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Introduction
By Paula Lombardi
Updated Jan. 2, 2018
For students: This eBook is designed to accompany your studies
in EDU 607-703: Instructional Methods, Strategies, and
Technologies to Meet The Needs of All Learners course, on your
general special education teacher certification program track. It is an
open resource, which means it was created for your use at no cost.
The text within this eBook are from open resources. I have made
some edits to the text to make it more concise and closer to the
everyday language of students in the US.
Citing the book: Please cite chapter content from the reference list
at the end of each chapter and within the chapter as appropriate. If you
are citing a linked resource, cite that resource in APA format.
Some of the resources within this book are “open access” materials,
accessible free of charge online for your use, but they are not openly
licensed. This means you cannot edit and redistribute them as you
can with the Creative Common licensed content. These open access
resources are the YouTube videos and some of the resources that are
linked to within the book.
For instructors: you can use the Epub version of this ebook, and
import it into your own PressBooks account and edit it there for your
own use. Please be sure to include attribution, per the CC license
below.
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PART I

Main Body

Ch. 1 Key Practices in Instruction and
Student Learning
Teacher Education through School based Support (TESS)-India

The content in this chapter is an excerpt from:
OECx: TESS101x Enhancing teacher education through OER: TessIndia. (2015). Week 2, TESS India Key Resources. (CC BY SA)
Contents
These key pedagogical practices apply to all subjects and levels and
offer teachers further practical guidance in instruction and student
learning. They include ways of organizing students, learning activities,
teacher– student, and student–student interactions. Some of these
practices will be examined in further depth later in the book.
1. Planning lessons
2. Involving all
3. Talk for learning
4. Using pair work
5. Using questioning to promote thinking
6. Monitoring and giving feedback
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7. Using group work
8. Assessing progress and performance
9. Using local resources
10. Storytelling, songs, role play and drama

1. Planning lessons
Why planning and preparing are important
Good lessons must be planned. Planning helps to make your lessons
clear and well-timed, meaning that students can be active and
interested. Effective planning also includes some built-in flexibility so
that teachers can respond to what they find out about their students’
learning as they teach. Working on a plan for a series of lessons
involves knowing the students and their prior learning, what it means
to progress through the curriculum, and finding the best resources and
activities to help students learn.
Planning is a continual process to help you prepare both individual
lessons as well as a unit of lessons, each one building on the last. The
stages of lesson planning are:
• being clear about what your students need in order to make
progress
• deciding how you are going to teach in a way that students
will understand and how to maintain flexibility to respond
to what you find
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• looking back on how well the lesson went and what your
students have learned in order to plan for the future

Planning a unit of lessons
When you are following a curriculum, the first part of planning is
working out how best to break up subjects and topics in the curriculum
into sections or chunks. You need to consider the time available as
well as ways for students to make progress and build up skills and
knowledge gradually. Your experience or discussions with colleagues
may tell you that one topic will take up four lessons, but another topic
will only take two. You may be aware that you will want to return to
that learning in different ways and at different times in future lessons
when other topics are covered or the subject is extended.
In all lesson plans you will need to be clear about:
• what you want the students to learn
• how you will introduce that learning
• what students will have to do and why
You will want to make learning active and interesting so that students
feel comfortable and curious. Consider what the students will be asked
to do across the series of lessons so that you build in variety and
interest, but also flexibility. Plan how you can check your students’
understanding as they progress through the series of lessons. Be
prepared to be flexible if some areas take longer or are grasped more
quickly.
Preparing individual lessons
After you have planned the series of lessons, each individual lesson
will have to be planned based on the progress that students have made
up to that point. You know what the students should have learned
or should be able to do at the end of the series of lessons, but you
may have needed to recap something unexpected or move on more
quickly. Therefore, each individual lesson must be planned so that all
your students make progress and feel successful and included.
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Within the lesson plan you should make sure that there is enough
time for each of the activities and that any resources are ready, such
as those for practical work or active group work. As part of planning
materials for large classes you may need to plan different questions and
activities for different groups.
When you are teaching new topics, you may need to make time to
practice and talk through the ideas with other teachers so that you are
confident.
Think about preparing your lessons in three parts. These parts are
discussed below.
1 – The introduction

At the start of a lesson, explain to the students what they will learn and
do, so that everyone knows what is expected of them. Get the students
interested in what they are about to learn by allowing them to share
what they know already.
2 – The main part of the lesson

Outline the content based on what students already know. You may
decide to use local resources, new information or active methods,
including group work or problem solving. Identify the resources to use
and the way that you will make use of your classroom space. Using
a variety of activities, resources, and timings is an important part of
lesson planning. If you use various methods and activities, you will
reach more students, because they will learn in different ways.
3 – The end of the lesson to check on learning

Always allow time (either during or at the end of the lesson) to find out
how much progress has been made. Checking does not always mean a
test. Usually it will be quick and on the spot – such as planned questions
or observing students presenting what they have learned – but you
must plan to be flexible and to make changes according to what you
find out from the students’ responses.
A good way to end the lesson can be to return to the goals at the
start and allowing time for the students to tell each other and you about
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their progress with that learning. Listening to the students will make
sure you know what to plan for the next lesson.
Reviewing lessons
Look back over each lesson and keep a record of what you did, what
your students learned, what resources were used and how well it went
so that you can make improvements or adjustments to your plans for
subsequent lessons. For example, you may decide to:
• change or vary the activities
• prepare a range of open and closed questions
• have a follow-up session with students who need extra
support
Think about what you could have planned or done even better to help
students learn.
Your lesson plans will inevitably change as you go through each
lesson, because you cannot predict everything that will happen. Good
planning will mean that you know what learning you want to happen
and therefore you will be ready to respond flexibly to what you find
out about your students’ actual learning.

2. Involving all
What does it mean to ‘involve all’?
The diversity in culture and in society is reflected in the classroom.
Students have different languages, interests and abilities. Students come
from different social and economic backgrounds. We cannot ignore
these differences; indeed, we should celebrate them, as they can
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become a vehicle for learning more about each other and the world
beyond our own experience. All students have the right to an
education and the opportunity to learn.
We all have prejudices and views about others that we may not have
recognized or addressed. As a teacher, you carry the power to influence
every student’s experience of education in a positive or negative way.
Whether knowingly or not, your underlying prejudices and views
will affect how equally your students learn. You can take steps to guard
against unequal treatment of your students.
Three key principles to ensure you involve
all in learning
• Noticing
Noticing: Effective teachers are
observant, perceptive and sensitive;
they notice changes in their students.
If you are observant, you will notice
when a student does something well,
when they need help and how they
relate to others. You may also perceive
changes in your students, which might
reflect changes in their home
circumstances or other issues. Involving all requires that you
notice your students on a daily basis, paying particular
attention to students who may feel marginalized or unable to
participate.
• Focus on self-esteem
self-esteem: Good citizens are the ones who are
comfortable with who they are. They have self-esteem,
know their own strengths and weaknesses, and have the
ability to form positive relationships with other people,
regardless of background. They respect themselves and they
respect others. As a teacher, you can have a significant
impact on a young person’s self-esteem; be aware of that
power and use it to build the self-esteem of every student.
• Flexibility: If something is not working in your classroom
for specific students, groups or individuals, be prepared to
change your plans or stop an activity. Being flexible will

Ch. 1 Key Practices in Instruction and Student Learning 11
enable you to make adjustments so that you involve all
students more effectively.

Approaches you can use all the time
• Modeling good behavior: Be an example to your students by
treating them all well, regardless of ethnic group, religion or
gender. Treat all students with respect and make it clear
through your teaching that you value all students equally.
Talk to them all respectfully, take account of their opinions
when appropriate and encourage them to take responsibility
for the classroom by taking on tasks that will benefit
everyone.
• High expectations: Ability is not fixed; all students can learn
and progress if supported appropriately. If a student finds it
difficult to understand the work you are doing in class, then
do not assume that they cannot ever understand. Your role
as the teacher is to work out how best to help each student
learn. If you have high expectations of everyone in your
class, your students are more likely to assume that they will
learn if they persevere. High expectations should also apply
to behavior. Make sure the expectations are clear and that
students treat each other with respect.
• Build variety into your teaching: Students learn in different
ways. Some students like to write; others prefer to draw
mind maps or pictures to represent their ideas. Some
students are good listeners; some learn best when they get
the opportunity to talk about their ideas. You cannot suit all
the students all the time, but you can build variety into your
teaching and offer students a choice about some of the
learning activities that they undertake.
• Relate the learning to everyday life: For some students, what
you are asking them to learn appears to be irrelevant to their
everyday lives. You can address this by making sure that
whenever possible, you relate the learning to a context
that is relevant to them and that you draw on examples
from their own experience.
• Use of language: Think carefully about the language you
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use. Use positive language and praise, and do not ridicule
students. Always comment on their behavior and not on
them. ‘You are annoying me today’ is very personal and can
be better expressed as ‘I am finding your behavior annoying
today’ or ‘Is there any reason you are finding it difficult to
concentrate?’, which is much more helpful.
• Challenge stereotypes: Find and use resources that show girls
in non-stereotypical roles or invite female role models to
visit the school, such as scientists. Try to be aware of your
own gender stereotyping; you may know that girls play
sports and that boys are caring, but often we express this
differently, mainly because that is the way we are used to
talking in society.
• Create a safe, welcoming learning environment: All students need
to feel safe and welcome at school. You are in a position to
make your students feel welcome by encouraging mutually
respectful and friendly behavior from everyone. Think about
how the school and classroom might appear and feel like to
different students. Think about where they should be asked
to sit and make sure that any students with visual or hearing
impairments, or physical disabilities, sit where they can
access the lesson. Check that those who are shy or easily
distracted are where you can easily include them.

Specific teaching approaches
There are several specific approaches that will help you to involve all
students. These are described in more detail in other chapters, but a
brief introduction is given here:
• Questioning: If you invite students to put their hands up, the
same people tend to answer. There are other ways to involve
more students in thinking about the answers and responding
to questions. You can direct questions to specific people.
Tell the class you will decide who answers, then ask people
at the back and sides of the room, rather than those sitting at
the front. Give students ‘thinking time’ and invite
contributions from specific people. Use pair or group work
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to build confidence so that you can involve everyone in
whole-class discussions.
• Assessment: Develop a range of techniques for formative
assessment that will help you to know each student well.
You need to be creative to uncover hidden talents and
shortfalls. Formative assessment will give you accurate
information rather than assumptions that can easily be drawn
from generalized views about certain students and their
abilities. You will then be in a good position to respond to
their individual needs.
• Group work and pair work: Think carefully about how to
divide your class into groups or how to make up pairs,
taking account of the goal to include all and encourage
students to value each other. Ensure that all students have the
opportunity to learn from each other and build their
confidence in what they know. Some students will have the
confidence to express their ideas and ask questions in a small
group, but not in front of the whole class.
• Differentiation: Setting different tasks for different groups will
help students start from where they are and move forward.
Setting open-ended tasks will give all students the
opportunity to succeed. Offering students, a choice of task
helps them to feel ownership of their work and to take
responsibility for their own learning. Taking account of
individual learning needs is difficult, especially in a large
class, but by using a variety of tasks and activities it can be
done.

14 Instructional Methods, Strategies and Technologies to Meet
the Needs of All Learners
3. Talk for learning
Why talk for learning is important
Talk is a part of human development that helps us to think, learn and
make sense of the world. People use language as a tool for developing
reasoning, knowledge and understanding. Therefore, encouraging
students to talk as part of their learning experiences will mean that their
educational progress is enhanced. Talking about the ideas being learnt
means that:
• those ideas are explored
• reasoning is developed and organized as such, so students
learn more
In a classroom, there are different ways to use student talk, ranging
from rote repetition to higher-order discussions.
Traditionally, teacher talk was dominant and was more valued than
students’ talk or knowledge. However, using talk for learning involves
planning lessons so that students can talk more and learn more in a
way that makes connections with their prior experience. It is much
more than a question and answer session between the teacher and
their students, in that the students’ own language, ideas, reasoning and
interests are given more time. Most of us want to talk to someone about
a difficult issue or in order to find out something, and teachers can
build on this instinct with well-planned activities.
Planning talk for learning activities in the classroom
Planning talking activities is not just for literacy and vocabulary
lessons; it is also part of planning mathematics and science work and
other topics. It can be planned into whole class, pair or groupwork,
outdoor activities, role play-based activities, writing, reading, practical
investigations, and creative work.
Even young students with limited literacy and numeracy skills can
demonstrate higher-order thinking skills if the task is designed to build
on their prior experience and is enjoyable. For example, students can
make predictions about a story, an animal or a shape from photos,
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drawings or real objects. Students can list suggestions and possible
solutions about problems to a puppet or a character in a role play.
Plan the lesson around what you want the students to learn and think
about, as well as what type of talk you want students to develop. Some
types of talk are exploratory. For example, you could say: ‘What could
happen next?’, ‘Have we seen this before?’, ‘What could this be?’ or
‘Why do you think that is?’. Other types of talk are more analytical
such as weighing up ideas, evidence or suggestions.
Try to make it interesting, enjoyable and possible for all students to
participate in dialogue. Students need to be comfortable and feel safe in
expressing views and exploring ideas without fear of ridicule or being
made to feel they are getting it wrong.
Building on students’ talk
Talk for learning gives teachers opportunities to:
• listen to what students say
• appreciate and build on students’ ideas
• encourage the students to take it further
Not all responses have to be written or formally assessed, because
developing ideas through talk is a valuable part of learning. You should
use their experiences and ideas as much as possible to make their
learning feel relevant. The best student talk is exploratory, which
means that the students explore and challenge one another’s ideas so
that they can become confident about their responses. Groups talking
together should be encouraged not to just accept an answer, whoever
gives it. You can model challenging thinking in a whole class setting
through your use of probing questions like ‘Why?’, ‘How did you
decide that?’ or ‘Can you see any problems with that solution?’ You
can walk around the classroom listening to groups of students and
extending their thinking by asking such questions.
Your students will be encouraged if their talk, ideas and experiences
are valued and appreciated. Praise your students for their behavior
when talking, listening carefully, questioning one another, and
learning not to interrupt. Be aware of members of the class who
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are marginalized and think about how you can ensure that they are
included. It may take some time to establish ways of working that allow
all students to participate fully.
Encourage students to ask questions themselves
Develop a climate in your classroom where good challenging questions
are asked and where students’ ideas are respected and praised. Students
will not ask questions if they are afraid of how they will be received
or if they think their ideas are not valued. Inviting students to ask the
questions encourages them to show curiosity, asks them to think in a
different way about their learning and helps you to understand their
point of view.
You could plan some regular group or pair work, or perhaps a
‘student question time’ so that students can raise queries or ask for
clarification. You could:
• entitle a section of your lesson ‘Hands up if you have a
question’
• put a student in the hot-seat and encourage the other
students to question that student as if they were a character,
e.g. Pythagoras or Mirabai
• play a ‘Tell Me More’ game in pairs or small groups
• give students a question grid with who/what/where/when/
why questions to practice basic inquiry
• give the students some data (such as the data available from
the World Data Bank, e.g. the percentage of children in fulltime education or exclusive breastfeeding rates for different
countries), and ask them to think of questions you could ask
about this data design a question wall listing the students’
questions of the week.
You may be pleasantly surprised at the level of interest and thinking
that you see when students are freer to ask and answer questions
that come from them. As students learn how to communicate more
clearly and accurately, they not only increase their oral and written
vocabulary, but they also develop new knowledge and skills.
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4. Using pair work
In everyday situations, people work alongside, speak and listen to
others, and see what they do and how they do it. This is how people
learn. As we talk to others, we discover new ideas and information. In
classrooms, if everything is centered on the teacher, then most students
do not get enough time to try out or demonstrate their learning or to
ask questions. Some students may only give short answers and some
may say nothing at all. In large classes, the situation is even worse, with
only a small proportion of students saying anything at all.
Why use pair work?
Pair work is a natural way for students to talk and learn more. It gives
them the chance to think and try out ideas and new language. It can
provide a comfortable way for students to work through new skills and
concepts, and works well in large classes.
Pair work is suitable for all ages and subjects. It is especially useful
in multilingual, multi-grade classes, because pairs can be arranged
to help each other. It works best when you plan specific tasks and
establish routines to manage pairs to make sure that all of your students
are included, learning and progressing. Once these routines are
established, you will find that students quickly get used to working in
pairs and enjoy learning this way.
Tasks for pair work
You can use a variety of pair work tasks depending on the intended
outcome of the learning. The pair work task must be clear and
appropriate so that working together helps learning more than
working alone. By talking about their ideas, your students will
automatically be thinking about and developing them further.
Pair work tasks could include:
• ‘Think–pair–share’: Students think about a problem or issue
themselves and then work in pairs to work out possible
answers before sharing their answers with other students.
This could be used for spelling, working through
calculations, putting things in categories or in order, giving
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•

•

•
•

different viewpoints, pretending to be characters from a
story, and so on.
Sharing information: Half the class is given information on
one aspect of a topic; the other half is given information on a
different aspect of the topic. They then work in pairs to
share their information in order to solve a problem or come
to a decision.
Practicing skills such as listening: One student could read a
story and the other, ask questions; one student could read a
passage in English, while the other tries to write it down;
one student could describe a picture or diagram while the
other student tries to draw it based on the description.
Following instructions: One student could read instructions
for the other student to complete a task.
Storytelling or role play: Students could work in pairs to create
a story or a piece of dialogue in a language that they are
learning.

Managing pairs to include all
Pair work is about involving all. Since
students are different, pairs must be
managed so that everyone knows what
they have to do, what they are learning
and what your expectations are. To
establish pair work routines in your
classroom, you should do the following:
• Manage the pairs that the students work
in. Sometimes students will work in
friendship pairs; sometimes they will not.
Make sure they understand that you will
decide the pairs to help them maximize
their learning.
• To create more of a challenge, sometimes
you could pair students of mixed ability
and different languages together so that they can help each
other; at other times, you could pair students working at the
same level.
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• Keep records so that you know your students’ abilities and
can pair them together accordingly.
• At the start, explain the benefits of pair work to the students,
using examples from family and community contexts where
people collaborate.
• Keep initial tasks, brief and clear.
• Monitor the student pairs to make sure that they are
working as you want.
• Give students roles or responsibilities in their pair, such as
two characters from a story, or simple labels such as ‘1’ and
‘2’, or ‘As’ and ‘ Bs’). Do this before they move to face each
other so that they listen.
• Make sure that students can turn or move easily to sit facing
each other.
During pair work, tell students how much time they have for each
task and give regular time checks. Praise pairs who help each other and
stay on task. Give pairs time to settle and find their own solutions –
it can be tempting to get involved too quickly before students have
had time to think and show what they can do. Most students enjoy
the atmosphere of everyone talking and working. As you move around
the class observing and listening, make notes of who is comfortable
together, be alert to anyone who is not included, and note any
common errors, good ideas or summary points.
At the end of the task you have a role in making connections
between what the students have developed. You may select some pairs
to show their work, or you may summarize this for them. Students
like to feel a sense of achievement when working together. You don’t
need to get every pair to report back – that would take too much
time – but select students who you know from your observations will
be able to make a positive contribution that will help others to learn.
This might be an opportunity for students who are usually timid about
contributing to build their confidence.
If you have given students a problem to solve, you could give a
model answer and then ask them to discuss in pairs how to improve
their answer. This will help them to think about their own learning
and to learn from their mistakes.
If you are new to pair work, it is important to make notes on any
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changes you want to make to the task, timing or combinations of pairs.
This is important because this is how you will learn and how you
will improve your teaching. Organizing successful pair work is linked
to clear instructions and good time management, as well as succinct
summarizing – this all takes practice.

5. Using questioning to
promote thinking
Teachers question their
students all the time;
questions mean that
teachers can help their
students to learn, and
learn more. On average,
a teacher spends onethird of their time
questioning students in
one study (Hastings,
2003). Of the questions
posed, 60 percent recalled
facts and 20 per cent were
procedural (Hattie, 2012), with most answers being either right or wrong. But
does simply asking questions that are either right or wrong promote
learning?
There are many different types of questions that students can be
asked. The responses and outcomes that the teacher wants to dictate the
type of question that the teacher should utilize. Teachers generally ask
students questions to:
• Guide students toward understanding when a new topic or
material is introduced
• Push students to do a greater share of their thinking
• Remediate an error
• Stretch students
• Check for understanding.
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Questioning is generally used to find out what students know, so it
is important in assessing their progress. Questions can also be used to
inspire, extend students’ thinking skills and develop inquiring minds.
They can be divided into two broad categories:
• Lower-order questions, which involve the recall of facts
and knowledge previously taught, often involving closed
questions (a yes or no answer).
• Higher-order questions, which require more thinking.
They may ask the students to put together information
previously learnt to form an answer or to support an
argument in a logical manner. Higher-order questions are
often more open-ended.
Open-ended questions encourage students to think beyond
textbook-based, literal answers, thus eliciting a range of responses.
They also help the teacher to assess the students’ understanding of
content.
Encouraging students to respond
Many teachers allow less than one second before requiring a response
to a question and therefore often answer the question themselves or
rephrase the question (Hastings, 2003). The students only have time to
react – they do not have time to think! If you wait for a few seconds
before expecting answers, the students will have time to think. This has
a positive effect on students’ achievement. By waiting after posing a
question, there is an increase in:
•
•
•
•
•

the length of students’ responses
the number of students offering responses
the frequency of students’ questions
the number of responses from less capable students
positive interactions between students.
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Your response matters
The more positively you receive all
answers that are given, the more
students will continue to think and try.
There are many ways to ensure that
wrong answers and misconceptions are
corrected, and if one student has the
wrong idea, you can be sure that many
more have as well. You could try the
following:
• Pick out the parts of the answers that are correct and ask the
student in a supportive way to think a bit more about their
answer. This encourages more active participation and helps
your students to learn from their mistakes. The following
comment shows how you might respond to an incorrect
answer in a supportive way: ‘You were right about
evaporation forming clouds, but I think we need to explore
a bit more about what you said about rain. Can anyone else
offer some ideas?’
• Write on the blackboard all the answers that the students
give, and then ask the students to think about them all.
What answers do they think are right? What might have led
to another answer being given? This gives you an
opportunity to understand the way that your students are
thinking and also gives your students an unthreatening way
to correct any misconceptions that they may have.
Value all responses by listening carefully and asking the student to
explain further. If you ask for further explanation for all answers, right
or wrong, students will often correct any mistakes for themselves,
you will develop a thinking classroom and you will really know what
learning your students have done and how to proceed. If the wrong
answers result in humiliation or punishment, then your students will
stop trying for fear of further embarrassment or ridicule.
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Improving the quality of responses
It is important that you try to adopt a sequence of questioning that
doesn’t end with the right answer. Right answers should be rewarded
with follow-up questions that extend the knowledge and provide
students with an opportunity to engage with the teacher. You can do
this by asking for:
•
•
•
•
•
•

a how or a why
another way to answer
a better word
evidence to substantiate an answer
integration of a related skill
application of the same skill or logic in a new setting.

Helping students to think more deeply about (and therefore improve
the quality of) their answer is a crucial part of your role. The following
skills will help students achieve more:
• Prompting requires appropriate hints to be given – ones
that help students develop and improve their answers. You
might first choose to say what is right in the answer and
then offer information, further questions and other clues.
(‘So what would happen if you added a weight to the end of
your paper airplane?’)
• Probing is about trying to find out more, helping students
to clarify what they are trying to say to improve a
disorganized answer or one that is partly right. (‘So what
more can you tell me about how this fits together?’)
• Refocusing is about building on correct answers to link
students’ knowledge to the knowledge that they have
previously learned. This broadens their understanding.
(‘What you have said is correct, but how does it link with
what we were looking at last week in our local environment
topic?’)
• Sequencing questions means asking questions in an order
designed to extend thinking. Questions should lead students
to summarize, compare, explain or analyze. Prepare
questions that stretch students, but do not challenge them so
far that they lose the meaning of the questions. (‘Explain
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how you overcame your earlier problem. What difference
did that make? What do you think you need to tackle next?’)
• Listening enables you to not just look for the answer you
are expecting, but to alert you to unusual or innovative
answers that you may not have expected. It also shows that
you value the students’ thinking and therefore they are more
likely to give thoughtful responses. Such answers could
highlight misconceptions that need correcting, or they may
show a new approach that you had not considered. (‘I hadn’t
thought of that. Tell me more about why you think that
way.’)
As a teacher, you need to ask questions that inspire and challenge if you
are to generate interesting and inventive answers from your students.
You need to give them time to think and you will be amazed how
much your students know and how well you can help them progress
their learning.
Remember, questioning is not about what the teacher knows,
but about what the students know. It is important to remember
that you should never answer your own questions! After all, if the
students know you will give them the answers after a few seconds
of silence, what is their incentive to answer?
Hastings, S. (2003) ‘Questioning’, TES Newspaper, 4 July. Available
from: http://www.tes.co.uk/article.aspx?storycode=381755 (accessed
22 September 2014).
Hattie, J. (2012) Visible Learning for Teachers: Maximizing the
Impact on Learning. Abingdon: Routledge.

6. Monitoring and giving feedback
Improving students’ performance involves constantly monitoring and
responding to them, so that they know what is expected of them
and they get feedback after completing tasks. They can improve their
performance through your constructive feedback.
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Monitoring
Effective teachers monitor their students most of the time. Generally,
most teachers monitor their students’ work by listening and observing
what they do in class. Monitoring students’ progress is critical because
it helps them to:
• be more aware of their performance and more responsible
for their learning
• improve their learning
• predict achievement on state and local standardized tests
• achieve higher grades
It will also help you as a teacher to decide:
•
•
•
•

when to ask a question, or give a prompt
when to praise
whether to challenge
how to include different groups of students in a task what to
do about mistakes

Students improve most when they are given clear and prompt feedback
on their progress. Using monitoring will enable you to give regular
feedback, letting your students know how they are doing and what else
they need to do to advance their learning.
One of the challenges you will face is helping students to set their
own learning targets, also known as self monitoring. Students,
especially struggling ones, are not used to having ownership of their
own learning. But you can help any student to set their own targets
or goals for a project, plan out their work and set deadlines, and selfmonitor their progress. Practicing the process and mastering the skill
of self monitoring will serve them well in school and throughout their
lives.
Listening to and observing students
Most of the time, listening to and observing students is done naturally
by teachers; it is a simple monitoring tool. For example, you may:
• listen to your students reading aloud
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• Listen to discussions in pair or group work
• observe students using resources outdoors or in the
classroom observe the body language of groups as they work
Make sure that the observations you collect are true evidence of student
learning or progress. Only document what you can see, hear, justify or
count.
As students work, move around the classroom to make brief
observation notes. You can use a class list to record which students
need more help, and to note any emerging misunderstandings. You
can use these observations and notes to give feedback to the whole class
or prompt and encourage groups or individuals.
Giving feedback
Feedback is information that you give to a student about how they
have performed in relation to a stated goal or expected outcome.
Effective feedback provides the student with:
• information about what happened
• an evaluation of how well the action or task was performed
guidance as to how their performance can be improved
When you give feedback to each student, it should help them to know:
• what they can actually do
• what they cannot do yet
• how their work compares with that of others how they can
improve
It is important to remember that effective feedback helps students. You
do not want to inhibit learning because your feedback is unclear or
unfair. Effective feedback is:
• focused on the task being undertaken and the learning that
the student needs to do
• clear and honest, telling the student what is good about their
learning as well as what requires improvement
• actionable, telling the student to do something that they are
able to do
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• given in appropriate language that the student can
understand
• given at the right time – if it’s given too soon, the student
will think ‘I was just going to do that!’; too late, and the
student’s focus will have moved elsewhere and they will not
want to go back and do what is asked.
Whether feedback is spoken or written in the students’ workbooks, it
becomes more effective if it follows the guidelines given below.
Using praise and positive language
When we are praised and encouraged, we generally feel a great deal
better than when we are criticized or corrected. Reinforcement and
positive language is motivating for the whole class and for individuals
of all ages. Remember that praise must be specific and targeted on the
work done rather than about the student themselves, otherwise it will
not help the student progress. ‘Well done’ is non-specific, so it is better
to say one of the following:

Using praise and positive language

Using prompting as well as correction
The dialogue that you have with your students helps their learning.
If you tell them that an answer is incorrect and finish the dialogue
there, you miss the opportunity to help them to keep thinking and
trying for themselves. If you give students a hint or ask them a further
question, prompt them to think more deeply and encourage them
to find answers and take responsibility for their own learning. For
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example, you can encourage a better answer or prompt a different
angle on a problem by saying such things as:

It may be appropriate to encourage other students to help each other.
You can do this by opening your questions to the rest of the class with
such comments as:

Correcting students with a ‘yes’ or ‘no’ might be appropriate to tasks
such as spelling or number practice, but even here you can prompt
students to look for emerging patterns in their answers, make
connections with similar answers or open a discussion about why a
certain answer is incorrect.
Self-correction and peer correction is effective and you can
encourage this by asking students to check their own and each other’s
work while doing tasks or assignments in pairs. It is best to focus on
one aspect to correct at a time, so that there is not too much confusing
information.
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7. Using group work (aka Cooperative Learning)
Group work is a systematic, active, pedagogical strategy that
encourages small groups of students to work together for the
achievement of a common goal. These small groups promote more
active and more effective learning through structured activities.
The benefits of group work
Group work can be a very effective way of motivating your students
to learn by encouraging them to think, communicate, exchange ideas
and thoughts, and make decisions. Your students can both teach and
learn from others: a powerful and active form of learning.
Group work is more than students sitting in groups; it involves
working on and contributing to a shared learning task with a clear
objective. You need to be clear about why you are using group work
for learning and know why this is preferable to lecturing, pair work or
to students working on their own. Thus, group work has to be wellplanned and purposeful.
Planning group work
When and how you use group work will depend on what learning
you want to achieve by the end of the lesson. You can include group
work at the start, the end or midway through the lesson, but you will
need to allow enough time. You will need to think about the task that
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you want your students to complete and the best way to organize the
groups.
As a teacher, you can ensure that group work is successful if you plan
in advance:
• the goals and expected outcomes of the group activity
• the time allocated to the activity, including any feedback or
summary task
• how to split the groups (how many groups, how many
students in each group, criteria for groups)
• how to organize the groups (role of different group
members, time required, materials, recording and reporting)
• how any assessment will be undertaken and recorded (take
care to distinguish individual assessments from group
assessments)
• how you will monitor the groups’ activities

Groupwork tasks
The task that you ask your students to complete depends on what you
what them to learn. By taking part in group work, they will learn
skills such as listening to each other, explaining their ideas and working
cooperatively. However, the main aim is for them to learn something
about the subject that you are teaching. Some examples of tasks could
include the following:
• Presentations: Students work in groups to prepare a
presentation for the rest of the class. This works best if each
group has a different aspect of the topic, so they are
motivated to listen to each other rather than listening to the
same topic several times. Be very strict about the time that
each group has to present and decide on a set of criteria for a
good presentation. Write these on the board before the
lesson. Students can the use the criteria to plan their
presentation and assess each other’s work. The criteria could
include:
Was the presentation clear?
Was the presentation well-structured?
Did I learn something from the presentation?
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Did the presentation make me think?
• Problem solving: Students work in groups to solve a
problem or a series of problems. This could include
conducting an experiment in science, solving problems in
mathematics, analyzing a story or poem in English, or
analyzing evidence in history.
• Creating an artifact or product: Students work in groups
to develop a story, a piece of drama, a piece of music, a
model to explain a concept, a news report on an issue or a
poster to summarize information or explain a concept.
Giving groups five minutes at the start of a new topic to
create a brainstorm or mind map will tell you a great deal
about what they already know, and will help you pitch the
lesson at an appropriate level.
• Differentiated tasks: Group work is an opportunity to
allow students of different ages or attainment levels to work
together on an appropriate task. Higher attainers can benefit
from the opportunity to explain the work, whereas lower
attainers may find it easier to ask questions in a group than
in a class, and will learn from their classmates.
• Discussion: Students consider an issue and come to a
conclusion. This may require quite a bit of preparation on
your part in order to make sure that the students have
enough knowledge to consider different options, but
organizing a discussion or debate can be very rewarding for
both you and them.

Organizing groups
Groups of four to eight are ideal, but this will depend on the size of
your class, the physical environment and furniture, and the attainment
and age range of your class. Ideally, everyone in a group needs to
see each other, talk without shouting and contribute to the group’s
outcome.
• Decide how and why you will divide students into groups;
for example, you may divide groups by friendship, interest
or by similar or mixed attainment. Experiment with different
ways and review what works best with each class.
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• Plan any roles you will give to group members (for example,
note taker, spokesperson, timekeeper or collector of
equipment), and how you will make this clear.

Managing group work
You can set up routines and rules to manage good group work. When
you use group work regularly, students will know what you expect
and find it enjoyable. Initially, it is a good idea to work with your class
to identify the benefits of working together in teams and groups. You
should discuss what makes good group work behavior and possibly
generate a list of ‘rules’ that might be displayed; for example, ‘Respect
for each other’, ‘Listening’, ‘Helping each other’, ‘Trying more than
one idea’, etc.
It is important to give clear verbal instructions about the group work
that can also be written on the blackboard for reference. You need to:
• Direct your students to the groups they will work on
according to your plan, perhaps designating areas in the
classroom where they will work or giving instructions about
moving any furniture or school bags
• Be very clear about the task and write it on the board in
short instructions or pictures. Allow your students to ask
questions before you start.
During the lesson, move around to observe and check how the groups
are doing. Offer advice where needed if they are deviating from the
task or getting stuck.
You might want to change the groups during the task. Here are two
techniques to try when you are feeling confident about group work –
they are particularly helpful when managing a large class:
• ‘Expert groups’: Give each group a different task, such as
researching one way of generating electricity or developing
a character for a drama. After a suitable time, re-organize the
groups so that each new group is made up of one ‘expert’
from all the original groups. Then give them a task that
involves collating knowledge from all the experts, such as
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deciding on what sort of power station to build or preparing
a piece of drama.
• ‘Envoys’: If the task involves creating something or solving a
problem, after a while, ask each group to send an envoy to
another group. They could compare ideas or solutions to the
problem and then report back to their own group. In this
way, groups can learn from each other.
At the end of the task, summarize what has been learned and correct
any misunderstandings that you have seen. You may want to hear
feedback from each group, or ask just one or two groups who you
think have some good ideas. Keep students’ reporting brief and
encourage them to offer feedback on work from other groups by
identifying what has been done well, what was interesting and what
might be developed further.
Even if you want to adopt group work in your classroom, you may
at times find it difficult to organize because some students:
• are resistant to active learning and do not engage
• are dominant
• do not participate due to poor interpersonal skills or lack of
confidence
To become effective at managing group work it is important to reflect
on all the above points, in addition to considering how far the learning
outcomes were met and how well your students responded (did they all
benefit?). Consider and carefully plan any adjustments you might make
to the group task, resources, timings or composition of the groups.
Research suggests that learning in groups need not be used all the
time to have positive effects on student achievement, so you should
not feel obliged to use it in every lesson. You might want to consider
using group work as a supplemental technique, for example, as a break
between a topic change or a jump-start for class discussion. It can also
be used as an ice-breaker or to introduce experiential learning activities
and problem-solving exercises into the classroom, or to review topics.
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8. Assessing progress and performance
Assessing students’ learning has two purposes:
• Summative assessment looks back and makes a judgement
on what has already been learnt. It is often conducted in the
form of tests that are graded, telling students their attainment
on the questions in that test. This also helps in reporting
outcomes.
• Formative assessment (or assessment for learning) is quite
different, being more informal and diagnostic in nature.
Teachers use it as part of the learning process, for example
questioning to check whether students have understood
something. The outcomes of this assessment are then used to
change the next learning experience. Monitoring and
feedback are part of formative assessment.
Formative assessment enhances learning because in order to learn, most
students must:
• Understand what they are expected to learn
• Know where they are now with that learning
• Understand how they can make progress (that is, what to
study and how to study) and know when they have reached
the goals and expected outcomes.
As a teacher, you will get the best out of your students if you attend
to the four points above in every lesson. Thus, assessment can be
undertaken before, during and after instruction:
• Before: Assessing before the teaching begins can help you
identify what the students know and can do prior to
instruction. It determines the baseline and gives you a
starting point for planning your teaching. Enhancing your
understanding of what your students know reduces the
chance of reteaching the students something they have
already mastered or omitting something they possibly should
(but do not yet) know or understand.
• During: Assessing during classroom teaching involves
checking if students are learning and improving. This will
help you make adjustments in your teaching methodology,
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resources and activities. It will help you understand how the
student is progressing towards the desired objective and how
successful your teaching is.
• After: Assessment that occurs after teaching confirms what
students have learnt and shows you who has learnt and who
still needs support. This will allow you to assess the
effectiveness of your teaching goal.

Before: being clear about what your students will learn
When you decide what the students must learn in a lesson or series of
lessons, you need to share this with them. Carefully distinguish what
the students are expected to learn from what you are asking them to
do. Ask an open question that gives you the chance to assess whether
they have really understood. For example:

Give the students a few seconds to think before they answer, or perhaps
ask the students to first discuss their answers in pairs or small groups.
When they tell you their answer, you will know whether they
understand what it is they have to learn.
Before: knowing where students are in their learning
In order to help your students, improve, both you and they need to
know the current state of their knowledge and understanding. Once
you have shared the intended learning outcomes or goals, you could do
the following:
• Ask the students to work in pairs to make a mind map or list
of what they already know about that topic, giving them
enough time to complete it but not too long for those with
few ideas. You should then review the mind maps or lists.
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• Write the important vocabulary on the board and ask for
volunteers to say what they know about each word. Then
ask the rest of the class to put their thumbs up if they
understand the word, thumbs down if they know very little
or nothing, and thumbs horizontal if they know something.
Knowing where to start will mean that you can plan lessons that are
relevant and constructive for your students. It is also important that
your students are able to assess how well they are learning so that
both you and they know what they need to learn next. Providing
opportunities for your students to take charge of their own learning
will help to make them lifelong learners.
During: ensuring students’ progress in learning
When you talk to students about their current progress, make sure that
they find your feedback both useful and constructive. Do this by:
• helping students know their strengths and how they might
further improve
• being clear about what needs further development
• being positive about how they might develop their learning,
checking that they understand and feel able to use the
advice.
You will also need to provide opportunities for students to improve
their learning. This means that you may have to modify your lesson
plans to close the gap between where your students are now in their
learning and where you wish them to be. In order to do this, you might
have to:
• go back over some work that you thought they knew
already
• group students according to needs, giving them
differentiated tasks
• encourage students to decide for themselves which of several
resources they need to study so that they can ‘fill their own
gap’
• use ‘low entry, high ceiling’ tasks so that all students can
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make progress – these are designed so that all students can
start the task but the more able ones are not restricted and
can progress to extend their learning.
By slowing the pace of lessons down, very often you can actually speed
up learning because you give students the time and confidence to think
and understand what they need to do to improve. By letting students
talk about their work among themselves, and reflect on where the gaps
are and how they might close them, you are providing them with ways
to assess themselves.
After: collecting and interpreting evidence, and planning ahead
While teaching–learning is taking place and after setting a classwork
or homework task, it is important to:
• find out how well your students are doing
• use this to inform your planning for the next lesson
• feed it back to students
The four key states of assessment are discussed below.
Collecting information or evidence

Every student learns differently, at their own pace and style, both inside
and outside the school. Therefore, you need to do two things while
assessing students:
• Collect information from a variety of sources – from your
own experience, the student, other students, other teachers,
parents and community members.
• Assess students individually, in pairs and in groups, and
promote self-assessment. Using different methods is
important, as no single method can provide all the
information you need. Different ways of collecting
information about the students’ learning and progress
include observing, listening, discussing topics and themes,
and reviewing written class and homework.
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Recording

In all schools across India the most common form of recording is
through the use of report card, but this may not allow you to record
all aspects of a student’s learning or behaviors. There are some simple
ways of doing this that you may like to consider, such as:
• noting down what you observe while teaching–learning is
going on in a diary/notebook/register
• keeping samples of students’ work (written, art, craft,
projects, poems, etc.) in a portfolio
• preparing every student’s profile
• noting down any unusual incidents, changes, problems,
strengths and learning evidences of students
Interpreting the evidence

Once information and evidence have been collected and recorded,
it is important to interpret it in order to form an understanding of
how each student is learning and progressing. This requires careful
reflection and analysis. You then need to act on your findings to
improve learning, maybe through feedback to students or finding new
resources, rearranging the groups, or repeating a learning point.
Planning for improvement

Assessment can help you to provide meaningful learning opportunities
to every student by establishing specific and differentiated learning
activities, giving attention to the students who need more help and
challenging the students who are more advanced.

9. Using local resources
Many learning resources can be used in teaching – not just textbooks.
If you offer ways to learn that use different senses (visual, auditory,
touch, smell, taste), you will appeal to the different ways that students
learn. There are resources all around you that you might use in your
classroom, and that could support your students’ learning. Any school
can generate its own learning resources at little or no cost. By sourcing
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these materials locally, connections are made between the curriculum
and your students’ lives.
You will find people in your immediate environment who have
expertise in a wide range of topics; you will also find a range of natural
resources. This can help you to create links with the local community,
demonstrate its value, stimulate students to see the richness and
diversity of their environment, and perhaps most importantly, work
towards a holistic approach to student learning – that is, learning inside
and outside the school.
Making the most of your classroom
People work hard at making their homes as attractive as possible. It is
worth thinking about the environment that you expect your students
to learn in. Anything you can do to make your classroom and school
an attractive place to learn will have a positive impact on your students.
There is plenty that you can do to make your classroom interesting and
attractive for students – for example, you can:
•
•
•
•

make posters from old magazines and brochures
bring in objects and artifacts related to the current topic
display your students’ work
change the classroom displays to keep students curious and
prompt new learning

Using local experts in your classroom
If you are doing work on money or quantities in mathematics, you
could invite market traders or dressmakers into the classroom to come
to explain how they use math in their work. Alternatively, if you
are exploring patterns and shapes in art, you could invite a graphic
designer to the school to explain the different shapes, designs, traditions
and techniques. Inviting guests works best when the link with
educational aims is clear to everyone and there are shared expectations
of timing.
You may also have experts within the school community (such
as the cook or the caretaker) who can be shadowed or interviewed
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by students related to their learning; for example, to find out about
quantities used in cooking, or how weather conditions impact on the
school grounds and buildings.
Using the outside environment
Outside your classroom, there is a whole range of resources that you
can use in your lessons. You could collect (or ask your class to collect)
objects such as leaves, spiders, plants, insects, rocks or wood. Bringing
these resources in can lead to interesting classroom displays that can
be referred to in lessons. They can provide objects for discussion
or experimentation such as an activity in classification, or living or
not-living objects. There are also resources such as bus timetables or
advertisements that might be readily available and relevant to your local
community – these can be turned into learning resources by setting
tasks to identify words, compare qualities or calculate journey times.
Objects from outside can be brought into the classroom – but the
outside can also be an extension of your classroom. There is usually
more room to move outside and for all students to see more easily.
When you take your class outside to learn, they can do activities such
as:
• estimating and measuring distances
• demonstrating that every point on a circle is the same
distance from the central point
• recording the length of shadows at different times of the day
• reading signs and instructions
• conducting interviews and surveys
• locating solar panels
• monitoring crop growth and rainfall
Outside, their learning is based on realities and their own experiences,
and may be more transferable to other contexts.
If your work outside involves leaving the school premises, before
you go you need to obtain the school administration’s permission, plan
timings, check for safety and make rules clear to the students. You and
your students should be clear about what is to be learned before you
depart.
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Adapting resources
You may want to adapt existing resources to make them more
appropriate to your students. These changes may be small but could
make a big difference, especially if you are trying to make the learning
relevant to all the students in the class. You might, for example, change
places and people names if they relate to another state, or change the
gender of a person in a song, or introduce a child with a disability into
a story. In this way, you can make the resources more inclusive and
appropriate to your class and their learning.
Work with your colleagues to be resourceful: you will have a range
of skills between you to generate and adapt resources. One colleague
might have skills in music, another in puppet making or organizing
outdoor science. You can share the resources you use in your classroom
with your colleagues to help you all generate a rich learning
environment in all areas of your school.

10. Storytelling, songs, role play and drama
Students learn best when they are actively engaged in the learning
experience. Your students can deepen their understanding of a topic by
interacting with others and sharing their ideas. Storytelling, songs, role
play and drama are some of the methods that can be used across a range
of curriculum areas, including math and science.
Storytelling
Stories help us make sense of our lives. Many traditional stories have
been passed down from generation to generation. They were told to us
when we were young and explain some of the rules and values of the
society that we were born into.
Stories are a very powerful medium in the classroom: they can:
•
•
•
•
•

be entertaining, exciting and stimulating
take us from everyday life into fantasy worlds
be challenging
stimulate thinking about new ideas
help explore feelings

42 Instructional Methods, Strategies and Technologies to Meet
the Needs of All Learners
• help to think through problems in a context that is detached
from reality and therefore less threatening
When you tell stories, be sure to make eye contact with students. They
will enjoy it if you use different voices for different characters and
vary the volume and tone of your voice by whispering or shouting at
appropriate times, for example. Practice the key events of the story so
that you can tell it orally, without a book, in your own words. You
can bring in props such as objects or clothes to bring the story to life
in the classroom. When you introduce a story, be sure to explain its
purpose and alert students to what they might learn. You may need to
introduce key vocabulary or alert them to the concepts that underpin
the story. You may also consider bringing a traditional storyteller into
school, but remember to ensure that what is to be learnt is clear to both
the storyteller and the students.
Storytelling can prompt a number of student activities beyond
listening. Students can be asked to note down all the colors mentioned
in the story, draw pictures, recall key events, generate dialogue or
change the ending. They can be divided into groups and given pictures
or props to retell the story from another perspective. By analyzing
a story, students can be asked to identify fact from fiction, debate
scientific explanations for phenomena or solve mathematical problems.
Asking the students to devise their own stories is a very powerful
tool. If you give them structure, content and language to work within,
the students can tell their own stories, even about quite difficult ideas
in maths and science. In effect, they are playing with ideas, exploring
meaning and making the abstract understandable through the
metaphor of their stories.
Songs
The use of songs and music in the classroom may allow different
students to contribute, succeed and excel. Singing together has a
bonding effect and can help to make all students feel included because
individual performance is not in focus. The rhyme and rhythm in
songs make them easy to remember and helps language and speech
development.
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You may not be a confident singer yourself, but you are sure to have
good singers in the class that you can call on to help you. You can
use movement and gestures to enliven the song and help to convey
meaning. You can use songs you know and change the words to fit
your purpose. Songs are also a useful way to memorize and retain
information – even formulas and lists can be put into a song or poem
format. Your students might be quite inventive at generating songs or
chants for revision purposes.
Role play
Role play is when students have a role to play and, during a small
scenario, they speak and act in that role, adopting the behaviors and
motives of the character they are playing. No script is provided, but it is
important that students are given enough information by the teacher to
be able to assume the role. The students enacting the roles should also
be encouraged to express their thoughts and feelings spontaneously.
Role play has a number of advantages, because it:
• explores real-life situations to develop understandings of
other people’s feelings
• promotes development of decision making skills
• actively engages students in learning and enables all students
to make a contribution
• promotes a higher level of thinking.
Role play can help younger students develop confidence to speak in
different social situations, for example, pretending to shop in a store,
provide tourists with directions to a local monument or purchase a
ticket. You can set up simple scenes with a few props and signs, such as
‘Café’, ‘Doctor’s Surgery’ or ‘Garage’. Ask your students, ‘Who works
here?’, ‘What do they say?’ and ‘What do we ask them?’, and encourage
them to interact in role these areas, observing their language use.
Role play can develop older students’ life skills. For example, in class,
you may be exploring how to resolve conflict. Rather than use an
actual incident from your school or your community, you can describe
a similar but detached scenario that exposes the same issues. Assign
students to roles or ask them to choose one for themselves. You may

44 Instructional Methods, Strategies and Technologies to Meet
the Needs of All Learners
give them planning time or just ask them to role play immediately. The
role play can be performed to the class, or students could work in small
groups so that no group is being watched. Note that the purpose of this
activity is the experience of role playing and what it exposes; you are
not looking for polished performances or Bollywood actor awards.
It is also possible to use role play in science and math. Students can
model the behaviors of atoms, taking on characteristics of particles in
their interactions with each other or changing their behaviors to show
the impact of heat or light. In math, students can role play angles and
shapes to discover their qualities and combinations.
Drama
Using drama in the classroom is a good strategy to motivate most
students. Drama develops skills and confidence, and can also be used
to assess what your students understand about a topic. A drama about
students’ understanding of how the brain works could use pretend
telephones to show how messages go from the brain to the ears, eyes,
nose, hands and mouth, and back again. Or a short, fun drama on
the consequences of forgetting how to subtract numbers could fix the
correct methods in young students’ minds.
Drama often builds towards a performance to the rest of the class, the
school or to the parents and the local community. This goal will give
students something to work towards and motivate them. The whole
class should be involved in the creative process of producing a drama.
It is important that differences in confidence levels are considered. Not
everyone has to be an actor; students can contribute in other ways
(organizing, costumes, props, stage hands) that may relate more closely
to their talents and personality.
It is important to consider why you are using drama to help your
students learn. Is it to develop language (e.g. asking and answering
questions), subject knowledge (e.g. environmental impact of mining),
or to build specific skills (e.g. team work)? Be careful not to let the
learning purpose of drama, be lost in the goal of the performance.
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Ch. 2 Surface and Deep Learning
UQx LEARNx team of contributors

Deep learning first requires recall and use of surface knowledge and skills
(Webb, 2005). ‘Traditional’ approaches like memorization and
rehearsal can equip students with these foundations (Hattie, 2012), but
the problem is that teaching and learning often stops at the surface.
Robyn Gillies from University of Queensland: Research shows that
student-centered approaches to teaching that change and develop
students’ thinking gets better student learning outcomes than the more
traditional, teacher-directed, information-transmission approaches. For
teachers to make this shift, it’s important to have the capacity to reflect
on one’s own practice and to be familiar with evidence-based research
into effective teaching.
To be effective, learning must be active. Effective and active learning
are interdependent and one cannot occur without the other. They are
two sides of the same coin. When learning is effective, students are
actively engaged and they are motivated. They accept responsibility for
their learning, work together to achieve shared goals, listen to others’
ideas, and support one another through challenges. The effectiveness of
active learning is not limited to the academic or cognitive, but extends
to social and personal development.
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What is surface and deep learning? Expert perspectives
Click here to watch video lecture (Video 4:27 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=229
A range of experts in different fields describe their understanding of
surface and deep learning. {video transcript]
PANKAJ SAH: From a neuroscience perspective, the learning that
takes place in the classroom is essentially about memory formation – it’s
storage and its retrieval. An understanding of brain functions will help
us understand how that memory formation retrieval system operates.
Now in terms of an understanding of surface and deep learning,
neuroscience tells us that the brain is a plastic organ which changes
during learning, and there are changes to both the structure and
function of the brain. These changes are different depending on
whether the learning is surface or deep. There are many different
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views in neuroscience about what is surface learning and what is deep
learning.
One way of distinguishing them is to think of surface learning as
immediate or short-term learning, and deep learning as a consolidation
process that leads to long term changes. In terms of the biology of
taking learning from surface to deep, we think what is happening in
the brain during consolidation is protein synthesis and development of
new connections.
In surface learning, while proteins are modified, they change and
decay over a short period of time. It is in the consolidation process that
this surface or immediate learning becomes long-term or deep learning
through changes in gene transcription and new protein synthesis. In
animal models, we’ve found that if you block the protein synthesis the
long term or deep learning is blocked, but not the short term or surface
learning.
Professor DAVID REUTENS, Director of the Center for Advanced
Imaging: The world we live in contains a lot of information, a lot
of facts, and we encounter new information all the time. My
understanding of deep learning is that it’s a process of integrating new
facts about the world into our existing semantic framework.
It’s not like storing and retrieving information from a computer.
Deep learning is not about memorizing things, but integrating the
facts that we have into aggregates of information and models about
how the world works. I know that my memory isn’t great, but I can
know plenty of things by integrating and connecting information.
MERRILYN GOOS: From an educator’s perspective, surface
learning involves recalling and reproducing content and skills. Deep
learning involves things like extending ideas, detecting patterns,
applying knowledge and skills in new contexts or in creative ways, and
being critical of arguments and evidence. One way we can understand
how students are making meaning from what they are learning is to
see how they engage in problem solving – either by themselves or with
others.
PIETER ROSSOUW (From Mediros Clinical Solutions): Is there a
difference between so-called deep learning and surface learning? Are
there benefits in each of these? The research shows that there are
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big benefits in surface learning. However, surface learning is a linear
process, which is also quite often a very small neural process.
Deep learning means we add neural connections so that we can see
the consequences, the benefits, applied in different environments, et
cetera. That’s more of an extensive neural network, rather than a simple
neural network.
Surface learning’s quite often the first line of learning, but from there
we need to extend this into more extensive neural networks. That’s
what we refer to as deep learning in comparison to surface learning.
Features and differences between surface and deep learning
In this next video, Professor John Hattie, from the University of
Melbourne, who is a leading educational researcher in the field of
surface and deep learning, adds his contribution to the variety of
practitioner and disciplinary perspectives on deep learning provided in
the earlier videos.
Drawing on nearly two decades of research involving more than
240 million students, John has written extensively about the factors that
make the most difference for learners. John argues that students need
both surface and deep learning, and identifies a number of strategies
that are most effective in both phases. However, these strategies can
be more or less effective, depending on phase of the learning cycle in
which they are used.
In this video, John describes the features of and differences between
surface and deep learning, and outlines when the various strategies
associated with each are, and are not, appropriate.
Click here to watch video lecture (7:28 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=229
Slightly Abbreviated Transcript.
John Hattie: It’s a very important distinction between surface and
deep learning.
• Surface learning is very much about the idea, the content,
the knowledge and the information.
• The deep learning is when you relate or extend or transfer
that knowledge.
Certainly, in many schools in many systems there is both those two
parts – the content and how we relate and extend that content is
critical. But the differences between surface and deep learning are
important. On the one hand, I don’t want to imply that it’s a straight,
very sharp distinction between the two of them.
On the other hand, you can see them as a graduation from having
an idea, from having many ideas, and that’s the surface part and then
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relating those ideas, and then extending the ideas. Certainly, to have
relationships between ideas, you have to have ideas and this is partly
why we can see them as a bit of a continuum. Now the issue is that,
as you start relating and extending ideas, they start to form a new
idea. And then you’re back to the surface part of the cycle again. It’s
a continuing cycle. But, certainly the argument is that in any form of
learning, any form of teaching, it’s really important to know where the
student is at. The aim is to have plus one, go to the next level as much
as you can.
Q. When are Surface and Deep learning strategies appropriate
or inappropriate?
As you’re starting to learn something for the first time, the
appropriateness of surface learning comes to the fore. Like if you’ve
never played golf, you’ve never driven a car, you’ve never played
canasta, then I would expect in the first few lessons that 90% plus of
the lesson would probably be about surface learning. In fact, driving
a car’s a good example, whereas as a parent, we teach our kid about
defensive driving and getting a sense of where they are in the car and
making sure that they have anticipation. And at that moment, all they
care about is where the brake is. They want to know the surface level.
Great teaching knows what to focus on. But after a while, surely, it’s
important to move.
The proportion of surface from 90% say, and start to relate ideas to
make it to the deep side of the things– side of the equation. Here’s
the problem– when we do observations of classrooms, when we do
analysis of student work and we ask the question, what skills typically
does a student need to do work in our schools? 90% plus, all they need
a surface level knowledge. Surely, that’s not right.
And that’s what I didn’t say. I didn’t say what the teachers think
because teachers always think it’s deep learning. In fact, one of the big
mistakes we make is we go to deep learning sometimes far too quickly.
So it’s a really important distinction to make as to find out where the
student is in that cycle of surface to deep. Then there is part of the deep
learning you want them to transfer to similar and to different tasks.
Q. When should learning shift from Surface to Deep?
When should learning shift from surface to deep? I’m struggling
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to find any article ever written that addresses that problem. And I
think that’s a major issue for us. Now I don’t want to imply that there
was actually a moment when suddenly you should go from surface to
deep. It’s a continuum. In fact, learning is very much a staccato. But
certainly, we should be aware as instructors about where the students
are on that complexity of learning cycle from surface to deep. And
certainly, at some point we should be saying to the students, stop
learning more and start relating them.
See, my answer to this particular question is to look at the work you
ask the student to do, look at the assessment, look at the particular task,
and say, which part of it is surface, and which is deep? In fact, in all
my own work I usually have at least two questions for every concept.
A surface question and a deep question. So, it’s very clear to the student
what I’m asking for, and it’s very clear to me.
Students are very smart. They don’t do what you ask them to do.
They don’t do what you tell them to do. They do what they think, you
think, is valuable. And what is valuable is using your assessments.
So, if you work backwards and construct your assignments,
construct your tasks, and have a surface part and a deep part. Make it
plain to the student that’s what it is. We need to know that you know
the content. We need to know how you’re going to relate the content.
Then marking and scoring is a lot easier because you can have a surface
and a deep compartment. And that’s certainly what we see as the big
distinction.
Q. How can learners be supported to ‘transfer’ their
understanding to new contexts?
Despite 150 years of study, it’s very hard to find evidence of how
you teach transfer. But we would certainly argue from the work we’ve
been doing in the Science of Learning Center, it is possible. And here’s
a very simple example. Let’s say I teach you something, and then I want
you to apply it to a new situation. Like you learn something in history
about Australian history, and I want you to apply it now to American
history. Or I give you a math problem and I want you to try another
math problem. Before you do the next problem, if you stop and ask
the question, what are the similarities and differences between these
two contexts, then transfer can happen. The problem is, many students
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learn something, then go to the next problem, start solving it using the
same strategy and it doesn’t work.
I do think there’s a lot we can learn about near and far transfer that
that’s very important.
Q.What learning strategies work best when students are
engaged in Surface Learning as opposed to Deep Learning?
In this learning cycle of moving from surface to deep, there is
another kind of moderator, and that is, when you first are exposed
to something, I’m going to introduce you to distillation, or I could
introduce you to a new period of Queensland history. Then when
you’re first expose the strategies that work, are quite different from the
strategies at the next part when I ask you to consolidate. Remember,
we humans have little brains. Most of us can only remember five, plus
or minus two things at any one time. In many senses we have to over
learn a lot of the surface knowledge. This is why, in mathematics, for
example, once you get the notion that 9 lots of 6 are 54, memorize it,
and over learn it so you’re not sitting there saying, when, someone asks
you to do a problem, well what’s 9 times 6. Those students who learn
how to over learn can then move to the next phase.
When we did the work with Nola Purdie many years ago, looking
at Asian students in Australia, particularly at university level, they spent
a lot of time over learning the surface level knowledge so they could
then spend their time doing the relating and extending. There was a
lot to be asked about the strategies that matter at the different stages
of surface and deep. And I think it’s really important that we include
transfer in the equation.
Reflection
Professor Hattie suggests that around 90% of classroom teaching and
learning focuses on surface knowledge and learning. Do you think this
is true of your own classroom? How could you find out?
What strategies could teachers use to determine which phase of the
surface-to-deep learning cycle a student is in? (clue, Bloom’s
taxonomy, coming up soon)
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Reference:
UQx: LEARNx Deep Learning through Transformative Pedagogy
(2017). University of Queensland, Australia. (an Open edX
MOOC). Module 1:Surface and Deep Learning

Ch. 3 Motivation
UQx LEARNx team of contributors

Motivating Students for Deep Learning
Sub-chapters
1. Linking learner motivation to deeper engagement
2. Intrinsic and Extrinsic Motivation
3. Self-regulation
4. Attention Regulation
5. The student-teacher relationship
6. Alternative learning environments- The Walking
Neighborhood
Learning Objectives
A crucial element for deep engagement in learning is
learner motivation. With this in mind, we might ask these four
questions
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1. How do we know if a learner is motivated?
2. What kinds of factors motivate learners?
3. How can we increase and sustain learner motivation?
4. How is learning effected by a lack of motivation?

1. Linking learner motivation to deeper engagement
The emotional state of the learner.
•
•
•
•

Emotional competence
Interest and curiosity
Fun and challenge
Affective and physical safety

Professor Annemaree Carrol from the School of Education at the
University of Queensland explores some of the factors of the emotional
engagement component of the model and talk about adaptive and
maladaptive factors which impact upon student motivation

• Motivation for deep learning is social.
• Motivation for deep learning is emotional, and it encompasses the self in the
context of peers, classrooms, schools, homes and communities.

There seems to be a real connection to teachers and peers, a sense of
belonging that creates interest and curiosity in their learning. But there
is another essential ingredient – Emotions! Learning is both cognitive
and emotional.
ANNEMAREE CARROLL: We know that the essential ingredient
that enables motivation to facilitate deep student learning is
engagement. And as educators, we are very aware of how important it
is for our learners to be engaged.
Engagement has been defined as the extent to which students are
connected to what they are learning, how they are learning it, and who
they are learning from.
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Engagement can be behavioral – concerned with attention, effort,
persistence and participation. It can be cognitive — concerned with
values and goals, or emotional — concerned with belonging to a group
or interpersonal relationships.
Engagement can be perceived as the “hook” that captures students’
attention so that the students feel that the experience has value and
relevance to their learning and their personal goals and needs.
It’s important to note that as engagement draws on behavioral, social,
emotional and cognitive dimensions, engagement in one dimension relates
to the level of engagement in another. It’s also important to note
that one can be motivated, but not necessarily engaged in a learning
episode. Andrew Martin’s Motivation and Engagement Wheel
graphically represents the distinction between 11 cognitive and
behavioral factors represented as adaptive motivation; adaptive
engagement; maladaptive motivation; and maladaptive engagement.
Emotions drive our interests, motivation, and engagement.
Immordino-Yang and Damasio define emotions as the perception of
emotionally relevant triggers – either real or imagined – that trigger
a physiological response leading to a behavioral and psychological
outcome. Importantly, they tell us that
“the aspects of cognition that are recruited most heavily in education,
including learning, attention, memory, decision making, motivation,
and social functioning, are both profoundly affected by emotions and
in fact subsumed within the process of emotion.”
• Emotions impact a range of cognitive capacities, including attention,

memory, problem-solving, decision making, information processing, thinking,
and engagement. They affect interest, motivation, and social interactions.

• Emotions and deep engagement in learning are highly intertwined.
For example, when the emotional experience associated with the level
of engagement to learning is positive, the outcome is positive. But
when the emotional experience associated with the level of
engagement is negative, the outcome is negative. As such, when a
learner is not emotionally engaged with the learning experience,
learning is negatively impacted.
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Emotional disengagement or disaffection with the learning context
often presents as withdrawal from the learning experience based on
anxiety, boredom, frustration or apathy.
If the learner finds the content boring, irrelevant, distressing, too
difficult or too easy, they may become cognitively disengaged, as is
evidenced through inattention, daydreaming, disruptive behavior and
absenteeism. If they are cognitively disengaged, they are most likely to
be behaviorally disengaged manifesting in the physical withdrawal of
effort and participation.
• A key emotional driver for deciding to engage is ‘Interest
Interest’.
Where there is increased value and relevance for the learner, there
is increased interest, which moves the learning experience into the
optimal performance zone for the individual, leading to deep
engagement. When enjoyment and interest are combined, the overall
effect is one of fun or pleasure, and this is an essential component of
creative problem-solving and deep engagement.
The experience of positive emotions and an increased sense of fun
has been shown to improve the capacity for creative and flexible
thinking, increases persistence, supports the development of higher
goals and aspirations, and opens our minds to a wider range of ideas,
thoughts and actions.
Interest is essential to initiate and direct attention and exploration,
and is fundamental to motivation. Interest is what predicts a learner’s
decision to remain engaged in the task or activity. The experience
of the positive affect associated with fun and pleasure enhances an
individual’s capacity to broaden their perspective, explore possibilities
and take creative risks. All are essential for deep learning!
2. Intrinsic and Extrinsic Motivation
How can it be that three students of the same age display such very
different levels of motivation?
We know now that motivation is a very important factor in
engaging students for deep learning, and that motivation can manifest
itself in varied ways. But where does motivation originate? Are there
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different types of motivation? How does a learner’s mindset effect
engagement in a task?
Dr. Julie Bower from the School of Education at The University
of Queensland explores some of these questions. Taking from the
theories (Ryan & Deci, 2000) of human motivation, human
development and wellness, Julie explores self-determination theory
(Deci & Ryan, 2008) in relation to autonomous motivation and
controlled motivation.
JULIE BOWER: What makes one student curious and open to
challenge, while another certain that no improvement or growth can
be made. It all comes down to the type of motivation.
In broad terms, motivation can be classified into two camps:
• intrinsic, coming from within, and
• extrinsic, originating from something external.
We can all identify examples of intrinsic and extrinsic motivation in
our everyday lives, and we know that these types of motivation feel
very different.
Perhaps you’ve been reading a spy novel and you’re intrinsically
motivated to finish the book, and find what happens to the main
character. In this case, you have a genuine intrinsic interest in engaging
with this task. But also, perhaps you are required to read documents
for a work meeting the following day about a topic which holds
little interest for you. Here, the motivation is to appear knowledgeable
about the documents in front of your team, and perhaps for fear of
penalty, feels very different.
• True motivation involves intrinsically driven thoughts and emotions.
This contrasts sharply to motivation for external rewards, as outlined
by Schunk and Usher (2012). What recent research tells us is that where
there is true intrinsic motivation, providing extrinsic rewards actually
reduces this intrinsic motivation.
The majority of classrooms operate on a system of extrinsic rewards
and yet we know that children are curious about exploring their world
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and thus are already intrinsically motivated. A baby strives with all his
might to take his first steps as he truly wants to walk. And not because
there’s an external reward for reaching this milestone. That’s not to say
that some forms of external motivation are not wholly appropriate.
• The key factor here is whether extrinsic motivation is used
as a method of control, or if the individual gains satisfaction
from the extrinsic reward. That is, is the motivation
autonomous or imposed? The baby may be internally
motivated to walk in order to say reach a toy, but walking is
not imposed on him as a means of control.
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Self-Determination
Deci and Ryan in 2011 note that for autonomous motivation to
be present, three needs must be in place. We must have a level of
competence, connect with others, and have a sense of autonomy in our
goals.
Teachers who provide opportunities for students to become selfdetermined and to enjoy a level of competence, have more motivated
students. This is further explored in Deci and Ryan’s self-determination
theory (2008). Based on theories (Ryan & Deci, 2000) of human
motivation, human development and wellness, self-determination
theory addresses the distinction between autonomous motivation and
controlled motivation, as predictors of performance and outcomes. It’s
important to note that both types of motivation direct and empower
thought, but in very different ways and leading to very different
outcomes.
Autonomous motivation involves both intrinsic motivation and
some forms of extrinsic motivation that are integrated into ‘one’s sense
of self’. Deci and Ryan described autonomously motivated learners as
those who value and experience self-endorsement of their actions.
Control motivation on the other hand, consists of the external
regulation of one’s behavior, resulting in the need for approval,
avoidance of shame or punishment, or self-esteem contingent on the
controlling factor.
Self-determination theory proposes three fundamental needs
which must be met for motivation to occur.
1. The need for autonomy,
2. The need for competence, and
3. The need for relatedness.
So what might this look like in the classroom?
Jang, Reeve and Deci (2010) suggest that autonomy supportive
teachers, empower their student’s personal autonomy by empathizing
with students’ perspectives. They identify and nurture ‘students’ needs’

Ch. 3 Motivation 65
their interests and their preferences, and they provide achievable
challenges. They highlight meaningful learning goals, they present
interesting, relevant and enriching activities.
Dresel and Hall in 2013, suggest that in facilitating students need
for autonomy, students might be encouraged to set their own learning
and behavioral goals, and choose the content or the process of some
learning tasks. To assist with fostering ‘students’ needs for competence,
teachers should provide clear, purposeful, specific and individualized
feedback. As well as clear instructions and explanatory rationales for
learning activities, a level of structure and guidance to model leadership
and a range of learning activities that account for learning preferences
and skills.
To facilitate the need for relatedness, teachers can ensure the
inclusion of collaborative activities. They can build a positive rapport
between students and the teacher, and they can make known that the
progress of each learner is really valued by the teacher.
With this theory in mind Carol Dweck has identified two types of
mindsets.
• A fixed mindset suggests that intelligence and ability is
static and nothing can change what is biologically
predetermined.
• A growth mindset supports intelligence and ability as
dynamic and ever-changing.
Growth mindset
Timothy Sifert’s (2004) research highlights that students who
attribute success and failure to internal controllable causes, are more
likely to feel pride, satisfaction, confidence, and have a higher sense of
self-esteem. They’ll then choose to work on more difficult tasks, display
greater self-determination and higher levels of cognitive engagement.
They have a strong sense of control, they learn from their mistakes
and they produce work that is of a higher quality. Such learners are
intrinsically motivated. They exhibit a positive affect, they’re flexible
and they engage deeply with the task.
Fixed mindset
Students that believe that their failure is attributed to uncontrollable
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factors are more likely to feel shame and will demonstrate reduced
effort or cognitive engagement. They are performance, self, other and
failure focused, and they view their self-worth as being tied to their
performance, and as compared to the performance of others. They may
engage in task avoidance, which comes from the wish to protect selfworth. But it’s not as simple as high ability students do well, and lower
ability students do not.
We know that intelligence, achievement and motivation are
malleable and subject to change. Learning oriented students
understand this and they work to be task focused, in an optimistic
manner. Students who perceive themselves as capable, are more likely
to be self-regulating, strategic and metacognitive than students
who do not.
Teacher talk in the classroom usually reveals an allegiance to either
a fixed or a growth mindset, but Carol Dweck emphasizes the
importance of teachers supporting a not yet mindset. Supporting a
growth mindset for students can really increase motivation and selfbelief, and ultimately deeper cognitive engagement.
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Key Takeaways

This work is by Reid Wilson for elementary students is licensed
under a Creative Commons Attribution-NonCommercialShareAlike 4.0 International License.

Resources on Growth Mindset
To learn more about Growth Mindset go to the Mindset
Kit website https://www.mindsetkit.org/– and find a wealth of
information and resources, including, lesson plans, videos,
downloadable resources, and an actual “course” of information to teach
you about growth mindset so you can use what you have learned with
your students.
Also go to Mindsetworks.com to learn more, including the research
supporting growth mindset , teacher practices, case studies and more.
PDF Failure is Learning in Disguise by Reid Wilson
PDF What Kind of Mindset Do You Have? by Reid Wilson
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Take the Mindset Assessment http://blog.mindsetworks.com/whats-my-mindset
Watch TED talk with Carol Dweck on “The power of believing that
you can improve” (10:20 minutes)
Watch TEDxStandford, with Jo Boaler ” How you can be good at
math, and other surprising facts about learning.” (12:57 minutes)
3. Self-regulation
Professor Annemaree Carroll, from The University of Queensland,
explores what self-regulation is and how this changes as a learner
matures.
Click here watch this video lecture. (10:07 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233

Video summary:
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ANNEMAREE CARROLL: How does a teacher know when a
student is ready to move from a surface learning approach to enacting
deep learning strategies? The ability to self-regulate is key.
Self-regulated learning refers to an independent and self-motivated
process of acquiring knowledge and skills.
Research suggests that students learn best when they have the ability
to self-regulate. In fact, the degree to which students become selfregulators of their own learning influences academic success at school.
These maturational changes are most prominent in the brain’s frontal
lobes which have long been associated with executive function. The
executive functioning system is the control system of the brain that
is responsible for regulating behavior and directing and controlling
thinking activity to enable effective problem solving in both learning
and social contexts.
These skills enable us to stay focused, remember instructions, make
plans, control impulses, and take on multiple tasks successfully. These
skills depend on three types of brain function which are highly interrelated
and which draws on elements of the other:
1. Working memory
2. Mental flexibility
3. Self-control
Working memory – we can think of this as the engine of the
attention control system. It controls our ability to retain and work
with pieces of information over a short amount of time. If a learner
has poor working memory function the learner will have difficulty
sustaining attention, will be susceptible to distraction; and will have
difficulty performing other executive functions. These skills are crucial
for learning and development and successfully negotiating social and
educational contexts. They provide the link between early school
achievement and social, emotional, and moral development. When
remaining focused is not important to the task at hand, the executive
functioning system goes into standby mode.
Mental flexibility is another brain function which determines our
ability to sustain or shift our attention to different demands, and Self-
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control is the ability to set priorities, resist impulsive responses and
monitor and correct performance.
We aren’t born with these skills, but we can develop them with the
right amount of nurturing and exposure. For young children, being in
environments that provide the “scaffolding” of these skills is essential to
healthy development.
Both parents and teachers can:
• Establish routines
• Model appropriate social behavior
• Demonstrate supportive and reliable relationships
It is also important for children to have opportunities to exercise these
developing skills through activities that foster creative play and social
connection. Young children who do not have opportunities to use
and strengthen these skills naturally fail to become proficient. Those
who have problems staying focused and resisting distractions, not only
display difficulties in school, but also have trouble following directions
generally, and this extends into their adolescent and adult years.
Studying, maintaining friendships, sustaining employment, or
managing difficult situations will provide challenges.
Although we are not born with these skills, we can first see signs
of them around age two. By age three, most children can complete
tasks that involve following two rules or actions and make deliberate
choices. Five-year old’s have the ability to shift their attention from one
rule to another and the capacity to block inappropriate responses.
It is especially interesting to note that by age seven some of the
capabilities underlying executive functions show distinct similarities
to those in adulthood. As learners’ progress through the teenage and
adolescent periods, they further develop self-control by switching
between a central focus and peripheral stimuli, and successfully adapt
to changing rules in different contexts. But self-motivation tends to
decrease with age.
Since motivation is an important factor in self-regulation, this may
be why early-to-mid adolescence is a period of vulnerability to
problems with self-regulation.
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Gender differences in the skills for self-regulation are also apparent
in school aged children. Girls have been found to be more
conscientious, self-disciplined, have higher levels of academic selfefficacy and more able to self-regulate than boys. Typically, girls are
typically less impulsive and more capable of regulating their emotional
expression. This influences the classroom dynamic as girls are
consistently perceived by teachers as being more self-controlled and
self-disciplined than boys.
We know that self-regulated learners display several features in their work.
• They develop their own goals and choose learning strategies
to meet these goals.
• They employ techniques to monitor and evaluate their
progress, and modify their learning when necessary.
• They have the ability to self-regulate their behavior,
thoughts and emotions, which leads to sustained focus and
attention. This includes being able to slow or impede
behavior, thoughts, and emotions which do not contribute
to learning.
We know that motivation is a key sustainer of self-regulated learning. And
with maturity comes a greater ability to self-regulate.
The learning may be occurring in relation to pre-determined goals
set by the teacher, external examination of work and progress, and
established learning strategies.
Italy’s first female doctor Maria Montessori developed an educational
approach based on a constructivist model in the late 1800s. She
recognized that self-regulation is an important indicator of healthy
child development and that it could be enhanced over time.
Her philosophy and methodology has strong foundations in
children’s self-regulation and independence. Students exercise a large
degree of choice in Montessori classrooms balanced with a degree
of task structure. Developmentally appropriate materials are placed
around the classroom for a variety of hands-on tasks which encourage
planning and organization skills, flow and concentration, and task
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persistence. In noting children’s capacity for being absorbed in a task,
or in a flow state, large periods of time are provided for children to
develop sustained concentration and attention which are important
components of self-regulation.
External rewards are not a feature of the Montessori approach.
Instead, children in Montessori classrooms are intrinsically motivated
to learn through the completion of the activities, feeling a sense of
pride, ownership, and accomplishment.
In working with older students and adults, Monique Boekaert’s three
layered model of self-regulated learning examines three levels of selfregulation.
The three-layered model of self-regulated learning (BOEKAERTS,
1999)
Goetz, Nett and Hall describe the regulation of processing modes as
the level that focuses on the learner’s ability to self-regulate according
to desired learning outcomes and choosing the most appropriate
learning strategies.
The regulation of the learning process level relates to overall
metacognitive processes and the coordination of cognitive strategies,
including planning and monitoring. The outer level relates to
regulation of the self, including the ability to choose current and
future activities and to remain motivated when competing influences
intervene. Boekaert suggests that successful self-regulation is
dependent on competency in these three levels.
• The ability to be a self-regulated, independent, and flexible learner
in today’s fast-paced, globalized, and knowledge-based world is
essential.
Although some students exhibit difficulty with self-regulation, teachers
can employ some very useful strategies to assist with developing
independent learners.
Teachers can assist students to set realistic yet challenging goals.
• Encourage students to be cognizant of their own behavior
by observing and recording themselves for reflection.
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• Provide a range of instructions that students can give to
themselves during the learning process.
• Model how to evaluate achievement and modify strategies
and goals if necessary.
• Teachers should also provide frequent opportunities for
students to practice self-regulating strategies and solve
interpersonal problems.
• It’s also important for teachers to improve their students’
attentional readiness through techniques such as breathing
and mindfulness.
All of these strategies will lead to self-regulated deep learners in our
classrooms.
4. Attention Regulation
The link between motivation and attention is strong and as we have
learned and, deep learning is based on the foundation of attention
regulation. Professor Annemaree Carroll, from The University of
Queensland, provides her perspective on the finer details regarding
attention regulation and deep learning.
Click here to watch video lecture (10:48 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233

Video summary:
Practical strategies teachers can use to develop attention leading to
motivation for deep learning in the classroom:
How can teachers assist students when they display, low
motivation for effortful work?
These students require considerable scaffolding of the use of helpful
thinking, by raising awareness of their own thoughts and helping
them to understand that their thoughts have a critical impact on their
performance, feelings, learning and social behaviors.
The next step is to reframe these unhelpful motivational states by
helping students to develop productive ways of thinking through
positive self-beliefs, and looking for the importance, value and possible
interest in the learning task.
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Set children up for success by providing tasks of ‘medium effort’. ‘Big
effort’ tasks are overwhelming and invite unhelpful thinking, off-task
behavior, or work avoidance.
It is more helpful to provide two tasks of ‘medium effort’ than to give
one ‘big effort’ task in supporting best efforts, persistence, and helpful
thinking.
Teachers can prompt for attention and focused listening prior to giving
an instruction and be aware of background noise and distractions.
A settling of physical activity is considered a defining feature of
attention and reflective learning. Prompting children to check their
physical activity and brain energy prepares them for listening.
Consider providing information or instructions in both verbal and
visual formats where possible to help children retain key details. Images;
graphs and charts; mind maps; visual schedules; step planners;
infographics; and visual reference keys are all excellent models.
The cooperative liaison between home and school is particularly
important to children’s learning of organizational skills and strategies.
Daily organizational systems can be shared with parents. These might
include organizing school bags with specific pockets for lunch,
permission slips and library book; organizing schoolwork with colorcoded books; or organizing desk and work area.
The use of step planners helps children develop a metacognitive
perspective. Step planners outline all the steps involved in a task,
reinforce verbal instructions, and reduce working memory demands.
Step planners could be completed on the classroom whiteboard or
a small whiteboard on a child’s desk, with an arrow or number to
indicate each step.
In today’s world, the ability to focus is quite a challenge with so
many competing distractions that are vying for our attention. Some say
that we are living in a state of continuous partial attention and that our
attention is in radar mode, divided by multitasking and distractions.
This brief sketch of the neural networks of attention serves as a
baseline for understanding the critical importance of regulating
student’s attention for classroom learning. With these important skills,
students are attentionally focused and ready for deep learning.
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5. The student-teacher relationship
Dr. Julie Bower from the School of Education at The University of
Queensland introduces us to the power and potential of positive social
relationships in learning contexts. This includes how learners engage
with other learners, learners with teachers, teachers with teachers, and
other relationships formed within learning contexts.
Click here to watch video lecture. (8:20 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233
Video summary
JULIE BOWER: What is it about that one teacher we remember so
strongly that makes us feel either immense warmth and admiration or
sheer dread when remembering how we learned about how to find the
area of a triangle!
I came across a really powerful statement a number of years ago by
Dr. Haim Ginott that has completely changed the way I walk into a
classroom.
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“I’ve come to the frightening conclusion that I am the
decisive element in the classroom. It’s my personal approach
that creates the climate. It’s my daily mood that makes the
weather…I possess a tremendous power to make a child’s
life miserable or joyous. I can be a tool of torture or an
instrument of inspiration. I can humiliate or humor, hurt or
heal. In all situations, it is my response that decides whether
a crisis will be escalated or de-escalated and a child
humanized or dehumanized”.
The student – teacher relationship is profoundly important in how students
learn.
When the classroom is characterized by emotionally engaged teachers,
there is a much greater chance that students will be actively engaged
and deep learning will take place.
Meta-analyses by John Hattie indicate that the student-teacher
relationship is absolutely paramount – the school context is a major
source of social and cultural learning and the quality of the relationship
that a student has with his/her teacher is an important factor in that
student’s well-being and learning outcomes.
The teacher smiles, some laughter – a relaxed but structured
atmosphere, students are respectful of a teacher’s knowledge about
a subject, students feel comfortable sharing opinions, students know
and accept teacher expectations, teachers treat students with respect.
Cornelius-White (2007) conducted a meta-Analysis of 119 studies to
identify these teacher-student relational variables.
The emotional connectivity of the teacher with the student, the
student with the student, and the teacher with the teacher optimizes
the classroom for positive learning experiences and outcomes.
Emotions drive our engagement with the world around us. They
influence our decisions, how we interpret experience, and how we
create memories. As educators it is imperative to leverage this
emotional drive in our students if we want to impact student
motivation for deep learning. Relationships are a crucial pathway for
doing so.
Cooperative group learning and peer mentoring have been
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linked to positive social and academic outcomes, relative to individual
or competitive tasks. Social emotions such as empathy, admiration,
love, and compassion meet our basic human need to belong. So
providing opportunities for students to work together, and for teachers
to work together, can have important positive outcomes in schools.
Some fascinating research about empathy by Mary-Helen
Immordino-Yang has shown us that being able to empathize with
others actually increases neural activity in the brain. What her research
shows us is that by engaging social emotions (such as empathy) where
students experience meaningful learning and connect socially with
others, they are actually using more brain processing capacity, enabling
them to connect ideas, to remember these experiences longer term, and
make meaning of their life experiences.
The Mindful Practice for Teachers program was developed with
teachers for teachers. It provides an opportunity for teachers to work
together on their own well-being and experience social emotions such
as empathy. This program combines relaxation skills, self-awareness,
mindful movement, and background knowledge about the effects of
stress on the body and brain to assist teachers to self-regulate their
emotions in the classroom. Teachers have found some really positive
impacts on their daily teaching practice and their relationships with
their students.
We know positive relationships are crucial to learning, but what
steps can we take to build an environment where positive teacherstudent relationships flourish?
• Firstly, we must look after our teachers. Teachers need
opportunities to plan together, to debrief, to make
professional decisions, and to learn about emotions. Teachers
need to be aware of the enduring effects that their own
presence, empathy, and emotional states have on their
students.
• Secondly, we then need to create relaxed and respectful
classrooms where students and teachers can engage
meaningfully with each other for deep learning.
• Thirdly, we must find the balance between helping students
to find their strengths and challenging them to broaden their
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minds and build the capacity to think creatively about new
and exciting concepts.
Emphasizing the importance of competition and performance
outcomes, such as how much an exam is worth, might encourage the
students to work hard, but it may also produce negative emotions.
Activities that promote interest, challenge thinking, and provide
opportunities for success for all students, whether individually or
collaboratively, are more emotionally engaging longer term.
Once we establish that emotionally positive educational climate,
there are a number of strategies we can use to build positive student
teacher relationships. For example, we can explicitly teach social
and emotional skills for working together (for example managing
emotions, mindfulness, social problem solving, being a good
communicator, naming emotions, understanding how emotions and
the brain work, finding personal strengths); we can provide
opportunities for students to work meaningfully together towards selfset goals; periodically we can check in and see if the presentation can
be made more creative or enjoyable, we can smile; we can provide a
sense of predictability in the classroom to heighten students’ perception
of control; we can clearly communicate expectations and performance
demands; we can create a learner-centered classroom where learning
is separate from testing; we can encourage students to become
intrinsically motivated and self-regulated learners; and we can provide
a degree of student choice in authentic learning tasks.
If we focus on building positive teacher-student relationships using
these strategies, perhaps we will become that one amazing teacher that
someone conjures up and remembers when reflecting back on what they
have learned at school.
6. Alternative learning environments to motivate students
• Walking Neighborhoods
• PLACED-based learning and pedagogy
• NH Example: The Wediko Experience

80 Instructional Methods, Strategies and Technologies to Meet
the Needs of All Learners
One of the factors for motivating students for deep learning that is
often overlooked, is the powerful change that can occur when a variety
of different learning environments are used. Dr. Melissa Cain from
the School of Education at The University of Queensland is passionate
about providing a range of alternative learning spaces and provides
some ideas in this next video.
Click here to watch video lecture. (4:23 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233

MELISSA CAIN: When we think of learning environments, we often
think of a classroom with walls; students sitting at desks and the teacher
at the front of the room pacing back and forth. If we look around more
closely, we realize that learning happens anywhere and everywhere.
We start to see that there are an abundance of factors involved in
preparing students for learning, engaging and motivating learners, and
sustaining that engagement.
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One factor that should be given consideration is inspiring
students through working in alternative learning environments.
Even within the classroom, alternative learning spaces can be
included. Arranging desks so that students can collaborate in small
groups, providing a reading corner, and establishing a virtual learning
environment are possible. A change in learning spaces with attention
to the affective dimension of learning, can bring about changes in
behavioral and pedagogical practices, and provide greater inclusivity
for the diversity of learning preferences.
Alternative learning spaces can bring the community into the school
or allow learners to develop a relationship with their local community.
A change in environment can shift the focus of power, and bring
the teacher and students closer together as co-learners. Often, it’s the
outdoor learning space which is overlooked, but which offers great
potential for engaging students in deep learning.
Changes in light, temperature, sound, air quality, and space can
all affect motivation and engagement. Allowing students to engage
with their school and community environments provides a different
perspective to learning within four walls. Vegetable gardens, forest
areas, outdoor spaces for reflection, planning and dialogue, as well
as spaces to display artworks and perform should be considered as
alternatives to the traditional classroom.
If students are involved in designing and creating these spaces they
are even more effective. Lenine Bourke is the director of the Walking
Neighborhood project (click) and Dr. Louise Phillips is a lecturer
in the School of Education at the University of Queensland. Both
are interested in alternative ways of learning, and promoting
intergenerational civic engagement. In responding to young learners’
concerns about their lack of autonomy, Louise and Lenine formed
a research partnership to provoke and promote intergenerational
learning in public spaces. And the Walking Neighborhood project was
born.
So far the project has explored neighborhoods in Brisbane, Sydney,
and Bagot, Australia; Chiang Mai, Thailand; Seoul South Korea; and
Koupio Finland amongst others. The Walking Neighborhood premise
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is simple – children lead adult audience members on a curated tour of
places of the children’s interest in urban communities.
This facilitates a new way for adults to see and experience public
places, spaces and buildings. Children are placed in control of
developing the artistic experience, guiding an audience, navigating the
physical space, and sharing their experiences of autonomy all the while
creating new friendships with people they do not know.
Listen to the ways in which the Walking Neighborhood project
encourages:
•
•
•
•
•

Learner motivation
Group collaboration
Trust
Community integration
Empathy

And provides alternative ways to present knowledge and findings
through:
•
•
•
•

Alternative learning spaces
Student voice
Student choice
Student agency

These are critical factors in motivating for developing deep
engagement competencies and reflect the principles of Universal
Design for Learning.
PLACED-based learning and pedagogy
Dr. Louise Phillips from the School of Education at The University
of Queensland has been an integral part of The Walking
Neighborhood project with its Director, Lenine Bourke. In this video,
Louise discusses how deep engagement through ‘place based pedagogy’
is developed through projects such as The Walking Neighborhood.
Click here to watch video lecture (8:13 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233

New Hampshire Example of Alternative Learning Environments
The Wediko Experience
Watch this video to learn about the NH Fish and Game’s
Aquatic Resources Education Programs, Let’s Go Fishing, the
Watershed Education Program and the school that has
implemented both into its curriculum.
[NHFishandGame}. (2017, Nov. 8). The Wediko Experience. [Video
File]. Retrieved from https://youtu.be/LVv8t24fpGo
https://youtu.be/LVv8t24fpGo
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=233

Berkeley’s Farm and Garden Based Learning Program
https://youtu.be/zfJbCwNbECo
[Berkeley Unified School District]. (2015, Jun. 23). Garden-Based
Learning at Berkeley USD 2015. [Video File]. Retrieved
from https://youtu.be/zfJbCwNbECo (9:28 minutes)
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Direct Instruction is an evidenced based teaching method
In general usage, the term direct instruction refers to (1) instructional
approaches that are structured, sequenced, and led by teachers, and/or
(2) the presentation of academic content to students by teachers, such as
in a lecture or demonstration. In other words, teachers are “directing”
the instructional process or instruction is being “directed” at students.
While a classroom lecture is perhaps the image most commonly
associated with direct instruction, the term encompasses a wide variety
of fundamental teaching techniques and potential instructional
scenarios. For example, presenting a video or film to students could
be considered a form of direct instruction (even though the teacher
is not actively instructing students, the content and presentation of
material was determined by the teacher). Generally speaking, direct
instruction may be the most common teaching approach in the United
States, since teacher-designed and teacher-led instructional methods
are widely used in American public schools. That said, it’s important to
note that teaching techniques such as direct instruction, differentiation,
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or scaffolding, to name just a few, are rarely mutually exclusive—direct
instruction may be integrated with any number of other instructional
approaches in a given course or lesson. For example, teachers may
use direct instruction to prepare students for an activity in which the
students work collaboratively on a group project with guidance and
coaching from the teacher as needed (the group activity would not be
considered a form of direct instruction).
Key Takeaways
In addition, the basic techniques of direct instruction not only
extend beyond lecturing, presenting, or demonstrating, but many
are considered to be foundational to effective teaching. For
example:
• Establishing learning objectives for lessons, activities,
and projects, and then making sure that students have
understood the goals.
• Purposefully organizing and sequencing a series of
lessons, projects, and assignments that move students
toward stronger understanding and the achievement of
specific academic goals.
• Reviewing instructions for an activity or modeling a
process—such as a scientific experiment—so that
students know what they are expected to do.
• Providing students with clear explanations, descriptions,
and illustrations of the knowledge and skills being
taught.
• Asking questions to make sure that students have
understood what has been taught.

It should be noted that the term direct instruction is used
in various proprietary or trademarked instructional models
that have been developed and promoted by educators,
including—most prominently—Direct Instruction, created
by Siegfried Engelmann and Wesley Becker, which is a
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“explicit, carefully sequenced and scripted model of
instruction,” according to the National Institute for Direct
Instruction.
Debate
In recent decades, the concept of direct instruction has taken on
negative associations among some educators. Because direct
instruction is often associated with traditional lecture-style teaching
to classrooms full of passive students obediently sitting in desks and
taking notes, it may be considered outdated, pedantic, or insufficiently
considerate of student learning needs by some educators and reformers.
That said, many of direct instruction’s negative connotations likely
result from either a limited definition of the concept or a
misunderstanding of its techniques. For example, all teachers, by
necessity, use some form of direct instruction in their teaching—i.e.,
preparing courses and lessons, presenting and demonstrating
information, and providing clear explanations and illustrations of
concepts are all essential, and to some degree unavoidable, teaching
activities. Negative perceptions of the practice tend to arise when
teachers rely too heavily upon direct instruction, or when they fail
to use alternative techniques that may be better suited to the lesson
at hand or that may improve student interest, engagement, and
comprehension.
While a sustained forty-five-minute lecture may not be considered
an effective teaching strategy by many educators, the alternative
strategies they may advocate—such as personalized learning or projectbased learning, to name just two options—will almost certainly require
some level of direct instruction by teachers. In other words, teachers
rarely use either direct instruction or some other teaching approach—in
actual practice, diverse strategies are frequently blended together. For
these reasons, negative perceptions of direct instruction likely result
more from a widespread over-reliance on the approach, and from the
tendency to view it as an either/or option, rather than from its inherent
value to the instructional process.
(Direct Instruction, 2013)
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The next section of the chapter is adapted from:McLeskey, J.,
Barringer, M-D., Billingsley, B., Brownell, M., Jackson, D., Kennedy,
M., Lewis, T., Maheady, L., Rodriguez, J., Scheeler, M. C., Winn, J.,
& Ziegler, D. (2017, January). High-leverage practices in special
education. Arlington, VA: Council for Exceptional Children &
CEEDAR Center. (Public domain)
Explicit Instruction- High Leverage Practice #16
Teachers make content, skills, and concepts explicit by showing and
telling students what to do or think while solving problems, enacting
strategies, completing tasks, and classifying concepts. Teachers use
explicit instruction when students are learning new material and
complex concepts and skills. They strategically choose examples and
non-examples and language to facilitate student understanding,
anticipate common misconceptions, highlight essential content, and
remove distracting information. They model and scaffold steps or
processes needed to understand content and concepts, apply skills, and
complete tasks successfully and independently.
Watch video on Explicit Instruction- *start at 1:30 minutes.

A YouTube element has been excluded from this version of the
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text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=236
[Council for Exceptional Children]. (2019, April 22). HLP#16 Use
Explicit Instruction. {Video file]. Retrieved from https://youtu.be/
ESFVNzihOZ0
Video Transcript available at: https://highleveragepractices.org/wpcontent/uploads/2018/06/Explicit_Instruction_Script-002.pdf
In summary, explicit instruction is effective for most students, not
only those with disabilities. This approach can be used across grade
levels and content areas. Although explicit instruction can be provided
by any teacher, the unique setting and needs of students being taught
determines the level of intensity with which the teacher uses this
practice. The difference in intensity is not merely the number of
students in each class, but that instruction should be appropriately
intense, matched to the unique needs of students. A trained special
educator or similar specialist is responsible for ensuring data that is
carefully collected and monitored drives instructional decisionmaking. This ensures the explicit instruction being delivered is
appropriately intense, and the team is ready to make changes as needed.
This next section contains excerpts from National Center on Intensive
Intervention. (2016). Principles for designing intervention in
mathematics. Washington,
DC: Office of Special Education, U.S. Department of Education and is
in the pubic domain.
Explicit, Systematic Instruction in the context of Mathematics
Instruction
Explicit, systematic instruction in mathematics requires
educators to clearly teach the steps involved in solving
mathematical problems using a logical progression of
skills (Hudson, Miller, & Butler, 2006; Montague & Dietz, 2009).
Explicit instruction may take the form of teaching students how to use
manipulatives, teaching specific algorithms for solving computational
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problems, or teaching strategies for solving more advanced
mathematical concepts. Systematic instruction considers the scope and
mathematical trajectories, such as the types of examples used for
developing the foundational skills prior to introduction/re-teaching of
grade-level material (Gersten et al., 2009; Kroesbergen & Van Luit,
2003; Maccini, Mulcahy, & Wilson, 2007). Regardless of the concept
or skill being taught, explicit, systematic instruction should include the
following components (Archer & Hughes, 2011; Hudson et al., 2006):
1. Advance Organizer: Providing students with an advance
organizer allows them to know the specific objective of the
lesson and its relevance to everyday life.
2. Assessing Background Knowledge: In assessing
background knowledge, instructors determine whether
students have mastered the prerequisite skills for successful
problem solving in the new concept area. If the prerequisite
skills were recently covered, assessment of background
knowledge should be conducted quickly. If, however, those
skills were taught several weeks ago, more time may be needed
to refresh students’ memories. Instructors can also determine
whether students are able to generalize previously learned
concepts to the new concept.
For example, if students have previously learned regrouping
strategies in addition and subtraction, are they able to generalize
these concepts to regrouping in multiplication and division?
In addition, instructors should ask students questions about the
new concept to assess their knowledge of the concept.
3. Modeling: During the modeling phase, instructors “think
aloud” as they model the process of working through a
computation problem; read, set up, and solve a word problem;
use a strategy; or demonstrate a concept. During modeling,
instructors should be clear and direct in their presentation; they
also should be precise and mindful in using general and
mathematical vocabulary as well as in selecting numbers or
examples for use during instruction. During modeling,
instructors should involve students in reading the problems and
should ask questions to keep students engaged in the lesson.
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4. Guided Practice: During guided practice, instructors
engage all students by asking questions to guide learning and
understanding as students actively participate in solving
problems. During this phase, instructors prompt and scaffold
student learning as necessary. Scaffolding is gradually
eliminated as students demonstrate accuracy in using the
material being taught. Positive and corrective feedback is
provided during this phase, and instruction is adjusted to match
student needs.
Students should reach a high level of mastery (typically 85
percent accuracy or higher) before moving out of the guided
practice phase.
5. Independent Practice: After achieving a high level of
mastery, students move to the independent practice phase
where they autonomously demonstrate their new
knowledge and skills. During independent practice, the
instructor closely monitors students and provides immediate
feedback as necessary. Countless independent practice activities
can be used with students, and the primary focus of the
independent practice activity should be related to the content
of the modeling and guided practice. If students demonstrate
difficulty at this stage, instructors evaluate and adjust their
instruction to re-teach concepts as needed.
6. Maintenance: Students with disabilities often have a
difficult time maintaining what they have learned when the
knowledge is not used on a regular basis.
Students are given opportunities to independently practice these
skills during the maintenance phase. During this phase,
instructors use distributed practice to assess student maintenance
at regularly scheduled intervals. Distributed practice is focused
practice on a specific skill, strategy, or concept. The frequency
of these practice assessments is determined by the difficulty
level of the skill and according to individual student needs.
Maintenance may also include cumulative practice.
Instructors often want to know how much time they should spend
on each phase. Although there are no specific guidelines concerning
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how much time should be devoted to each phase, the bulk of the
instruction should occur within the guided practice phase
(National Center on Intensive Intervention, 2013).

Watch Videos on Direct and Explicit Instruction
How to do Direct Instruction – Teach Like This (3:40 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=236
[TeachLikeThis]. (2013, Oct. 11). How to do Direction InstructionTeachLike This. [Video File]. Retrieved from https://youtu.be/
OJJkkUPC_yM
Teaching Matters: Explicit Instruction (4:53 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=236
[eMedia Workshop]. (2012, Sep. 17). Teaching Matters Explicit
Instruction. [Video File}. Retrieved from https://youtu.be/
APyvwPzxZ7I
Key Takeaways
Goal Mastery Learning
I do– Teacher Modeling, Teacher Directed
We do– Guided Practice with Support and Structure
You do– Independent Practice to Demonstrate Learning
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The Gradual Release Model
Key Takeaways
This model focuses on the [I do-We do- You do] model and
similar aspects of the Direct Instruction Method:
1. Modeling
2. Guided Practice
3. Independent Practice (check for understanding).
• Additional steps in the Direct Instruction Teaching
Method Include:
4. Monitoring- how will you formatively assess learning and
collect data on student learning?
5. Feedback– how will you respond to student learning: move
learning forward, address misconceptions, and areas of difficulty?
Watch this video that models gradual release in the context of a writing
lesson. (8:06 minutes).
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=236
[CitizensAcademyCleve]. (2011, Dec. 5). Gradual Release (ModeledGuided-Independent
Practice).
[Video
File].
Retrieved
from https://youtu.be/uE_KTMRwbJs
Recommended Reading
Calvin, S. (n.d.) Planning and Teaching with Explicit Instruction,
LD@school. Retrieved from https://www.ldatschool.ca/planningteaching-explicit-instruction/
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Ch. 5 Problem Based Learning
Evan Glazer (University of Georgia)

Problem Based Learning is a teaching methodology.
Editor’s Note: Dr. Glazer chose to use the term Problem-based
Instruction and Inquiry, but my reading and other references to this
chapter also use the term Problem-based Learning. The reader can
assume the terms are equivalent.
Description
• Problem-based inquiry is an effort to challenge students
to address real-world problems and resolve realistic
dilemmas.
Such problems create opportunities for meaningful activities that
engage students in problem solving and higher-ordered thinking in
authentic settings. Many textbooks attempt to promote these skills
through contrived settings without relevance to students’ lives or
interests. A notorious algebra problem concerns the time at which two
railway trains will pass each other:
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Two trains leave different stations headed toward each other. Station
A is 500 miles west of Station B. Train A leaves station A at 12:00 pm
traveling toward Station B at a rate of 60 miles per hour. Train B leaves
Station B at 2:30 pm for Station A at a rate of 45 miles per hour. At
what time will the trains meet?
Reading this question, one might respond, “Who cares?”, or, “Why
do we need to know this?” Such questions have created substantial
anxiety among students and have, perhaps, even been the cause of
nightmares. Critics would argue that classic “story problems” leave
a lasting impression of meaningless efforts to confuse and torment
students, as if they have come from hell’s library. Problem-based
inquiry, on the other hand, intends to engage students in relevant,
realistic problems.
Several changes would need to be made in the above problem to
promote problem-based inquiry. It would first have to be
acknowledged that the trains are not, in fact, traveling at constant rates
when they are in motion; negotiating curves or changing tracks at
high speeds can result in accidents.
Further, all of the information about the problem cannot be
presented to the learner at the outset; that is, some ambiguity must
exist in the context so that students have an opportunity to engage in
a problem-solving activity. In addition, the situation should involve
a meaningful scenario. Suppose that a person intends to catch a
connecting train at the second station and requires a time-efficient
itinerary? What if we are not given data about the trains, but instead,
the outcome of a particular event, such as an accident?
Why should we use problem-based inquiry to help students learn?
The American educational system has been criticized for having
an underachieving curriculum that leads students to memorize and
regurgitate facts that do not apply to their lives (Martin, 1987; Paul,
1993). Many claim that the traditional classroom environment, with its
orderly conduct and didactic teaching methods in which the teacher
dispenses information, has greatly inhibited students’ opportunities to
think critically (Dossey et al., 1988; Goodlad, 1984; Wood, 1987).
Problem-based inquiry is an attempt to overcome these obstacles and
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confront the concerns presented by the National Assessment of
Educational Progress:
If an unfriendly foreign power had attempted to impose on America
the mediocre educational performance that exists today, we might well
have viewed it as an act of war. We have, in effect, been committing
an act of unthinking, unilateral educational disarmament. (A Nation at
Risk, 1983)
Problem-based inquiry emphasizes learning as a process that involves
problem solving and critical thinking in situated contexts. It provides
opportunities to address broader learning goals that focus on preparing
students for active and responsible citizenship. Students gain
experience in tackling realistic problems, and emphasis is placed on
using communication, cooperation, and resources to formulate ideas
and develop reasoning skills.
What is a framework for a problem-based inquiry?
Situated cognition, constructivism, social learning, and communities
of practice are assumed theories of learning and cognition in problembased inquiry environments. These theories have common themes
about the context and the process of learning and are often associated.
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Characteristics
Some common characteristics in problem-based learning models:
Activity is grounded in a general question about a problem that has
multiple possible answers and methods for addressing the question. Each
problem has a general question that guides the overall task followed
by ill-structured problems or questions that are generated throughout
the problem-solving process. That is, to address the larger question,
students must derive and investigate smaller problems or questions
that relate to the findings and implications of the broader goal. The
problems or questions thus created are most likely new to the students
and lack known definitive methods or answers that have been
predetermined by the teacher.
Learning is student-centered; the teacher acts as facilitator. In essence, the
teacher creates an environment where students take ownership in the
direction and content of their learning.
Students work collaboratively towards addressing the general question
question. All
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of the students work together to attain the shared goal of producing
a solution to the problem. Consequently, the groups co-depend on
each other’s performance and contributions in order to make their own
advances in reasoning toward answering the research questions and the
overall problem.
Learning is driven by the context of the problem and is not bound by
an established curriculum. In this environment, students determine what
and how much they need to learn in order to accomplish a specific
task. Consequently, acquired information and learned concepts and
strategies are tied directly to the context of the learning situation.
Learning is not confined to a preset curriculum. Creation of a final
product is not a necessary requirement of all problem-based inquiry
models.
Project-based learning models most often include this type of
product as an integral part of the learning process, because learning is
expected to occur primarily in the act of creating something. Unlike
problem based inquiry models, project-based learning does not
necessarily address a real-world problem, nor does it focus on
providing argumentation for resolution of an issue.
In a problem-based inquiry setting, there is greater emphasis on
problem-solving, analysis, resolution, and explanation of an authentic
dilemma. Sometimes this analysis and explanation is represented in the
form of a project, but it can also take the form of verbal debate and
written summary.

Instructional models and applications

• There is no single method for designing problem-based
inquiry learning environments.
Various techniques have been used to generate the problem and
stimulate learning. Promoting student-ownership, using a particular
medium to focus attention, telling stories, simulating and recreating
events, and utilizing resources and data on the Internet are among
them. The instructional model, problem based learning will be
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discussed next with attention to instructional strategies and practical
examples.
Problem-Based Learning
• Problem-based learning (PBL) is an instructional
strategy in which students actively resolve complex
problems in realistic situations.
It can be used to teach individual lessons, units, or even entire curricula.
PBL is often approached in a team environment with emphasis on
building skills related to consensual decision making, dialogue and
discussion, team maintenance, conflict management, and team
leadership. While the fundamental approach of problem solving in
situated environments has been used throughout the history of
schooling, the term PBL did not appear until the 1970s and was devised
as an alternative approach to medical education.
In most medical programs, students initially take a series of fact
intensive courses in biology and anatomy and then participate in a
field experience as a medical resident in a hospital or clinic. However,
Barrows reported that, unfortunately, medical residents frequently had
difficulty applying knowledge from their classroom experiences in
work-related, problem-solving situations. He argued that the classical
framework of learning medical knowledge first in classrooms through
studying and testing was too passive and removed from context to take
on meaning.
Consequently, PBL was first seen as a medical field immersion
experience whereby students learned about their medical specialty
through direct engagement in realistic problems and gradual
apprenticeship in natural or simulated settings. Problem solving is
emphasized as an initial area of learning and development in PBL
medical programs more so than memorizing a series of facts outside
their natural context.
In addition to the field of medicine, PBL is used in many areas of
education and training. In academic courses, PBL is used as a tool to
help students understand the utility of a particular concept or study.
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For example, students may learn about recycling and materials as they
determine methods that will reduce the county landfill problem.
In addition, alternative education programs have been created with a
PBL emphasis to help at-risk students learn in a different way through
partnerships with local businesses and government. In vocational
education, PBL experiences often emphasize participation in natural
settings.
For example, students in architecture address the problem of
designing homes for impoverished areas. Many of the residents need
safe housing and cannot afford to purchase typical homes.
Consequently, students learn about architectural design and resolving
the problem as they construct homes made from recycled materials. In
business and the military, simulations are used as a means of instruction
in PBL. The affective and physiological stress associated with warfare
can influence strategic planning, so PBL in military settings promotes
the use of “war games” as a tactic for facing authentic crises.
In business settings, simulations of “what if” scenarios are used to
train managers in various strategies and problem-solving approaches
to conflict resolution. In both military and business settings, the
simulation is a tool that provides an opportunity to not only address
realistic problems but to learn from mistakes in a more forgiving way
than in an authentic context.
Designing the learning environment
The following elements are commonly associated with PBL
activities.
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Problem generation: The problems must address concepts and principles
relevant to the content domain. Problems are not investigated by
students solely for problem solving experiences but as a means of
understanding the subject area. Some PBL activities incorporate
multidisciplinary approaches, assuming the teacher can provide and
coordinate needed resources such as additional content, instructional
support, and other teachers. In addition, the problems must relate
to real issues that are present in society or students’ lives. Contrived
scenarios detract from the perceived usefulness of a concept.
Problem presentation: Students must “own” the problem, either by
creating or selecting it. Ownership also implies that their contributions
affect the outcome of solving the problem. Thus, more than one
solution and more than one method of achieving a solution to the
problem are often possible. Furthermore, ownership means that
students take responsibility for representing and communicating their
work in a unique way.
Predetermined formats of problem structure and analysis towards
resolution are not recommended; however, the problem should be
presented such that the information in the problem does not call
attention to critical factors in the case that will lead to immediate
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resolution. Ownership also suggests that students will ask further
questions, reveal further information, and synthesize critical factors
throughout the problem-solving process.
Teacher role: Teachers act primarily as cognitive coaches by
facilitating learning and modeling higher order thinking and meta
cognitive skills. As facilitators, teachers give students control over how
they learn and provide support and structure in the direction of their
learning. They help the class create a common framework of
expectations using tools such as general guidelines and time lines.
As cognitive modelers, teachers think aloud about strategies and
questions that influence how students manage the progress of their
learning and accomplish group tasks. In addition, teachers continually
question students about the concepts they are learning in the context
of the problem in order to probe their understanding, challenge their
thinking, and help them deepen or extend their ideas.
Student role: Students first define or select an ill-structured problem
that has no obvious solution. They develop alternative hypotheses to
resolve the problem and discuss and negotiate their conjectures in
a group. Next, they access, evaluate, and utilize data from a variety
of available sources to support or refute their hypotheses. They may
alter, develop, or synthesize hypotheses in light of new information.
Finally, they develop clearly stated solutions that fit the problem and its
inherent conditions, based upon information and reasoning to support
their arguments. Solutions can be in the form of essays, presentations,
or projects.
Maine School Engages Kids With Problem-Solving Challenges
(11:37)
https://youtu.be/i17F-b5GG94
[PBS NewsHour].(2013, May 6). Maine School Engages Kids with
Problem
Solving
Challenges.
[Video
File].
Retrieve
from https://youtu.be/i17F-b5GG94
Special correspondent John Tulenko of Leaning Matters reports on
a public middle school in Portland, Maine that is taking a different
approach to teaching students. Teachers have swapped traditional
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curriculum for an unusually comprehensive science curriculum that
emphasizes problem-solving, with a little help from some robots.
Effectiveness of Problem and Inquiry-based learning.
Why does inquiry-based learning only have an effect size of 0.31 when
it is an approach to learning that seems to engage students and teachers
so readily in the process of learning?
When is the right and wrong time to introduce inquiry and problem
based learning?
Watch video from John Hattie on inquiry and problem-based
learning, (2:11 minutes).

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=241
[Corwin]. (2015, Nov. 9). John Hattie on inquiry-based learning.
[Video File]. Retrieved from https://youtu.be/YUooOYbgSUg.
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Ch. 6 Project Based Learning
UQx LEARNx team of contributors

Project-based learning through developing the five attitudes of creative
people
Project Based Learning is a teaching methodology.
Developing deep learning competencies can be achieved in many
ways, but one of the most exciting is through project-based learning.
• Project-based learning is a learner-centered pedagogy that
involves learners identifying a real-world problem and
engaging in hands-on learning to identify a solution.
Dr Melissa Cain from the School of Education at The University of
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Queensland notes in this next video how a deeper engagement with
content can be developed through engaging in project-based learning.
Project based learning using Piirto’s five core attitudes – Watch
video lecture (4:52 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=245
Video Script
MELISSA CAIN: Do you have the right attitudes for deep learning?
Jane Piirto, in her work ‘Creativity for 21st Century Skills’ identified
five core attitudes that creative people possess. These are:
1. self-determination
2. openness to experience
3. risk taking
4. a tolerance for ambiguity
5. group trust
We see these attitudes displayed in episodes of deep learning. One

Ch. 6 Project Based Learning 113
of the ways to further develop these attitudes and deep learning
competencies is through project based learning.
In a nutshell, project based learning (or PBL for short) is learnercentered pedagogy applicable to all ages. It involves students
identifying a real-world problem with authentic connections and
engaging in a hands-on project to identify a solution.
Project based learning places emphasis on the process of inquiry over
the final product. Through connecting with students’ interests, prior
experiences, and family funds of knowledge, well-constructed projects
excite and motivate students to work collaboratively on learning about
a topic in depth over an extended period of time.
This includes students sharing their findings with others in insightful
ways, and using a range of communication strategies to suit various
learner preferences and abilities.
Through project based learning, students connect with experts in
the real world to initiate a sustained inquiry.
In project based learning, student choice and student voice are
critical elements in igniting intrinsic motivation, developing a sense of
agency, and placing the learners as captains of their ship.
Project based learning has a focus on deep learning skills such
as:
•
•
•
•
•

critical thinking
collaboration
communication
innovation
creativity

Project based learning also fosters teamwork and positive social
relations, and develops higher order cognitive skills so that learners
engage in analyzing, synthesizing, justifying, evaluating, and creating.
(Bloom’s Taxonomy)
To undertake such a project successfully, students will also need
to demonstrate Piirto’s core attitudes of self- discipline, openness to
experience, risk taking, a tolerance for ambiguity, and group trust.
• To summarize, project based learning involves an in-depth
investigation of real world topics, manipulation of authentic
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objects, active learning through projects which occur over
weeks or months, and is achieved through questioning
experts, making observations, making connections, and
demonstrating learning to others.
Project based learning incorporates the Universal Design for
Learning (UDL) principles. These provide a framework that helps
teachers plan learning activities to meet the diverse needs of all
students.
These principles include multiple means of representation to
allow for connections to be made by all students through varied means
of presenting information, multiple means of action and expression
so that students can choose topics, ideas, and information, as well
as how to organize them, display them, and how they will present
them for their chosen audience, and multiple means of engagement
Students work with their own interests and on authentic problems.
Personal relevance and subjectivity is important. Students are
engaged and motivated by their team and the technology they use.
In future, you might like to consider developing learning activities
that involve extended projects and which develop attitudes essential for
moving students from surface to deep learning.
The Creative Arts Charter School video is useful for demonstrating a
number of key concepts in motivating students for deep learning. Take
the time to revisit this video and look for the following main concepts
of project-based learning:
1. Learners working with a real-world issue that is
presented in an authentic manner
2. Exploration of the topic begins with a ‘big question’ and
extends over weeks or months
3. Learners connect with experts or ‘knowledgeable others’
4. There is an emphasis on the process of inquiry over the
final product
5. There are opportunities for collaborative learning,
teamwork, and the development of positive social
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relationships
6. Learners present their findings to others in insightful ways

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=245
Link to video: Creative Arts Charter School’s Approach to Project
Based Learning (5.59 minutes)
[Tom Scott]. (2013, Jan. 16). Creative Arts Charter School Approach
to
Project-Based
Teaching.
[Video
File].
Retrieved
from https://youtu.be/1nq4gFp_vAY
The following are a few representative examples of the kinds of
arguments typically made by advocates of project-based learning:
• Project-based learning gives students a more “integrated”
understanding of the concepts and knowledge they learn,
while also equipping them with practical skills they can
apply throughout their lives. The interdisciplinary nature of
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•

•

•

•

project-based learning helps students make connections
across different subjects, rather than perceiving, for example,
math and science as discrete subjects with little in common.
Because project-based learning mirrors the real-world
situations, students will encounter after they leave school, it
can provide stronger and more relevant preparation for
college and work. The student not only acquires important
knowledge and skills, they also learn how to research
complex issues, solve problems, develop plans, manage time,
organize their work, collaborate with others, and persevere
and overcome challenges, for example.
Project-based learning reflects the ways in which today’s
students learn. It can improve student engagement in school,
increase their interest in what is being taught, strengthen
their motivation to learn, and make learning experiences
more relevant and meaningful.
Since project-based learning represents a more flexible
approach to instruction, it allows teachers to tailor
assignments and projects for students with a diverse variety
of interests, career aspirations, learning styles, abilities, and
personal backgrounds. For related discussions,
see differentiation and personalized learning.
Project-based learning allows teachers and students to
address multiple learning standards simultaneously. Rather
than only meeting math standards in math classes and
science standards in science classes, students can work
progressively toward demonstrating proficiency in a variety
of standards while working on a single project or series of
projects. For a related discussion, see proficiency-based
learning.

The following are few representative examples of the kinds of
arguments that may be made by critics of project-based learning:
• Project-based learning may not ensure that students learn all
the required material and standards they are expected to
learn in a course, subject area, or grade level. When a variety
of subjects are lumped together, it’s more difficult for
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•

•

•

•

teachers to monitor and assess what students have learned in
specific academic subjects.
Many teachers will not have the time or specialized training
required to use project-based learning effectively. The
approach places greater demands on teachers—from course
preparation to instructional methods to the evaluation of
learning progress—and schools may not have the funding,
resources, and capacity they need to adopt a project-basedlearning model.
The projects that students select and design may vary widely
in academic rigor and quality. Project-based learning could
open the door to watered-down learning expectations and
low-quality coursework.
Project-based learning is not well suited to students who
lack self-motivation or who struggle in lessstructured learning environments.
Project-based learning raises a variety of logistical concerns,
since students are more likely to learn outside of school or in
unsupervised settings, or to work with adults who are not
trained educators.

Reflection
How and why could the Problem- Based and/or Project-Based
Learning, teaching methods to enhance opportunities for deep
learning, motivation, equity, and inclusion of students with disabilities?
• Reflections from Robin Vogt, Granite State College School
of Education teacher candidate
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Finding inclusive educational balance with students who have
disabilities is not an easy task. There are many factors that affect
not only the student’s willingness to participate, but their ability to
consistently be a contribution to the overarching educational goal(s)
that is set by the teacher. Cooperative learning opportunities
encompass everything that is good and right about education, and the
success of an entire body of students. Most importantly, the special
education population that makes up a percentage of this student body
plays a large role in these successes as well. Deeper learning,
motivation, equity and inclusion are all aspects of PBL (Project Based
Learning) and the ultimate goal that surrounds its pedagogy.
As with any instructional practice, students should have clear
expectations, and feel a connection to the content. Why am I learning
this, and how can I use these skills in life? In that process, students (both
populations) should be able to problem-solve, feel motivated by the
task, and work with each-other as learners (not individuals) to achieve
success. Project-Based Learning is built on “identifying real-world
problems” and coming to a solution (UQx, 2017). When performing
the necessary tasks involved, all students have an equal-opportunity
at both completing the learning or find themselves coming to a
conclusion on where things may have gone wrong. These experiences
are not true to just one kind of learner; it crosses many levels of
understanding and learning styles. Using Project-Based Learning
inclusively allows students with diverse learning needs to interact with
his or her peers on a leveled-playing field, all with the same purpose
and drive at heart. Hearing the voices of peers that they (learners with
diverse needs) understand and possibly look-up to is momentous and a
deciding factor in the learning process. Classmates motivate and push
each other to new limits when given the tools to do so. There is no
single teacher that can do this, however, the experience of PBL (Project
Based Learning) and the unique opportunity to be with classmates as a
unified unit can create those deep-learning experiences.
Outlined by Bloom’s Taxonomy, “higher-order cognitive skills” can
embrace the learning experiences created by PBL and cooperative
teaching methodology. When exposed to the learning-methods and
practices of his or her own peers, the student’s motivation to participate

Ch. 6 Project Based Learning 119
and be part of the strategy is increased dramatically. There are times,
especially when discussing students with diverse learning needs, that
the learner is spending quite a few hours in another setting on discrete
trials or receiving IEP services. Their participation in the generaleducation classroom is often limited and held to a small period of time
during the week. Socially, the inclusiveness of Project-Based, ProblemBased and cooperative-teaching learning is needed. Academically, the
inclusiveness is influential. Personally, the experience created by all
three pedagogues cannot be compared to any other facet of education.
Encouraging and allowing learners with diverse learning needs to
participate in these learning-formats can mean the difference between
a really good day filled with exploration, and just another day of the
same language and learning in the classroom. Not every day can be
PBL, and we all know this as educators, however, when used at the
right time, and within the right environment, the PBL undertaking
can drive learning for many years to come. For our students with
diverse learning needs, isn’t this what we want?
Thanks, Robin Vogt
UQx: LEARNx Deep Learning through Transformative Pedagogy.
(2017). University of Queensland, Australia. (an Open edX MOOC).
Project Based Learning
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Ch. 7 Cooperative Learning
Guinevere Palmer, Rachel Peters, and Rebecca Streetman (The
University of Georgia)

Cooperative Learning is a teaching methodology.
Think about the way you prefer to learn. Do you like to bounce ideas
off other people and engage in conversation and debate, or do you
prefer to learn by yourself and seek help only when needed?
Our students need to be engaged in learning in a variety of ways, but
collaborative learning has been identified as a necessary skill for success
in the 21st century and also an essential component of deep learning.
Cooperative learning involves students working together to
accomplish shared goals, and it is this sense of interdependence
that motivate group members to help and support each other.
When students work cooperatively they learn to listen to what others
have to say, give and receive help, reconcile differences, and resolve
problems democratically.
However, placing students in small groups and telling them to work
together does not guarantee that they will work cooperatively. Groups
need to be structured to ensure that members will work

121

122 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
interdependently if they are to reap the academic and social benefits
widely attributed to this approach to learning.
The role the teacher plays in establishing cooperative learning in
the classroom is critically important for its success. This involves being
aware of how to structure cooperative learning in groups, including
their size and composition the type of task set; expectations for student
behavior; individual and group responsibilities; and the teacher’s role
in monitoring both the process and the outcomes of the group
experience.
(Robyn
Gillies, UQx: LEARNx Deep
Learning
through
Transformative Pedagogy (2017). University of Queensland,
Australia.
Scenario
To play a narrated PowerPoint presentation that summarizes the
content in this page view this video
Cooperative Learning Presentation (13:05 minutes)
If you would like to see a transcript of the audio, click here to
download script as a word document. This summary was created by
Angie Furney, Allyson Richardson, and Hilary Ritt (2006).
Mrs. Solomon teaches a 9th grade Careers course. The class
consists of a mixture of ESOL students with limited English
proficiency skills, “average” students, and honors students. There
are also several students with special needs including learning
disabilities and attention deficit disorders.
Mrs. Solomon is concerned because there are a high number of
students currently failing her class. She has noted that, while the
high achieving students tend to score well on Multiple/Choice
and True/False questions, none of the students do well on
application and scenario-type questions. Frequent absences, along
with an apparent lack of motivation among students are also
abundant in Mrs. Solomon’s class. In addition, she has noticed a
high number of arguments among the students.
In an attempt to better manage her class, she assigned seats. She
has determined that the seating arrangement has only escalated
the arguments. Mrs. Solomon would like to find a way to
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overcome the difficulties within her classroom and also be able
to instill these students with the skills necessary to become
productive contributors to the workforce.
She has tried a number of teaching methodologies. Her first
attempt was to lecture just as her teachers had done when she
was in school. She found that the students were bored and often
fell asleep. While most students performed average on objective
tests, she had no way of measuring whether the students were
grasping the concepts well enough to transfer that knowledge to
real-world applications.
Any attempts at class discussions during the lecture tended to
yield little or no response from the students. Students that did
show interest were notably confused. She also found that some of
the students were disrespectful to her during the lectures.
She also decided to try to make her classroom more studentcentered by turning to a computer-based curriculum. She read
that students tend to retain more information when a computer
is incorporated into the lessons, so she thought it would be worth
a try. She found an interactive CD to supplement the textbook
and allowed students time during each unit to work from the CD.
Although the computer managed to pique the interest of more
students than the lecture did, she found that a large number of
students were off task.
They would rush through the assignment, if they did it at all,
so that they could play games and/or go on the internet. She
also felt that the use of the computer without any other forms of
instruction prevented students from interacting with one another;
thus, the computer-based learning activities were not promoting
the interpersonal skills needed for successful employment.
As a last resort, Mrs. Solomon decided to try group work.
Because of the already escalating tension due to class dynamics,
she was reluctant to assign a monumental task on the first try.
Instead, she opted for a basic assignment and allowed the students
to pick their own groups. She wanted to test their problemsolving and communication skills without interference from an
authority figure, so Mrs. Solomon gave the students their
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assignment and waited at her desk for the students to come to her
with questions.
When she became alarmed at the noise level in the classroom,
she finally decided to walk around the room to observe the
groups. She was disturbed to find a number of students offtask. Several groups did not even attempt the project, and spent
their time initiating conflict with the other groups. As the social
problems among the students escalated, the students’ test grades
continued to be below average. The high-achieving students
grouped together while the ESOL and special education students
were left together with no leadership in the group.
Mrs. Solomon was devastated because she felt that she had
lost control of her classroom. Feeling frustrated and defeated,
she finally decided to seek help from another teacher in her
department that was known for her outstanding teaching abilities.
The other teacher suggested she try cooperative learning.
Definition and Background
• Cooperative learning is defined as students working
together to “attain group goals that cannot be obtained
by working alone or competitively” (Johnson, Johnson, &
Holubec, 1986).
• The main purpose of cooperative learning is to actively
involve students in the learning process; a level of student
empowerment which is not possible in a lecture format. The
underlying premise is founded in constructivist
epistemology.
• It is a process which requires knowledge to be discovered by
students and transformed into concepts to which the
students can relate. The knowledge is then reconstructed
and expanded through new learning experiences.
• Learning takes place through dialog among students in a
social setting.
Cooperative learning is a methodology that employs a variety of
learning activities to improve students’ understanding of a subject by
using a structured approach which involves a series of steps, requiring
students to create, analyze and apply concepts (Kagan, 1990).
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Cooperative learning utilizes ideas of Vygotsky, Piaget, and Kohlberg
in that both the individual and the social setting are active dynamics in
the learning process as students attempt to imitate real-life learning.
By combining teamwork and individual accountability, students
work toward acquiring both knowledge and social skills. It is a
teaching strategy which allows students to work together in small
groups with individuals of various talents, abilities and backgrounds
to accomplish a common goal. Each individual team member is
responsible for learning the material and also for helping the other
members of the team learn.
Students work until each group member successfully understands
and completes the assignment, thus creating an “atmosphere of
achievement” (Panitz, 1996). As a result, they frame new concepts by
basing their conclusions on prior knowledge. This process results in a
deeper understanding of the material and more potential to retain the
material.
Theoretical Framework for Cooperative Learning
There are two major theoretical perspectives associated with
cooperative learning: motivational and cognitive (Swortzel, 1997).
First, because students perceive that their success or failure is dependent
upon their ability to work together as a group, students are likely
to encourage each other to do whatever helps the group succeed.
They are also more likely to help each other with the task(s) at hand.
Therefore, cooperative learning increases student motivation to do
academic work (Johnson, Johnson, & Holubec, 1986).
The other theory is that cooperative learning helps students acquire
critical thinking skills. Because cooperative learning creates a situation
in which students must explain and discuss various perspectives, a
greater understanding of the material is obtained. Elaborative thinking
is promoted because students give and receive explanations more often
(Johnson, Johnson, & Holubec, 1986).
The use of cooperative learning (CL) also helps students clarify
concepts and ideas through discussion and debate. Because the level
of discussion within groups is significantly greater than in instructor
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led discussions, students receive immediate feedback, thus advancing
the level of discussion. It is through this process of interacting with
students of differing viewpoints that cognitive growth is stimulated.
Emphasis is placed on learning how to cooperate in order to find the
best possible solution to a problem. According to the constructivist
approach, when students formulate their own solutions in this manner,
they are truly thinking critically (Davis, Mahler & Noddings, 1990).
Collaborative vs. Cooperative Learning
Collaborative and cooperative learning are so closely related that the
two terms are often used interchangeably. However, let’s take a
moment to address the similarities and differences in the two. Both
learning theories assign specific tasks, both use groups, and both
require the students to share and compare their findings. In both cases,
discovery approaches are used to teach interpersonal skills and student
talks are stressed as a means for working things out.
Collaborative learning has British roots and is based on the findings
of English instructors who explored ways to help students take a more
active role in their learning. It is a teaching methodology in which
“students team together to explore a significant question or a
meaningful project” (Disney).
Cooperative learning, which will be the focus of this chapter, was
first used in America and can be traced back to John Dewey’s
philosophy of the social nature of learning. It is a “specific kind of
collaborative learning” (Disney). In this setting, not only is the group
assessed as a whole, but students are also individually accountable for
their work.
A climate such as that created by cooperative learning will help Mrs.
Solomon to better manage her classroom and help to keep the students
on task. By following the guidelines presented in this chapter, Mrs.
Solomon will be able to help her students use cooperative learning to
acquire the knowledge necessary to reach the objectives of the course.
Implementation of Cooperative Learning
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Concept Map – Here are two links to different formats of an overview
for this chapter on cooperative learning. One is a GIF image: concept
map, and the second is an MS Word document: outline format.
Click here to see the image/concept map.
Click here to download the word document/outline.
There are three phases of the implementation of cooperative
learning.
1. The first phase is the pre-implementation phase, which
includes: specifying instructional objectives, determining
group sizes and assigning students to groups, arranging
room, planning instructional materials to promote
interdependence, assigning group roles, assigning tasks,
explaining the criteria for success, structuring positive
interdependence and accountability, and specifying desired
behaviors.
2. The second phase is implementation which includes:
monitoring behavior, intervening if needed, assisting with
needs, and praise.
3. The third phase is post-implementation which includes:
providing closure through summarization, evaluating
students’ learning, and reflecting on what happened.
Pre-Implementation

128 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
After deciding to implement cooperative learning, the biggest
challenge will be planning and readying the classroom and students
for CL. According to Johnson, Johnson, and Smith (1991), there are
several tasks that an instructor must accomplish before implementing
cooperative learning in the classroom. This section will detail those
responsibilities.
Specify Instructional Objectives (academic and social) of CL–
The instructor must explain why she is using CL, describe its benefits,
and the results typically found from using CL. To aid in this
explanation, the instructor might produce and distribute a handout that
describes collaborative learning.
Determine Group Size and Assign Students to Groups– Group
size can range from two to four students, depending on the CL task.
These groups can be homogeneous or heterogeneous. Groups can be
formed by putting students together who share common strengths,
interests, etc, or they can be randomly assigned. Once the groups are
assigned, though, they should not be changed too often; students need
time to develop a cohesive group and work together for a while before
moving to a different group.
Arrange room– Instructors should optimize the space in their
classroom so that students/groups can interact and move about the
room easily. It is essential that a group’s seats face one another. Further,
research tools should be made easily available either in the classroom
or in another room near the classroom (see, Resource-based Learning
chapter for a more detailed discussion of this).
Plan instructional materials to promote interdependence– The
instructional methods and materials that an instructor chooses must
allow each individual to contribute to the group’s success in a unique
and meaningful way. Without these unique contributions, a group’s
structure and cohesion will be put in jeopardy.
Assign group roles– There is some debate about whether or not
the instructor should play a role in this decision. Whether or not an
instructor chooses to assign roles within a group, they should make
sure there is a distinct role for each student. Also, the instructor should
choose or assist the students in choosing roles that use their strengths
and improve their areas of weakness. Instructors should also oversee
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that students don’t choose the same role over and over again. Some
of the roles that could be chosen or assigned include facilitator,
timekeeper, recorder, checker (for understanding), summarizer,
elaborator (on prior knowledge or discussion points), research-runner
(gets materials), and wild card (does anything else that needs to be
done).
Assign task– When picking an assessment task (product to be
produced), the instructor should choose one standard to address and
match it to the learning approach. The cooperative learning group’s
task should be interesting, challenging, and motivating. It should also
be a performance driven and authentic task. The instructor should
clearly explain procedures for the task, provide structure (especially
useful for inexperienced CL students), and set a specific time frame for
each part and the whole task. Finally, the instructor should question the
students to check for understanding of the task and its procedures.
Explain Criteria for Success– The instructor should communicate
the group-work skills that will be evaluated. A rubric should also be
created, possibly with the students’ assistance, which will be used to
evaluate the group-work skills as well as the assessment task.
Structure positive interdependence and accountability– Group
size should be kept small so that each member participates and
contributes uniquely to the group. Instructors should also “test” groups
and individuals by asking questions of both. A group should be asked to
collectively explain its results and individuals should be able to defend
their own position as well as the group’s as a whole.
Specify desired behaviors– An essential part of cooperative
learning’s success is teaching students how to work in a group. To
accomplish this, the instructor can conduct mini-lessons on ways to
respect others (i.e. praise, taking turns, and shared decision making).
Students also need to be trained in conflict-resolution. Finally, it would
be wise to use icebreaker activities before beginning so that students
find that they have something in common.
Before the actual implementation of cooperative learning, students
also have several tasks. First, they can help the instructor generate an
evaluation rubric, and they could possibly help design the assessment
task if the instructor is willing to let the students participate in this
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capacity. By playing a part in the production of these items, students
will have a greater motivation to participate in the group work (see
Six C’s of Motivation chapter about choice and control as methods to
increase motivation).
Finally, the students’ most important role at this point in CL is
to question the instructor if anything is unclear to them. Without
students’ complete understanding of the goals, objectives, and
procedures, cooperative learning will not be a success.
As illustrated in the scenario at the beginning of the chapter, the
students in Mrs. Solomon’s classroom are very diverse and appear not
to get along. Before implementing CL, it will be vitally important that
Mrs. Solomon spend some time teaching respect, conflict-resolution,
and other group work skills. It is probably a good idea to use some
icebreaker activities so that the students learn that they have some
commonalities with other class members.
In addition, because of the tension among them, Mrs. Solomon will
want to assign students to cooperative learning groups; she may even
want to assign each individual their role. As Mrs. Solomon designs and
assigns the task to the students, it will be imperative that she chooses
a structured, authentic assignment. This will assist the students in
remaining on-task, and it will help with transferring their knowledge
to real-world applications.
Implementation
After all the preparations, it is time to begin working. During the
implementation phase of cooperative learning, the students play the
most important role. Some of their tasks at this stage include:
•
•
•
•
•
•

Working together
Listening to one another
Questioning one another
Keeping records of their work and progress
Producing the assessment task (product)
Assuming personal responsibility/ being involved in the
group
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The instructor also has responsibilities during this stage as well.
Johnson, Johnson, and Smith (1991) list several roles that an instructor
has during the implementation of cooperative learning.
Monitor behavior– During the implementation of cooperative
learning, the instructor should circulate throughout the classroom,
visiting each group.
Intervene if needed– While circulating, if the instructor notices
any group conflict or off-task behavior, she should intervene. Smallgroup conflict should be resolved as soon as possible, and students
should be shown how to prevent problems in the future. The instructor
might use a conflict resolution checklist to resolve the group’s conflict.
This checklist includes items such as explaining the importance of
listening to everyone in the group, defining responsibilities, valuing
each person’s gifts, modeling excellence, and promoting humor.
Having these listed on a handout for each group could prevent group
discord and off-task behavior.
Assist with needs– While monitoring the groups’ work, the
instructor should assist groups with their needs. This might involve
pointing out additional resources and/or points-of-view, and it also
includes helping the students reflect on the work they have completed
and their progress.
Praise– Students need to know if they are completing the
assignment in a satisfactory manner, especially if they are
inexperienced at working in cooperative groups. For this reason, the
instructor should let individual students and groups know when they
do something right or well.
As the class begins to work on their CL assignment, Mrs. Solomon
will need to circulate around the room. It is likely, especially at the
beginning of implementation, that her class will still have difficulty
focusing on the task and getting along with one another. By moving
around the class while the students are working, she will be able to
assist any group that is facing these problems, and she can help them
resolve the issues. At the same time, Mrs. Solomon must remember to
praise the students and teams who are making an effort to cooperate
and who are progressing nicely with the group assignment.
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Post Implementation
After many hours are spent planning for cooperative learning groups,
the plan is then put into action. Johnson, Johnson, and Smith (1991)
give three jobs for the instructor to complete after the students have
worked together to complete and submit the task.
Provide closure through summarization– The instructor should
reconvene the entire group of students. At this point, the instructor can
summarize the important points of the lesson/unit. Another suggestion
is to have each group summarize their work and points that they
think were important. This helps the instructor to know exactly in
which knowledge level the groups are working. This is also very much
in line with the idea of articulation and reflection in the Cognitive
Apprenticeships chapter.
Evaluate students’ learning– The instructor should use a rubric
to grade/ evaluate each group’s assessment task. They should also be
evaluated on their group work using a rubric. These rubrics should
have been created during the pre-implementation phase of cooperative
learning, and the students might have had input into their content.
After the instructor has completed the evaluations, it is important that
they provide feedback to the students about their product and their
group performance. Without this information, the students will not be
able to improve their cooperative learning skills.
Reflect on what happened– Instructors should keep a record of
what worked and why it worked each time they undertake a CL
lesson or unit. This information can and should be shared with their
cooperative learning support group. The instructor should also adjust
their lessons based on the reflection and feedback of the students. This
will prevent the stagnation of a CL unit; it will grow and change with
each group of students.
After completing the group work and assessment task, the student’s
job is to reflect on the work that was accomplished in their group.
What worked and what did not work? What would they change or
keep next time they work together? The students should also give
feedback to their instructor. They should be able to tell the instructor
what worked or what was good about this unit, and they should point
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out what did not work well. This information can be written down or
informally discussed in class.
At the conclusion of Mrs. Solomon’s first cooperative learning lesson,
it will be important for her to get feedback from the students about
how they thought the lesson went. In turn, she will also have to
provide feedback to the students about their group work skills and their
assignment. This may involve teaching or re-teaching group work
skills and/or adjusting the procedures for the next cooperative learning
lesson.
Helpful Hints for Cooperative Learning Lessons
• Begin trying cooperative learning with a homework
assignment. Students could check their homework in
groups, going over each problem and clarifying if there
were any questions. The groups could then work each
problem on the board.
• When beginning to use cooperative learning, start each class
with a short lecture and then transition to a CL activity. As
the instructor and students gain experience with using CL,
begin the class with a CL activity and then conclude with a
short lecture to highlight important points.
• Begin implementation by only using pairs for CL groups.
Students who are inexperienced in using CL groups will be
more likely to participate with just one other person in the
group. Having only two students in a group is also an ideal
way to teach key group work skills.
• When beginning CL implementation, only use the
technique in one class period. Once you and the students
have become more adept at using CL, you can increase it to
involve more students/classes.
• Begin with worksheets as a form of group accountability.
Students who are inexperienced with CL often have a
difficult time getting started or reaching their goals. Having
a worksheet to guide them will help the groups set their
priorities, work towards their goal, and produce the
assessment task.
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Frequently Asked Questions about Cooperative Learning

When is the best time to begin implementing cooperative
learning?
The best time to begin using CL in the classroom is at the start of a
new term or school year. This way, the students will not be exposed to
individual work and then have to “switch gears” and learn to work in a
group in the middle of the year.
Do you have to use cooperative learning all the time?
No, it is not necessary to use CL in your classroom at all times. It is
often advised to use CL for a unit or two, use another teaching method
for a while, and then revisit CL at a later time.
Should you include parents in cooperative learning?
Yes, parents and the community should be included in all school
activities, including CL. This can be done through newsletters and/or
special programs when parents and the community, visit the classroom
and view the groups’ assessment tasks.
What happens if one group finishes early?
If one group finishes early, the instructor can provide extension
activities/tasks for that group. As more groups finish, pairs of groups
can team up and share/comment on each other’s work.
Types of Cooperative Learning Groups
Link to Table 1. Forms of Cooperative Groups
Other Forms of Cooperative Learning Groups [2]
3-step interview– Members of a group choose one partner from
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the group. The individuals interview their partners by asking
questions. Then, they reverse roles and share their responses with
the rest of the group.
3-review– The instructor gives the teams 3 minutes to review/
clarify what has been said.
Numbered Heads– Group members are assigned a number.
The group discusses as one, and then the instructor calls one
number. The person with that number answers for the group.
Team-pair-solo– Students do the problem(s) first as a team,
then in a pair, and finally, solo.
Circle the sage– The instructor polls the students looking for
special knowledge on a certain topic. Those with the knowledge
spread out around the room. (They are the sages.) The other
students (no two from the same team) circle the sage, take notes
on the information they are presenting, and question them. Then,
the group reforms and each explains what they have learned. If
there is a disagreement, it is aired as a group with the whole class,
and it is resolved there.
Structured problem solving– Groups are given a problem to
solve within a specified time. All members must agree and all must
be able to explain the solution.
Send-a-problem– Several groups generate solutions to
problems. The problem is clipped to the outside of a folder, and
all solutions from that group are written down and placed inside
the folder. The folder is passed to a different group who reads the
problem, but not the solutions. They write their solutions and put
them inside the folder. A third group selects the two best solutions
and amends them as necessary.
Drill review pairs– Groups of four split into pairs. The pairs
are given two problems. One member is the explainer and one
is the accuracy checker. After one problem is complete, they
switch roles. When both problems are complete, the group of
four reforms. If they are in agreement to the solution, they repeat
the process with more problems. If there is disagreement, the
problem is reviewed and a consensus is reached.
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Benefits of Cooperative Learning
Ted Panitz (1996) lists over 50 benefits provided by cooperative
learning. These benefits can be summarized into four major categories:
social, psychological, academic and assessment.
Cooperative learning promotes social interactions; thus students
benefit in a number of ways from the social perspective. By having the
students explain their reasoning and conclusions, cooperative learning
helps develop oral communication skills. Because of the social
interaction among students, cooperative learning can be used to model
the appropriate social behaviors necessary for employment situations.
By following the appropriate structuring for cooperative learning,
students are able to develop and practice skills that will be needed to
function in society and the workplace. These skills include: leadership,
decision-making, trust building, communication and conflictmanagement.
The cooperative environment also develops a social support system
for students. Other students, the instructor, administrators, other school
staff, and potentially parents become integral parts of the learning
process, thus supplying multiple opportunities for support to the
students (Kessler and McCleod, 1985).
Students also benefit psychologically from cooperative learning.
Johnson and Johnson (1989) claim, “cooperative learning experiences
promote more positive attitudes” toward learning and instruction than
other teaching methodologies. Because students play an active role in
the learning process in cooperative learning, student satisfaction with
the learning experience is enhanced.
Cooperative learning also helps to develop interpersonal
relationships among students. The opportunity to discuss their ideas in
smaller groups and receive constructive feedback on those ideas helps
to build student self-esteem. In a lecture format, individual students are
called upon to respond to a question in front of the entire class without
having much time to think about his/her answer.
Cooperative learning creates a safe, nurturing environment because
solutions come from the group rather than from the individual. Errors
in conclusions and thought processes are corrected within the group
before they are presented to the class.
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Students also tend to be inspired by instructors who take the time
to plan activities which promote an encouraging environment (Janke,
1980). Receiving encouragement in a cooperative setting from both
the instructor and peers helps to develop higher self-efficacy (see the
Motivation chapter). As a result of higher self-efficacy, student grades
tend to increase; thus, cooperative learning methods provide several
academic benefits for students.
Research indicates that students who were taught by cooperative
methods learned and retained significantly more information than
students being taught by other methods. Requiring students to
verbalize their ideas to the group helps them to develop more clear
concepts; thus, the thought process becomes fully embedded in the
students’ memory. Vygotsky supports this concept in his research on
egocentric speech by claiming that verbalization plays a significant role
in task solution (Bershon, 1992).
Discussions within the groups lead to more frequent summarization
because the students are constantly explaining and elaborating, which
in turn validates and strengthens thoughts. Students also benefit from
cooperative learning academically in the sense that there is more of a
potential for success when students work in groups. Individuals tend to
give up when they get stuck, whereas a group of students is more likely
to find a way to keep going (Johnson & Johnson, 1990).
Cooperative learning calls for self-management from students
because they must come prepared with completed assignments and
they must understand the material which they have compiled. As a
result, a more complete understanding of the material is developed.
There are also many benefits of cooperative learning from the aspect
of assessment. It provides instant feedback to the students and instructor
because the effectiveness of each class can be observed. As instructors
move around the room and observe each group of students interacting
and explaining their theories, they are able to detect misconceptions
early enough to correct them. Only a few minutes of observation
during each class session can provide helpful insight into students’
abilities and growth.
Cooperative teaching methods also utilize a variety of assessments.
Grades are not dependent solely on tests and individual assignments
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which only allow for right or wrong responses, leaving little or no
room for reflection and discussion of error or misconceptions. With
cooperative learning, instructors can use more authentic assessments
such as observation, peer assessment and writing reflections.
Cooperative Learning Benefits in Mrs. Solomon’s Classroom
As Mrs. Solomon learns all of the benefits gained from the use of
cooperative learning, her curiosity is piqued; however, she still finds
herself questioning whether her complex class could overcome all of
the barriers that are hindering the learning environment. There is
evidence, though, that most of the problems experienced in her class
could be solved by using cooperative learning.
Poor Attendance – In addition to the four major categories of
benefits detailed above, schools utilizing this strategy report an increase
in student attendance because students feel that they are a valuable and
necessary part of their groups (McBrien & Brandt, 1997).
Classroom Disruptions – Students are less likely to act out in a
cooperative setting. Students act out to get attention; however, the
“stage” is removed in a cooperative environment because it is very
difficult to gain the attention of the entire class when students are
divided up into smaller groups (Stahl & Van Sickle, 1992). As a result,
students are more likely to stay on task and are less likely to be
disruptive. Cooperative learning also helps reduce classroom
disruptions because students are allowed to socialize during the
learning process. Students need peer interaction, and without the
integration of interaction among students, the need for social contact
emerges in a negative context.
Violence– According to Johnson and Johnson (1990), cooperative
learning also helps to reduce violence. If enforced correctly,
cooperative activities model non-violent resolutions to problems.
Because group consensus is promoted, blame is eliminated and honor,
friendliness and quality are promoted.
Diversity among students – Research shows that cooperative
learning also builds diversity awareness among students. It encourages
students to use their differences to help each other. Because students are
placed in a situation where they are able to interact with peers that they
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otherwise may never socialize with, behaviors which might appear odd
in other settings become understandable when students are given the
opportunity to explain and defend their reasoning.
In a traditional classroom, there is very little opportunity for students
to defend their perspectives. As students observe each other’s reasoning
processes, there is more room to understand and appreciate their
differences (Johnson and Johnson, 1990). As a result, a much deeper
understanding of cultural and individual difference is developed
(Yager, 1985).
In addition, because students are placed in a supportive environment
where group-processing skills are essential, they are more likely to
accept these differences than they would in a competitive, noninteractive environment. This greater understanding of their
differences also helps students learn to resolve social problems which
might arise (Johnson and Johnson, 1990).
Students with special needs – Cooperative methods are flexible and
can easily be adapted for students with special needs. Because of the
reasons mentioned above, this type of learning environment allows
for improved social acceptance of mainstreamed students with learning
disabilities (Slavin, 1990).
ESL students – Cooperative learning is especially useful in courses
where interactions involving the use of language are important, such
as ESL courses. It is an ideal way to “facilitate the acquisition of
language and to practice the customs of debate and discussion which
occur within the classroom” (Brufee, 1993). Research conducted using
cooperative learning in classes with ESL students shows significant
development in acquiring English-language skills.
Cooperative learning helps students learn language better than the
drill and practice of traditional language training. It would appear that
peer interaction in natural settings is the ideal use of language that
is necessary for successfully acquiring second language skills (Neves,
1983). In addition, most educational psychology textbooks now
contain “extended discussions of cooperative pedagogics and their
effectiveness with regard to improved racial relations, self-esteem, and
internal locus of control” (Sherman, 1991).
Arguments among students – Marzano (1992) asserts that in a
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cooperative setting, students can analyze the effects of the groups and
“suggest activities which will promote positive interactions or deal
with conflicts or personality problems within each group.” It provides
a supportive environment within which to manage conflict resolution
(Johnson & Johnson, 1990).
Disrespect toward instructor – In the cooperative classroom,
instructors have more opportunities to explain policies and procedures.
When instructor expectations are clear, there seems to be less room
for personal interpretations, which often leads to a negative attitude
toward the instructor. The class could also, potentially, be empowered
to contribute to the development and implementation of classroom
rules and procedures. This classroom management technique, when
intertwined with cooperative activities, could help students overcome
resentments which were created as a result of the teacher-centered
classroom.
Differences in learning abilities – Performance is improved
among weaker students when they are grouped with higher achieving
students because the stronger students model successful reasoning
processes. Students who usually struggle in academics are able to learn
to prepare for tests, check and correct homework, and see alternative
solutions to problems. Vygotsky (1978) hypothesizes that the social
interaction among students extends the students’ zone of proximal
development (the difference between a student’s understanding and
their potential to understand).
When students work cooperatively in groups the more
knowledgeable students are able to help the less knowledgeable
students understand new concepts. High achieving students also
benefit because they are verbalizing their ideas and actually teaching
others. As mentioned earlier, the process of verbalizing thoughts helps
to further promote understanding of material.
Cooperative learning also accommodates learning style differences
among students because they are utilizing each of the three main
learning styles: kinesthetic, auditory and visual. Material presented
by the instructor is both auditory and visual, and students working
together use kinesthetic abilities by working with hands-on activities.
Discussing issues within the groups further enhances verbal skills, and
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class presentation of group findings helps to reinforce visual and
auditory skills (Midkiff & Thomasson, 1993).
Drawbacks of Cooperative Learning
Instructors who are unfamiliar with cooperative learning may not
initially accept this style of learning because they may feel they will
lose control of their classroom, or they may be unsure of the techniques
used or possibly even think that it is too time consuming. In this next
section, we will discuss some of the possible drawbacks to cooperative
learning.
Loss of Control – Cooperative learning is a structured approach
that requires instructor support and guidance. In order for cooperative
learning to be utilized in the classroom, instructors must receive
training to be proficient in implementing the techniques. Maximum
learning will only emerge if proper training is received by the
instructor and then transferred to the student.
Instructors may resist using cooperative learning techniques in their
classroom because they are afraid they may lose control of their
teaching routine. Cooperative learning takes time to implement;
therefore, initial lessons may take longer. Once students and the
instructor are comfortable with the process, then the amount of time
for each lesson decreases.
Instructors may have a difficult time giving up their control of
the content that is being covered (Panitz). They are accustomed to
presenting the curriculum to the students and are unable to give
students the freedom to learn on their own. Students learning only one
part of the curriculum in their group may make an instructor anxious
about what their students know.
Showing their expertise in a subject area is important for some
instructors. Giving up the opportunity to show off this expertise may
deter instructors from using cooperative learning in their classrooms.
Also, if students are expected to explore on their own, then they
may have questions that the instructor cannot answer. Both of these
possibilities may cause an instructor to lose confidence in her teaching
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abilities. Instructors can still be experts, but they will be using their
knowledge as a facilitator rather than a giver of information.
Group Work – Depending on the age level, students may resist
using cooperative learning in their classrooms. Lecture does not require
much interaction and participation from the students; therefore, they
can get as much or as little from the class as they like. Being required
to work in a group may ruffle a few feathers with the students because
now they are being asked to participate and contribute to their
learning. In addition, they are also asked to learn new concepts and
taught how to work in a group. They may not be accustomed to
working in a group, and therefore, may be unsure of the dynamics
involved in group work.
Since cooperative learning is centered on group work, students may
be concerned that other members of their group are going to bring
their grades down. This is especially true if students are grouped by
mixed ability, requiring higher ability students to guide lower ability
students.
Deciding how groups should be formed is an important part of the
cooperative learning planning process. There has been some debate as
to how groups should be formed in order for students to effectively
work together and reach their maximum potential.
Mixed ability grouping allows for all group members to be involved,
though the type of involvement differs. Advanced students can teach
struggling students, but concerns arise about advanced students doing
all the work and struggling students not being motivated to be
involved at all. There are also concerns that gifted students are held
back by the lower ability students in their group.
If students are grouped with others of the same ability level, then the
lower ability group may feel frustrated and unmotivated to try. This is
also true of those who are grouped by gender or race because it may
support stereotypes that certain subject areas are dominated by certain
groups.
There are also varying opinions about the optimal number of people
for small group formation. The consensus seems to agree that no
more than 4 people in a group produces higher achievement (Slavin,
1987). Fixed seating and large class sizes may make group arrangement
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difficult though. Still, even if the room is easily arranged into small
groups, instructors may have a difficult time accessing all of the
numerous small groups.
Most students are not accustomed to group work, especially in high
school classrooms. Students will have to be taught to work effectively
in a group setting. Resolving group conflict can be a major challenge
for instructors. Groups will need to make sure that every member
listens to and appreciates each group member’s contribution.
Identifying responsibilities within the group and encouraging each to
do their best work needs to be addressed before group work begins.
Also, students that work better alone may struggle to succeed in a
group atmosphere.
Since the classroom will be made up of several small groups, the
noise level will escalate. This can be very uncomfortable for some
instructors, especially if they are accustomed to a lecture and seatwork
classroom. This can also cause problems for those students who have
attention difficulties.
Cooperative learning is based on social interaction; thus, grouping
students together to work independently even for a short period of
time may encourage behavior that is off task. While the instructor is
circling the room to observe and interact with the groups, it is difficult
to make sure every group is productively working on their assignment.
Self-management skills will have to be introduced before students
break out into groups and be reinforced as they progress through their
work.
Time Requirements – With cooperative learning, the textbook is
used only as an instructional supplement, so it is necessary for
instructors to create additional materials for the students. Usually these
materials are made from scratch because many instructors’ manuals
offer limited suggestions for group activities. Creating these new
materials can be very time consuming. So, not only are instructors
spending a large amount of time implementing this new way of
learning, but they also have to create the materials to go along with it.
Since students have to generate an answer or information within
their group, work time may take longer than the traditional lecture.
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Because of this additional time, instructors may be unable to cover the
same amount of curriculum as before when they used teacher directed
class discussions. Many times, in a traditional classroom, the quality of
the work is compromised in order to teach the entire curriculum.
Other Drawbacks – Since students are working together on a group
assignment, it is difficult to assess students with a paper and pencil test.
Instructors will have to find another way to assess student work and
progress. Since students are used to concrete assessments, it may be
difficult for students to adjust to authentic assessments.
Vague objectives, avoidance of teaching, and lack of critical thinking
activities are other problems associated with cooperative learning.
With the focus on managing groups, it is possible for instructors to
overlook the students’ objectives and tasks. Therefore, students are not
receiving the needed guidance to effectively learn the task at hand.
Some critics say that instructors who rely on small group work are
avoiding their teaching responsibilities. Students are left on their own
to teach themselves the curriculum. In addition, since students are
working in small groups that require additional time, instructors may
be more apt to assign tasks that do not demand higher level thinking
skills. The quality is overlooked in order to increase the quantity of
assignments.

Conclusion
Mrs. Solomon decided to implement cooperative learning in her
Careers course. As mentioned earlier, there was some initial resistance
from the students. But she kept a positive attitude about the benefits of
cooperative learning and encouraged the students to give it a try.
She also started with a fun activity to help boost student morale.
She carefully grouped students together, making sure that each group
consisted of a diversity of student abilities and backgrounds. She
continued to follow the strategies mentioned in this chapter for
successful implementation. She was impressed with the results. She
found that, once the students had some experience with CL, the
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higher-achieving students did not resent being paired with lowerability students.
In fact, it helped to build their self-esteem to know that they were
able to help their peers. They also found that the students with learning
disabilities were actually very creative and could offer new perspectives
on how to solve the given problem. The students also began to realize
that students from different cultures may struggle to communicate in
the English language, but they were very dedicated students who had
a desire to do well on given assignments. Interestingly enough, Mrs.
Solomon also found that absences began to decrease.
In the reflection papers that she had students complete at the end of
the project, she discovered that students felt valued as part of the group
and that they attended her class so that they would not disappoint
their peers. After training the students on conflict resolution, cultural
diversity, and respect for others, Mrs. Solomon noticed that students
appeared to get along better while doing the cooperative exercises. But
most importantly, student grades actually improved over time.
Students of all ability levels took pride in their accomplishments and
felt a sense of involvement by being allowed to have input into the
activities and classroom expectations. They also seemed to have a more
complete understanding of the material and were able to score higher
on all types of tests, including application questions. Overall, she saw a
dramatic difference in her classroom atmosphere.
Both Mrs. Solomon and her students were more motivated and
enthusiastic about each new chapter. Mrs. Solomon realized that there
were still situations which would arise periodically within her
classroom, and that cooperative learning would be a teaching strategy
that she would have to improve on over time. But after learning more
about cooperative learning, she believed that she had a whole new
perspective on classroom strategies.
Additional Reading
McMaser, K and Fuchs, D. (2005). A Focus on Cooperative Learning
for Students with Disabilities. Current Practice Alters.
TeachingLD.org
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Ch. 8 Bloom’s Taxonomy
Mary Forehand (The University of Georgia)

Bloom’s Taxonomy is a classification system used to define and
distinguish different levels of human cognition—i.e., thinking,
learning, and understanding.
Educators have typically used Bloom’s taxonomy to inform or guide
the development of assessments (tests and other evaluations of student
learning), curriculum (units, lessons, projects, and other learning
activities), and instructional methods such as questioning strategies.
(Bloom’s Taxonomy, 2014)

Caption:
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Source: http://redie.uabc.mx/contenido/vol6no2/art-104-spa/
bloom.png
Biography
Benjamin Samuel Bloom, one of the greatest minds to influence the
field of education, was born on February 21, 1913 in Lansford,
Pennsylvania. As a young man, he was already an avid reader and
curious researcher. Bloom received both a bachelor’s and master’s
degree from Pennsylvania State University in 1935. He went on to
earn a doctorate’s degree from the University of Chicago in 1942,
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where he acted as first a staff member of the Board of Examinations
(1940-43), then a University Examiner (1943-59), as well as an
instructor in the Department of Education, beginning in 1944. In
1970, Bloom was honored with becoming a Charles H. Swift
Distinguished Professor at the University of Chicago.
Bloom’s most recognized and highly regarded initial work spawned
from his collaboration with his mentor and fellow examiner Ralph
W. Tyler and came to be known as Bloom’s Taxonomy. These ideas
are highlighted in his third publication, Taxonomy of Educational
Objectives: Handbook I, The Cognitive Domain. He later wrote a
second handbook for the taxonomy in 1964, which focuses on the
affective domain. Bloom’s research in early childhood education,
published in his 1964 Stability and Change in Human Characteristics
sparked widespread interest in children and learning and eventually
and directly led to the formation of the Head Start program in America.
In all, Bloom wrote or collaborated on eighteen publications from
1948-1993.
Aside from his scholarly contributions to the field of education,
Benjamin Bloom was an international activist and educational
consultant. In 1957, he traveled to India to conduct workshops on
evaluation, which led to great changes in the Indian educational
system. He helped create the International Association for the
Evaluation of Educational Achievement, the IEA, and organized the
International Seminar for Advanced Training in Curriculum
Development. He developed the Measurement, Evaluation, and
Statistical Analysis (MESA) program at eh University of Chicago. He
was chairman of both the research and development committees of
the College Entrance Examination Board and the president of the
American Educational Research Association.
Introduction
One of the basic questions facing educators has always been “Where
do we begin in seeking to improve human thinking?” (Houghton,
2004). Fortunately, we do not have to begin from scratch in searching
for answers to this complicated question. The Communities Resolving
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Our Problems (CROP) recommends, “One place to begin is in
defining the nature of thinking.
Before we can make it better, we need to know more of what it
is” (Houghton, 2004). Benjamin S. Bloom extensively contemplated
the nature of thinking, eventually authoring or co-authoring 18 books.
According to a biography of Bloom, written by former student Elliot
W Eisner, “It was clear that he was in love with the process of finding
out, and finding out is what I think he did best. One of Bloom’s great
talents was having a nose for what is significant” (2002).
Although it received little attention when first published, Bloom’s
Taxonomy has since been translated into 22 languages and is one of
the most widely applied and most often cited references in education.
(Anderson & Sosniak, 1994, preface), (Houghton, 2004), (Krathwohl,
2002), (oz-TeacherNet, 2001). As of this writing, three other chapters
in this e-book make reference to Bloom’s Taxonomy, yet another
testament to its relevance.
History
In 1780, Abigail Adams stated, “Learning is not attained by chance;
it must be sought for with ardor and attended to with diligence”
(quotationspage.com, 2005).
• Learning, teaching, identifying educational goals, and
thinking are all complicated concepts interwoven in an
intricate web.
Bloom was arduous, diligent, and patient while seeking to demystify
these concepts and untangle this web. He made “the improvement of
student learning” (Bloom 1971, Preface) the central focus of his life’s
work.
Discussions during the 1948 Convention of the American
Psychological Association led Bloom to spearhead a group of educators
who eventually undertook the ambitious task of classifying educational
goals and objectives. Their intent was to develop a method of
classification for thinking behaviors that were believed to be important
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in the processes of learning. Eventually, this framework became a
taxonomy of three domains:

• The cognitive – knowledge based domain, consisting of six levels
• The affective – attitudinal based domain, consisting of five levels, and
• The psychomotor – skills based domain, consisting of six levels.

In 1956, eight years after the group first began, work on the cognitive
domain was completed and a handbook commonly referred to as
“Bloom’s Taxonomy” was published. This chapter focuses its attention
on the cognitive domain.
While Bloom pushed for the use of the term “taxonomy,” others in
the group resisted because of the unfamiliarity of the term within
educational circles.
Eventually, Bloom prevailed, forever linking his name and the term.
The small volume intended for university examiners “has been
transformed into a basic reference for all educators worldwide.
Unexpectedly, it has been used by curriculum planners, administrators,
researchers, and classroom teachers at all levels of education” (Anderson
& Sosniak, 1994, p. 1). While it should be noted that other educational
taxonomies and hierarchical systems have been developed, it is Bloom’s
Taxonomy which remains, even after nearly fifty years, the de facto
standard.
What is Bloom’s Taxonomy?
Understanding that “taxonomy” and “classification” are
synonymous helps dispel uneasiness with the term. Bloom’s
Taxonomy is a multi-tiered model of classifying thinking according
to six cognitive levels of complexity. Throughout the years, the levels
have often been depicted as a stairway, leading many teachers to
encourage their students to “climb to a higher (level of) thought”.
The lowest three levels are: knowledge, comprehension, and
application. The highest three levels are: analysis, synthesis, and
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evaluation. “The taxonomy is hierarchical; [in that] each level is
subsumed by the higher levels. In other words, a student functioning at
the ‘application’ level has also mastered the material at the ‘knowledge’
and ‘comprehension’ levels.” (UW Teaching Academy, 2003). One can
easily see how this arrangement led to natural divisions of lower and
higher level thinking.
Clearly, Bloom’s Taxonomy has stood the test of time. Due to its
long history and popularity, it has been condensed, expanded, and
reinterpreted in a variety of ways. Research findings have led to the
discovery of a veritable smörgåsbord of interpretations and applications
falling on a continuum ranging from tight overviews to expanded
explanations. Nonetheless, one recent revision (designed by one of
the co-editors of the original taxonomy along with a former Bloom
student) merits particular attention.
Revised Bloom’s Taxonomy (RBT)
During the 1990’s, a former student of Bloom’s, Lorin Anderson, led
a new assembly which met for the purpose of updating the taxonomy,
hoping to add relevance for 21st century students and teachers. This
time “representatives of three groups [were present]: cognitive
psychologists, curriculum theorists and instructional researchers, and
testing and assessment specialists” (Anderson, & Krathwohl, 2001, p.
xxviii).
Like the original group, they were also arduous and diligent in
their pursuit of learning, spending six years to finalize their work.
Published in 2001, the revision includes several seemingly minor yet
actually quite significant changes. Several excellent sources are available
which detail the revisions and reasons for the changes. A more concise
summary appears here. The changes occur in three broad categories:
terminology, structure, and emphasis.
Terminology changes
Changes in terminology between the two versions are perhaps the
most obvious differences and can also cause the most confusion.
Basically, Bloom’s six major categories were changed from noun to

152 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
verb forms. Additionally, the lowest level of the original, knowledge
was renamed and became remembering. Finally, comprehension and
synthesis were retitled to understanding and creating. In an effort to
minimize the confusion, comparison images appear below.

Bloom’s table http://www.odu.edu/educ/roverbau/Bloom/blooms_taxonomy.htm

Exhibit 4: Terminology changes “The graphic is a representation
of the NEW verbiage associated with the long familiar Bloom’s
Taxonomy. Note the change from Nouns to Verbs [e.g.,
Application to Applying] to describe the different levels of the
taxonomy. Note that the top two levels are essentially exchanged
from the Old to the New version.” (Schultz, 2005) (Evaluation
moved from the top to Evaluating in the second from the top,
Synthesis moved from second on top to the top as Creating.)
Source:
http://www.odu.edu/educ/roverbau/Bloom/
blooms_taxonomy.htm
The new terms are defined as:
• Remembering: Retrieving, recognizing, and recalling
relevant knowledge from long-term memory.
• Understanding: Constructing meaning from oral, written,
and graphic messages through interpreting, exemplifying,
classifying, summarizing, inferring, comparing, and
explaining.
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• Applying: Carrying out or using a procedure through
executing, or implementing.
• Analyzing: Breaking material into constituent parts,
determining how the parts relate to one another and to an
overall structure or purpose through differentiating,
organizing, and attributing.
• Evaluating: Making judgments based on criteria and
standards through checking and critiquing.
• Creating: Putting elements together to form a coherent or
functional whole; reorganizing elements into a new pattern
or structure through generating, planning, or producing.
(Anderson & Krathwohl, 2001, pp. 67-68)

Structural changes
Structural changes seem dramatic at first, yet are quite logical when
closely examined. Bloom’s original cognitive taxonomy was a onedimensional form. With the addition of products, the Revised Bloom’s
Taxonomy takes the form of a two-dimensional table.
One of the dimensions, identifies The Knowledge Dimension (or
the kind of knowledge to be learned) while the second identifies The
Cognitive Process Dimension (or the process used to learn).
Each of the four Knowledge Dimension levels is subdivided into
either three or four categories (e.g. Factual is divided into Factual,
Knowledge of Terminology, and Knowledge of Specific Details and
Elements). The Cognitive Process Dimension levels are also subdivided
with the number of sectors in each level ranging from a low of three to
a high of eight categories. For example, Remember is subdivided into
the three categories of Remember, Recognizing, and Recalling while
the Understanding level is divided into eight separate categories.
The resulting grid, containing 19 subcategories is most helpful to
teachers in both writing objectives and aligning standards with
curricular. The “Why” and “How” sections of this chapter further
discuss use of the Taxonomy Table as well as provide specific examples
of applications.
Table 1. Bloom’s Taxonomy
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Copyright (c) 2005 Extended Campus — Oregon State University
Go to this following website and click on the verbs and see examples
of learning objectives
http://oregonstate.edu/instruct/coursedev/models/id/
taxonomy/#table
Changes in emphasis
Emphasis is the third and final category of changes. As noted earlier,
Bloom himself recognized that the taxonomy was being
“unexpectedly” used by countless groups never considered an audience
for the original publication. The revised version of the taxonomy is
intended for a much broader audience. Emphasis is placed upon its
use as a “more authentic tool for curriculum planning, instructional
delivery and assessment” (oz-TeacherNet, 2001).
Why use Bloom’s Taxonomy?
As history has shown, this well known, widely applied scheme filled
a void and provided educators with one of the first systematic
classifications of the processes of thinking and learning. The
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cumulative hierarchical framework consisting of six categories, each
requiring achievement of the prior skill or ability before the next, more
complex, one, remains easy to understand. Out of necessity, teachers
must measure their students’ ability. Accurately doing so requires a
classification of levels of intellectual behavior important in learning.
Bloom’s Taxonomy provided the measurement tool for thinking.
With the dramatic changes in society over the last five decades, the
Revised Bloom’s Taxonomy provides an even more powerful tool to fit
today’s teachers’ needs. The structure of the Revised Taxonomy Table
matrix “provides a clear, concise visual representation” (Krathwohl,
2002) of the alignment between standards and educational goals,
objectives, products, and activities.
• Today’s teachers must make tough decisions about how to
spend their classroom time. Clear alignment of educational
objectives with local, state, and national standards is a
necessity.
Like pieces of a huge puzzle, everything must fit properly. The Revised
Bloom’s Taxonomy Table clarifies the fit of each lesson plan’s purpose,
“essential question,” goal or objective. The twenty-four-cell grid from
Oregon State University that is shown above along with the printable
taxonomy table examples can easily be used in conjunction with a
chart. When used in this manner the “Essential Question” or the lesson
objective becomes clearly defined.
How can Bloom’s Taxonomy be used?
A search of the World Wide Web will yield clear evidence that
Bloom’s Taxonomy has been applied to a variety of situations. Current
results include a broad spectrum of applications represented by articles
and websites describing everything from corrosion training to medical
preparation. In almost all circumstances when an instructor desires
to move a group of students through a learning process utilizing
an organized framework, Bloom’s Taxonomy can prove helpful. Yet
the educational setting (K-graduate) remains the most often used
application. A brief explanation of one example is described below.
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The educational journal Theory into Practice published an entire
issue on the Revised Bloom’s Taxonomy.
Included is an article entitled, “Using the Revised Taxonomy to Plan
and Deliver Team-Taught, Integrated, Thematic Units” (Ferguson,
2002).
The writer describes the use of the revised Bloom’s Taxonomy to
plan and deliver an integrated English and history course entitled
“Western Culture.” The taxonomy provided the team-teachers with a
common language with which to translate and discuss state standards
from two different subject areas. Moreover, it helped them to
understand how their subjects overlapped and how they could develop
conceptual and procedural knowledge concurrently. Furthermore, the
taxonomy table in the revised taxonomy provided the history and
English teachers with a new outlook on assessment and enabled them
to create assignments and projects that required students to operate at
more complex levels of thinking (Abstract, Ferguson, 2002).
Bloom’s group initially met hoping to reduce the duplication of
effort by faculty at various universities. In the beginning, the scope
of their purpose was limited to facilitating the exchange of test items
measuring the same educational objectives. Intending the Taxonomy
“as a method of classifying educational objectives, educational
experiences, learning processes, and evaluation questions and
problems” (Paul, 1985 p. 39), numerous examples of test items (mostly
multiple choice) were included. This led to a natural linkage of specific
verbs and products with each level of the taxonomy. Thus, when
designing effective lesson plans, teachers often look to Bloom’s
Taxonomy for guidance.
Likewise the Revised Taxonomy includes specific verb and product
linkage with each of the levels of the Cognitive Process Dimension.
However, due to its 19 subcategories and two-dimensional
organization, there is more clarity and less confusion about the fit of a
specific verb or product to a given level. Thus the Revised Taxonomy
offers teachers an even more powerful tool to help design their lesson
plans.
As touched upon earlier, through the years, Bloom’s Taxonomy
has given rise to educational concepts, including terms such as high
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and low level thinking. It has also been closely linked with multiple
intelligences (Noble, 2004) problem solving skills, creative and critical
thinking, and more recently, technology integration.
Using the Revised Taxonomy in an adaptation from the Omaha Public
Schools Teacher’s Corner, a lesson objective based upon the story of
Goldilocks and the Three Bears is presented for each of the six levels of
the Cognitive Process as shown on the Revised Taxonomy Table.
• Remember: Describe where Goldilocks lived.
• Understand: Summarize what the Goldilocks story was
about.
• Apply: Construct a theory as to why Goldilocks went into
the house.
• Analyze: Differentiate between how Goldilocks reacted and
how you would react in each story event.
• Evaluate: Assess whether or not you think this really
happened to Goldilocks.
• Create: Compose a song, skit, poem, or rap to convey the
Goldilocks story in a new form.
Although this is a very simple example of the application of
Bloom’s taxonomy the author is hopeful that it will
demonstrate both the ease and the usefulness of the Revised
Taxonomy Table.
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Conclusion
Countless people know, love and are comfortable with the original
Bloom’s Taxonomy and are understandably hesitant to change. After
all, change is difficult for most people. The original Bloom’s
Taxonomy was and is a superb tool for educators. Yet, even “the
original group always considered the [Taxonomy] framework a work
in progress, neither finished nor final” (Anderson & Krathwohl 2001
p. xxvii). The new century has brought us the Revised Bloom’s
Taxonomy which really is new and improved.
Media
Watch this video from ITC Publications: “Bloom’s Taxonomy of the
Cognitive Domain Explained”
[ITCPublications]. (2013, Dec. 3). Bloom’s Taxonomy of Cognitive
Domain Explained. [Video File]. Retrieved from https://youtu.be/
g1lc-GWtGII
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=255
Extended Campus- Oregon State University has an interactive Bloom’s
Taxonomy chart of the six Cognitive Process dimensions
(Remember, Understand, Apply, Analyze, Evaluate, and Create) with
the four Knowledge Dimensions (defined as Factual, Conceptual,
Procedural, and Meta-Cognitive) forming a grid with twenty-four
separate cells as represented.
Each of the cells contains a hyperlinked verb that launches a popup window containing definitions and examples. Check it out and
use these types of verbs in your lesson objectives. Use this table in
conjunction with Printable Taxonomy Table Examples to clearly
define the “Essential Question” or lesson objectives.
Online resources on Bloom’s Taxonomy
Keep these resources on hand as a guide when you are writing lesson
plans, developing learning objectives, student tasks, questions, and
assessments.
Sample Question Stems Based on Revised Bloom’s Taxonomy
Bloom’s Revised Taxonomy: Mathematics
Kathy Schrock has organized apps across the six levels of Bloom’s
Taxonomy-“Bloomin Apps”
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Introduction
The interaction between teacher and
learners is the most important feature
of the classroom. Whether helping
learners to acquire basic skills or a
better
understanding
to
solve
problems, or to engage in higher-order
thinking such as evaluation, questions
are crucial. Of course, questions may
be asked by students as well as teachers:
they are essential tools for both
teaching and learning.
For teachers, questioning is a key skill that anyone can learn to use
well. Similarly, ways of helping students develop their own ability to
raise and formulate questions can also be learned. Raising questions and
knowing the right question to ask is an important learning skill that
students need to be taught.
Research into questioning has given some clear pointers as to what
works. These can provide the basis of improving classroom practice.
A very common problem identified by the research is that students
are frequently not provided with enough ‘wait time’ to consider an
answer; another is that teachers tend to ask too many of the same
type of questions. (Adapted from Types Of Question, section Intro).
(ORBIT)

Questioning Techniques
In 1940, Stephen Corey analyzed verbatim transcripts of classroom talk
for one week across six different classes. His intent was to interrogate
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what the talk revealed about the learners’ increase in understanding. He
wrote, however, that “the study was not successful for the simple reason
that during the five class days involved the pupils did not talk enough
to give any evidence of mental development; the teachers talked twothirds of the time” (p. 746). The research focus thus shifted to patterns
of questioning.
Findings included:
• For every student query, teachers asked approximately 11
questions
• Students averaged less than one question each, while
teachers averaged more than 200 questions each
• Teachers often answered their own questions
• Fewer teacher questions requires deep thinking by the
learner
Much has changed since 1940 – except, it seems, these patterns.
Classroom discourse continues to be dominated by the ‘recitation
script’: teachers asking known-answer questions (Howe & Abedin,
2013) that limit opportunities for learners to experience cognitive
challenge, thereby inhibiting effective learning (Alexander, 2008).
Effective questioning techniques are critical to learner engagement
and are a key strategy for supporting students to engage thoughtfully
and critically with more complex concepts and ideas
(UQx:LEARNx Deep Learning Through Transformative
Pedagogy)

Why Question?
The purposes of questioning
Teachers ask questions for a number of reasons, the most common
of which are
• to interest, engage and challenge students
• to check on prior knowledge and understanding
• to stimulate recall, mobilizing existing knowledge and
experience in order to create new understanding and
meaning
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• to focus students’ thinking on key concepts and issues
• to help students to extend their thinking from the concrete
and factual to the analytical and evaluative
• to lead students through a planned sequence which
progressively establishes key understandings
• to promote reasoning, problem solving, evaluation and the
formulation of hypotheses
• to promote students’ thinking about the way they have
learned
The kind of question asked will depend on the reason for asking it.
Questions are often referred to as ‘open’ or ‘closed’.
Closed questions, which have one clear answer, are useful to check
understanding during explanations and in recap sessions. If you want
to check recall, then you are likely to ask a fairly closed question, for
example ‘What is the grid reference for Great Malvern?’ or ‘What do
we call this type of text?’
On the other hand, if you want to help students develop higherorder thinking skills, you will need to ask more open questions
that allow students to give a variety of acceptable responses. During
class discussions and debriefings, it is useful to ask open questions, for
example ‘Which of these four sources were most useful in helping with
this inquiry?’, ‘Given all the conflicting arguments, where would you
build the new superstore?’, ‘What do you think might affect the size of
the current in this circuit?’
Questioning is sometimes used to bring a student’s attention back to
the task in hand, for example ‘What do you think about that, Peter?’ or
‘Do you agree?’ (Adapted from Types Of Question, section Why).
2.1 A Common Classroom Sequence
A striking insight provided by classroom research is that much talk
between teachers and their students has the following pattern: a
teacher’s question, a student’s response, and then an evaluative
comment by the teacher. This is described as an Initiation-ResponseFeedback exchange, or IRF. Here’s an example
I – Teacher – What’s the capital city of Argentina?
R – Pupil – Buenos Aires
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F – Teacher – Yes, well done
This pattern was first pointed out in the 1970s by the British
researchers Sinclair and Coulthard. Their original research was
reported in: Sinclair, J. and Coulthard, M. (1975) Towards an Analysis
of Discourse: the English used by Teachers and Pupils. London: Oxford
University Press.
Sinclair and Coulthard’s research has been the basis for extended
debates about whether or not teachers should ask so many questions
to which they already know the answer; and further debate about the
range of uses and purposes of IRF in working classrooms. Despite all
this, it seems that many teachers (even those who have qualified in
recent decades) have not heard of it. Is this because their training did
not include any examination of the structures of classroom talk – or
because even if it did, the practical value of such an examination was
not made clear?
A teacher’s professional development (and, indeed, the development
of members of any profession) should involve the gaining of critical
insights into professional practice – to learn to see behind the ordinary,
the taken for granted, and to question the effectiveness of what is
normally done. Recognizing the inherent structure of teacher-student
talk is a valuable step in that direction. Student teachers need to see how
they almost inevitably converge on other teachers’ style and generate
the conventional patterns of classroom talk.
By noting this, they can begin to consider what effects this has on
student participation in class. There is nothing wrong with the use of
IRFs by teachers, but question-and-answer routines can be used both
productively and unproductively. (Adapted from The Importance of
Speaking and Listening, section IRF). (ORBIT
Professor Robyn Gillies, from The University of Queensland, explores
some questioning techniques and strategies that can support deep
learning.
Example questions that promote dialogical discourse include things
like:
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• On one hand you’re telling me this, but on the other hand
you’re saying something quite different.
• I wonder how these two positions could be reconciled?
• Can you explain that another way?
• Tell us again what you meant by …?
• Have you considered looking at it this way What might this
or that type of person think about that?
These kinds of questions are designed to challenge students’ thinking
and encourage them to think about things in different ways. By
creating a state of cognitive dissonance in students, they have to
reconsider their thinking.
Questions that scaffold students thinking might include things like:
• Have you considered using different descriptors in your
search for the information you need?
• Have you thought about using some of this information to
help you develop your ideas?
• Why don’t you try brainstorming some of the problems and
how could you solve them?
Both types of questions are used interchangeably to help students
clarify their thoughts and think more deeply about issues.
(UQx:LEARNx Deep Learning Through Transformative
Pedagogy)
In this next video Professor John Hattie, from the University of
Melbourne, elaborates on our understanding of why questions are an
essential component of developing self-regulated learners.
Click here to watch video (4:43 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=260
(UQx:LEARNx Deep Learning Through Transformative Pedagogy)

Summary of research
Effective questioning
Research evidence suggests that effective teachers use a greater
number of open questions than less effective teachers. The mix of open
and closed questions will, of course, depend on what is being taught
and the objectives of the lesson. However, teachers who ask no open
questions in a lesson may be providing insufficient cognitive challenges
for students.
Questioning is one of the most extensively researched areas of
teaching and learning. This is because of its central importance in
the teaching and learning process. The research falls into three broad
categories
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• What is effective questioning?
• How do questions engage students and promote responses?
• How do questions develop students’ cognitive abilities?

What is effective questioning?
Questioning is effective when it allows students to engage with the
learning process by actively composing responses. Research (Borich
1996; Muijs and Reynolds 2001; Morgan and Saxton 1994; Wragg and
Brown 2001) suggests that lessons where questioning is effective are
likely to have the following characteristics
• Questions are planned and closely linked to the objectives of
the lesson.
• The learning of basic skills is enhanced by frequent questions
following the exposition of new content that has been
broken down into small steps. Each step should be followed
by guided practice that provides opportunities for students to
consolidate what they have learned and that allows teachers
to check understanding.
• Closed questions are used to check factual understanding
and recall.
• Open questions predominate.
• Sequences of questions are planned so that the cognitive
level increases as the questions go on. This ensures that
students are led to answer questions which demand
increasingly higher-order thinking skills, but are supported
on the way by questions which require less sophisticated
thinking skills.
• Students have opportunities to ask their own questions and
seek their own answers. They are encouraged to provide
feedback to each other.
• The classroom climate is one where students feel secure
enough to take risks, be tentative and make mistakes.
The research emphasizes the importance of using open, higherlevel questions to develop students’ higher-order thinking skills.
Clearly there needs to be a balance between open and closed questions,
depending on the topic and objectives for the lesson. A closed question,
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such as ‘What is the next number in the sequence?’, can be extended by
a follow-up question, such as ‘How did you work that out?’
Overall, the research shows that effective teachers use a greater
number of higher- order questions and open questions than less
effective teachers.
However, the research also demonstrates that most of the questions
asked by both effective and less effective teachers are lower order
and closed. It is estimated that 70–80 percent of all learning-focused
questions require a simple factual response, whereas only 20–30 percent
lead students to explain, clarify, expand, generalize or infer. In other
words, only a minority of questions demand that students use higherorder thinking skills.
How do questions engage students and promote responses?
It doesn’t matter how good and well-structured your questions are if
your students do not respond. This can be a problem with shy students
or older students who are not used to highly interactive teaching. It
can also be a problem with students who are not very interested in
school or engaged with learning. The research identifies a number
of strategies which are helpful in encouraging student response. (See
Borich 1996; Muijs and Reynolds 2001; Morgan and Saxton 1994;
Wragg and Brown 2001; Rowe 1986; Black and Harrison 2001; Black
et al. 2002.)
Pupil response is enhanced where
• there is a classroom climate in which students feel safe and
know they will not be criticized or ridiculed if they give a
wrong answer
• prompts are provided to give students confidence to try an
answer
• there is a ‘no-hands’ approach to answering, where you
choose the respondent rather than have them volunteer
• ‘wait time’ is provided before an answer is required. The
research suggests that 3 seconds is about right for most
questions, with the proviso that more complex questions
may need a longer wait time. Research shows that the
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average wait time in classrooms is about 1 second (Rowe
1986; Borich 1996)

How do questions develop students’ cognitive abilities?
Lower-level questions usually demand factual, descriptive answers
that are relatively easy to give. Higher-level questions require more
sophisticated thinking from students; they are more complex and more
difficult to answer. Higher-level questions are central to students’
cognitive development, and research evidence suggests that students’
levels of achievement can be increased by regular access to higherorder thinking. (See Borich 1996; Muijs and Reynolds 2001; Morgan
and Saxton 1994; Wragg and Brown 2001; Black and Harrison 2001.)
When you are planning higher-level questions, you will find it
useful to use Bloom’s taxonomy of educational objectives (Bloom and
Krathwohl 1956) to help structure questions which will require higherlevel thinking. Bloom’s taxonomy is a classification of levels of
intellectual behavior important in learning. The taxonomy classifies
cognitive learning into six levels of complexity and abstraction.

On this scale, recalling relevant knowledge is the lowest-order
thinking skill and creating is the highest.
Bloom researched thousands of questions routinely asked by teachers
and categorized them. His research, and that of others, suggests that
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most learning- focused questions asked in classrooms fall into the first
two categories, with few questions falling into the other categories
which relate to higher-order thinking skills.

Common Pitfalls of Questioning and possible solutions
Although questions are the most common form of interaction between
teachers and students, it is fair to say that questions are not always
well judged or productive for learning. This section identifies some
common pitfalls of questioning and suggests some ways to avoid them.
Not being clear about why you are asking the question: You
will need to reflect on the kind of lesson you are planning. Is it one
where you are mainly focusing on facts, rules and sequences of actions?
If that is the case, you will be more likely to ask closed questions which
relate to knowledge. Or is it a lesson where you are focusing mainly
on comprehension, concepts and abstractions? In that case you will be
more likely to use open questions which relate to analysis, synthesis and
evaluation.
Asking too many closed questions that need only a short
answer: It helps if you plan open questions in advance. Another
strategy is to establish an optimum length of response by saying
something like ‘I don’t want an answer of less than 15 words.’
Asking too many questions at once: Asking about a complex issue
can often lead to complex questions. Since these questions are oral
rather than written, students may find it difficult to understand what
is required and they become confused. When you are dealing with
a complex subject, you need to tease out the issues for yourself first
and focus each question on one idea only. It also helps to use direct,
concrete language and as few words as possible.
Asking difficult questions without building up to them: This
happens when there isn’t a planned sequence of questions of increasing
difficulty. Sequencing questions is necessary to help students to move
to the higher levels of thinking.
Asking superficial questions: It is possible to ask lots of questions
but not get to the center of the issue. You can avoid this problem by
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planning probing questions in advance. They can often be built in as
follow-up questions to extend an answer.
Asking a question then answering it yourself: What’s the point?
This pitfall is often linked to another problem: not giving students
time to think before they answer. Build in ‘wait time’ to give students
a chance to respond. You could say ‘Think about your answer for 3
seconds, then I will ask.’ You could also provide prompts to help.
Asking bogus ‘guess what’s in my head’ questions: Sometimes
teachers ask an open question but expect a closed response. If you have
a very clear idea of the response you want, it is probably better to
tell students by explaining it to them rather than trying to get there
through this kind of questioning. Remember, if you ask open questions
you must expect to get a range of answers. Acknowledge all responses.
This can easily be done by saying ‘thank you’.
Focusing on a small number of students and not involving
the whole class: One way of avoiding this is to get the whole class
to write their answers to closed questions and then show them to
you together. Some teachers use small whiteboards for this. Another
possibility, which may be more effective for more open questions, is
to use the ‘no-hands’ strategy, where you pick the respondent rather
than having them volunteer. One advantage of this is that you can ask
students questions of appropriate levels of difficulty. This is a good way
of differentiating to ensure inclusion.
Dealing
ineffectively
with
wrong
answers
or
misconceptions: Teachers sometimes worry that they risk damaging
students’ self-esteem by correcting them. There are ways of handling
this positively, such as providing prompts and scaffolds to help students
correct their mistakes. It is important that you correct errors sensitively
or, better still, get other students to correct them.
Not treating students’ answers seriously: Sometimes teachers
simply ignore answers that are a bit off-beam. They can also fail to
see the implications of these answers and miss opportunities to build
on them. You could ask students why they have given that answer or
if there is anything they would like to add. You could also ask other
students to extend the answer. It is important not to cut students off
and move on too quickly if they have given a wrong answer.
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Practical tips
• Be clear about why you are asking the questions. Make sure
they will do what you want them to do.
• Plan sequences of questions that make increasingly
challenging cognitive demands on students.
• Give students time to answer and provide prompts to help
them if necessary. Ask conscripts rather than volunteers to
answer questions
Reflection
• Look again at the list of pitfalls and think about your own
teaching. Which of these traps have you fallen into during
recent lessons?
• How might you have avoided them?

Additional Resources
100 questions that promote Mathematical Discourse- Download
Printable Version for quick reference
References
ORBIT: The Open Resource Bank for Interactive Teaching,
University of Cambridge, Faculty of Education. Retrieved
from http://oer.educ.cam.ac.uk/wiki/Questioning_Research_Summary
and
http://oer.educ.cam.ac.uk/wiki/Teaching_Approaches/
Questioning (CC BY NC SA)
LEARNx Deep Learning through Transformative Pedagogy (2017).
University of Queensland, Australia (CC BY NC SA)

Ch. 10 Feedback
UQx LEARNx team of contributors

Professor Merrilyn Goos from The University of Queensland defines
what we mean by ‘feedback for deep learning’.
Feedback is something that tells you if you’re on the right track or
not. In a nutshell, feedback is information provided on the performance
or understanding of a task which can then be used to improve this
performance or understanding. Feedback helps to close the gap
between actual performance and intended performance. There are a
multitude of different types of feedback and we encounter many of
these in our everyday lives.
Feedback can come from a diverse variety of sources as well.
Feedback doesn’t need to be formal. In fact, some feedback is very
informal and we hardly recognize it for what it is. Feedback has a
powerful influence on learning and in particular on deep engagement
with content. If we would like our students to have a full
understanding of a task and gain skills they can use in the future and
transfer to other tasks, then effective feedback on learning is crucial.
For a fuller understanding of the nature of feedback and closing the
gap between actual performance and intended performance, we need
to explore the different purposes, types, and levels of feedback and ask
three important questions:
1) Where am I going?
2) How am I going? and
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3) Where to next?
(Hattie & Timperley, 2007).
In exploring the Hattie and Timperley (2007) feedback model and
the three feedback questions, van den Bergh, Ros and Beijaard (2012,
p. 345) state:
The first question is about the learning goals: ‘Where am I going?’
The second question that has to be answered is: ‘How am I going?’
Learners need to know how the current performance relates to the
learning goals.
Finally, learners will ask: ‘Where to next?’ What activities need to be
undertaken to make better progress?

Conditions of effective feedback
Dr Cameron Brooks from the School of Education at The University
of Queensland explores what conditions are important for effective
feedback and how powerful effective feedback can be for deep
learning.
CAMERON BROOKS: Effective feedback is essential for deep
learning. Though, what is often overlooked is the potential for
feedback to have variable effects on learning.
The use of feedback is regarded as one of the most powerful
strategies to improve student achievement and you may or may not
be aware of just how much attention it receives in education policy
and practice. As we explore effective feedback, I want you to reflect on
ways feedback has influenced you in your own learning journey.
Feedback is typically viewed as information given to the student which is
designed to cause modifications of actions and result in learning.
Recently, this cause-and-effect notion of feedback has been challenged
as the provision of feedback is no guarantee of learning. Research
suggests that much of feedback that is given is in fact rarely used by
students. For this reason, we need to focus upon how feedback is being
received rather than just how feedback is given. The effects of feedback
on learning have been studied by educational and psychological
researchers since the early 20th century.
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Feedback is typically related with greater academic achievement,
improvements in student work, and enhanced student motivation.
Further investigation of feedback research, however, reveals that
feedback produces highly variable effects upon learning. Numerous
variables are identified in feedback literature that affect how feedback
is received and used by students. These including the purpose, focus and
timing of feedback.
Feedback can serve many different purposes such as to provide: a
grade, a justification of a grade, a qualitative description of the work,
praise, encouragement, identification of errors, suggestions of how to
fix errors and guidance on how to improve the work standard.
• Feedback can be directive and tell students where they went
wrong or facilitative and provide guidance on how to
improve.
• Feedback that includes elaborations about how to improve is
more likely to lead to improvements in learning efficiency
and student achievement.
• Improvement based feedback that includes guidance is more
effective than statements about whether work is right or
wrong as it takes into consideration how feedback is
received by learners.
Literature on student perceptions of feedback includes findings that
students become frustrated with feedback that is too general or tells
them where they went wrong but does not provide guidance on
how to improve. Effective feedback tells students how they are doing
in relation to goals and criteria and then provides guidance and
opportunities for improvement.
Unfortunately, much of feedback that is given in classrooms is
directed to the self, rather than to these specific learning elements of
tasks. Research directed to the self, most commonly given as praise, has
been found to have negative impacts upon learning as it can contribute
towards learners developing a mindset that sees achievement as a fixed
attribute rather than something to be worked on and improved.
Early, behavioristic feedback models used feedback as a means of
reinforcement of behavior with the belief that feedback needs to be
immediate to help condition a response. As cognitivist theories
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emerged, researchers began to investigate the effects of immediate
versus delayed feedback upon learning.
Immediate feedback vs. delayed feedback
Immediate feedback is more likely to be effective for the acquisition of
verbal, procedural and some motor skills. While immediate feedback
is helpful during initial task acquisition, it can negate deeper learning
during tasks that encourage fluency and development of skills and
understanding.
In fact, delayed feedback can be more effective for difficult tasks due
to the benefits associated with learners’ processing and thinking about
methods to satisfy task requirements. Therefore, delayed feedback may
be beneficial for deeper learning where learning concepts can be
transferred from one context to another. This is of course dependent
upon the type of task and the developmental capability of the learner.
Four common, key conditions for effective feedback are evident
from research:
1. Clarifying expectations and standards for the learner.
2. Scheduling ongoing, targeted feedback within the
learning period.
3. Fostering practices to develop self-assessment, and
4. Providing feed forward opportunities to close the
feedback loop.

Let’s have a look at each of these conditions in more detail.
1. Clarifying expectations and standards for the learner.
Clarifying expectations and standards for the learner is a key
prerequisite for effective feedback practice. The clarification of criteria
and standards at the beginning of, or at least during the learning cycle,
orients learners towards purposeful actions designed to satisfy or even
exceed the learning intent or goals.
Feedback pertaining to expectations and standards that arrives at
the conclusion of the learning cycle is terminal and of limited value,
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primarily due to the learner not being given further opportunity to
be able to implement the feedback. Feedback has the potential to be
increasingly powerful when the task intent and the criteria for success
can be matched to challenging learning goals.
Goals are a powerful strategy for focusing the intention of learners
on the feedback standard gap, for instance, the difference between
where the learner currently is in the learning cycle, and where they
need to be at the end of the learning journey. Teachers need to be clear
and specific when providing guidance on expectations as students hold
different interpretations of the learning intent from their instructors.
An example of an effective strategy for clarifying expectations and
standards is the use of exemplars or models. Exemplars are
particularly effective as they clearly depict the required standards and
enable students to make a direct comparison between their own work
and the stated standards of the exemplar. Students also report they value
feedback that is matched to the assessment criteria.
Crucially, feedback pertaining to the clarification of the expectations
and standards lays the platform for students to monitor their own
learning progress, and this is a key facet of self-regulated learning.
2. Scheduling ongoing, targeted feedback within the learning
period.
Ongoing, targeted and specific feedback received within the current
learning period is more powerful than feedback received after learning.
Hence, formative, rather than summative assessment is a key process
for creating opportunities for feedback. Formative assessment provides
learners with opportunities to both receive and implement feedback
with a view to improving their work. The scheduling of formative
assessment check points throughout the learning period gives students
multiple
opportunities
to
demonstrate
their
knowledge,
understandings and skills.
Formative assessment also provides teachers with an evidence base of
how their students are tracking towards achieving the learning intent.
By comparing the learning intent and criteria for success with the
students’ current learning state (as evidenced within their formative
assessment samples), teachers can direct their attention to the gap
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between where the learner is currently situated and where they need
to be. Teachers can then draw upon pedagogical practices such as
differentiation and scaffolding to meet the individual needs of learners
before the conclusion of the learning period.
3. Fostering practices to develop self-assessment
Self-regulation is a key process within an effective model of
feedback for deep learning. Self-regulated learners are cognizant of
both the standards and criteria and their own current levels of
performance or achievement. To develop self-regulatory behaviors,
learners must be regularly engaged in tasks and activities that are
matched to the criteria for success and include processes, such as selfassessment, that encourage critical thinking and reflection.
Calibration mechanisms such as self-review, retrieval questions, peer
feedback, comparison with models and exemplars all allow students to
compare their work against given standards and importantly, identify
areas for improvement.
Self-assessment thus forms part of self-regulation where students can
direct and monitor actions to achieve the learning intent. Students
who develop self-regulatory learning habits become willing and active
seekers of feedback.
4. Providing feed forward opportunities to close the feedback
loop.
The final condition for effective feedback is the provision of
opportunities for students to implement the feedback and close the
feedback loop. The closing of the feedback loop is crucial as it requires
learners to act on earlier feedback that they have received or selfgenerated. Often termed feed forward, this highly valued process is
often missing from some learning episodes, due to delays in students
receiving the feedback or misinterpretation of the feedback content.
Thus, feed forward is heavily reliant on the previously discussed
three conditions of effective feedback. When further consideration
is given to incrementally increasing task challenge, feed forward
opportunities can foster great improvement in learners.
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In conclusion, variables such as the purpose, focus and timing of
feedback can cause feedback to be received differently by learners.
Teachers need to strive to provide conditions for learners where
feedback is more likely to be effective. These conditions include, the
clarification of expectations, the use of ongoing formative assessment,
feedback that is aimed at developing self-regulation and the provision
of feed forward opportunities.
In this video below, Dr. Cameron Brooks from the University of
Queensland, provides effective feedback, coaching for teachers in
Brisbane, Australia. Watch Cameron working with teachers and think
about the types of feedback teachers receive.
Click here to watch the video. (8:02 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=264

In this next video Dr. Cameron Brooks from The University
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of Queensland, talks about his own model that he has developed for
effective feedback. Click here to watch the video (8:41 minutes)
Click here to view and download the Feedback Matrix

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=264
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Peer Feedback
Ultimately, learners need to be their own self assessors in order to
engage deeply with new content, processes, and skills. Peer- and selffeedback play very important roles in developing the type of selfinitiated feedback for essential deep learning.
Dr. Melissa Cain from The University of Queensland explores the
many advantages of providing and receiving peer feedback.
MELISSA CAIN: Have you ever been asked to provide feedback to
a friend or colleague? Did you find that easy? What concerns did you
have? Were you worried that your feedback wouldn’t be welcomed or
that it might not be helpful?
Alternative assessment methods such peer assessment are growing in
popularity and have been found to receive a more positive response
from students than more traditional assessment approaches. Engaging
in peer feedback as part of the formative assessment process develops
a range of critical thinking skills and is important in developing deep
learning competencies.
Stephen Bostock, Head of the Centre for Learning, Teaching and
Assessment at Glyndwr University relates that there are many benefits
in providing and receiving peer feedback. Engaging in peer feedback
gives students a sense of belonging and encourages a sense of
ownership in the process.
This type of engagement also helps students recognize assessment
criteria; and develops a wide range of transferable skills. Interacting
with their peers in this manner provides learners opportunities to
problem solve and reflect. It increases a sense of responsibility,
promotes independent learning and encourages them to be open to
a variety of perspectives. Commenting on the work of peers enables
learners to engage with assessment criteria; thus, inducting them into
assessment practices and tacit knowledge. Learners are then able to
develop an understanding of standards which they can potentially
transfer of their own work.
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Challenges of peer assessment
There are, however, some challenges surrounding the provision of
effective peer feedback. Ryan Daniel, professor of creative arts at James
Cook University, suggests that there exists the potential for resistance
to peer feedback as it appears to challenge the authority of teachers as
experts.
Indeed, students themselves have strong views about the
effectiveness of peer assessment methods. This includes an awareness
of their own deficiencies in subject areas; not being sure of their own
objectivity; the influence of interpersonal factors such as friendship;
and the belief that it is not their job but the teachers’ to provide
feedback.
Learners may also be cautious of being criticized by their peers and
worry about a lack of confidence in their ability to provide effective
feedback. Part of this issue relates to the issue of teacher power in the
classroom. As this power is usually considered absolute by students,
they may in fact, consider their role to please teachers rather than
demonstrate their learning in providing feedback. Providing effective
peer feedback cannot be a one time event. Learners need to be prepared
over time to provide effective feedback.
Spiller (2011) suggests that learners need to be coached using
examples and models and should be involved in establishing their
own assessment criteria if possible. Teachers should demonstrate how
they can match the work of a learner to an exemplar which most
closely resembles its qualities. And everyone should engage in rich
discussions about the process following the provision of peer feedback.
As students become better at providing peer feedback over time, they
gain confidence and become more competent at it.
Learning to provide peer feedback has many advantages. Most
importantly, when students evaluate their peers’ work and provide
timely, specific, and personalized feedback, they have the opportunity
to scrutinize their own work as well. And this is a critical factor in deep
learning.
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Peer Critique: Creating a Culture of Revision
Your students can improve their work by recognizing the strengths
and weaknesses in the work of others.
Be Kind, Be Specific, Be Helpful
Click here to watch video from Edutopia: (4:32 minutes)

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=264

Using Self and Peer Feedback as Assessments for Learning
Click here to watch video on using self and peer feedback as
assessments for learning. (2:44 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=264

References
• [Edutopia]. (Nov. 1, 2016). Peer Critique: Creating a
Culture of Revision. [Video File]. Retrieved
from https://www.youtube.com/watch?v=M8FKJPpvreY
• [PERTS]. (Jan. 6, 2016). Using Self and Peer Feedback as
Assessments for Learning. [Video File] Retrieved
from https://www.youtube.com/watch?v=6Ckrbsigh9E
• UQx: LEARNx Deep Learning through Transformative
Pedagogy (2017). University of Queensland, Australia (CC
BY NC)

Ch. 11 Scaffolding
Anne West (The University of Georgia), Janet Swanson, and Lindsay
Lipscomb

What is Scaffolding?
The term ‘scaffolding’ comes from the works of Wood, Bruner and
Ross (1976). The term ‘scaffolding’ was developed as a metaphor to
describe the type of assistance offered by a teacher or peer to support
learning. In the process of scaffolding, the teacher helps the student
master a task or concept that the student is initially unable to grasp
independently. The teacher offers assistance with only those skills that
are beyond the student’s capability.
Of great importance is allowing the student to complete as much of
the task as possible, unassisted. The teacher only attempts to help the
student with tasks that are just beyond his current capability. Student
errors are expected, but, with teacher feedback and prompting, the
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student is able to achieve the task or goal. When the student takes
responsibility for or masters the task, the teacher begins the process of
“fading”, or the gradual removal of the scaffolding, which allows the
student to work independently.
“Scaffolding is actually a bridge used to build upon what
students already know to arrive at something they do not know.
If scaffolding is properly administered, it will act as an enabler, not
as a disabler” (Benson, 1997).
Many different facilitative tools can be utilized in scaffolding student
learning. Among them are: breaking the task into smaller, more
manageable parts; using ‘think aloud, or verbalizing thinking
processes when completing a task; cooperative learning, which
promotes teamwork and dialogue among peers; concrete prompts,
questioning; coaching; cue cards or modeling.
Others might include the activation of background knowledge,
giving tips, strategies, cues and procedures. Teachers have to be
mindful of keeping the learner in pursuit of the task while minimizing
the learner’s stress level. Skills, or tasks too far out of reach can lead a
student to his frustration level, and tasks that are too simple can cause
much the same effect.
Each facilitative method used is chosen as an individually tailored
instructional tool. Teachers have to have open dialogue with the
students to determine what and how they are thinking in order to clear
up misconceptions and to individualize instruction.
Crucial to successful scaffolding is an understanding of the student’s
prior knowledge and abilities. The teacher must ascertain what the
student already knows so that it can be “hooked”, or connected to the
new knowledge and made relevant to the learner’s life, thus increasing
the motivation to learn.
Vygotsky’s Zone of Proximal Development
Inherent in scaffolded instruction is Lev Vygotsky’s (1978) idea of
the zone of proximal development. Vygotsky suggests that there are
two parts of a learner’s developmental level: the “actual developmental
level” and the “potential developmental level”. The zone of proximal
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development is “the distance between the actual developmental level as
determined by independent problem solving and the level of potential
development as determined through problem solving under adult
guidance, or in collaboration with more capable peers” (Vygotsky,
1978, p. 86).
The zone of proximal development (ZPD) can also be described
as the area between what a learner can do by himself and that which
can be attained with the help of a ‘more knowledgeable other’ adult or
peer. The ‘more knowledgeable other’, or MKO, shares knowledge
with the student to bridge the gap between what is known and what is
not known. Once the student has expanded his knowledge, the actual
developmental level has been expanded and the ZPD has shifted. The
ZPD is always changing as the student expands and gains knowledge,
so scaffolded instruction must constantly be individualized to address
the changing ZPD of each student.

It was Vygotsky’s belief that “good learning” occurs in the child’s
zone of proximal development. Important to teaching in the ZPD is

188 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
the determination of what the student can manage on his own and
to allow the student to do as much as possible without any assistance.
“Fading” is the process of gradually removing the scaffolding that was
put into place for the child until it is completely gone. Eventually,
the child internalizes the information and becomes a self-regulated,
independent learner.
Until students can demonstrate task mastery of new or difficult
tasks, they are given more assistance or support from a teacher or
a more knowledgeable other (MKO). As the learner moves toward
mastery, the assistance or support is gradually decreased in order to shift
the responsibility for learning from the MKO to the learner (Larkin,
2002). Zhao and Orey (1999) summarize, “scaffolding is a metaphor
to characterize a special type of instructional process which works in
a task-sharing situation between the teacher and the learner.” The
authors further delineate this basic idea into two key aspects (or rules):
• “(a) help the learner with those aspects of the task that the
learner cannot manage yet; and
• (b) allow the learner to do as much as he or she can without
help” (p. 6).

Characteristics and Critical Features of Scaffolded Instruction
Lange (2002) states that there are two major steps involved in
instructional scaffolding: (1) “development of instructional plans to lead
the students from what they already know to a deep understanding of
new material,” and (2) “execution of the plans, wherein the instructor
provides support to the students at every step of the learning process.”
In an appropriate scaffolding process, there will be specific
identifiable features that are in place to allow facilitation of assisting the
learner in internalizing the knowledge until mastery occurs. Applebee
and Langer (1983), as cited by Zhao and Orey (1999), identify these
five features as:
• Intentionality: The task has a clear overall purpose driving
any separate activity that may contribute to the whole.
• Appropriateness: Instructional tasks pose problems that can
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be solved with help but which students could not
successfully complete on their own.
• Structure: Modeling and questioning activities are
structured around a model of appropriate approaches to the
task and lead to a natural sequence of thought and language.
• Collaboration:The teacher’s response to student work
recasts and expands upon the students’ efforts without
rejecting what they have accomplished on their own. The
teacher’s primary role is collaborative rather than evaluative.
• Internalization: External scaffolding for the activity is
gradually withdrawn as the patterns are internalized by the
students (p. 6).
Larkin (2002) states, “Scaffolding is one of the principles of effective
instruction that enables teachers to accommodate individual
student needs.”
In keeping with this theory, it can be seen that instruction must also
be tailored around “contingent instruction”, which is a term identified
by Reichgerlt, Shadbolt, Paskiewica, Wood, & Wood (1993) as cited
by Zhao and Orey (1999).
• The teacher or MKO realizes that the amount of
instructional support given is dependent upon the outcome
of the previous assistance.
• If a learner is unable to complete a task after an intervention
by the MKO, then he or she is immediately given a more
specific directive.
• Equally, if the learner is successful with an intervention, then
he or she is given a less explicit directive the next time he or
she needs assistance.
• Next, the instructor or MKO must recognize that the
instructional intervention must be specific to the task the
learner is currently attempting to complete.
• Finally, the teacher must keep in the forefront of the process
that the student must be given ample time to apply the
directive or to try a new move him/herself before additional
intervention is supplied.
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Six General Elements of Scaffolded Instruction
1 – Sharing a Specific Goal

It is the teacher’s responsibility to establish the shared goal. However,
the learner’s interests must be recruited or enlisted through the teacher’s
ability to communicate with the learner and achieve intersubjectivity
(sharing intentions, perceptions, feelings and conceptions) (Zhao &
Orey, 1999). The teacher must do some pre-assessment of the student
and the curriculum. Achievement of curriculum objectives is planned
as the teacher considers the needs of each student. The teacher must
be considerate of some of the unique, unusual, and often ineffective
problem-solving techniques that children use. Allowing input from the
student on the shared goal will enhance intrinsic motivation.
It will also help control the frustration level of the learner as he or she
will feel that their interests have been validated. It will assist the learner
in establishing a desire to master the goal where success is contingent
upon one’s own ability in developing new skills. In this manner, the
process of learning itself is esteemed, and the attainment of mastery is
seen as being directly correlated with the effort put forth.

2 -Whole Task Approach

In the Whole Task Approach, the focus is on the overall goal to
be attained throughout the entire process. Consequently, the task is
learned as a whole instead of a set of individual sub-skills. Each feature
of the lesson is learned as it relates to the whole task. This approach
lessens the amount of passive knowledge on the part of the learner and
the need for transfer is not as great. It must be noted that this approach
is only effective if the learner does not experience extreme difficulty
with any of the component skills needed to complete the whole task.
Imagine how difficult it would be to scaffold a child in telling time if
they could not identify the numbers 1 through 12.

3 – Immediate Availability of Help

Frequent success is important in scaffolding, especially in helping
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control frustration levels of the learner. Student successes may be
experienced more often if the MKO provides assistance in a timely and
effective manner so as to enable the learner to proceed with the task.
These successes, in turn, help to increase motivation through a positive
self-efficacy and make the learner’s time and effort more productive.
This procedure directly corresponds to the first rule of scaffolding as
defined by Zhao & Orey (1999), which is to assist the learner with
those tasks he/she is not yet able to carry out on his/her own.

4 – Intention-assisting

It is central to the scaffolding process to supply assistance to the
learner’s present focus, thereby helping the learner with his/her current
difficulties. In providing this immediate help with the current task
at hand, a more productive learning environment is fostered because
information has been related and conferred according to the learner’s
focus keeping the learner in pursuit of the task.
However, it is often necessary to redirect the intentions of the
learner if they do not represent an effective strategy for completing the
task. The teacher or MKO must be cognizant that there are numerous
ways of accomplishing a certain task. If the learner’s current path is
effective, it should be accepted as it is the essence of scaffolding to help
the learner proceed with the least amount of assistance as possible. If the
MKO finds him/herself consistently helping a learner with low level
intentions, it may be a good idea to turn to coaching as a strategy to
help the learner progress. This is beneficial in that it helps the learner
examine the task from a different perspective so as to encourage higher
level thinking skills.

5 – Optimal Level of Help

What the learner is able to do should be matched with the level of
assistance provided. The learner should be given just enough help to
overcome the current obstacle, but the level of assistance should not
hinder the learner from contributing and participating in the learning
process of that particular task. In other words, the assistance should only
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attend to the areas of the task that he/she cannot accomplish on his/her
own. No intervention should be made if the current task is within the
learner’s capabilities. However, if the learner lacks the necessary skills,
a demonstration is needed.

6 – Conveying an Expert Model

An expert model can provide an explicit example of the task as the
expert way of accomplishing the task. The techniques for
accomplishing the task are clearly expressed. In an implicit
demonstration, the information is outlined around the expert model.
Methods of Instructional Scaffolding
Lange (2002) states that based on the work of Hogan and Pressley
(1997) there are five different methods in instructional scaffolding:
modeling of desired behaviors, offering explanations, inviting students
to participate, verifying and clarifying student understandings, and
inviting students to contribute clues. These techniques are used to
direct students toward self-regulation and independence.
The first step in instructional scaffolding is usually modeling.
Lange (2002) cites Hogan and Pressley (1997) as defining modeling as,
“teaching behavior that shows how one should feel, think or act within
a given situation.” There are three types of modeling. Think-aloud
modeling gives auditory substance to the thought processes associated
with a task. For example, a teacher might verbalize her thought
processes for breaking an unfamiliar word down into its parts so that it
can be read.
Talk-aloud modeling involves verbalizing the thought process or
problem-solving strategy while demonstrating the task. An example
would be a teacher verbally describing her thought processes as she
demonstrates the correct way to subtract two-digit numbers on the
board. Lastly, there is performance modeling. Performance modeling
requires no verbal instruction. For example, a baseball coach might
show one of his players how to get under a ball to catch it (Lange,
2002).
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As well as modeling, the instructor needs to offer explanations.
These explanations should openly address the learner’s comprehension
about what is being learned, why and when it is used, and how it is
used (Lange, 2002). At the beginning, explanations are detailed and
comprehensive and repeated often. As the learner progresses in his
knowledge, explanations may consist of only key words and prompts
to help the learner remember important information.
For example, when teaching children how to identify adjectives in
a sentence, the teacher will need to lead the children through learning
the detailed definition of an adjective in the beginning. The instructor
may have to repeat or rephrase this thorough explanation many times
during guided practice. As the students gain experience, the teacher
might just prompt the students with words like “what kind”, “which
one” and “how many.”
Lange (2002) next addresses inviting student participation,
especially in the early stages of scaffolding. This technique will
heighten student engagement and ownership in the learning process.
It will also provide the instructor with an opportunity to emphasize
or correct understandings of the task. This leads us to verifying and
clarifying student understandings. As students become familiar with
new material, it is key for the teacher to evaluate student understanding
and provide positive and corrective feedback.
Points to Consider When Implementing Instructional
Scaffolding:
Larkin (2002) suggests that teachers can follow a few effective
techniques of scaffolding:
Begin by boosting confidence. Introduce students first to tasks they
can perform with little or no assistance. This will improve self-efficacy.
Provide enough assistance to allow students to achieve success quickly.
This will help lower frustration levels and ensure that students remain
motivated to advance to the next step.
This will also help guard against students giving up due to repeated
failures. Help students “fit in.” Students may actually work harder if
they feel as if they resemble their peers. Avoid boredom. Once a skill is
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learned, don’t overwork it. Look for clues that the learner is mastering
the task.
• The scaffolding should be removed gradually and then
removed completely when mastery of the task is
demonstrated.
Applications of Scaffolding
Scaffolding is used in a very wide range of situations. Mothers naturally
employ this approach as they teach their children how to live in and
enjoy their world. Teachers, from Pre-K to Adult Education appreciate
the necessity and increased learning afforded by the use of these
techniques.
Non-traditional educational settings, such as business training
scenarios and athletic teams, also use these methods to assure the success
of their employees and/or members. Teachers and trainers can even use
the techniques and strategies of scaffolding without even knowing the
name of this useful method. It is a very natural approach to ensure the
learning of the student.
Pre – School (Toddlers)
Morelock, Brown and Morrissey (2003) noted in their study that
mothers adapt their scaffolding to the perceived abilities of their
children. The mothers scaffold interactions at play by modeling or
prompting behaviors which they see demonstrated by their child or
just beyond the level demonstrated. For instance, the very young child
is playing with blocks by stacking them on top of each other.
The mother attracts the child’s attention and models how to “build”
a wall or bridge by stacking them in a different way and using a
toy person or truck to climb the wall or ride over the bridge. She
then watches and assists as needed until the child appropriates the
skill or loses interest and moves on to something else. She will try
again the next time the child is playing with the blocks or try another
construction which she feels will be more attractive to the child.
The study further suggested that the mother will adapt her

Ch. 11 Scaffolding 195
scaffolding behavior to the needs of her child. If she sees that the child
is imaginative and creative, she will then scaffold beyond the apparent
skill level exhibited. Conversely, if she perceives that the child is less
attentive or exhibits behaviors which are not easy to decipher, she will
then demonstrate new skills instead of extensions to the skills already
present. The authors suggest that this could be a possible early indicator
of giftedness.
Pre-K through Grade 5 (Elementary School)
An elementary math teacher is introducing the addition of two-digit
numbers. She first solicits the students’ interest by using a “hook” such
as an interesting story or situation. Then she reduces the number of
steps for initial success by modeling, verbally talking through the steps
as she works and allowing the students to work with her on the sample
problems.
An overhead projector is a great tool for this activity because the
teacher is able to face the class while she works the problems. She
can then pick up non-verbal cues from the class as she works. The
students’ interest is held by asking them to supply two-digit numbers
for addition, playing “Stump the Teacher”. She takes this opportunity
for further modeling of the skills and verbally presenting the process as
she works through these problems.
The students are then allowed to work several problems
independently as the teacher watches and provides assistance where
needed. The success rate is increased by providing these incremental
opportunities for success. Some students may require manipulatives to
solve the problems and some may require further “talking through” the
procedures. These strategies may be applied individually or in small
groups.
More challenging problems can then be added to the lesson. Further
explicit modeling and verbalization will be required. Some students
will be able to work independently while some will require more
assistance and scaffolding. She will begin to fade the scaffolding as soon
as she is sure that the students can effectively function alone.

196 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
Upper Grades (6-12)
Banaszynski (2000) provides another example of instructional
scaffolding in his article about a project in which a group of eighthgrade history students in Wisconsin examined the Revolutionary War
from two points of view—American and British. He began by guiding
his students as they undertook a sequential series of activities in order
to thoroughly investigate the opposing reactions to causes of the war.
Then students contributed to a class timeline which detailed causes,
actions and reactions. Banaszynski describes how work continued:
“After the timeline was completed, the students were arranged in
groups, and each group did a critical analysis of primary-source
material, focusing on the efforts each side made to avoid the war.
This started students thinking about what the issues were and how
each side handled them. The next step was to ask a question: Did
the colonists have legitimate reasons for going to war against Great
Britain? [I] asked each group to choose either the Patriot or Loyalist
position and spend a day searching the Internet for primary sources and
other materials to support their positions.”
The instructor continued scaffolding by interviewing the groups
to probe for misconceptions, need for redirection, or re-teaching.
Students later compared research and wrote essays that were analyzed
and evaluated by fellow students using rubrics; groups then composed
essays that included the strongest arguments from the individual works.
The project, Banaszynski says, was an enormous success; students
began the unit working as individuals reliant upon him for instruction.
As work proceeded, the feedback framework was altered so that
students were guiding each other and, in turn, themselves.
Banaszynski’s role in guiding the research and leading the reporting
activities faded as the project continued and requirements became more
complicated. As a result, students were able to appreciate their mastery
of both materials and skills.
Challenges and Benefits of Scaffolding
As with any other learning theory or strategy, there are challenges
and benefits to scaffolding. Understanding and comparing both will
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assist the educational, professional or trainer in their assessment of
the usefulness of the strategies and techniques as well as allow for
comprehensive planning before implementation. The challenges are
real but can be overcome with careful planning and preparation.
Challenges:
• Very time consuming
• Lack of sufficient personnel
• Potential for misjudging the zone of proximal development;
success hinges on identifying the area that is just beyond but
not too far beyond the students’ abilities
• Inadequately modeling the desired behaviors, strategies or
activities because the teacher has not fully considered the
individual student’s needs, predilections, interests, and
abilities (such as not showing a student how to “double
click” on an icon when using a computer)
• Full benefits not seen unless the instructors are properly
trained
• Requires the teacher to give up control as fading occurs
• Lack of specific examples and tips in teacher’s editions of
textbooks
When assessing the benefits of scaffolding, it is necessary to consider
the context in which you wish to implement the strategies and
techniques. Additionally, you must know the learners and evaluate
their particular needs first.
Benefits:
• Possible early identifier of giftedness
• Provides individualized instruction
• Greater assurance of the learner acquiring the desired skill,
knowledge or ability
• Provides differentiated instruction
• Delivers efficiency – Since the work is structured, focused,
and glitches have been reduced or eliminated prior to
initiation, time on task is increased and efficiency in
completing the activity is increased.
• Creates momentum – Through the structure provided by
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scaffolding, students spend less time searching and more
time on learning and discovering resulting in quicker
learning
• Engages the learner
• Motivates the learner to learn
• Minimizes the level of frustration for the learner

Scaffolding vs. Differentiation
As a general instructional strategy, scaffolding shares many similarities
with differentiation, which refers to a wide variety of teaching
techniques and lesson adaptations that educators use to instruct a
diverse group of students, with diverse learning needs, in the same
course, classroom, or learning environment. Because scaffolding and
differentiation techniques are used to achieve similar instructional
goals—i.e., moving student learning and understanding from where
it is to where it needs to be—the two approaches may be blended
together in some classrooms to the point of being indistinguishable.
That said, the two approaches are distinct in several ways. When
teachers scaffold instruction, they typically break up a learning
experience, concept, or skill into discrete parts, and then give students
the assistance they need to learn each part. For example, teachers may
give students an excerpt of a longer text to read, engage them in a
discussion of the excerpt to improve their understanding of its purpose,
and teach them the vocabulary they need to comprehend the text
before assigning them the full reading.
Alternatively, when teachers differentiate instruction, they might
give some students an entirely different reading (to better match their
reading level and ability), give the entire class the option to choose
from among several texts (so each student can pick the one that
interests them most), or give the class several options for completing
a related assignment (for example, the students might be allowed to
write a traditional essay, draw an illustrated essay in comic-style form,
create a slideshow “essay” with text and images, or deliver an oral
presentation).
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The following examples will serve to illustrate a few common scaffolding
strategies:
• The teacher gives students a simplified version of a
lesson, assignment, or reading, and then gradually
increases the complexity, difficulty, or sophistication
over time.To achieve the goals of a particular lesson, the
teacher may break up the lesson into a series of mini-lessons
that progressively move students toward stronger
understanding.For example, a challenging algebra problem
may be broken up into several parts that are taught
successively. Between each mini-lesson, the teacher checks
to see if students have understood the concept, gives them
time to practice the equations, and explains how the math
skills they are learning will help them solve the more
challenging problem (questioning students to check for
understanding and giving them time to practice are two
common scaffolding strategies). In some cases, the
term guided practice may be used to describe this general
technique.
• The teacher describes or illustrates a concept, problem,
or process in multiple ways to ensure understanding. A
teacher may orally describe a concept to students, use a
slideshow with visual aids such as images and graphics to
further explain the idea, ask several students to illustrate the
concept on the blackboard, and then provide the students
with a reading and writing task that asks them articulate the
concept in their own words. This strategy addresses the
multiple ways in which students learn—e.g., visually, orally,
kinesthetically, etc.—and increases the likelihood that
students will understand the concept being taught.
• Students are given an exemplar or model of an
assignment they will be asked to complete. The teacher
describes the exemplar assignment’s features and why the
specific elements represent high-quality work. The model
provides students with a concrete example of the learning
goals they are expected to achieve or the product they are
expected to produce.Similarly, a teacher may also model a
process—for example, a multistep science experiment—so
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that students can see how it is done before they are asked to
do it themselves (teachers may also ask a student to model a
process for her classmates).
• Students are given a vocabulary lesson before they read a
difficult text. The teacher reviews the words most likely to
give students trouble, using metaphors, analogies, wordimage associations, and other strategies to help students
understand the meaning of the most difficult words they will
encounter in the text. When the students then read the
assignment, they will have greater confidence in their
reading ability, be more interested in the content, and be
more likely to comprehend and remember what they have
read.
• The teacher clearly describes the purpose of a learning
activity, the directions students need to follow, and the
learning goals they are expected to achieve. The teacher
may give students a handout with step-by-step instructions
they should follow, or provide the scoring guide
or rubric that will be used to evaluate and grade their work.
When students know the reason why they are being asked
to complete an assignment, and what they will specifically
be graded on, they are more likely to understand its
importance and be motivated to achieve the learning goals
of the assignment. Similarly, if students clearly understand
the process they need to follow, they are less likely to
experience frustration or give up because they haven’t fully
understood what they are expected to do.
• The teacher explicitly describes how the new lesson
builds on the knowledge and skills students were taught
in a previous lesson. By connecting a new lesson to a
lesson the students previously completed, the teacher shows
students how the concepts and skills they already learned
will help them with the new assignment or project (teachers
may describe this general strategy as “building on prior
knowledge” or “connecting to prior knowledge”). Similarly,
the teacher may also make explicit connections between the
lesson and the personal interests and experiences of the
students as a way to increase understanding or engagement
in the learning process. For example, a history teacher may
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reference a field trip to a museum during which students
learned about a particular artifact related to the lesson at
hand. For a more detailed discussion, see the relevance.
(Scaffolding, 2015)
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of different abilities, learning needs, and levels of academic
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In heterogeneously grouped classrooms, for example, teachers vary
instructional strategies and use more flexibly designed lessons to
engage student interests and address distinct learning needs—all of
which may vary from student to student. The basic idea is that the
primary educational objectives—making sure all students master
essential knowledge, concepts, and skills—remain the same for every
student, but teachers may use different instructional methods to help
students meet those expectations.
Teachers who employ differentiated instructional strategies will
usually adjust the elements of a lesson from one group of students to
another, so that those who may need more time or a different teaching
approach to grasp a concept get the specialized assistance they need,
while those students who have already mastered a concept can be
assigned a different learning activity or move on to a new concept or
lesson.
In more diverse classrooms, teachers will tailor lessons to address the
unique needs of special-education students, high-achieving students,
and English-language learners, for example. Teachers also use
strategies such as formative assessment—periodic, in-process
evaluations of what students are learning or not learning—to determine
the best instructional approaches or modifications needed for each
student.
Key Takeaways
Also called “differentiated instruction,” differentiation typically
entails modifications to:
• practice (how teachers deliver instruction to students),
• process (how the lesson is designed for students),
• products (the kinds of work products students will be
asked to complete),
• content (the specific readings, research, or materials,
students will study),
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• assessment (how teachers measure what students have
learned), and
• grouping (how students are arranged in the classroom or
paired up with other students).

Differentiation techniques may also be based on specific student
attributes, including interest (what subjects inspire students to
learn), readiness (what students have learned and still need to learn),
or learning style (the ways in which students tend to learn the material
best).

Differentiation vs. Scaffolding
As a general instructional strategy, differentiation shares may
similarities with scaffolding, which refers to a variety of instructional
techniques used to move students progressively toward stronger
understanding and, ultimately, greater independence in the learning
process.
Because differentiation and scaffolding techniques are used to
achieve similar instructional goals—i.e., moving student learning and
understanding from where it is to where it needs to be—the two
approaches may be blended together in some classrooms to the point
of being indistinguishable. That said, the two approaches are distinct in
several ways.
When teachers differentiate instruction, they might give some
students an entirely different reading (to better match their reading
level and ability), give the entire class the option to choose from among
several texts (so each student can pick the one that interests them most),
or give the class several options for completing a related assignment
(for example, the students might be allowed to write a traditional essay,
draw an illustrated essay in comic-style form, create a slideshow “essay”
with text and images, or deliver an oral presentation).
Alternatively, when teachers scaffold instruction, they typically
break up a learning experience, concept, or skill into discrete parts,
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and then give students the assistance they need to learn each part.
For example, teachers may give students an excerpt of a longer text
to read, engage them in a discussion of the excerpt to improve their
understanding of its purpose, and teach them the vocabulary they need
to comprehend the text before assigning them the full reading.
(edglossary, 2013)
The following comparison chart will help illustrate the differentiation
concept and its major component strategies:
Differentiation Comparison Chart

Myths and Misconceptions about Differentiated Instruction and Universal
Design for Learning
Differentiated instruction is just one component of UDL. Tomlinson
(2001), declares that differentiated instruction is the intentional
application of specific lesson planning and multiple learning
approaches to support all learners.
The key difference between differentiated instruction and UDL
is that differentiation is a strategy that supports instructors in
addressing each student’s individual level of readiness, interest,
and learning profiles (Nelson, 2014).
UDL in comparison is an overarching educational framework
that addresses the learning environment as a whole. This includes,
both the physical learning environment as well as the lessons, units,
and/or curriculum. When the whole environment is addressed first, it
removes physical, mental and psychological barriers so all students have
full access in the classroom, regardless of their needs and abilities.

Debate
Differentiation plays into ongoing debates about equity and
“academic tracking” in public schools. One major criticism of the
approach is related to the relative complexities and difficulties entailed
in teaching diverse types of students in a single classroom or
educational setting.
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Since effective differentiation requires more sophisticated and highly
specialized instructional methods, teachers typically need adequate
training, mentoring, and professional development to ensure they
are using differentiated instructional techniques appropriately and
effectively.
Some teachers also argue that the practical realities of using
differentiation—especially in larger classes comprising students with
a wide range of skill levels, academic preparation, and learning
needs—can be prohibitively difficult or even infeasible.
Yet other educators argue that this criticism stems, at least in part,
from a fundamental misunderstanding of the strategy. In her book How
to Differentiate Instruction in Mixed-Ability Classrooms, the educator and
writer Carol Ann Tomlinson, who is considered an authority on
differentiation, points out a potential source of confusion:
“Differentiated
instruction
is not the
‘Individualized
Instruction’ of the 1970s.”
In other words, differentiation is the practice of varying
instructional techniques in a classroom to effectively teach as
many students as possible, but it does not entail the creation
of distinct courses of study for every student (i.e., individualized
instruction).
The conflation of “differentiated instruction” and “individualized
instruction” has likely contributed to ongoing confusion and debates
about differentiation, particularly given that the terms are widely and
frequently used interchangeably.
(Myths and Misconceptions, n.d)

Differentiated Instruction and Implications for UDL Implementation
To differentiate instruction is to recognize students’ varying
background knowledge, readiness, language, preferences in learning
and interests; and to react responsively. As Tomlinson notes in her
recent book Differentiated Classroom: Responding to the Needs of All
Learners (2014), teachers in a differentiated classroom begin with their
current curriculum and engaging instruction. Then they ask, what
will it take to alter or modify the curriculum and instruction so that
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so that each learner comes away with knowledge, understanding, and
skills necessary to take on the next important phase of learning.
Differentiated instruction is a process of teaching and learning for
students of differing abilities in the same class. Teachers, based on
characteristics of their learners’ readiness, interest, learning
profile, may adapt or manipulate various elements of the
curriculum (content, process, product, affect/environment). These
are illustrated in Table 1 below which presents the general principles
of differentiation by showing the key elements of the concept and
relationships among those elements.

Adapted with permission from Carol Tomlinson: Differentiation
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Central Institutes on Academic Diversity in the Curry School of Education
at the University of Virginia (September 2014)
Identifying Components/Features
While Tomlinson and most recognize there is no magic or recipe
for making a classroom differentiated, they have identified guiding
principles, considered the “Pillars that Support Effective
Differentiation”: Philosophy, Principles, and Practices. The premise of
each is as follows:
The Philosophy of differentiation is based on the following tenets:
• (1) recognizing diversity is normal and valuable,
• (2) understanding every student has the capacity to learn,
• (3) taking responsibility to guide and structure student
success,
• (4) championing every student entering the learning
environment and assuring equity of access
The Principles identified that shape differentiation include
•
•
•
•
•

(1) creating an environment conducive to learning
(2) identifying a quality foundational curriculum
(3) informing teaching and learning with assessments
(4) designing instruction based on assessments collected
(5) creating and maintaining a flexible classroom

Teacher Practices are also essential to differentiation, highlighted as
• (1) proactive planning to address student profiles
• (2) modifying instructional approaches to meet student needs
• (3) teaching up (students should be working just above their
individual comfort levels)
• (4) assigning respectful tasks responsive to student
needs—challenging, engaging, purposeful
• (5) applying flexible grouping strategies (e.g., stations, interest
groups, orbital studies)
Content
• Several elements and materials are used to support instructional
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content. These include acts, concepts, generalizations or
principles, attitudes, and skills. The variation seen in a
differentiated classroom is most frequently in the manner in
which students gain access to important learning. Access to
content is seen as key.
• Align tasks and objectives to learning goals. Designers of
differentiated instruction view the alignment of tasks with
instructional goals and objectives as essential. Goals are most
frequently assessed by many state-level, high-stakes tests and
frequently administered standardized measures. Objectives
are frequently written in incremental steps resulting in a
continuum of skills-building tasks. An objectives-driven
menu makes it easier to find the next instructional step for
learners entering at varying levels.
• Instruction is concept-focused and principle-driven. Instructional
concepts should be broad-based, not focused on minute
details or unlimited facts. Teachers must focus on the
concepts, principles, and skills that students should learn.
The content of instruction should address the same concepts
with all students, but the degree of complexity should be
adjusted to suit diverse learners.
• Clarify key concepts and generalizations. Ensure that all learners
gain powerful understandings that can serve as the
foundation for future learning. Teachers are encouraged to
identify essential concepts and instructional foci to ensure
that all learners comprehend.
Process
• Flexible grouping is consistently used. Strategies for flexible
grouping are essential. Learners are expected to interact and
work together as they develop knowledge of new content.
Teachers may conduct whole-class introductory discussions
of content big ideas followed by small group or paired work.
Student groups may be coached from within or by the
teacher to support completion of assigned tasks. Grouping of
students is not fixed. As one of the foundations of
differentiated instruction, grouping and regrouping must be
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a dynamic process, changing with the content, project, and
on-going evaluations.
• Classroom management benefits students and teachers. To
effectively operate a classroom using differentiated
instruction, teachers must carefully select organization and
instructional delivery strategies. In her text, How to
Differentiate Instruction in Mixed-Ability Classrooms
(2001), Carol Tomlinson identifies 17 key strategies for
teachers to successfully meet the challenge of designing and
managing differentiated instruction.
• Emphasize critical and creative thinking as a goal in lesson design.
The tasks, activities, and procedures for students should
require that they understand and apply meaning. Instruction
may require supports, additional motivation; and varied
tasks, materials, or equipment for different students in the
classroom.
Products
• Initial and on-going assessment of student readiness and growth
are essential. Meaningful pre-assessment naturally leads to
functional and successful differentiation. Incorporating preand on-going assessment informs teachers so that they can
better provide a menu of approaches, choices, and scaffolds
for the varying needs, interests, and abilities that exist in
classrooms of diverse students. Assessments may be formal or
informal, including interviews, surveys, performance
assessments, and more formal evaluation procedures.
• Use assessment as a teaching tool to extend rather than merely
measure instruction. Assessment should occur before, during,
and following the instructional episode; and it should be
used to help pose questions regarding student needs and
optimal learning.
• Students are active and responsible explorers. Teachers respect
that each task put before the learner will be interesting,
engaging, and accessible to essential understanding and
skills. Each child should feel challenged most of the time.
• Vary expectations and requirements for student responses. Items
to which students respond may be differentiated so that
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different students are able to demonstrate or express their
knowledge and understanding in a variety of ways. A welldesigned student product allows varied means of expression
and alternative procedures and offers varying degrees of
difficulty, types of evaluation, and scoring.
Affect/Environment
• Developing a learning environment. Establish classroom
conditions that set the tone and expectations for learning.
Provide tasks that are challenging, interesting, and
worthwhile to students.
• Engaging all learners is essential. Teachers are encouraged to
strive for the development of lessons that are engaging and
motivating for a diverse class of students. Vary tasks within
instruction as well as across students. In other words, an
entire session for students should not consist of all lecture,
discussion, practice, or any single structure or activity.
• Provide a balance between teacher-assigned and student-selected
tasks. A balanced working structure is optimal in a
differentiated classroom. Based on pre-assessment
information, the balance will vary from class-to-class as well
as lesson-to-lesson. Teachers should ensure that students
have choices in their learning.
The following instructional approach to teaching mathematics patterns
has several UDL features (see Table 2). Through the use of clearly
stated goals and the implementation of flexible working groups with
varying levels of challenge, this lesson helps to break down
instructional barriers. We have identified additional ways to reduce
barriers in this lesson even further by employing the principles of
UDL teaching methods and differentiated instruction. We provide
recommendations of employing teaching methods of UDL to support
this lesson in Table 3. Please note that we are not making generalized
recommendations for making this lesson more UDL, but instead are
focusing on ways that differentiated instruction, specifically, can help
achieve this goal.
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Table 2. UDL Elements in a Differentiated Instruction
Mathematics Lesson
UDL
Guideline/
Checkpoint

Differentiated Instruction Features

Provide
multiple
examples.

The teacher provides multiple examples throughout the
lesson with multiple models, practice activities, and
additional math problems.

Highlight
critical
features.

The teacher highlights critical features of the mathematics
by stopping and calculating, checking in with students,
and modeling behavior.

Provide
multiple
media and
formats.

The teacher supports understanding by identifying patterns
not only in text but also in the environment of the
classroom, school, etc.

Support
background
context.

Teachers analyze or pre-test students for key pre-skills and
background knowledge.

Provide
ongoing,
relevant
feedback.

In cooperative groups, students may receive feedback from
the teacher and from peers.

Offer choices Students are assigned to one of three groups tiered by
of content and difficulty; all students are working on the same task but
tools.
with varying supports.
Offer
adjustable
levels of
challenge.

Varied supports in the working groups alter the level of
independence and difficulty in solving the task.

Table 3. UDL Strategies to Further Minimize Lesson Barriers in a
Differentiated Instruction Lesson Plan for Mathematics.

214 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
Barrier

UDL Strategy

Deducting/
constructing
numeric
functions.

Provide different demonstrations or models
of how to use the tools employed in the lesson. Provide
scaffolds and prompt students in use of number patterns.

Students
write rules
for
mathematical
patterns.

Provide alternative formats for students to express their
interpretation of visual and representational patterns and the
mathematical implications. For example, speaking, creating a
diagram, numerical representations.

Creating
number
patterns.

Consider background knowledge for students entering this
mathematical problem. What range of supports could be
made available to provide the informational knowledge so
that students can focus on the problem-solving component?

(Hall, Vue, Meyer, 2004)

Additional Resources on Differentiated Instruction
The IRIS Center. (2010). Differentiated instruction: Maximizing the
learning
of
all
students. Retrieved
from https://iris.peabody.vanderbilt.edu/module/di/
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Ch. 13 Universal Design for Learning

In your introductory course, Students with Disabilities you were
introduced to Universal Design for Learning (UDL). For each of the

217

218 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
13 IDEA disability categories you identified strategies for each of the
three UDL principles:
1. Multiple Means of Representation
2. Multiple Means of Action and Expression
3. Multiple Means of Engagement

UDL at a Glance
The following overview video is from CAST. CAST is a research and
development organization whose mission is to
“Bust all barriers to learning that millions of people experience every day.”
The CAST website is a gateway to principles, tools and resources for
educators.
See how UDL guides the design of instructional goals, assessments,
methods, and materials that can be customized and adjusted to meet
individual needs.
Click here to watch this YouTube video (4:36 minutes)

Ch. 13 Universal Design for Learning 219
A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=274

UDL Instructional Module
If you are new to UDL, please go to the IRIS module on UDL
and complete the module readings and multimedia presentations. As
you read, watch and listen to the IRIS module, notice how IRIS has
implemented the principles of UDL in their module design.
The IRIS Center. (2009). Universal Design for Learning: Creating
a Learning Environment that Challenges and Engages All Students.
Retrieved from https://iris.peabody.vanderbilt.edu/udl/
Module goals:
• Understand the principles of Universal Design for Learning
(UDL)
• Be able to apply the Universal Design for Learning
principles to the components of a curriculum

Myths and Misconceptions about UDL
UDL is only for learners with disabilities.
UDL aims to remove barriers to learning and supports inclusive
institutional and teaching practices that reach all learners. As
many post-secondary institutions must support large student
populations and students usually participate in large class sizes,
UDL practices ensure that a large, diverse student body still has
access to learning in ways that support their individual needs.
Therefore, instructors still need to consider using UDL in their
pedagogy, even if they do not have learners with disabilities in
their courses. It is important to remember that those students
who vary in age, gender, cultural background, first language and
abilities will also benefit from UDL
Incorporating UDL into pedagogy lowers academic rigor.
UDL does not replace regular program, course and assessment
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objectives. UDL practices simply support the use of multiple
means of representation, multiple means of action and expression
and multiple means of engagement to support all learners in
meeting these objectives. It may be argued that academic rigour
increases, as students are expected to express materials in multiple
ways, limiting options for memorization and increasing the
likelihood of deep learning.
UDL has no research behind it.
UDL research has been conducted in many fields, by varying
researchers with the support of numerous institutions. Its
framework resulted from thorough research in the fields of
cognitive science, cognitive neuroscience, neuropsychology and
neuroscience. UDL guidelines and practices were a direct result
of intensive research and investigation both supported by
experimental and quantitative evidence as well as scholarly
reviews and expert opinions. A compilation of the past 10 years of
UDL research can be located on the National Center of Universal
Design for Learning website.
To make UDL work, you have to use technology.
It is true that technology can effectively support learning in
today’s classroom and can play an important role in the
implementation of UDL. However, in order to support UDL
and apply it effectively, technology is not a requirement if it is
not available. . Instructors can still support student learning with
no-tech or low-tech options as UDL classrooms focus on flexible
learning methods to support learning not just technological ones.
The following resources provide some low/no tech UDL
classroom options:
1. Example of a Technology-less lesson by Rose, Gravel, &
Domings (2010)
2. Technology-less options according to UDL principles by
Prince George County Public Schools
UDL is just good teaching.
UDL does not automatically assume or result in good teaching.
The term “good” is often judged subjectively and therefore not an
ideal term for academic discussion. UDL principles, guidelines
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and checkpoints provide a clear framework that informs
intentional teaching practices. Effective teaching will support
opportunities for BOTH instructors and students to assess
learning meaningfully and frequently in an inclusive physical
and intellectual environment. However, unless an instructor is
referencing the UDL framework and applying the UDL
principles in order to make decisions, assess and/or inform, they
are not implementing UDL.
Watch this video from The National Center on Universal Design for
Learning. A panel of experts discusses the UDL practices from a first
grade mathematics lesson.

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=274
National Center on Universal Design for Leanring]. (2010, Mar. 17).
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UDL Guidelines in Practice:Grade 1 Mathematics. [Video File}
Retrieved from https://youtu.be/KuTJJQWnMaQ

IMPORTANT UDL Resources:
Universal Design for Learning (UDL) for Specific Learning
Disability (or difficulty) in: mathematical calculation and
problem solving.
This is a matrix of UDL strategies and assistive technologies are
categorized by the 3 main principles of UDL. Use this guide to identify
appropriate strategies for your students to access the math curriculum.
Note: These UDL strategies will benefit ALL learners.
Get the UDL Guidelines in full-text format (Word): A complete
narrative describing the context within which CAST developed the
UDL Guidelines including explanations and examples of each principle
and checkpoint.
Download and keep a copy of the UDL Guidelines on this CAST
graphic organizer
Additional instructional modules and other resources on UDL
CAST, (n.d.). About Universal Design for Learning. Retrieved
from http://www.cast.org/our-work/about-udl.html#.WaQvoiiGPIU
MAST Modules on Universal Design for Learning: Modules
Addressing Special Education and Teacher Education
Universal Design for Learning: An Introduction
Elementary Lesson Planning

Ch. 13 Universal Design for Learning 223
High School Lesson Planning
Students in the Adapted Curriculum
Ralabate, P.K. (2011) Universal Design for Learning: Meeting the
Needs of All Students. The ASHA Leader, 16 (10), 14-17. do 10. 1044/
leader.FTR2.16102011.14 Retrieved from http://leader.pubs.asha.org/
article.aspx?articleid=2279147
This video from the Center for Excellence in Teaching and Learning at
OU, illustrates, how UDL principles serve culturally diverse students,
such as international students or English language learners. The target
audience is higher education, however the strategies are completely
relevant to K-12 environments.

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=274
[Center for Excellence in Teaching and Learning at OU]. (2017,
Jul. 25). Universal Design for Learning (Part 6): Culturally Diverse
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Learners. [Video File]. Retrieved from https://youtu.be/R6t60Fh23iA
Creative Commons Attribution license (reuse allowed)
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Ch. 14 Assessment for Learning (formative
assessment)
Faculty of Education., The Open Resource Bank for Interactive
Teaching, and University of Cambridge

Assessment for learning (AfL)
Assessment for learning has been defined as the process of interpreting
evidence to decide where learners are in their learning, where they
need to go and how best to get there. When assessment for learning
is well established in a classroom, students are actively involved in
their learning; able to judge the success of their work and to take
responsibility for their own progress
The notion of ‘assessment’ is often bound up with ideas regarding
examinations, accreditation, perhaps even accountability. However, for
some time there has been a growing discussion regarding ‘Assessment
for Learning’ (AfL), or formative assessment. This form of assessment
stands in contrast to summative assessment, which is understood to be
the form of assessment most often conducted at the end of the unit,
which is supposed to represent the understanding of that unit’s content
at that point in time. Assessment for Learning, in contrast, is targeted
at assessing understanding throughout teaching, helping students to
understand what stage they are at, and how they might improve. AfL
thus involves assessment to provide feedback for improving learning.
Click here to watch video (4:48 minutes) Rick Wormeli: Formative
and Summative Assessement
Rick Wormeli, author of Fair Isn’t Always Equal and Differentiation,
explains the difference between the two and how formative assessment
helps you offer better feedback to your students.
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

Stenhouse Publishers]. (2010, Nov. 30). Rick Wormelli:Formative
and Summative Assessment. [Video File]. Retrieved from
https://youtu.be/rJxFXjfB_B4Type your textbox content here.

Assessment for learning has been defined as:
The process of seeking and interpreting evidence for use by
learners and their teachers to decide where the learners are
in their learning, where they need to go and how best to get
there.
Quoted from Assessment for Learning: 10 Principles by the
Assessment Reform Group, 2002, available from aaia.org.uk.
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Click here to watch a video from Engage NY (2:36 minutes) The
Teacher provides feedback during and after instruction
• The teacher’s feedback to students is timely and based on
high quality questions. The feedback helps guide students to
a deeper understanding of the material and allows them to
use that understanding to develop alternate solutions.

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

[EngageNY]. (2016, Jan. 11). Teacher provides feedback during
and after instruction – Example 5. [Video File]. Retrieved from
https://youtu.be/cbm61KhmDQ0
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The following key characteristics identify assessment for learning in practice.
Assessment for learning
• is embedded in a view of teaching and learning of which it is
an essential part. Assessment for learning is not something
extra or ‘bolted on’ that a teacher has to do. Student learning
is the principal aim of schools and assessment for learning
aims to provide students with the skills and strategies for
taking the next steps in their learning;
• involves sharing learning goals with students. If students
understand the main purposes of their learning and what
they are aiming for, they are more likely to grasp what they
need to do to achieve it;
• aims to help students to know and recognize the standards
that they are aiming for. Learners need to be clear about
exactly what they have to achieve in order to progress. They
should have access to the criteria that will be used to judge
this, and be shown examples or models where other learners
have been successful. Students need to understand what
counts as ‘good work’;
• involves students in peer and self-assessment. Ultimately,
learners must be responsible for their own learning; the
teacher cannot do that for them. So students must be actively
involved in the process and need to be encouraged to see for
themselves how they have progressed in their learning and
what it is they need to do to improve. Teachers need to
encourage students to review their work critically and
constructively;
• provides feedback, which leads to students recognizing their
next steps and how to take them. Feedback should be about
the qualities of the work with specific advice on what needs
to be done in order to improve. Students need to be given
the time to act on advice and make decisions about their
work, rather than being the passive recipients of teachers’
judgements;
• involves both teacher and student in reviewing and
reflecting on assessment data (information). Students need to
have opportunities to communicate their evolving
understanding and to act on the feedback they are given.
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The interaction between teacher and student is an important
element of developing understanding and promoting
learning;
• is underpinned by confidence that every student can
improve. Poor feedback can lead to students believing that
they lack ‘ability’ and are not able to learn. Students will only
invest effort in a task if they believe they can achieve
something. The expectation in the classroom needs to be
that every student can make progress in his or her learning.
Based on: Assessment Reform Group (1999) Assessment for learning:
beyond the black box. University of Cambridge, Faculty of Education.
ISBN: 0856030422. (Adapted from Assessment for Learning
Introduction, section What).
Readers should also refer to Assessment for Learning Research
Summary and the references contained therein.
How might we use Assessment for Learning?
The following suggests some teaching strategies that will support the
development of assessment for learning in your classroom.
Key Characteristics of Assessment for Learning and Teaching
Strategies
Sharing learning objectives with students
• Share learning objectives at the beginning of the lesson and,
where appropriate, during the lesson, in language that
students can understand
• Use these objectives as the basis for questioning and
feedback during class discussions.
• Evaluate this feedback in relation to the achievement of the
learning objectives to inform the next stages of planning.
Click here to watch Engage NY video (2:10 minutes) Teacher
communicates expectations for learning.
Teacher’s purpose for the lesson or unit is clarified through a Q &
A with the students.
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

[EngageNY]. (2015, Nov. 18). Teacher communicates
expectations for learning – Example 2. [Video File]. Retrieved from
https://youtu.be/ujVp6wAVnr4

Helping students to know and recognize the standards they are aiming
for
• Show students work that has met the criteria with
explanations of why
• Give students clear success criteria and then relate them to
the learning objectives
• Model what it should look like, for example, exemplify good
writing on the board
• Ensure that there are clear, shared expectations about the
presentation of work
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• Provide displays of students’ work which show work in
progress as well as finished products
Click here to watch the Engage NY video (1:16 minutes) Teacher
communicates expectations for learning
Teacher’s purpose for the lesson or unit is clear, and includes where
it is situated within broader learning, as demonstrated by student
knowledge of key vocabulary.

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

[EngageNY]. (2015, Nov. 18). Teacher communicates
expectations for learning – Example. [Video File]. Retrieved from
https://youtu.be/5sBipS_cVRs

Involving students in peer and self-assessment
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• Give students clear opportunities to talk about what they
have learned and what they have found difficult, using the
learning objectives as a focus
• Encourage students to work/discuss together, focusing on
how to improve
• Ask students to explain their thinking: ‘How did you get
that answer?’
• Give time for students to reflect upon their learning
• Identify with students the next steps in learning
Click here to watch this Video from Engage NY (3:18 minutes). The
teacher uses formative assessment to monitor and adjust pacing
The teacher uses a variety of formative assessment moments to
monitor the progress of individual students. The students self-assess
progress and assist each other as necessary.

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276
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[EngageNY]. (2016, Jan 12). Teacher uses formative assessment
to monitor and adjust pacing- Example 6 [Video File]. Retrieved
from https://youtu.be/x4Wk_x3Zc2I

Providing feedback that leads students to recognizing their next steps
and how to take them
• Value oral as well as written feedback
• Ensure feedback is constructive as well as positive,
identifying what the student has done well, what needs to be
done to improve and how to do it
• Identify the next steps for groups and individuals as
appropriate
Click here to watch Engage NY video (2:17 minutes) The teacher
provides feedback to students
The teacher’s feedback to students is timely, uses a common rubric,
and connects to specific examples from the students’ work.
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

[EngageNY]. (2015, Dec. 4). Teacher provides feedback to
students- Example 10 [Video File]. Retrieved from
https://youtu.be/fGeYPYEBXsg

Promoting confidence that every student can improve
• Identify small steps to enable students to see their progress,
thus building confidence and self-esteem
• Encourage students to explain their thinking and reasoning
within a secure classroom ethos

Involving both teacher and student in reviewing and reflecting on
assessment information
• Reflect with students on their work, for example through a
storyboard of steps taken during an investigation
• Choose appropriate tasks to provide quality information
(with emphasis on process, not just the correct answer)
• Provide time for students to reflect on what they have
learned and understood, and to identify where they still have
difficulties
• Adjust planning, evaluate effectiveness of task, resources, etc.
as a result of assessment
(Adapted from Assessment for Learning Introduction, section How).
Summary of the research
Assessment for learning
Highlights of research findings in this area include the following work
Inside the black box: raising standards through classroom assessment
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The publication Inside the black box: raising standards through classroom
assessment is an influential pamphlet that summarizes the main findings
arising from 250 assessment articles (covering nine years of
international research) which were studied by Paul Black and Dylan
Wiliam. The document is well known and widely used, and acts as a
touchstone for many professionals in the field of assessment.
Assessment for learning: beyond the black box
This publication by the Assessment Reform Group follows up the
work of Black and Wiliam and identifies five key factors
• providing effective feedback to students;
• actively involving students in their own learning;
• adjusting teaching to take account of the results of
assessment;
• recognizing the profound influence assessment has on the
motivation and self- esteem of students, both of which are
crucial to learning;
• considering the need for students to be able to assess
themselves and to understand how to improve.
The research also identifies a number of risks with regard to
assessment
• valuing quantity and presentation rather than the quality of
learning;
• lowering the self-esteem of students by over-concentrating
on judgements rather than advice for improvement;
• demoralizing students by comparing them negatively and
repeatedly with more successful learners;
• giving feedback, which serves social and managerial
purposes rather than helping students to learn more
effectively;
• working with an insufficient picture of students’ learning
needs.
Working inside the black box: assessment for learning
Working inside the black box picks up where Inside the black box left
off. It sets out its main findings under four headings:
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Questioning
• More effort has to be spent in framing questions that are
worth asking.
• Wait time has to be increased to several seconds to give
students time to think, and everyone should be expected to
contribute to the discussion.
• Follow-up activities have to provide opportunities to ensure
that meaningful interventions that extend students’
understanding take place.
• The only point of asking questions is to raise issues about
which the teacher needs information, or about which the
students need to think.
Click here to watch the video from Engage NY (6:32 minutes) The
teacher uses a variety of questions
Most of the teacher’s questions are of high quality and asked with
adequate time for students to respond. Students share a few of their
own thoughts and questions.

A YouTube element has been excluded from this version of the
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text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=276

[EngageNY]. (2015, Nov. 24). Teacher uses a variety of questionsExample 4 [Video File]. Retrieved from https://youtu.be/
3s0-8jP6eGk
Feedback through marking (grading and comments)
• Written tasks, alongside oral questioning, should encourage
students to develop and show understanding of the key
features of the subject they have studied.
• Comments should identify what has been done well and
what still needs improvement, and give guidance on how to
make that improvement.
• Opportunities for students to follow up comments should be
planned as part of the overall learning process.
• To be effective, feedback should cause thinking to take
place.
Peer and self-assessment
• The criteria for evaluating any learning achievements must
be transparent to students to enable them to have a clear
overview, both of the aims of their work and of what it
means to complete it successfully.
• Students should be taught the habits and skills of
collaboration in peer assessment.
• Students should be encouraged to keep in mind the aims of
their work and to assess their own progress to meet these
aims as they proceed.
• Peer and self-assessment make unique contributions to the
development of students’ learning – they secure aims that
cannot be achieved in any other way.
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The formative use of summative tests
• Students should be engaged in a reflective review of the
work they have done to enable them to plan their revision
effectively.
• Students should be encouraged to set questions and mark
answers to help them, both to understand the assessment
process and to focus further efforts for improvement.
• Students should be encouraged through peer and selfassessment to apply criteria to help them understand how
their work might be improved.
• Summative tests should be, and should be seen to be, a
positive part of the learning process.
The underlying issues are identified:
• learning theory (teachers need to know in advance what
sort of feedback will be useful; they need to understand how
their students learn);
• subject differences (teachers need to have an understanding
of the fundamental principles of the subject, an
understanding of the kinds of difficulty that students might
have, and the creativity to think up questions which can
stimulate productive thinking – such pedagogical content
knowledge is essential in interpreting response);
• motivation and self-esteem (learning is not just a cognitive
exercise: it involves the whole person – learning for learning
rather than for rewards or grades);
• a learning environment – principles and plans (teachers
need to have forethought of how to teach in a way which
establishes a supportive climate);
• a learning environment – roles and responsibilities
(teachers need to help students become active learners who
can take increasing responsibility for their progress)

Resources on Assessment for Learning (aka Formative Assessment)
Brookhart, S. & Lazarus, S. (2017) Formative Assessment for
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Students with Disabilities.
Commissioned by the Council of Chief State School Officers State
Collaborative on Assessing
Special Education Students and Formative Assessment, Washington,
DC. https://www.ccsso.org/sites/default/files/2017-12/
Formative_Assessment_for_Students_with_Disabilities.pdf
56
different
ways
to
gather
evidence
of
student
achievement ” Formative assessment”
*Collaborative Learning, Independent Learning. Retrieved
from https://schools.archmil.org/CentersofExcellence/DOCsPDFs/
Learning-Support-Teams/2015-16/October-8-2015/FormativeAssessments/
FormativeAssessmentandMonitoringStudentProgress.pdf This
resource has links to technology tools for formative assessment and
monitoring student progress.
Formative Assessment Toolkit: from the West Virginia Department of
Education.
Teachthought Twitter Post, (7.23.19). 60 Non-Threatening
Formative Assessment Techniques ( downloadable link) . bit.ly/
2EfAj7m
References
ORBIT: The Open Resource Bank for Interactive Teaching,
University of Cambridge, Faculty of Education. Retrieved from
• Assessment for Learning Introduction:
http://oer.educ.cam.ac.uk/wiki/
Assessment_for_Learning_Introduction
• Assessment for Learning Research Summary:
http://oer.educ.cam.ac.uk/wiki/
Assessment_for_Learning_Research_Summary
(CC BY NC SA)
Go to the EngageNY YouTube Channel for more examples of
formative assessment in the classroom and other best practices in
teaching
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EngageNY ,
YouTube
Channel.
Retrieved
from https://www.youtube.com/user/EngageNY (CC BY NC SA)

Ch. 15 Teacher made assessment strategies
Kevin Seifert and Rosemary Sutton

Teacher-made assessment strategies
Kym teaches sixth grade students in an urban school where most
of the families in the community live below the poverty line. Each
year the majority of the students in her school fail the statewide
tests. Kym follows school district teaching guides and typically uses
direct instruction in her Language Arts and Social Studies classes. The
classroom assessments are designed to mirror those on the statewide tests
so the students become familiar with the assessment format.
When Kym is in a graduate summer course on motivation she reads
an article called, “Teaching strategies that honor and motivate inner-city
African American students” (Teel, Debrin-Parecki, & Covington, 1998)
and she decides to change her instruction and assessment in fall in four
ways:
•

•

•

First, she stresses an incremental approach to ability focusing
on effort and allows students to revise their work several
times until the criteria are met.
Second, she gives students choices in performance
assessments (e.g. oral presentation, art project, creative
writing).
Third, she encourages responsibility by asking students to
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•

assist in classroom tasks such as setting up video equipment,
handing out papers etc.
Fourth, she validates student’ cultural heritage by
encouraging them to read biographies and historical fiction
from their own cultural backgrounds.

Kym reports that the changes in her students’ effort and demeanor in
class are dramatic: students are more enthusiastic, work harder, and
produce better products. At the end of the year twice as many of her
students pass the statewide test than the previous year.
Afterward. Kym still teaches sixth grade in the same school district
and continues to modify the strategies described above. Even though the
performance of the students she taught improved the school was closed
because, on average, the students’ performance was poor. Kym gained
a Ph.D and teaches Educational Psychology to preservice and inservice
teachers in evening classes.
Kym’s story illustrates several themes related to assessment that we
explore in this chapter on teacher-made assessment strategies and in the
chapter on standardized testing.
First, choosing effective classroom assessments is related to
instructional practices, beliefs about motivation, and the presence of
statewide standardized testing.
Second, some teacher-made classroom assessments enhance student
learning and motivation —some do not.
Third, teachers can improve their teaching through action research.
This involves identifying a problem (e.g. low motivation and
achievement), learning about alternative approaches (e.g. reading the
literature), implementing the new approaches, observing the results
(e.g. students’ effort and test results), and continuing to modify the
strategies based on their observations.
Best practices in assessing student learning have undergone dramatic
changes in the last 20 years. When Rosemary was a mathematics
teacher in the 1970s, she did not assess students’ learning she tested
them on the mathematics knowledge and skills she taught during the
previous weeks. The test formats varied little and students always did
them individually with pencil and paper.
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Many teachers, including mathematics teachers, now use a wide
variety of methods to determine what their students have learned and
also use this assessment information to modify their instruction. In this
chapter, the focus is on using classroom assessments to improve student
learning and we begin with some basic concepts.
Basic concepts
Assessment is an integrated process of gaining information about
students’ learning and making value judgments about their progress
(Linn & Miller, 2005). Information about students’ progress can be
obtained from a variety of sources, including projects, portfolios,
performances, observations, and tests. The information about students’
learning is often assigned specific numbers or grades and this involves
measurement. Measurement answers the question, “How much?” and
is used most commonly when the teacher scores a test or product and
assigns numbers (e.g. 28 /30 on the biology test; 90/100 on the science
project).
Evaluation is the process of making judgments about the assessment
information (Airasian, 2005). These judgments may be about
individual students (e.g. should Jacob’s course grade take into account
his significant improvement over the grading period?), the assessment
method used (e.g. is the multiple choice test a useful way to obtain
information about problem solving), or one’s own teaching (e.g. most
of the students this year did much better on the essay assignment than
last year so my new teaching methods seem effective).
The primary focus in this chapter is on assessment for learning,
where the priority is designing and using assessment strategies to
enhance student learning and development. Assessment for learning is
often referred to as formative assessment, i.e. it takes place during the
course of instruction by providing information that teachers can use
to revise their teaching and students can use to improve their learning
(Black, Harrison, Lee, Marshall & Wiliam, 2004).
Formative assessment includes both informal assessment involving
spontaneous unsystematic observations of students’ behaviors (e.g.
during a question and answer session or while the students are working
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on an assignment) and formal assessment involving pre-planned,
systematic gathering of data.
Assessment of learning is formal assessment that involves assessing
students in order to certify their competence and fulfill accountability
mandates and is the primary focus of the next chapter on standardized
tests but is also considered in this chapter. Assessment of learning
is typically summative, that is, administered after the instruction is
completed (e.g. a final examination in an educational psychology
course). Summative assessments provide information about how well
students mastered the material, whether students are ready for the next
unit, and what grades should be given (Airasian, 2005).
Assessment for learning: an overview of the process
Using assessment to advance students’ learning not just check on
learning requires viewing assessment as a process that is integral to the
all phases of teaching including planning, classroom interactions and
instruction, communication with parents, and self-reflection (Stiggins,
2002). Essential steps in assessment for learning include:
Step 1: Having clear instructional goals and communicating them to
students
Teachers need to think carefully about the purposes of each lesson
and unit. This may be hard for beginning teachers. Teachers must
communicate the lesson goals and objectives to their students so they
know what is important for them to learn. No matter how thorough
a teacher’s planning has been, if students do not know what they are
supposed to learn they will not learn as much.
Step 2: Selecting appropriate assessment techniques
Selecting and administrating assessment techniques that are
appropriate for the goals of instruction as well as the developmental
level of the students are crucial components of effective assessment for
learning. Teachers need to know the characteristics of a wide variety
of classroom assessment techniques and how these techniques can be
adapted for various content, skills, and student characteristics. They
also should understand the role reliability, validity, and the absence of
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bias should play is choosing and using assessment techniques. Much of
this chapter focuses on this information.
Step 3: Using assessment to enhance motivation and confidence
Students’ motivation and confidence is influenced by the type of
assessment used as well as the feedback given about the assessment
results. Consider, Samantha a college student who takes a history class
in which the professor’s lectures and text book focus on really
interesting major themes. However, the assessments are all multiplechoice tests that ask about facts and Samantha, who initially enjoys
the classes and readings, becomes angry, loses confidence she can do
well, and begins to spend less time on the class material. The type of
feedback provided to students is also important and we elaborate on
these ideas later in this chapter.
Step 4: Adjusting instruction based on information
An essential component of assessment for learning is that the teacher
uses the information gained from assessment to adjust instruction.
These adjustments occur in during lesson when a teacher may decide
that students’ responses to questions indicate sufficient understanding
to introduce a new topic, or that her observations of students’ behavior
indicates that they do not understand the assignment and so need
further explanation. Adjustments also occur when the teacher reflects
on the instruction after the lesson is over and is planning for the next
day. We provide examples of adjusting instruction in this chapter.
Step 5: Communicating with parents and guardians
Students’ learning and development is enhanced when teachers
communicate with parents regularly about their children’s
performance. Teachers communicate with parents in a variety of ways
including newsletters, telephone conversations, email, school district
websites and parent-teacher conferences. Effective communication
requires that teachers can clearly explain the purpose and characteristics
of the assessment as well as the meaning of students’ performance. This
requires a thorough knowledge of the types and purposes of teacher
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made and standardized assessments and well as clear communication
skills.
We now consider each step in the process of assessment for learning
in more detail. In order to be able to select and administer appropriate
assessment techniques teachers need to know about the variety of
techniques that can be used as well as what factors ensure that the
assessment techniques are high quality. We begin by considering high
quality assessments.

Selecting appropriate assessment techniques: high quality
assessments
For an assessment to be high quality it needs to have good validity and
reliability as well as absence of bias.
Validity
Validity is the evaluation of the “adequacy and appropriateness of the
interpretations and uses of assessment results” for a given group of
individuals (Linn & Miller, 2005, p. 68).
For example, is it appropriate to conclude that the results of a
mathematics test on fractions given to recent immigrants accurately
represents their understanding of fractions?
Is it appropriate for the teacher to conclude, based on her
observations, that a kindergarten student, Jasmine, has Attention
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Deficit Disorder because she does not follow the teacher’s oral
instructions?
Obviously, in each situation other interpretations are possible that
the immigrant students have poor English skills rather than
mathematics skills, or that Jasmine may be hearing impaired.
It is important to understand that validity refers to the interpretation
and uses made of the results of an assessment procedure not of the
assessment procedure itself. For example, making judgments about the
results of the same test on fractions may be valid if all the students
understand English well. A teacher, concluding from her observations
that the kindergarten student has Attention Deficit Disorder (ADD)
may be appropriate if the student has been screened for hearing and
other disorders (although the classification of a disorder like ADD
cannot be made by one teacher). Validity involves making an overall
judgment of the degree to which the interpretations and uses of the
assessment results are justified. Validity is a matter of degree (e.g. high,
moderate, or low validity) rather than all-or none (e.g. totally valid vs
invalid) (Linn & Miller, 2005).
Three sources of evidence are considered when assessing
validity—content, construct and predictive.
Content validity evidence is associated with the question: How well
does the assessment include the content or tasks it is supposed to?
For example, suppose your educational psychology instructor devises
a mid-term test and tells you this includes chapters one to seven in
the text book. Obviously, all the items in test should be based on the
content from educational psychology, not your methods or cultural
foundations classes. Also, the items in the test, should cover content
from all seven chapters and not just chapters three to seven—unless the
instructor tells you that these chapters have priority.
Teachers’ have to be clear about their purposes and priorities for
instruction before they can begin to gather evidence related content
validity. Content validation determines the degree that assessment tasks
are relevant and representative of the tasks judged by the teacher (or
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test developer) to represent their goals and objectives (Linn & Miller,
2005). It is important for teachers to think about content validation
when devising assessment tasks and one way to help do this is to devise
a Table of Specifications. (link below)
An example, based on Pennsylvania’s State standards for grade 3
geography, is in . In the left-hand column is the instructional content
for a 20-item test the teacher has decided to construct with two kinds
of instructional objectives: identification and uses or locates. The
second and third columns identify the number of items for each
content area and each instructional objective. Notice that the teacher
has decided that six items should be devoted to the sub area of
geographic representations- more than any other sub area. Devising a
table of specifications helps teachers determine if some content areas
or concepts are over-sampled (i.e. there are too many items) and some
concepts are under-sampled (i.e. there are too few items).
Table 35: Example of Table of Specifications: grade 3 basic
geography literacy
Construct validity evidence is more complex than content validity
evidence. Often, we are interested in making broader judgments about
student’s performances than specific skills such as doing fractions. The
focus may be on constructs such as mathematical reasoning or reading
comprehension.
A construct is a characteristic of a person we assume exists to help explain
behavior.
For example, we use the concept of test anxiety to explain why
some individuals when taking a test have difficulty concentrating, have
physiological reactions such as sweating, and perform poorly on tests
but not in class assignments. Similarly, mathematics reasoning and
reading comprehension are constructs as we use them to help explain
performance on an assessment.
Construct validation is the process of determining the extent to
which performance on an assessment can be interpreted in terms of the
intended constructs and is not influenced by factors irrelevant to the
construct.
For example, judgments about recent immigrants’ performance on
a mathematical reasoning test administered in English will have low
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construct validity if the results are influenced by English language
skills that are irrelevant to mathematical problem solving. Similarly,
construct validity of end-of-semester examinations is likely to be poor
for those students who are highly anxious when taking major tests but
not during regular class periods or when doing assignments. Teachers
can help increase construct validity by trying to reduce factors that
influence performance but are irrelevant to the construct being
assessed. These factors include anxiety, English language skills,
and reading speed (Linn & Miller 2005).
A third form of validity evidence is called criterion-related validity.
Selective colleges in the USA use the ACT or SAT among other
criteria to choose who will be admitted because these standardized tests
help predict freshman grades, i.e. have high criterion-related validity.
Some K-12 schools give students math or reading tests in the fall
semester in order to predict which are likely to do well on the annual
state tests administered in the spring semester and which students are
unlikely to pass the tests and will need additional assistance. If the tests
administered in fall do not predict students’ performances accurately,
then the additional assistance may be given to the wrong students
illustrating the importance of criterion-related validity.
Reliability
Reliability refers to the consistency of the measurement (Linn & Miller
2005). Suppose Mr Garcia is teaching a unit on food chemistry in his
tenth-grade class and gives an assessment at the end of the unit using
test items from the teachers’ guide. Reliability is related to questions
such as: How similar would the scores of the students be if they had
taken the assessment on a Friday or Monday? Would the scores have
varied if Mr Garcia had selected different test items, or if a different
teacher had graded the test? An assessment provides information about
students by using a specific measure of performance at one particular
time. Unless the results from the assessment are reasonably consistent
over different occasions, different raters, or different tasks (in the same
content domain) confidence in the results will be low and so cannot be
useful in improving student learning.
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Obviously, we cannot expect perfect consistency. Students’ memory,
attention, fatigue, effort, and anxiety fluctuate and so influence
performance. Even trained raters vary somewhat when grading
assessment such as essays, a science project, or an oral presentation.
Also, the wording and design of specific items influence students’
performances. However, some assessments are more reliable than
others and there are several strategies teachers can use to increase
reliability
• First, assessments with more tasks or items typically have higher
reliability.
To understand this, consider two tests one with five items and one with
50 items. Chance factors influence the shorter test more then the longer
test. If a student does not understand one of the items in the first test
the total score is very highly influenced (it would be reduced by 20 per
cent). In contrast, if there was one item in the test with 50 items that
were confusing, the total score would be influenced much less (by only
2 percent). Obviously, this does not mean that assessments should be
inordinately long, but, on average, enough tasks should be included to
reduce the influence of chance variations.
• Second, clear directions and tasks help increase reliability.
If the directions or wording of specific tasks or items are unclear, then
students have to guess what they mean undermining the accuracy of
their results.
• Third, clear scoring criteria are crucial in ensuring high reliability
(Linn & Miller, 2005).

Absence of bias
Bias occurs in assessment when there are components in the assessment
method or the administration of the assessment that distort the
performance of the student because of their personal characteristics
such as gender, ethnicity, or social class (Popham, 2005).
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• Two types of assessment bias are important: offensiveness and
unfair penalization.
An assessment is most likely to be offensive to a subgroup of students
when negative stereotypes are included in the test. For example, the
assessment in a health class could include items, in which all the doctors
were men and all the nurses were women. Or, a series of questions in
a social studies class could portray Latinos and Asians as immigrants
rather than native born Americans. In these examples, some female,
Latino or Asian students are likely to be offended by the stereotypes
and this can distract them from performing well on the assessment.
Unfair penalization occurs when items disadvantage one group not
because they may be offensive but because of differential background
experiences. For example, an item for math assessment that assumes
knowledge of a particular sport may disadvantage groups not as
familiar with that sport (e.g. American football for recent immigrants).
Or an assessment on team work that asks students to model their
concept of a team on a symphony orchestra is likely to be easier for
those students who have attended orchestra performances—probably
students from affluent families. Unfair penalization does not occur just
because some students do poorly in class. For example, asking questions
about a specific sport in a physical education class when information on
that sport had been discussed in class is not unfair penalization as long
as the questions do not require knowledge beyond that taught in class
that some groups are less likely to have.
It can be difficult for new teachers teaching in multi-ethnic
classrooms to devise interesting assessments that do not penalize any
groups of students. Teachers need to think seriously about the impact
of students’ differing backgrounds on the assessment they use in class.
Listening carefully to what students say is important as is learning
about the backgrounds of the students.
Selecting appropriate assessment techniques II: types of teacher-made
assessments
One of the challenges for beginning teachers is to select and use
appropriate assessment techniques. In this section, we summarize the
wide variety of types of assessments that classroom teachers use. First,
we discuss the informal techniques teachers use during instruction that
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typically require instantaneous decisions. Then we consider formal
assessment techniques that teachers plan before instruction and allow
for reflective decisions.

Teachers’ observation, questioning, and record keeping
During teaching, teachers not only have to communicate the
information they planned, but also continuously monitor students’
learning and motivation in order to determine whether modifications
have to be made (Airasian, 2005). Beginning teachers find this more
difficult than experienced teachers because of the complex cognitive
skills required to improvise and be responsive to students’ needs while
simultaneously keeping in mind the goals and plans of the lesson
(Borko & Livingston, 1989).
• The informal assessment strategies teachers most often use during
instruction are observation and questioning.
Observation
Effective teachers observe their students from the time they enter the
classroom. Some teachers greet their students at the door not only to
welcome them but also to observe their mood and motivation. Are
Hannah and Naomi still not talking to each other? Does Ethan have his
materials with him? Gaining information on such questions can help
the teacher foster student learning more effectively (e.g. suggesting
Ethan goes back to his locker to get his materials before the bell rings
or avoiding assigning Hannah and Naomi to the same group).
During instruction, teachers observe students’ behavior to gain
information about students’ level of interest and understanding of the
material or activity. Observation includes looking at non-verbal
behaviors as well as listening to what the students are saying. For
example, a teacher may observe that a number of students are looking
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out of the window rather than watching the science demonstration,
or a teacher may hear students making comments in their group
indicating they do not understand what they are supposed to be doing.
Observations also help teachers decide which student to call on next,
whether to speed up or slow down the pace of the lesson, when more
examples are needed, whether to begin or end an activity, how well
students are performing a physical activity, and if there are potential
behavior problems (Airasian, 2005). Many teachers find that moving
around the classroom helps them observe more effectively because they
can see more students from a variety of perspectives. However, the fast
pace and complexity of most classrooms makes it difficult for teachers
to gain as much information as they want.
Questioning
Teachers ask questions for many instructional reasons, including
keeping students’ attention on the lesson, highlighting important
points and ideas, promoting critical thinking, allowing students to
learn from each other’s answers, and providing information about
students’ learning. Devising good appropriate questions and using
students’ responses to make effective instantaneous instructional
decisions is very difficult.
Some strategies to improve questioning include:
• planning and writing down the instructional questions that will
be asked
• allowing sufficient wait time for students to respond
• listening carefully to what students say rather than listening for
what is expected
• varying the types of questions asked
• making sure some of the questions are higher level
• asking follow-up questions
While the informal assessment based on spontaneous observation and
questioning is essential for teaching there are inherent problems with
the validity, reliability and bias in this information (Airasian, 2005;
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Stiggins 2005). We summarize these issues and some ways to reduce
the problems in Table 35.
Table 36: Validity and reliability of observation and questioning
(problem and strategies to alleviate the problem
Record keeping
Keeping records of observations improves reliability and can be used
to enhance understanding of one student, a group, or the whole class’
interactions. Sometimes this requires help from other teachers. For
example, Alexis, a beginning science teacher is aware of the research
documenting that longer wait time enhances students’ learning (e.g.
Rowe, 2003) but is unsure of her behaviors so she asks a colleague to
observe and record her wait times during one class period. Alexis learns
her wait times are very short for all students so she starts practicing
silently counting to five whenever she asks students a question.
Teachers can keep anecdotal records about students without help
from peers. These records contain descriptions of incidents of a
student’s behavior, the time and place the incident takes place, and a
tentative interpretation of the incident. For example, the description
of the incident might involve Joseph, a second-grade student, who fell
asleep during the mathematics class on a Monday morning.
A tentative interpretation could be the student did not get enough
sleep over the weekend, but alternative explanations could be the
student is sick or is on medications that make him drowsy. Obviously,
additional information is needed and the teacher could ask Joseph why
he is so sleepy and also observe him to see if he looks tired and sleepy
over the next couple of weeks.
Anecdotal records often provide important information and are
better than relying on one’s memory, but they take time to maintain
and it is difficult for teachers to be objective. For example, after seeing
Joseph fall asleep the teacher may now look for any signs of Joseph’s
sleepiness—ignoring the days he is not sleepy. Also, it is hard for
teachers to sample a wide enough range of data for their observations
to be highly reliable.
Teachers also conduct more formal observations, especially for
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students who have IEP’s. An example of the importance of informal
and formal observations in a preschool follows:
The class of preschoolers in a suburban neighborhood of a large
city has eight special needs students and four students—the peer
models—who have been selected because of their well-developed
language and social skills. Some of the special needs students
have been diagnosed with delayed language, some with behavior
disorders, and several with autism.
The students are sitting on the mat with the teacher who has
a box with sets of three “cool” things of varying size (e.g. toy
pandas) and the students are asked to put the things in order
by size, big, medium and small. Students who are able are also
requested to point to each item in turn and say “This is the big
one”, “This is the medium one” and “This is the little one”.
For some students, only two choices (big and little) are offered
because that is appropriate for their developmental level. The
teacher informally observes that one of the boys is having trouble
keeping his legs still so she quietly asks the aid for a weighted
pad that she places on the boy’s legs to help him keep them still.
The activity continues and the aide carefully observes student’s
behaviors and records on IEP progress cards whether a child
meets specific objectives such as: “When given two picture or
object choices, Mark will point to the appropriate object in 80 per
cent of the opportunities.”
The teacher and aides keep records of the relevant behavior
of the special needs students during the half day they are in
preschool. The daily records are summarized weekly. If there are
not enough observations that have been recorded for a specific
objective, the teacher and aide focus their observations more
on that child, and if necessary, try to create specific situations
that relate to that objective. At end of each month the teacher
calculates whether the special needs children are meeting their
IEP objectives.
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Selected response items
Common formal assessment formats used by teachers are multiple
choice, matching, and true/false items. In selected response items
students must select a response provided by the teacher or test
developer rather than constructing a response in their own words or
actions. Selected response items do not require that students recall the
information but rather recognize the correct answer.
Tests with these items are called objective because the results are not
influenced by scorers’ judgments or interpretations and so are often
machine scored. Eliminating potential errors in scoring increases the
reliability of tests but teachers who only use objective tests are liable
to reduce the validity of their assessment because objective tests are
not appropriate for all learning goals (Linn & Miller, 2005). Effective
assessment for learning as well as assessment of learning must be based
on aligning the assessment technique to the learning goals and
outcomes.
For example, if the goal is for students to conduct an experiment
then they should be asked to do that rather that than being asked about
conducting an experiment.
Common problems

Selected response items are easy to score but are hard to devise.
Teachers often do not spend enough time constructing items and
common problems include:
1. Unclear wording in the items
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• True or False: Although George Washington was born into a
wealthy family, his father died when he was only 11, he worked
as a youth as a surveyor of rural lands, and later stood on the
balcony of Federal Hall in New York when he took his oath of
office in 1789.
1. Cues that are not related the content being examined.
• A common clue is that all the true statements on a true/false test
or the corrective alternatives on a multiple-choice test are longer
than the untrue statements or the incorrect alternatives.
1. Using negatives (or double negatives) the items.
• A poor item. “True or False: None of the steps made by the
student was unnecessary.”
• A better item. True or False: “All of the steps were necessary.”
Students often do not notice the negative terms or find them confusing
so avoiding them is generally recommended (Linn & Miller 2005).
However, since standardized tests often use negative items, teachers
sometimes deliberately include some negative items to give students
practice in responding to that format.
1. Taking sentences directly from a textbook or lecture notes.
Removing the words from their context often makes them ambiguous
or can change the meaning. For example, a statement from Chapter
3 taken out of context suggests all children are clumsy. “Similarly,
with jumping, throwing and catching: the large majority of children
can do these things, though often a bit clumsily.” A fuller quotation
makes it clearer that this sentence refers to 5-year-olds: For some fives,
running still looks a bit like a hurried walk, but usually it becomes
more coordinated within a year or two. Similarly, with jumping,
throwing and catching: the large majority of children can do these
things, though often a bit clumsily, by the time they start school, and
most improve their skills noticeably during the early elementary years.”
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If the abbreviated form was used as the stem in a true/false item it
would obviously be misleading.
1. Avoid trivial questions
e.g. Jean Piaget was born in what year?
1. a) 1896
2. b) 1900
3. c) 1880
4. d) 1903
While it important to know approximately when Piaget made his
seminal contributions to the understanding of child development, the
exact year of his birth (1880) is not important.
Strengths and weaknesses

All types of selected response items have a number of strengths and
weaknesses.
• True/False items are appropriate for measuring factual
knowledge such as vocabulary, formulae, dates, proper
names, and technical terms. They are very efficient as they
use a simple structure that students can easily understand,
and take little time to complete. They are also easier to
construct than multiple choice and matching items.
However, students have a 50 percent probability of getting
the answer correct through guessing so it can be difficult to
interpret how much students know from their test scores.
Examples of common problems that arise when devising
true/false items are in Table 37.
Table 37: Common errors in selected response items (type of assessment
item/ common errors/ example)
In matching items, two parallel columns containing terms, phrases,
symbols, or numbers are presented and the student is asked to match
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the items in the first column with those in the second column.
Typically, there are more items in the second column to make the task
more difficult and to ensure that if a student makes one error they do
not have to make another.
Matching items most often are used to measure lower level
knowledge, such as persons and their achievements, dates and
historical events, terms and definitions, symbols and concepts,
plants or animals and classifications (Linn & Miller, 2005). An
example with Spanish language words and their English equivalents is
below:
Directions: On the line to the left of the Spanish word in Column
A, write the letter of the English word in Column B that has the same
meaning.In matching items, two parallel columns containing terms,
phrases, symbols, or numbers are presented and the student is asked to
match the items in the first column with those in the second column.
Typically there are more items in the second column to make the task
more difficult and to ensure that if a student makes one error they
do not have to make another. Matching items most often are used to
measure lower level knowledge such as persons and their achievements,
dates and historical events, terms and definitions, symbols and concepts,
plants or animals and classifications (Linn & Miller, 2005). An example
with Spanish language words and their English equivalents is below:
Column A

Column B

___

1. Casa

A. Aunt

___

2. Bebé

B. Baby

___

3. Gata

C. Brother

___

4. Perro

D. Cat

___

5. Hermano E. Dog

1. Father
2. House
While matching items may seem easy to devise it is hard to create
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homogenous lists. Other problems with matching items and suggested
remedies are in Table 37.
Multiple Choice items are the most commonly used type of objective
test items because they have a number of advantages over other
objective test items.
• Most importantly, they can be adapted to assess higher levels
thinking such as application as well as lower level factual
knowledge. The first example below assesses knowledge of a
specific fact, whereas the second example assesses application of
knowledge.
Who is best known for their work on the development of the morality of
justice?
1. a) Erikson
2. b) Vygotsky
3. c) Maslow
4. d) Kohlberg
Which one of the following best illustrates the law of diminishing returns
1. a) A factory doubled its labor force and increased production by
50 per cent
2. b) The demand for an electronic product increased faster than
the supply of the product
3. c) The population of a country increased faster than agricultural
self sufficiency
4. d) A machine decreased in efficacy as its parts became worn out
(Adapted from Linn and Miller 2005, p, 193).
There are several other advantages of multiple choice items. Students
have to recognize the correct answer not just know the incorrect
answer as they do in true/false items. Also, the opportunity for guessing
is reduced because four or five alternatives are usually provided whereas
in true/false items students only have to choose between two choices.
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Also, multiple choice items do not need homogeneous material as
matching items do.
However, creating good multiple-choice test items is difficult and
students (maybe including you) often become frustrated when taking
a test with poor multiple choice items. Three steps must be considered
when constructing a multiple-choice item: formulating a clearly stated
problem, identifying plausible alternatives, and removing irrelevant
clues to the answer. Common problems in each of these steps are
summarized in Table 38
Table 38: Common errors in constructed response items
Constructed response items
Formal assessment also includes constructed response items, in which
students are asked to recall information and create an answer—not just
recognize if the answer is correct—so guessing is reduced.
• Constructed response items can be used to assess a wide
variety of kinds of knowledge and two major kinds are
discussed: completion or short answer (also called short
response) and extended response.

Completion and short answer
Completion and short answer items can be answered in a word, phrase,
number, or symbol. These types of items are essentially the same
only varying in whether the problem is presented as a statement or a
question (Linn & Miller 2005). For example:
Completion: The first traffic light in the US was invented
by…………….
Short Answer: Who invented the first traffic light in the US?
These items are often used in mathematics tests, e.g.
3 + 10 = …………..?
If x = 6, what does x(x-1) =……….
Draw the line of symmetry on the following shape
A major advantage of these items is they that they are easy to
construct. However, apart from their use in mathematics they are
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unsuitable for measuring complex learning outcomes and are
often difficult to score. Completion and short answer tests are
sometimes called objective tests as the intent is that there is only one
correct answer and so there is no variability in scoring but unless the
question is phrased very carefully, there are frequently a variety of
correct answers. For example, consider the item
Where was President Lincoln born?………………..
The teacher may expect the answer “in a log cabin” but other correct
answers are also “on Sinking Spring Farm”, “in Hardin County” or “in
Kentucky”. Common errors in these items are summarized in Table
38.
Extended response
Extended response items are used in many content areas and answers
may vary in length from a paragraph to several pages. Questions that
require longer responses are often called essay questions. Extended
response items have several advantages and the most important is their
adaptability for measuring complex learning outcomes— particularly
integration and application. These items also require that students
write and therefore provide teachers a way to assess writing skills. A
commonly cited advantage to these items is their ease in construction;
however, carefully worded items that are related to learning outcomes
and assess complex learning are hard to devise (Linn & Miller, 2005).
Well-constructed items phrase the question so the task of the student
is clear. Often this involves providing hints or planning notes. In the
first example below the actual question is clear not only because of the
wording, but because of the format (i.e. it is placed in a box). In the
second and third examples planning notes are provided:
Example 1: Third grade mathematics:
The owner of a bookstore gave 14 books to the school. The principal
will give an equal number of books to each of three classrooms and
the remaining books to the school library. How many books could the
principal give to each student and the school?
Show all your work on the space below and on the next page.
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Explain in words how you found the answer. Tell why you took the
steps you did to solve the problem.
From Illinois Standards Achievement Test, 2006;
Example 2: Fifth grade science: The grass is always greener
Jose and Maria noticed three different types of soil, black soil, sand,
and clay, were found in their neighborhood. They decided to investigate
the question, “How does the type of soil (black soil, sand, and clay)
under grass sod affect the height of grass?”
Plan an investigation that could answer their new question.
In your plan, be sure to include:
•
•
•
•
•
•
•
•

Prediction of the outcome of the investigation
Materials needed to do the investigation
Procedure that includes:
logical steps to do the investigation
one variable kept the same (controlled)
one variable changed (manipulated)
any variables being measure and recorded
how often measurements are taken and recorded (From
Washington State 2004 assessment of student learning)

Example 3: Grades 9-11 English:
Writing prompt
Some people think that schools should teach students how to cook.
Other people think that cooking is something that ought to be taught
in the home. What do you think? Explain why you think as you do.
Planning notes
Choose One:
□ I think schools should teach students how to cook
□ I think cooking should l be taught in the home
I
think
cooking
should
be
taught
in
……………………………..because………
(school) or (the home)
(From Illinois Measure of Annual Growth in English)
A major disadvantage of extended response items is the difficulty in
reliable scoring. Not only do various teachers score the same response
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differently but also the same teacher may score the identical response
differently on various occasions (Linn & Miller 2005). A variety of steps
can be taken to improve the reliability and validity of scoring.
First, teachers should begin by writing an outline of a model answer.
This helps make it clear what students are expected to include. Second,
a sample of the answers should be read. This assists in determining
what the students can do and if there are any common misconceptions
arising from the question. Third, teachers have to decide what to do
about irrelevant information that is included (e.g. is it ignored or are
students penalized) and how to evaluate mechanical errors such as
grammar and spelling. Then, a point scoring or a scoring rubric should
be used.
In point scoring components of the answer are assigned points. For
example, if students were asked:
What are the nature, symptoms, and risk factors of hyperthermia?
Point Scoring Guide:
Definition (natures)
2 pts
Symptoms (1 pt for each)
5 pts
Risk Factors (1 point for each) 5 pts
Writing
3 pts
This provides some guidance for evaluation and helps consistency,
but point scoring systems often lead the teacher to focus on facts
(e.g. naming risk factors) rather than higher level thinking that may
undermine the validity of the assessment if the teachers’ purposes
include higher level thinking. A better approach is to use a scoring
rubric that describes the quality of the answer or performance at each
level.
Scoring rubrics
Scoring rubrics can be holistic or analytical. In holistic scoring
rubrics, general descriptions of performance are made and a single
overall score is obtained. An example from grade 2 language arts in Los
Angeles Unified School District classifies responses into four levels: not
proficient, partially proficient, proficient and advanced is on Table 39.
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Table 39: Example of holistic scoring rubric: English
language arts grade 2
Analytical rubrics provide descriptions of levels of student
performance on a variety of characteristics. For example, six
characteristics used for assessing writing developed by the Northwest
Regional Education Laboratory (NWREL) are:
•
•
•
•
•
•

ideas and content
organization
voice
word choice
sentence fluency
conventions

Descriptions of high, medium, and low responses for each
characteristic are available from: http://www.nwrel.org/assessment/
toolkit98/traits/index.html).
Holistic rubrics have the advantages that they can be developed
more quickly than analytical rubrics. They are also faster to use as
there is only one dimension to examine. However, they do not provide
students feedback about which aspects of the response are strong and
which aspects need improvement (Linn & Miller, 2005). This means
they are less useful for assessment for learning. An important use of
rubrics is to use them as teaching tools and provide them to students
before the assessment so they know what knowledge and skills are
expected.
Teachers can use scoring rubrics as part of instruction by giving
students the rubric during instruction, providing several responses, and
analyzing these responses in terms of the rubric. For example, use of
accurate terminology is one dimension of the science rubric in Table
40. An elementary science teacher could discuss why it is important for
scientists to use accurate terminology, give examples of inaccurate and
accurate terminology, provide that component of the scoring rubric
to students, distribute some examples of student responses (maybe
from former students), and then discuss how these responses would be
classified according to the rubric.

266 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
• This strategy of assessment for learning should be more
effective if the teacher:
(a) emphasizes to students why using accurate terminology
is important when learning science rather than how to get a
good grade on the test (we provide more details about this
in the section on motivation later in this chapter)
(b) provides an exemplary response so students can see a
model
(c) emphasizes that the goal is student improvement on
this skill not ranking students.
Table 40: Example of a scoring rubric, Science* On the
High School Assessment, the application of a concept to a
practical problem or real-world situation will be scored when it is
required in the response and requested in the item stem.
Performance assessments
Typically, in performance assessments, students complete a specific task
while teachers observe the process or procedure (e.g. data collection in
an experiment) as well as the product (e.g. completed report) (Popham,
2005; Stiggens, 2005). The tasks that students complete in performance
assessments are not simple—in contrast to selected response items—and
include the following:
•
•
•
•
•
•
•
•
•

playing a musical instrument
athletic skills
artistic creation
conversing in a foreign language
engaging in a debate about political issues
conducting an experiment in science
repairing a machine
writing a term paper
using interaction skills to play together

These examples all involve complex skills but illustrate that the term
performance assessment is used in a variety of ways. For example, the
teacher may not observe all of the process (e.g. she sees a draft paper
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but the final product is written during out-of-school hours) and essay
tests are typically classified as performance assessments (Airasian, 2000).
In addition, in some performance assessments there may be no clear
product (e.g. the performance may be group interaction skills).
Two related terms, alternative assessment and authentic assessment
are sometimes used instead of performance assessment but they have
different meanings (Linn & Miller, 2005).
Alternative assessment refers to tasks that are not pencil-and-paper
and while many performance assessments are not pencil-and paper
tasks some are (e.g. writing a term paper, essay test).
• Alternative assessment also refers an assessment system that is
used to assess students with the most significant cognitive
disability or multiple disabilities that significantly impact
intellectual functioning and adaptive behavior.
Click here to watch the video on Dynamic Learning Maps assessment
system (DLM) (8:50 minutes)

A YouTube element has been excluded from this version of the
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text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=284
Authentic assessment is used to describe tasks that students do that
are similar to those in the “real world”. Classroom tasks vary in level
of authenticity (Popham, 2005). For example, a Japanese language class
taught in a high school in Chicago conversing in Japanese in Tokyo
is highly authentic— but only possible in a study abroad program or
trip to Japan. Conversing in Japanese with native Japanese speakers in
Chicago is also highly authentic, and conversing with the teacher in
Japanese during class is moderately authentic. Much less authentic is a
matching test on English and Japanese words. In a language arts class,
writing a letter (to an editor) or a memo to the principal is highly
authentic as letters and memos are common work products.
• However, writing a five-paragraph paper is not as authentic
as such papers are not used in the world of work.
• However, a five-paragraph paper is a complex task and
would typically be classified as a performance assessment.

Internet Resource on Performance Assessment
The Inside Mathematics website has Performance
Assessments Tasks for grades 2 through 8 and high school math
(algebra, functions, geometry, statistics and probability, and
number and quantity). The assessments are aligned to the
Common
Core
Standards
for
Mathematics:
http://www.insidemathematics.org/performance-assessmenttasks You may download and use these tasks for professional
development purposes without modifying the tasks.
Jay McTighe and Associates have a Performance Tasks Blog
Series- What is a Performance Task? http://jaymctighe.com/
2015/04/what-is-a-performance-task/ Seven characteristics of
Performance Tasks and a few examples are included.

Ch. 15 Teacher made assessment strategies 269
Advantages and disadvantages

There are several advantages of performance assessments (Linn &
Miller 2005). First, the focus is on complex learning outcomes that
often cannot be measured by other methods. Second, performance
assessments typically assess process or procedure as well as the product.
For example, the teacher can observe if the students are repairing
the machine using the appropriate tools and procedures as well as
whether the machine functions properly after the repairs. Third, well
designed performance assessments communicate the instructional goals
and meaningful learning clearly to students. For example, if the topic
in a fifth-grade art class is one-point perspective the performance
assessment could be drawing a city scene that illustrates one-point
perspective. This assessment is meaningful and clearly communicates
the learning goal. This performance assessment is a good instructional
activity and has good content validity—common with well-designed
performance assessments (Linn & Miller 2005).
• One major disadvantage with performance assessments
is that they are typically very time consuming for
students and teachers. This means that fewer assessments
can be gathered so if they are not carefully devised fewer
learning goals will be assessed—which can reduce
content validity.
State curriculum guidelines can be helpful in determining what should
be included in a performance assessment. For example, Eric, a dance
teacher in a high school in Tennessee learns that the state standards
indicate that dance students at the highest level should be able to do
demonstrate consistency and clarity in performing technical skills by:
• performing complex movement combinations to music in a
variety of meters and styles
• performing combinations and variations in a broad dynamic
range
• demonstrating improvement in performing movement
combinations through self-evaluation
• critiquing a live or taped dance production based on given
criteria
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Eric devises the following performance task for his eleventh-grade
modern dance class.
In groups of 4-6 students will perform a dance at least 5 minutes
in length. The dance selected should be multifaceted so that all the
dancers can demonstrate technical skills, complex movements, and a
dynamic range (Items 1-2). Students will videotape their rehearsals
and document how they improved through self-evaluation (Item 3).
Each group will view and critique the final performance of one other
group in class (Item 4). Eric would need to scaffold most steps in this
performance assessment. The groups probably would need guidance
in selecting a dance that allowed all the dancers to demonstrate the
appropriate skills; critiquing their own performances constructively;
working effectively as a team, and applying criteria to evaluate a dance.
• Another disadvantage of performance assessments is
they are hard to assess reliably which can lead to
inaccuracy and unfair evaluation. As with any
constructed response assessment, scoring rubrics are very
important.
An example of holistic and analytic scoring rubrics designed to assess a
completed product are in Table 39 and Table 40. A rubric designed to
assess the process of group interactions is in Table 41.
Table 41: Example of group interaction rubric
This rubric was devised for middle grade science ,but could be
used in other subject areas when assessing group process. In some
performance assessments, several scoring rubrics should be used. In the
dance performance example above Eric should have scoring rubrics for
the performance skills, the improvement based on self-evaluation, the
team work, and the critique of the other group.
Obviously, devising a good performance assessment is complex and
Linn and Miller (2005) recommend that teachers should:
• Create performance assessments that require students to
use complex cognitive skills. Sometimes teachers devise
assessments that are interesting and that the students enjoy
but do not require students to use higher level cognitive
skills that lead to significant learning. Focusing on high level
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skills and learning outcomes is particularly important
because performance assessments are typically so time
consuming.
• Ensure that the task is clear to the students. Performance
assessments typically require multiple steps so students need
to have the necessary prerequisite skills and knowledge as
well as clear directions. Careful scaffolding is important for
successful performance assessments.
• Specify expectations of the performance clearly by
providing students scoring rubrics during the
instruction. This not only helps students understand what it
expected but it also guarantees that teachers are clear about
what they expect. Thinking this through while planning the
performance assessment can be difficult for teachers, but is
crucial as it typically leads to revisions of the actual
assessment and directions provided to students.
• Reduce the importance of unessential skills in
completing the task. What skills are essential depends on
the purpose of the task. For example, for a science report, is
the use of publishing software essential? If the purpose of the
assessment is for students to demonstrate the process of the
scientific method including writing a report, then the format
of the report may not be significant. However, if the
purpose includes integrating two subject areas, science and
technology, then the use of publishing software is important.
Because performance assessments take time it is tempting to
include multiple skills without carefully considering if all the
skills are essential to the learning goals.
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Portfolios

“A portfolio is a meaningful collection of student work that tells the story of
student achievement or growth” (Arter, Spandel, & Culham, 1995, p. 2).
Portfolios are a purposeful collection of student work not just folders
of all the work a student does.
Portfolios are used for a variety of purposes and developing a
portfolio system can be confusing and stressful unless the teachers are
clear on their purpose.
The varied purposes can be illustrated as four dimensions (Linn &
Miller 2005):
When the primary purpose is assessment for learning, the
emphasis is on student self-reflection and responsibility for
learning.
Students not only select samples of their work they wish to include,
but also reflect and interpret their own work. Portfolios containing this
information can be used to aid communication as students can present
and explain their work to their teachers and parents (Stiggins, 2005).
Portfolios focusing on assessment of learning contain students’ work
samples that certify accomplishments for a classroom grade, graduation,
state requirements etc.
Typically, students have less choice in the work contained in such
portfolios as some consistency is needed for this type of assessment.
For example, the writing portfolios that fourth and seventh graders are
required to submit in Kentucky must contain a self-reflective statement
and an example of three pieces of writing (reflective, personal
experience or literary, and transactive). Students do choose which of
their pieces of writing in each type to include in the portfolio.
Portfolios can be designed to focus on student progress or current
accomplishments.
For example, audio tapes of English language learners speaking
could be collected over one year to demonstrate growth in learning.
Student progress portfolios may also contain multiple versions of a
single piece of work. For example, a writing project may contain notes
on the original idea, outline, first draft, comments on the first draft by
peers or teacher, second draft, and the final finished product (Linn &
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Miller 2005). If the focus is on current accomplishments, only recent
completed work samples are included.
Portfolios can focus on documenting student activities or highlighting
important accomplishments.
Documentation portfolios are inclusive, containing all the work
samples rather than focusing on one special strength, best work, or
progress. In contrast, showcase portfolios focus on best work. The best
work is typically identified by students. One aim of such portfolios
is that students learn how to identify products that demonstrate what
they know and can do. Students are not expected to identify their best
work in isolation but also use the feedback from their teachers and
peers.
A final distinction can be made between a finished portfolio—maybe used
to for a job application—versus a working portfolio that typically includes
day-to-day work samples.
Working portfolios evolve over time and are not intended to be
used for assessment of learning. The focus in a working portfolio is
on developing ideas and skills so students should be allowed to make
mistakes, freely comment on their own work, and respond to teacher
feedback (Linn & Miller, 2005). Finished portfolios are designed for
use with a particular audience and the products selected may be drawn
from a working portfolio. For example, in a teacher education
program, the working portfolio may contain work samples from all
the courses taken. A student may develop one finished portfolio to
demonstrate she has mastered the required competencies in the teacher
education program and a second finished portfolio for her job
application.
Advantages and disadvantages

Portfolios used well in classrooms have several advantages. They
provide a way of documenting and evaluating growth in a much more
nuanced way than selected response tests can. Also, portfolios can be
integrated easily into instruction, i.e. used for assessment for learning.
Portfolios also encourage student self-evaluation and reflection, as well
as ownership for learning (Popham, 2005). Using classroom assessment
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to promote student motivation is an important component of
assessment for learning which is considered in the next section.
However, there are some major disadvantages of portfolio use. First,
good portfolio assessment takes an enormous amount of teacher time
and organization. The time is needed to help students understand the
purpose and structure of the portfolio, decide which work samples to
collect, and to self-reflect. Some of this time needs to be conducted
in one-to-one conferences. Reviewing and evaluating the portfolios
out of class time is also enormously time consuming. Teachers have to
weigh if the time spent is worth the benefits of the portfolio use.
Second, evaluating portfolios reliability and eliminating bias can be
even more difficult than in a constructed response assessment because
the products are more varied. The experience of the statewide use of
portfolios for assessment in writing and mathematics for fourth and
eighth graders in Vermont is sobering. Teachers used the same analytic
scoring rubric when evaluating the portfolio. In the first two years of
implementation samples from schools were collected and scored by an
external panel of teachers. In the first year the agreement among raters
(i.e. inter-rater reliability) was poor for mathematics and reading; in the
second year the agreement among raters improved for mathematics but
not for reading. However, even with the improvement in mathematics
the reliability was too low to use the portfolios for individual student
accountability (Koretz, Stecher, Klein & McCaffrey, 1994).
• When reliability is low, validity is also compromised because
unstable results cannot be interpreted meaningfully.
If teachers do use portfolios in their classroom, the series of steps needed
for implementation are outlined in Table 36. If the school or district
has an existing portfolio system these steps may have to be modified.
Steps in implementing a classroom portfolio program
1. Make sure students own their portfolios.
• Talk to your students about your ideas of the portfolio, the
different purposes, and the variety of work samples. If
possible, have them help make decisions about the kind of
portfolio you implement.
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2. Decide on the purpose.
• Will the focus be on growth or current accomplishments?
Best work showcase or documentation? Good portfolios can
have multiple purposes, but the teacher and students need to
be clear about the purpose.
3. Decide what work samples to collect.
• For example, in writing, is every writing assignment
included? Are early drafts as well as final products included?
4. Collect and store work samples
Decide where the work sample will be stored. For example,
will each student have a file folder in a file cabinet, or a small
plastic tub on a shelf in the classroom?
5. Select criteria to evaluate samples.
• If possible, work with students to develop scoring rubrics.
This may take considerable time as different rubrics may be
needed for the variety of work samples. If you are using
existing scoring rubrics, discuss with students’ possible
modifications after the rubrics have been used at least once.
6. Teach and require students conduct self-evaluations of their own
work.
• Help students learn to evaluate their own work using agreed
upon criteria. For younger students, the self-evaluations may
be simple (strengths, weaknesses, and ways to improve); for
older students, a more analytic approach is desirable
including using the same scoring rubrics that the teachers
will use.
7. Schedule and conduct portfolio conferences.
• Teacher-student conferences are time consuming, but
conferences is essential for the portfolio process to
significantly enhance learning. These conferences should aid
students’ self-evaluation and should take place frequently.
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8. Involve parents.
• Parents need to understand the portfolio process. Encourage
parents to review the work samples. You may wish to
schedule parent, teacher-students conferences in which
students talk about their work samples.
Source: Adapted from Popham (2005)

Assessment that enhances motivation and student confidence

Studies on testing and learning conducted more than 20 years ago
demonstrated that tests promote learning and that more frequent tests
are more effective than less frequent tests (Dempster & Perkins, 1993).
Frequent smaller tests encourage continuous effort rather than last
minute cramming and may also reduce test anxiety because the
consequences of errors are reduced. College students report preferring
more frequent testing than infrequent testing (Bangert-Downs, Kulik,
Kulik, 1991).
• More recent research indicates that teachers’ assessment purpose
and beliefs, the type of assessment selected, and the feedback given
contributes to the assessment climate in the classroom which
influences students’ confidence and motivation. The use of selfassessment is also important in establishing a positive assessment
climate.
Teachers’ purposes and beliefs

Student motivation can be enhanced when the purpose of assessment
is promoting student learning and this is clearly communicated to
students by what teachers say and do (Harlen, 2006). This approach
to assessment is associated with what the psychologist, Carol Dweck,
(2000) calls an incremental view of ability or intelligence. An
incremental view assumes that ability increases whenever an
individual learns more. This means that effort is valued because effort
leads to knowing more and therefore having more ability. Individuals
with an incremental view also ask for help when needed and respond
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well to constructive feedback as the primary goal is increased learning
and mastery.
In contrast, a fixed view of ability assumes that some people have
more ability than others and nothing much can be done to change that.
Individuals with a fixed view of ability often view effort in opposition
to ability (“Smart people don’t have to study”) and so do not try as
hard, and are less likely to ask for help as that indicates that they are not
smart. While there are individual differences in students’ beliefs about
their views of intelligence, teachers’ beliefs and classroom practices
influence students’ perceptions and behaviors.
Teachers with an incremental view of intelligence, communicate to
students that the goal of learning is mastering the material and figuring
things out. Assessment is used by these teachers to understand what
students know so they can decide whether to move to the next topic,
re-teach the entire class, or provide remediation for a few students.
Assessment also helps students understand their own learning and
demonstrate their competence. Teachers with these views say things
like, “We are going to practice over and over again. That’s how you
get good. And you’re going to make mistakes. That’s how you learn.”
(Patrick, Anderman, Ryan, Edelin, Midgley, 2001, p. 45).
In contrast, teachers with a fixed view (fixed mindset) of ability
are more likely to believe that the goal of learning is doing well on
tests especially outperforming others. These teachers are more likely
to say things that imply fixed abilities e.g. “This test will determine
what your math abilities are”, or stress the importance of interpersonal
competition, “We will have speech competition and the top person will
compete against all the other district schools and last year the winner
got a big award and their photo in the paper.”
When teachers stress, interpersonal competition, some students may
be motivated but there can only a few winners so there are many
more students who know they have no chance of winning. Another
problem with interpersonal competition in assessment is that the focus
can become winning rather than understanding the material.
Teachers who communicate to their students that ability is
incremental and that the goal of assessment is promoting learning
rather that ranking students, or awarding prizes to those who did very
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well, or catching those who did not pay attention, are likely to enhance
students’ motivation.

Choosing assessments

The choice of assessment task also influences students’ motivation
and confidence. First, assessments that have clear criteria that students
understand and can meet rather than assessments that pit students
against each other in interpersonal competition enhances motivation
(Black, Harrison, Lee, Marshall, Wiliam, 2004). This is consistent with
the point we made in the previous section about the importance of
focusing on enhancing learning for all students rather than ranking
students.
Second, meaningful assessment tasks enhance student motivation.
Students often want to know why they have to do something and
teachers need to provide meaningful answers. For example, a teacher
might say, “You need to be able to calculate the area of a rectangle
because if you want new carpet you need to know how much carpet
is needed and how much it would cost.” Well-designed performance
tasks are often more meaningful to students than selected response tests
so students will work harder to prepare for them.
Third, providing choices of assessment tasks can enhance student
sense of autonomy and motivation according to self-determination
theory. Kym, the sixth-grade teacher whose story began this chapter,
reports that giving students choices was very helpful. Another middle
school social studies teacher Aaron, gives his students a choice of
performance tasks at the end of the unit on the US Bill of Rights.
Students have to demonstrate specified key ideas, but can do that by
making up a board game, presenting a brief play, composing a rap song
etc.
Aaron reports that students work much harder on this performance
assessment which allows them to use their strengths than previously
when he did not provide any choices and gave a more traditional
assignment. Measurement experts caution that a danger of giving
choices is that the assessment tasks are no longer equivalent and so
the reliability of scoring is reduced so it is particularly important to
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use well designed scoring rubrics. Fourth, assessment tasks should be
challenging, but achievable with reasonable effort (Elliott, McGregor
& Thrash, 2004). This is often hard for beginning teachers to do, who
may give assessment tasks that are too easy or too hard, because they
have to learn to match their assessment to the skills of their students.

Providing feedback

When the goal is assessment for learning, providing constructive
feedback that helps students know what they do and do not understand
as well as encouraging them to learn from their errors is fundamental.
Effective feedback should be given as soon as possible as the longer
the delay between students’ work and feedback the longer students
will continue to have some misconceptions. Also, delays reduce the
relationship between students’ performance and the feedback as
students can forget what they were thinking during the assessment.
Effective feedback should also inform students clearly what they did
well and what needs modification. General comments just as “good
work, A”, or “needs improvement” do not help students understand
how to improve their learning. Giving feedback to students using
well designed scoring rubrics helps clearly communicate strengths and
weaknesses.
Obviously, grades are often needed, but teachers can minimize the
focus by placing the grade after the comments or on the last page of
a paper. It can also be helpful to allow students to keep their grades
private making sure when returning assignments that the grade is not
prominent (e.g. not using red ink on the top page) and never asking
students to read their scores aloud in class. Some students choose to
share their grades—but that should be their decision not their teachers.
When grading, teachers often become angry at the mistakes that
students make. It is easy for teachers to think something like: “With all
the effort I put into teaching, this student could not even be bothered
to follow the directions or spell check!” Many experienced teachers
believe that communicating their anger is not helpful, so rather than
saying: “How dare you turn in such shoddy work”, they rephrase it as,
“I am disappointed that your work on this assignment does not meet
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the standards set” (Sutton, 2003). Research evidence also suggests that
comments such as “You are so smart” for a high-quality performance
can be counterproductive.
This is surprising to many teachers, but if students are told they
are smart when they produce a good product, then if they do poorly
on the next assignment the conclusion must be they are “not smart”
(Dweck, 2000). More effective feedback focuses on positive aspects of
the task (not the person), as well as strategies, and effort. The focus of
the feedback should relate to the criteria set by the teacher and how
improvements can be made.
When the teacher and student are from different racial/ethnic
backgrounds, providing feedback that enhances motivation and
confidence but also includes criticism can be particularly challenging
because the students of color have historical reasons to distrust negative
comments from a white teacher. Research by Cohen Steele, Ross
(1999) indicates that “wise” feedback from teachers needs three
components: positive comments, criticisms, and an assurance that the
teacher believes the student can reach higher standards. We describe
this research is more detail in “Deciding for yourself about the research”
found in Appendix #2.

Self and peer assessment

In order to reach a learning goal, students need to understand the
meaning of the goal, the steps necessary to achieve a goal, and if they
are making satisfactory progress towards that goal (Sadler, 1989). This
involves self-assessment and recent research has demonstrated that well
designed self-assessment can enhance student learning and motivation
(Black & Wiliam, 2006). For self-assessment to be effective, students
need explicit criteria such as those in an analytical scoring rubric. These
criteria are either provided by the teacher or developed by the teacher
in collaboration with students. Because students seem to find it easier
to understand criteria for assessment tasks if they can examine other
students’ work alongside their own, self-assessment often involves peer
assessment.
An example of a strategy used by teachers involves asking students
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to use “traffic lights” to indicate of their confidence in their assignment
or homework. Red indicates that they were unsure of their success,
orange that they were partially unsure, and green that they were
confident of their success. The students who labeled their own work as
orange and green worked in mixed groups to evaluate their own work
while the teacher worked with the students who had chosen red (Black
& Wiliam, 2006).
If self and peer assessment is used, it is particularly important that
the teachers establish a classroom culture for assessment that is based
on incremental views of ability and learning goals. If the classroom
atmosphere focuses on interpersonal competition, students have
incentives in self and peer assessment to inflate their own evaluations
(and perhaps those of their friends) because there are limited rewards
for good work.

Adjusting instruction based on assessment

Using assessment information to adjust instruction is fundamental to
the concept of assessment for learning. Teachers make these
adjustments “in the moment” during classroom instruction as well as
during reflection and planning periods. Teachers use the information
they gain from questioning and observation to adjust their teaching
during classroom instruction.
If students cannot answer a question, the teacher may need to
rephrase the question, probe understanding of prior knowledge, or
change the way the current idea is being considered. It is important
for teachers to learn to identify when only one or two students need
individual help because they are struggling with the concept, and
when a large proportion of the class is struggling so whole group
intervention is needed.
After the class is over, effective teachers spend time analyzing how
well the lessons went, what students did and did not seem to
understand, and what needs to be done the next day. Evaluation of
student work also provides important information for teachers.
If many students are confused about a similar concept the teacher
needs to reteach it and consider new ways of helping students
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understand the topic. If the majority of students complete the tasks
very quickly and well, the teacher might decide that the assessment
was not challenging enough. Sometimes teachers become dissatisfied
with the kinds of assessments they have assigned when they are
grading—perhaps because they realize there was too much emphasis on
lower level learning, that the directions were not clear enough, or the
scoring rubric needed modification.
Teachers who believe that assessment data provides information
about their own teaching and that they can find ways to influence
student learning have high teacher efficacy or beliefs that they can
make a difference in students’ lives. In contrast, teachers who think that
student performance is mostly due to fixed student characteristics or the
homes they come from (e.g. “no wonder she did so poorly considering
what her home life is like”) have low teacher efficacy (TschannenMoran, Woolfolk Hoy, & Hoy, 1998).

Communication with parents and guardians

Clear communication with parents about classroom assessment is
important—but often difficult for beginning teachers. The same skills
that are needed to communicate effectively with students are also
needed when communicating with parents and guardians. Teachers
need to be able to explain to parents the purpose of the assessment, why
they selected this assessment technique, and what the criteria for success
are. Some teachers send home newsletters monthly or at the beginning
of a major assessment task explaining the purpose and nature of the
task, any additional support that is needed (e.g. materials, library visits),
and due dates. Some parents will not be familiar with performance
assessments or the use of self and peer assessment so teachers need to
take time to explain these approaches carefully.
Many school districts now communicate though websites that have
mixtures of public information available to all parents in the class (e.g.
curriculum and assessment details) as well information restricted to
the parents or guardians of specific students (e.g. the attendance and
grades). Teachers report this is helpful as parents have access to their
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child’s performance immediately and when necessary, can talk to their
child and teacher quickly.
The recommendations we provided above on the type of feedback
that should be given to students also apply when talking to parents.
That is, the focus should be on students’ performance on the task, what
was done well and what needs work, rather than general comments
about how “smart” or “weak” the child is. If possible, comments should
focus on strategies that the child uses well or needs to improve (e.g.
reading test questions carefully, organization in a large project). When
the teacher is white and the student or parents are minority, trust can
be an issue so using “wise” feedback when talking to parents may help.

Action research: studying yourself and your students

Assessment for learning emphasizes devising and conducting
assessment data in order to improve teaching and learning and so is
related to action research (also called teacher research). Action research
can lead to decisions that improve a teacher’s own teaching or the
teaching of colleagues. Kym, the teacher we described at the beginning
of this chapter, conducted action research in her own classroom as
she identified a problem of poor student motivation and achievement,
investigated solutions during the course on motivation, tried new
approaches, and observed the resulting actions.
Cycles of planning, acting and reflecting

Action research is usually described as a cyclical process with the
following stages (Mertler, 2006).
• Planning Stage. Planning has three components. First,
planning involves identifying and defining a problem.
Problems sometimes start with some ill-defined unease or
feeling that something is wrong and it can take time to
identify the problem clearly so that it becomes a researchable
question. The next step, is reviewing the related literature
and this may occur within a class or workshop that the
teachers are attending. Teachers may also explore the
literature on their own or in teacher study groups. The third
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step is developing a research plan. The research plan includes
what kind of data will be collected (e.g. student test scores,
observation of one or more students, as well as how and
when it will be collected (e.g. from files, in collaboration
with colleagues, in spring or fall semester).
• Acting sage. During this stage, the teacher is collecting and
analyzing data. The data collected and the analyses do not
need to be complex because action research, to be effective,
has to be manageable.
• Developing an action plan. In this stage, the teacher
develops a plan to make changes and implements these
changes. This is the action component of action research and
it is important that teachers document their actions carefully
so that they can communicate them to others.
Communicating and reflection. An important component of all
research is communicating information. Results can be shared
with colleagues in the school or district, in an action research class
at the local college, at conferences, or in journals for teachers.
Action research can also involve students as active participants
and if this is the case, communication may include students and
parents. Communicating with others helps refine ideas and so
typically aids in reflection. During reflection teachers/researchers
ask such questions as: “What did I learn?” “What should I have
done differently?” “What should I do next?” Questions such as
these often lead to a new cycle of action research beginning with
planning and then moving to the other steps.

Ethical issues—privacy, voluntary consent

Teachers are accustomed to collecting students’ test scores, data about
performances, and descriptions of behaviors as an essential component
of teaching. However, if teachers are conducting action research and
they plan to collect data that will be shared outside the school
community then permission from parents (or guardians) and students
must be obtained in order to protect the privacy of students and their
families. Typically, permission is obtained by an informed consent
form that summarizes the research, describes the data that will be

Ch. 15 Teacher made assessment strategies 285
collected, indicates that participation is voluntary, and provides a
guarantee of confidentiality or anonymity (Hubbard & Power, 2005).
Many large school districts have procedures for establishing
informed consent as well as person in the central office who is
responsible for the district guidelines and specific application process. If
the action research is supported in some way by a college of university
(e.g. through a class) then informed consent procedures of that
institution must be followed.
One common area of confusion for teachers is the voluntary nature
of student participation in research. If the data being collected are for a
research study, students can choose not to participate. This is contrary
to much regular classroom instruction where teachers tell students they
have to do the work or complete the tasks.

Grading and reporting

Assigning students grades is an important component of teaching and
many school districts issue progress reports, interim reports, or
midterm grades as well as final semester grades. Traditionally, these
reports were printed on paper and sent home with students or mailed
to students’ homes. Increasingly, school districts are using web-based
grade management systems that allow parents to access their child’s
grades on each individual assessment as well as the progress reports and
final grades.
Grading can be frustrating for teachers as there are many factors to
consider. In addition, report cards typically summarize in brief format
a variety of assessments and so cannot provide much information about
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students’ strengths and weaknesses. This means that report cards focus
more on assessment of learning than assessment for learning. There are
a number of decisions that have to be made when assigning students’
grades and schools often have detailed policies that teachers have to
follow. In the next section, we consider the major questions associated
with grading.
How are various assignments and assessments weighted?
Students typically complete a variety of assignments during a
grading period, such as homework, quizzes, performance assessments,
etc. Teachers have to decide—preferably before the grading period
begins—how each assignment will be weighted. For example, a sixthgrade math teacher may decide to weight the grades in the following
manner:
Weekly quizzes

35 per cent

Homework

15 per cent

Performance Assessment 30 per cent
Class participation

20 per cent

Deciding how to weight assignments should be done carefully as
it communicates to students and parents what teachers believe is
important, and also may be used to decide how much effort students
will exert (e.g. “If homework is only worth 5 per cent, it is not worth
completing twice a week”).
Should social skills or effort be included?
Elementary school teachers are more likely than middle or high
school teachers to include some social skills into report cards (Popham,
2005). These may be included as separate criteria in the report card
or weighted into the grade for that subject. For example, the grade
for mathematics may include an assessment of group cooperation or
self-regulation during mathematics lessons. Some schools and teachers
endorse including social skills arguing that developing such skills is
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important for young students and that students need to learn to work
with others and manage their own behaviors in order to be successful.
Others believe that grades in subject areas should be based on the
cognitive performances—and that if assessments of social skills are made
they should be clearly separated from the subject grade on the report
card. Obviously, clear criteria such as those contained in analytical
scoring rubrics should be used if social skills are graded.
Teachers often find it difficult to decide whether effort and
improvement should be included as a component of grades. One
approach is for teachers to ask students to submit drafts of an
assignment and make improvements based on the feedback they
received. The grade for the assignment may include some combination
of the score for the drafts, the final version, and the amount of
improvement the students made based on the feedback provided.
A more controversial approach is basing grades on effort when
students try really hard day after day but still cannot complete their
assignments well. These students could have identified special needs
or be recent immigrants that have limited English skills. Some school
districts have guidelines for handling such cases. One disadvantage
of using improvement as a component of grades is that the most
competent students in class may do very well initially and have little
room for improvement—unless teachers are skilled at providing
additional assignments that will help challenge these students.
Teachers often use “hodgepodge grading”, i.e. a combination of
achievement, effort, growth, attitude or class conduct, homework, and
class participation. A survey of over 8,500 middle and high school
students in the US state of Virginia supported the hodgepodge
practices commonly used by their teachers (Cross & Frary, 1999).
How should grades be calculated?
Two options are commonly used: absolute grading and relative
grading. In absolute grading grades are assigned based on criteria the
teacher has devised. If an English teacher has established a level of
proficiency needed to obtain an A and no student meets that level
then no A’s will be given. Alternatively, if every student meets the
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established level, then all the students will get A’s (Popham, 2005).
Absolute grading systems may use letter grades or pass/fail.
In relative grading, the teacher ranks the performances of students
from worst to best (or best to worst) and those at the top get high
grades, those in the middle moderate grades, and those at the bottom
low grades. This is often described as “grading on the curve” and can
be useful to compensate for an examination or assignment that students
find much easier or harder than the teacher expected.
However, relative grading can be unfair to students because the
comparisons are typically within one class, so an A in one class may
not represent the level of performance of an A in another class. Relative
grading systems may discourage students from helping each other
improve as students are in competition for limited rewards. In fact,
Bishop (1999) argues that grading on the curve gives students a
personal interest in persuading each other not to study as a serious
student makes it more difficult for others to get good grades.
What kinds of grade descriptions should be used?
Traditionally, a letter grade system is used (e.g. A, B, C, D, F ) for
each subject. The advantages of these grade descriptions are they are
convenient, simple, and can be averaged easily. However, they do not
indicate what objectives the student has or has not met nor students’
specific strengths and weaknesses (Linn & Miller 2005). Elementary
schools often use a pass-fail (or satisfactory-unsatisfactory) system and
some high schools and colleges do as well. Pass-fail systems in high
school and college allow students to explore new areas and take risks
on subjects that they may have limited preparation for, or is not part
of their major (Linn & Miller 2005). While a pass-fail system is easy to
use, it offers even less information about students’ level of learning.
A pass-fail system is also used in classes that are taught under a
mastery-learning approach in which students are expected to
demonstrate mastery on all the objectives in order to receive course
credit. Under these conditions, it is clear that a pass means that the
student has demonstrated mastery of all the objectives.
Some schools have implemented a checklist of the objectives in
subject areas to replace the traditional letter grade system, and students

Ch. 15 Teacher made assessment strategies 289
are rated on each objective using descriptors such as Proficient,
Partially Proficient, and Needs Improvement. For example, the
checklist for students in a fourth-grade class in California may include
the four types of writing that are required by the English language state
content standards
•
•
•
•

writing narratives
writing responses to literature
writing information reports
writing summaries

The advantages of this approach are that it communicates students’
strengths and weaknesses clearly, and it reminds the students and
parents the objectives of the school. However, if too many objectives
are included, then the lists can become so long that they are difficult to
understand.

Chapter summary

The purpose of classroom assessment can be assessment for learning or
assessment of learning. Essential steps of assessment for learning include
communicating instructional goals clearly to students; selecting
appropriate high-quality assessments that match the instructional goals
and students’ backgrounds; using assessments that enhance student
motivation and confidence, adjusting instruction based on assessment,
and communicating assessment results with parents and guardians.
Action research can help teachers understand and improve their
teaching. A number of questions are important to consider when
devising grading systems.

290 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
Key terms

Absence of biasAction research
Alternative assessment
Assessment
Assessment for learning
Assessment of learning
Performance
assessmentPortfolios
Reliability
References

Authentic assessmentConstructed response
items
Evaluation
Formative assessment
Formal assessment measurement
Informal assessment
Selected response itemsSummative assessment
Validity

References:
Ebook
Seifert, K. and Sutton, R. (2009). Educational Psychology. Saylor
Foundation. (Chapter 11) Retrieved from https://open.umn.edu/
opentextbooks/BookDetail.aspx?bookId=153 (CC BY)
[Dynamic Learning Maps]. (2013, Nov. 26). The DLM System.
[Video File]. Retrieved from https://youtu.be/Ltr6SV8zbn0

Ch. 16 Standardized and other formal
assessments
Kevin Seifert and Rosemary Sutton

Understanding standardized testing is very important for beginning
teachers as K-12 teaching is increasingly influenced by the
administration and results of standardized tests. Teachers also need
to be able to help parents and students understand test results.
Consider the following scenarios.
• Vanessa, a newly licensed physical education teacher, is applying
for a job at a middle school. During the job interview the principal
asks how she would incorporate key sixth grade math skills into
her PE and health classes as the sixth-grade students in the
previous year did not attain Adequate Yearly Progress in
mathematics.
• Danielle, a first-year science teacher in Ohio, is asked by Mr.
Volderwell, a recent immigrant from Turkey and the parent of a
tenth-grade son Marius, to help him understand test results. When
Marius first arrived at school he took the Test of Cognitive Skills
and scored on the eighty fifth percentile whereas on the state
Science Graduation test he took later in the school year he was
classified as “proficient” .
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• James, a third-year elementary school teacher, attends a class in
gifted education over summer as standardized tests from the
previous year indicated that while overall his class did well in
reading the top 20 per cent of his students did not learn as much
as expected.
• Miguel, a 1st grade student, takes two tests in fall and the results
indicate that his grade equivalent scores are 3.3 for reading and 3.0
for math. William’s parents want him immediately promoted into
the second grade arguing that the test results indicate that he
already can read and do math at the 3rd grade level. Greg, a firstgrade teacher explains to William’s parents that a grade equivalent
score of 3.3 does not mean William can do third grade work.

Understanding standardized testing is difficult as there are numerous
terms and concepts to master and recent changes in accountability
under the former No Child Left Behind Act of 2001 (NCLB) and current
Elementary and Secondary Education Act of 2015 (ESEA), have increased
the complexity of the concepts and issues. ESSA remains to be a testbased accountability system.
However, ESSA now allows schools to incorporate “one or more
non-academic indicators that can help bring attention to the
nation’s broader educational purposes.” (Mathis and Trujillo, 2016
p.3)
Link to: Every Student Succeeds Act (ESSA) – from the US
Department of Education.
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• In this chapter, we focus on the information that beginning
teachers need to know and start with some basic concepts.

Basic concepts
Standardized tests are created by a team—usually test experts from
a commercial testing company who consult classroom teachers and
university faculty—and are administered in standardized ways. Students
not only respond to the same questions, they also receive the same
directions and have the same time limits. Explicit scoring criteria are
used. Standardized tests are designed to be taken by many students
within a state, province, or nation, and sometimes across nations.
Teachers help administer some standardized tests and test manuals are
provided that contain explicit details about the administration and
scoring. For example, teachers may have to remove all the posters and
charts from the classroom walls, read directions out loud to students
using a script, and respond to student questions in a specific manner.
Criterion referenced standardized tests measure student performance
against a specific standard or criterion.
• Criterion referenced tests currently used in US schools
are often tied to state content standards and provide
information about what students can and cannot do.
For example, one of the content standards for fourth grade reading in
Kentucky is “Students will identify and describe the characteristics of
fiction, nonfiction, poetry or plays” (Combined Curriculum Document
Reading 4.1, 2006) and so a report on an individual student would
indicate if the child can accomplish this skill. The report may state that
number or percentage of items that were successfully completed (e.g.
15 out of 20, i.e. 75 per cent) or include descriptions such as basic,
proficient, or advanced which are based on decisions made about the
percent of mastery necessary to be classified into these categories.
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Norm referenced standardized tests report students’ performance
relative to others.
For example, if a student scores on the seventy-second percentile in
reading it means she outperforms 72 percent of the students who were
included in the test’s norm group. A norm group is a representative
sample of students who completed the standardized test while it was
being developed. For state tests, the norm group is drawn from the
state, whereas for national tests the sample is drawn from the nation.
Information about the norm groups is provided in a technical test
manual that is not typically supplied to teachers, but should be available
from the person in charge of testing in the school district.
• Reports from criterion and norm referenced tests provide
different information.
Imagine a nationalized mathematics test designed to basic test skills
in second grade. If this test is norm referenced, and Alisha receives
a report indicating that she scored in the eighty-fifth percentile this
indicates that she scored better than 85 per cent of the students in
the norm group who took the test previously. If this test is criterionreferenced Alisha’s report may state that she mastered 65 percent of the
problems designed for her grade level. The relative percentage reported
from the norm-referenced test provides information about Alisha’s
performance compared to other students, whereas the criterion
referenced test attempts to describe what Alisha or any student can or
cannot do with respect to whatever the test is designed to measure.
• When planning instruction, classroom teachers need to
know what students can and cannot do so criterion
referenced tests are typically more useful (Popham, 2004).
The current standard-based accountability and ESSA rely
predominantly on criterion based tests to assess attainment of contentbased standards. Consequently, the use of standardized norm
referenced tests in schools has diminished and is largely limited to
diagnosis and placement of children with specific cognitive disabilities
or exceptional abilities (Haertel & Herman, 2005).
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Some recent standardized tests can incorporate both criterionreferenced and norm referenced elements in the same test (Linn &
Miller, 2005). That is, the test results not only provide information on
mastery of a content standard, but also the percentage of students who
attained that level of mastery.
Standardized tests can be high stakes i.e. performance on the test has
important consequences. These consequences can be for students, e.g.
passing a high school graduation test is required in order to obtain a
diploma or passing PRAXIS II is a prerequisite to gain a teacher license.
Uses of standardized tests
• Standardized tests are used for a variety of reasons and the
same test is sometimes used for multiple purposes.
Assessing students’ progress in a wider context

Well-designed teacher assessments provide crucial information about
each student’s achievement in the classroom. However, teachers vary
in the types of assessment they use so teacher assessments do not
usually provide information on how students’ achievement compares
to externally established criteria. Consider two eighth grade students,
Brian and Joshua, who received As in their middle school math classes.
However, on the standardized norm referenced math test Brian
scored in the fiftieth percentile whereas Joshua scored in the ninetieth
percentile. This information is important to Brian and Joshua, their
parents, and the school personnel. Likewise, two third grade students
could both receive Cs on their report card in reading, but one may
pass 25 per cent and the other 65 percent of the items on the Criterion
Referenced State Test.
There are many reasons that students’ performance on teacher
assessments and standardized assessments may differ. Students may
perform lower on the standardized assessment because their teachers
have easy grading criteria, or there is poor alignment between the
content they were taught and that on the standardized test, or they are
unfamiliar with the type of items on the standardized tests, or they have
test anxiety, or they were sick on the day of the test.
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Students may perform higher on the standardized test than on
classroom assessments because their teachers have hard grading criteria,
or the student does not work consistently in class (e.g. does not turn
in homework) but will focus on a standardized test, or the student is
adept at the multiple-choice items on the standardized tests, but not at
the variety of constructing response and performance items the teacher
uses. We should always be very cautious about drawing inferences
from one kind of assessment.
In some states, standardized achievement tests are required for homeschooled students in order to provide parents and state officials
information about the students’ achievement in a wider context. For
example, in New York home-schooled students must take an approved
standardized test every other year in grades four through eight and
every year in grades nine through twelve. These tests must be
administered in a standardized manner and the results filed with the
Superintendent of the local school district. If a student does not take
the tests or scores below the thirty-third percentile the home schooling
program may be placed on probation (New York State Education
Department, 2005).

Diagnosing student’s strengths and weaknesses

• Standardized tests, along with interviews, classroom
observations, medical examinations, and school records
are used to help diagnose students’ strengths and
weaknesses.
Often the standardized tests used for this purpose are administered
individually to determine if the child has a disability. For example,
if a kindergarten child is having trouble with oral communication,
a standardized language development test could be administered to
determine if there are difficulties with understanding the meaning of
words or sentence structures, noticing sound differences in similar
words, or articulating words correctly (Peirangelo & Guiliani, 2002).
It would also be important to determine if the child was a recent
immigrant, had a hearing impairment or intellectual impairment. The
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diagnosis of learning disabilities typically involves the administration of
at least two types of standardized tests—an aptitude test to assess general
cognitive functioning and an achievement test to assess knowledge
of specific content areas as part of the special education process.
(Peirangelo & Guiliani, 2006). We discuss the difference between
aptitude and achievement tests later in this chapter.

Selecting students for specific programs

• Standardized tests are often used to select students for
specific programs.
For example, the SAT (Scholastic Assessment Test) and ACT
(American College Test) are norm referenced tests used to help
determine if high school students are admitted to selective colleges.
Norm referenced standardized tests are also used, among other criteria,
to determine if students are eligible for special education or gifted and
talented programs. Criterion referenced tests are used to determine
which students are eligible for promotion to the next grade or
graduation from high school.
Schools that place students in ability groups including high school
college preparation, academic, or vocational programs may also use
norm referenced or criterion referenced standardized tests. When
standardized tests are used as an essential criterion for placement they
are obviously high stakes for students.

Assisting teachers’ planning

• Norm referenced and criterion referenced standardized
tests, among other sources of information about
students, can help teachers make decisions about their
instruction.
For example, if a social studies teacher learns that most of the students
did very well on a norm referenced reading test administered early in
the school year he may adapt his instruction and use additional primary
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sources. A reading teacher after reviewing the poor end-of the-year
criterion referenced standardized reading test results may decide that
next year she will modify the techniques she uses. A biology teacher
may decide that she needs to spend more time on genetics as her
students scored poorly on that section of the standardized criterion
referenced science test.
These are examples of assessment for learning which involves databased decision making. It can be difficult for beginning teachers to
learn to use standardized test information appropriately, understanding
that test scores are important information, but also remembering that
there are multiple reasons for students’ performance on a test.

Accountability

• Standardized test results are increasingly used to hold
teachers and administrators accountable for students’
learning.
Prior to 2002, many States required public dissemination of students’
progress, but under NCLB school districts in all states have been
required to send report cards to parents and the public that include
results of standardized tests for each school. Under ESSA, schools
continue to be required to make student performance indicators
publicly available, annually. (ASCD, 2015) Providing information
about students’ standardized tests is not new as newspapers began
printing summaries of students’ test results within school districts in the
1970s and 1980s (Popham, 2005).
However, public accountability of schools and teachers has been
increasing in the US and many other countries and this increased
accountability impacts the public perception and work of all teachers
including those teaching in subjects or grade levels not being tested.
For example, Erin, a middle school social studies teacher, said:
“As a teacher in a ‘non-testing’ subject area, I spend substantial
instructional time supporting the standardized testing requirements. For
example, our school has instituted ‘word of the day’, which encourages
teachers to use, define, and incorporate terminology often used in the
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tests (e.g. “compare”, “oxymoron” etc.). I use the terms in my class as
often as possible and incorporate them into written assignments.
I also often use test questions of similar formats to the standardized
tests in my own subject assessments (e.g. multiple-choice questions with
double negatives, short answer and extended response questions) as I
believe that practice in the test question formats will help students be
more successful in those subjects that are being assessed.”
Accountability and standardized testing are two components of
Standards Based Reform in Education that was initiated in the USA in
1980s.
Types of standardized tests
Achievement tests
Summarizing the past: K-12 achievement tests are designed to assess
what students have learned in a specific content area. These tests
include those specifically designed by states to access mastery of state
academic content standards (see more details below) as well as general
tests such as the California Achievement Tests, The Comprehensive
Tests of Basic Skills, Iowa Tests of Basic Skills, Metropolitan
Achievement Tests, and the Stanford Achievement Tests.
These general tests are designed to be used across the nation and so
will not be as closely aligned with state content standards as specifically
designed tests. Some states and Canadian Provinces use specifically
designed tests to assess attainment of content standards and a general
achievement test to provide normative information.
Standardized achievement tests are designed to be used for
students in kindergarten through high school. For young children
questions are presented orally, and students may respond by pointing
to pictures, and the subtests are often not timed. For example, on
the Iowa Test of Basic Skills designed for students are young as
kindergarten the vocabulary test assesses listening vocabulary. The
teacher reads a word and may also read a sentence containing the
word. Students are then asked to choose one of three pictorial response
options.
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Achievement tests are used as one criterion for obtaining a license
in a variety of professions including nursing, physical therapy, and
social work, accounting, and law. Their use in teacher education is
recent and is part of the increased accountability of public education
and most States require that teacher education students take
achievement tests to obtain a teaching license.
For those seeking middle school and high school licensure, these are
tests are in the content area of the major or minor (e.g. mathematics,
social studies); for those seeking licenses in early childhood and
elementary the tests focus on knowledge needed to teach students
of specific grade levels. The most commonly used tests, the PRAXIS
series, tests I and II, developed by Educational Testing Service, include
three types of tests (www.ets.org):
• Subject Assessments, these tests on general and subjectspecific teaching skills and knowledge. They include both
multiple-choice and constructed-response test items.
• Principles of Learning and Teaching (PLT) Tests assess
general pedagogical knowledge at four grade levels: Early
Childhood, K-6, 5-9, and 7-12. These tests are based on case
studies and include constructed-response and multiplechoice items. Much of the content in this textbook is
relevant to the PLT tests.
• Teaching Foundations Tests assess pedagogy in five areas:
multi-subject (elementary), English, Language Arts,
Mathematics, Science, and Social Science.
These tests include constructed-response and multiple-choice items
which test teacher education students. The scores needed to pass each
test vary and are determined by each state.
Diagnostic tests
Profiling skills and abilities: Some standardized tests are designed
to diagnose strengths and weaknesses in skills, typically reading or
mathematics skills. For example, an elementary school child may have
difficulty in reading and one or more diagnostic tests would provide
detailed information about three components: (1) word recognition,
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which includes phonological awareness (pronunciation), decoding,
and spelling; (2) comprehension which includes vocabulary as well as
reading and listening comprehension, and (3) fluency (Joshi 2003).
Diagnostic tests are often administered individually by school
psychologists, following standardized procedures. The examiner
typically records not only the results on each question, but also
observations of the child’s behavior such as distractibility or frustration.
The results from the diagnostic standardized tests are used in
conjunction with classroom observations, school and medical records,
as well as interviews with teachers, parents and students to produce a
profile of the student’s skills and abilities, and where appropriate diagnose
a learning disability.
Aptitude tests
Predicting the future: Aptitude tests, like achievement tests, measure
what students have learned, but rather than focusing on specific subject
matter learned in school (e.g. math, science, English or social studies),
the test items focus on verbal, quantitative, problem solving abilities
that are learned in school or in the general culture (Linn & Miller,
2005).
These tests are typically shorter than achievement tests and can be
useful in predicting general school achievement. If the purpose of using
a test is to predict success in a specific subject (e.g. language arts) the
best prediction is past achievement in language arts and so scores on a
language arts achievement test would be useful.
However, when the predictions are more general (e.g. success in
college) aptitude tests are often used. According to the test developers,
both the ACT and SAT Reasoning tests, used to predict success in
college, assess general educational development and reasoning, analysis
and problem solving as well as questions on mathematics, reading and
writing (http://www.collegeboard.com; http://www.act.org/).
The SAT Subject Tests that focus on mastery of specific subjects
like English, history, mathematics, science, and language are used by
some colleges as entrance criteria and are more appropriately classified
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as achievement tests than aptitude tests even though they are used to
predict the future.
Tests designed to assess general learning ability have traditionally
been called Intelligence Tests but are now often called learning ability
tests, cognitive ability tests, scholastic aptitude tests, or school ability
tests. The shift in terminology reflects the extensive controversy over
the meaning of the term intelligence and that its traditional use was
associated with inherited capacity (Linn & Miller 2005).
The more current terms emphasize that tests measure developed
ability in learning not innate capacity. The Cognitive Abilities Test
assesses K-12 students’ abilities to reason with words, quantitative
concepts, and nonverbal (spatial) pictures. The Woodcock Johnson IV
contains cognitive abilities tests as well as achievement tests for ages 2
to 90 years.
High-stakes testing by states
While many States had standardized testing programs prior to 2000,
the number of statewide tests has grown enormously since then
because of the former NCLB, and current ESSA, require that all states
test students in reading, mathematics annually in grades third through
eighth and at least once in high school. Science assessments are given
at least once in each grade span from grades 3-5, 6-9, and 10-12.
(CCSSO, 2016).
Students with disabilities and English language learners must be
included in the testing and be provided with appropriate
accommodations. States are allowed to administer alternative
assessments to no more than 1% of students with the most significant
cognitive disabilities. (ASCD, 2015). In this section, we focus on these
tests and their implications for teachers and students.

Standards based assessment Academic content standards

ESSA mandates that states must develop academic content standards
that specify what students are expected to know or be able to do at each
grade level.
An example, a broad standard in reading is:
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“Students should be able to construct meaning through experiences
with literature, cultural events and philosophical discussion” (no grade
level indicated). (American Federation of Teachers, 2006, p. 6).
Standards that are too narrow can result in a restricted curriculum.
An example of a narrow standard might be:
Students can define, compare and contrast, and provide a variety of
examples of synonyms and antonyms.
A stronger standard is:
“Students should apply knowledge of word origins, derivations,
synonyms, antonyms, and idioms to determine the meaning of words
(grade 4) (American Federation of Teachers, 2006, p. 6).
The American Federation of Teachers conducted a study in 2005-6
and reported that some of the standards in reading, math and science
were weak in 32 states. States set the strongest standards in science
followed by mathematics. Standards in reading were particularly
problematic and with one-fifth of all reading standards redundant
across the grade levels, i.e. word-by-word repetition across grade levels
at least 50 per cent of the time (American Federation of Teachers,
2006).
Even if the standards are strong, there are often so many of them
that it is hard for teachers to address them all in a school year. Content
standards are developed by curriculum specialists who believe in the
importance of their subject area so they tend to develop large numbers
of standards for each subject area and grade level.
At first glance, it may appear that there are only several broad
standards, but under each standard there are subcategories called goals,
benchmarks, indicators or objectives (Popham, 2004). For example,
Idaho’s first grade mathematics standard, judged to be of high quality
(AFT 2000) contains five broad standards, including 10 goals and a
total of 29 objectives (Idaho Department of Education, 2005-6).

Alignment of standards, testing and classroom curriculum

The state tests must be aligned with strong content standards in order
to provide useful feedback about student learning. If there is a
mismatch between the academic content standards and the content
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that is assessed, then the test results cannot provide information about
students’ proficiency on the academic standards.

Sampling content

When numerous standards have been developed it is impossible for
tests to assess all of the standards every year, so the tests sample the
content, i.e. Measure some, but not all the standards every year.
Content standards cannot be reliably assessed with only one or two
items so the decision to assess one content standard often requires not
assessing another. This means if there are too many content standards a
significant proportion of them are not measured each year.
In this situation, teachers try to guess which content standards will be
assessed that year and align their teaching on those specific standards.
Of course, if these guesses are incorrect students will have studied
content, not on the test and not studied content that is on the test.
Some argue that this is a very serious problem with current state
testing and Popham (2004) an expert on testing even said: “What a
muddleheaded way to run a testing program.” (p. 79)
A national survey of over 4,000 teachers indicated that the majority
of teachers reported that the state mandated tests were compatible
with their daily instruction and were based on curriculum frameworks
that all teachers should follow. The majority of teachers also reported
teaching test taking skills and encouraging students to work hard and
prepare. Elementary school teachers reported a greater impact of the
high stakes tests: 56 per cent reported the tests influenced their teaching
daily or a few times a week compared to 46 percent of middle school
teachers and 28 per cent of high school teachers.
Even though the teachers had adapted their instruction because of
the standardized tests they were skeptical about them with 40 per cent
reporting that teachers had found ways to raise test scores without
improving student learning and over 70 per cent reporting that the test
scores were not an accurate measure of what minority students know
and can do (Pedulla, Abrams, Madaus, Russell, Ramos, & Miao; 2003).
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International testing
Testing in the Canadian provinces

Canada has developed a system of testing in the provinces as well as
national testing. Each province undertakes its own curriculum based
assessments. At the elementary school level provinces assess reading and
writing (language arts) as well as mathematics (also called numeracy).
In the middle grades science and social studies is often assessed in
addition to language arts and mathematics. Summary results of these
tests are published but there are no specific consequences for poor
performance for schools. In addition, these tests are not high stakes for
students. At the secondary school level, high stakes curriculum based
exit tests are common.
Canada has developed pan-Canada assessment in mathematics,
reading and writing, and science that are administered to a random
sample of schools across the country. These assessments are intended to
determine whether, on average, students across Canada reach similar
levels of performance at about the same age. They are not intended to
provide individual feedback to students are similar in purpose to the
NAEP tests administered in the United States.
International comparisons
Along with the increasing globalization has come an interest with
international comparisons in educational achievement and practices. In
2015 approximately 540,000 15-year old’s in schools from participating
countries took the Program for International Assessment (PISA).
(OECD, 2016)
PISA has assessed 15-year-olds in reading, mathematical and science
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literacy triennially since 2000. The items on both series of tests include
multiple choice, short answer and constructed response formats and are
translated into more than 30 languages.
Key Findings from PISA in Science
The United States remains in the middle of the rankings
Among the 35 countries in the OECD, the United States performed
around average in science, the major domain of this assessment cycle.
Its performance was also around average in reading, but below average
in mathematics. There has been no significant change in science and
reading performance since the last time they were the major domains
(science in 2006 and reading in 2009).
One in five (20%) of 15-year-old students in the United States are
low performers, not reaching the PISA baseline Level 2 of science
proficiency. This proportion is similar to the OECD average of 21%,
but more than twice as high as the proportion of low performers in
Estonia, Hong Kong (China), Japan, Macao (China), Singapore and
Viet Nam.
At the other end of the performance scale, 9% of students in the
United States are top performers, achieving Level 5 or 6, comparable to
the average of 8% across the OECD. By contrast, over 15% of 15-yearold students in Japan, Singapore and Chinese Taipei achieve this level
of performance.
Students in the United States display high levels of epistemic beliefs,
or those beliefs that correspond with currently accepted representations
of the goal of scientific inquiry and the nature of scientific claims.
Over nine in ten 15-yearolds in the United States agree that ideas in
science sometimes change, that good answers are based on evidence
from many different experiments and that it is good to try experiments
more than once to be sure of one’s findings. (OECD, 2016)
Understanding test results
In order to understand test results from standardized tests it is
important to be familiar with a variety of terms and concepts that
are fundamental to “measurement theory”, the academic study of
measurement and assessment. Two major areas in measurement theory,
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reliability and validity, were discussed in the previous chapter; in this
chapter, we focus on concepts and terms associated with test scores.

The Basics
Frequency distributions
A frequency distribution is a listing of the number of students who
obtained each score on a test. If 31 students take a test, and the scores
range from 11 to 30 then the frequency distribution might look like
Table 44. Plotting a frequency distribution helps us see what scores are
typical and how much variability there are in the scores. We describe
more precise ways of determining typical scores and variability next.
Table 44: Frequency distribution for 30 scores
Score on test Frequency Central tendency measures
17

1

18

1

19

0

20

3

21

2

22

6

Mode

23

3

Median

24

2

Mean

25

0

26

2

27

6

28

2

29

2

30

1

TOTAL

31

Mode
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Central tendency and variability

There are three common ways of measuring central tendency or which
score(s) are typical. The mean is calculated by adding up all the scores
and dividing by the number of scores. The median is the “middle” score
of the distribution—that is half of the scores are above the median and
half are below. The median of the distribution is 23 because 15 scores
are above 23 and 15 are below.
The mode is the score that occurs most often. In Table 44 there are
two modes 22 and 27 and so this distribution is described as bimodal.
Calculating the mean, median and mode are important as each provides
different information for teachers.
The median represents the score of the “middle” students, with half
scoring above and below, but does not tell us about the scores on the
test that occurred most often.
The mean is important for some statistical calculations, but is highly
influenced by a few extreme scores (called outliers) but the median
is not. To illustrate this, imagine a test out of 20 points taken by 10
students, and most do very well but one student does very poorly. The
scores might be 4, 18, 18, 19, 19, 19, 19, 19, 20, 20. The mean is 17.5
(170/10) but if the lowest score (4) is eliminated the mean is now is 1.5
points higher at 19 (171/9).
However, in this example, the median remains at 19 whether the
lowest score is included. When there are some extreme scores the
median is often more useful for teachers in indicating the central
tendency of the frequency distribution.
The measures of central tendency help us summarize scores that are
representative, but they do not tell us anything about how variable or
how spread out are the scores. A simple way to summarize variability is
the range, which is the lowest score subtracted from the lowest score.
However, the range is only based on two scores in the distribution,
the highest and lowest scores, and so does not represent variability
in all the scores. The standard deviation is based on how much, on
average, all the scores deviate from the mean. In the exercise below we
demonstrate how to calculate the standard deviation.
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Calculating a standard deviation

Example: The scores from 11 students on a quiz are: 4, 7, 6, 3, 10, 7,
3, 7, 5, 5, and 9
1. Order scores.
2. Calculate the mean score.
3. Calculate the deviations from the mean.
4. Square the deviations from the mean.
5. Calculate the mean of the squared deviations from the
mean (i.e. sum the squared deviations from the mean then
divide by the number of scores). This number is called the
variance.
6. Take the square root and you have calculated the standard
deviation.
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Score(Step 1,
order)

Deviation
Squared deviation
from the
from the mean
mean

3

-3

9

3

-3

9

4

-2

4

(Step 4-5, complete
the calculations)

5

-1

1

Formula:

5

-1

1

Standard deviation NN
= Number of scores

6

0

0

7

1

1

7

1

1

7

1

1

9

3

9

10

4

4

TOTAL = 66

40

(Step 2, calculate
mean)MEAN66/
11=6

(Step 6, find the
(Step 3, calculate
standard
deviations)Mean=40/
deviation)Standard
11=3.64
deviation=?3.64=1.91

Exhibit 21: Calculating a standard deviation
The normal distribution

Knowing the standard deviation is particularly important when the
distribution of the scores falls on a normal distribution. When a
standardized test is administered to a very large number of students the
distribution of scores is typically similar, with many students scoring
close to the mean, and fewer scoring much higher or lower than the
mean. When the distribution of scores looks like the bell shape is called
a normal distribution. A normal distribution is symmetric, and the
mean, median and mode are all the same.
Normal curve distributions are very important in education and
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psychology because of the relationship between the mean, standard
deviation, and percentiles. In all normal distributions 34 percent of the
scores fall between the mean and one standard deviation of the mean.
Intelligence tests often constructed to have a mean of 100 and standard
deviation of 15.

Wikimedia.org
In this example, 34 percent of the scores are between 100 and 115
and as well, 34 per cent of the scores lie between 85 and 100. This
means that 68 percent of the scores are between -1 and +1 standard
deviations of the mean (i.e. 85 and 115). Note than only 14 percent of
the scores are between +1 and +2 standard deviations of the mean and
only 2 percent fall above +2 standard deviations of the mean.
In a normal distribution, a student who scores the mean value is
always in the fiftieth percentile because the mean and median are the
same. A score of +1 standard deviation above the mean (e.g. 115 in the
example above) is the 84 per cent tile (50 per cent and 34 per cent of
the scores were below 115). In Exhibit 10 we represent the percentile
equivalents to the normal curve and we also show standard scores.
Kinds of test scores
A standard score expresses performance on a test in terms of standard
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deviation units above of below the mean (Linn & Miller, 2005). There
are a variety of standard scores:
Z-score: One type of standard score is a z-score, in which the
mean is 0 and the standard deviation is 1. This means that a z-score
tells us directly how many standard deviations the score is above or
below the mean. For example, if a student receives a z score of 2 her
score is two standard deviations above the mean or the eighty fourth
percentile. A student receiving a z score of -1.5 scored one and onehalf deviations below the mean. Any score from a normal distribution
can be converted to a z score if the mean and standard deviation is
known. The formula is:
Z−score=Score−mean score
Standard deviation
So, if the score is 130 and the mean is 100 and the standard deviation
is 15 then the calculation is:
Z==2
T-score: A T-score has a mean of 50 and a standard deviation of 10.
This means that a T-score of 70 is two standard deviations above the
mean and so is equivalent to a z-score of 2.
Stanines: Stanines (pronounced stanines) are often used for
reporting students’ scores and are based on a standard nine-point scale
and with a mean of 5 and a standard deviation of 2. They are only
reported as whole numbers and Figure 11-10 shows their relation to
the normal curve.
Grade equivalent sores

A grade equivalent score provides an estimate of test performance
based on grade level and months of the school year (Popham, 2005, p.
288). A grade equivalent score of 3.7 means the performance is at that
expected of a third-grade student in the seventh month of the school
year. Grade equivalents provide a continuing range of grade levels and
so can be considered developmental scores. Grade equivalent scores
are popular and seem easy to understand, however they are typically
misunderstood.
If James, a fourth-grade student, takes a reading test and the grade
equivalent score is 6.0; this does not mean that James can do sixth grade
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work. It means that James performed on the fourth-grade test as a sixthgrade student is expected to perform. Testing companies calculate
grade equivalents by giving one test to several grade levels. For
example, a test designed for fourth graders would also be given to
third and fifth graders. The raw scores are plotted and a trend line is
established and this is used to establish the grade equivalents.
Grade equivalent scores also assume that the subject matter that is
being tested is emphasized at each grade level to the same amount
and that mastery of the content accumulates at a mostly constant
rate (Popham, 2005). Many testing experts warn that grade equivalent
scores should be interpreted with considerable skepticism and that
parents often have serious misconceptions about grade equivalent
scores. Parents of high achieving students may have an inflated sense of
what their child’s level of achievement is.
• In 1986 the International Reading Association stated
that grade equivalents should NOT be used.
Because of the inherent psychometric problems associated with age and
grade equivalents that seriously limit their reliability and validity, these
scores should not be used for making diagnostic or placement decisions
(Bracken, 1988; Reynolds, 1981).
Issues with standardized tests
Many people have very strong views about the role of standardized
tests in education. Some believe they provide an unbiased way to
determine an individual’s cognitive skills as well as the quality of a
school or district. Others believe that scores from standardized tests are
capricious, do not represent what students know, and are misleading
when used for accountability purposes.
Many educational psychologists and testing experts have nuanced
views and make distinctions between the information standardized
tests can provide about students’ performances and how the test results
are interpreted and used. In this nuanced view, many of the problems
associated with standardized tests arise from their high stakes use such
as using the performance on one test to determine selection into a
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program, graduation, or licensure, or judging a school as high vs low
performing.

Are standardized tests biased?
• In a multicultural society, one crucial question is: Are
standardized tests biased against certain social class,
racial, or ethnic groups?
This question is much more complicated than it seems because bias
has a variety of meanings. An everyday meaning of bias often involves
the fairness of using standardized test results to predict potential
performance of disadvantaged students who have previously had few
educational resources.
For example, should Dwayne, a high school student who worked
hard but had limited educational opportunities because of the poor
schools in his neighborhood and few educational resources in his
home, be denied graduation from high school because of his score
on one test. It was not his fault that he did not have the educational
resources and if given a chance with a change his environment (e.g. by
going to college) his performance may blossom.
In this view, test scores reflect societal inequalities and can punish
students who are less privileged, and are often erroneously interpreted
as a reflection of a fixed inherited capacity. Researchers typically
consider bias in more technical ways and three issues will be discussed:
item content and format; accuracy of predictions, and stereotype threat.
Item content and format. Test items may be harder for some groups
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than others. An example of social class bias in a multiple-choice item
asked students the meaning of the term field. The students were asked
to read the initial sentence in italics and then select the response that
had the same meaning of field (Popham 2004, p. 24):
My dad’s field is computer graphics.
1. The pitcher could field his position
2. We prepared the field by plowing it
3. The doctor examined my field of vision
4. What field will you enter after college?
Children of professionals are more likely to understand this meaning of
field as doctors, journalists and lawyers have “fields”, whereas cashiers
and maintenance workers have jobs so their children are less likely to
know this meaning of field. (The correct answer is D).
Testing companies try to minimize these kinds of content problems
by having test developers from a variety of backgrounds review items
and by examining statistically if certain groups find some items easier
or harder. However, problems do exist and a recent analysis of the
verbal SAT tests indicated that whites tend to score better on easy
items, whereas African Americans, Hispanic Americans and Asian
Americans score better on hard items (Freedle, 2002). While these
differences are not large, they can influence test scores.
Researchers think that the easy items involving words that are used
in everyday conversation may have subtly different meanings in
different subcultures whereas the hard words (e.g. vehemence,
sycophant) are not used in every conversation and so do not have
these variations in meaning. Test formats can also influence test
performance. Females typically score better at essay questions and
when the SAT recently added an essay component, the females overall
SAT verbal scores improved relative to males (Hoover, 2006).

Accuracy of predictions

Standardized tests are used, among other criteria to determine who will
be admitted to selective colleges. This practice is justified by predictive
validity evidence—i.e. that scores on the ACT or SAT are used to
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predict first year college grades. Recent studies have demonstrated that
the predictions for black and Latino students are less accurate than for
white students and that predictors for female students are less accurate
than male students (Young, 2004).
However, perhaps surprisingly the test scores tend to slightly over
predict success in college for black and Latino students, i.e. these
students are likely to attain lower freshman grade point averages than
predicted by their test scores. In contrast, test scores tend to slightly
under predict success in college for female students, i.e. these students
are likely to attain higher freshman grade point averages than predicted
by their test scores. Researchers are not sure why there are differences
in how accurately the SAT and ACT test predict freshman grades.

Stereotype threat

Groups that are negatively stereotyped in some area, such as women’s
performance in mathematics, are in danger of stereotype threat, i.e.
concerns that others will view them through the negative or
stereotyped lens (Aronson & Steele, 2005). Studies have shown that test
performance of stereotyped groups (e.g. African Americans, Latinos,
women) declines when it is emphasized to those taking the test that (a)
the test is high stakes, measures intelligence or math and (b) they are
reminded of their ethnicity, race or gender (e.g. by asking them before
the test to complete a brief demographic questionnaire).
Even if individuals believe they are competent, stereotype threat can
reduce working memory capacity because individuals are trying to
suppress the negative stereotypes. Stereotype threat seems particularly
strong for those individuals who desire to perform well.
• Standardized test scores of individuals from stereotyped
groups may significantly underestimate their actual
competence in low stakes testing situations.

Do teachers teach to the tests?
There is evidence that schools and teachers adjust the curriculum
so it reflects what is on the tests and also prepares students for the
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format and types of items on the test. Several surveys of elementary
school teachers indicated that more time was spent on mathematics
and reading and less on social studies and sciences in 2004 than 1990
(Jerald, 2006). Principals in high minority enrollment schools in four
states reported in 2003 they had reduced time spent on the arts.
Recent research in cognitive science suggests that reading
comprehension in a subject (e.g. science or social studies) requires that
students understand a lot of vocabulary and background knowledge in
that subject (Recht & Leslie, 1988). This means that even if students
gain good reading skills they will find learning science and social
studies difficult if little time has been spent on these subjects.
Taking a test with an unfamiliar format can be difficult, so teachers
help students prepare for specific test items and formats (e.g. double
negatives in multiple choice items; constructed response).
• There is growing concern that the amount of test
preparation that is now occurring in schools is excessive
and students are not being educated, but trained to do
tests (Popham, 2004).

Chapter summary

Standardized tests are developed by a team of experts and are
administered in standard ways. They are used for a variety of
educational purposes including accountability. Most elementary and
middle school teachers are likely to be responsible for helping their
students attain state content standards and achieve proficiency on
criterion referenced achievement tests.
In order for teachers to interpret test scores and communicate that
information to students and parents they have to understand basic
information about measures of central tendency and variability, the
normal distribution, and several kinds of test scores. Current evidence
suggests that standardized tests can be biased against certain groups and
that many teachers tailor their curriculum and classroom tests to match
the standardized tests.
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On the Internet

The National Center for Research on Evaluation, Standards, and
Student Testing (CRESST) at UCLA focuses on research and
development that improves assessment and accountability systems. It
has resources for researchers, K-12 teachers, and policy makers on the
implications of NCLB as well as classroom assessment.
This is the home page of Educational Testing Services (ETS) which
administers the PRAXIS II series of tests and has links to the testing
requirements for teachers seeking licensure in each state District of
Columbia and the US Virgin Islands.
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Ch. 17 Assessing Learning Using
Technology
Malikah R. Nu-Man and Tamika M. Porter

Learning Objective
•

Assessing Learning addresses measuring student learning
using technology, using both formative and summative
approaches.

HOW TECHNOLOGY HELPS MEASURE STUDENT
LEARNING
Technology is a powerful ally for teachers, especially in measuring
student learning. With the use of digital formative assessments, teachers
can expedite their ability to provide student feedback in real-time.
Also, students are interacting with their assignments, receiving teacher
input, and invested and motivated in their learning (Timmis et al.,
2016).
Timmis, Broadfoot, Sutherland, and Oldfield (2016) encourage
teachers to reflect on the “four C’s” when using technology to enhance
a lesson. Ask yourself, does the use of technology allow for increased
collaboration or critical thinking opportunities? Are students able to
communicate their ideas uniquely and are students able to demonstrate
creative thinking? Following this format provides for lessons that foster
student engagement, with technology as an enhancement tool. Digital
formative assessments provide teachers the opportunity to give
individual feedback quicker and in real-time than traditional nondigital paper and pen formative assessments. Thus, when students are
engaging, receiving timely feedback from their teachers, and
intrinsically motivated by the feedback they are receiving from their
teacher, learning is taking place (Timmis et al., 2016).
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TYPES OF ASSESSMENTS AND TOOLS
There are a plethora of ways in which assessment can occur.
Assessment is a broad term that encompasses all actions that teachers
and students engage in to retrieve information that can be used to
evaluate and change teaching and learning at the end of a given time
period (Timmis et al., 2016). Teachers are able to experience drastic
improvements in their skills when making regular use of assessment
methods.
As previously mentioned, assessment falls into two broad categories:
formative and summative approaches. Formative assessment is a means
for determining how the learning is taking place, on the way toward
meeting some end goal. Alternatively, the final outcome of a learning
intervention is measured through summative assessment. Both of these
types of assessment are crucial in supporting current and future students
in their learning.
FORMATIVE ASSESSMENT TECHNOLOGY TOOLS
Gone are the days of simple clickers and bells. Educators now have
access to a variety of tools that allow for instant feedback. Retrieval
Practice is an assessment tool that takes place during the learning
process to help build knowledge networks in students’ minds and help
reinforce their learning. It allows the educator to continuously gauge
student learning while making it effortful and challenging (Agarwal,
2017).
RETRIEVAL PRACTICE APPLICATIONS
Retrieval practice focuses on helping students retrieve information out
of their heads, instead of focusing on pouring knowledge into their
heads (Agarwal, 2017). It allows the educator to ensure that accurate
questions and assessment tools are being utilized to effectively analyze
student learning. Instant feedback may be gathered on an individual
basis or as a group, depending on the dynamics of the classroom.
Socrative, Kahoot, Quizziz, and Quizlet are all examples of examples
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of educational technologies that allow teachers and students to attain
instant results on the learning taking place. The students may access
the system using a variety of different technological tools. They might
use the tool from within a learning management system (LMS), or on
a mobile device.
Teachers can have students work through retrieval practice together
(such as when using a polling tool like PollEverywhere or a game-like
tool like Kahoot).
There are also educational technology tools that are more self-paced
and provide opportunities for learners to work at their own pace. Many
of these services are starting to allow for either approach to be used.
Quizlet flashcards and some of their games such as Scatter, Match, and
Gravity can be used in a self-directed way by students. Quizlet also has
a game called Quizlet Live that can be used with a group of students at
one time for retrieval practice.
SUMMATIVE ASSESSMENT TECHNOLOGY TOOLS
Learning outcomes must also be observed from a broader scope,
allowing for benchmarks of achievement to be evaluated. Summative
assessment tools allow educators to analyze the overall achievement
of students. Two broad methods for using technology for summative
assessment are discussed in this section: The Learning Management
System (LMS) and electronic portfolios (e-Portfolios).
LEARNING MANAGEMENT SYSTEM (LMS)

A learning management system (LMS) is often considered the
centerpiece of a teacher’s summative assessment toolbox. Accessibility
is a vital part to utilizing both formative and summative assessment
tools virtually. Teachers must have differentiated technology tools that
are aligned with student learning outcomes and that allow the effective
gauging of student learning (Steele, 2015). Most Learning
Management Systems have embedded tools that allow for the ease-ofaccess by most teachers, regardless of their technology familiarity.
The LMS allows for transparency amongst all stakeholders in the
learning process. Students can access resources and assignments while
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communicating with their peers and teacher. Parents may monitor
student progress while also communicating with the teacher. Often
times what is communicated in class does not make it home to the
parents. The LMS removes this hindrance in communication.
Finally, for the teacher, the LMS is the ultimate assessment tool. The
most beneficial part of the LMS is that both formative and summative
assessments may be given through it. If your school or district has
already adopted an LMS, it is best to use it since students, parents, and
other stakeholders will already be familiar with it.
If your school or district has not adopted an LMS, there are still
options available. You may choose to operate your course by using
a LMS like Schoology, Jupiter Ed, Engrade, Canvas, or Google
Classroom. Many school districts have implemented gradebooks that
mimic the LMS gradebook, but lack the accessibility in linking and
hyperlinking to the array of assessment tools that they use regularly.
The systems previously mentioned allow you to run your course,
virtually as minimally or involved as you would like, and are tailored to
accommodate all levels of technology users. The experienced or novice
teacher may manipulate the LMS in a way that suits the needs of their
students and their course design.
ELECTRONIC PORTFOLIOS

One method of helping students demonstrate their global learning
is through the use of an eportfolio. An E-Portfolio is an electronic
account of student work/progress used at all educational levels from
early education through higher education. Eportfolios can support
deep learning and support reflective practices across various learning
contexts as they facilitate overall learning. The blend of learning
products that exist within the eportfolio makes learning visible to
all stakeholders, but especially the student. The eportfolio allows for
students to reflect on and integrate their work to view overall learning
progress. The reason that eportfolios have become a successful
assessment tool is because they require significant and purposeful work
from the student. During the development process students may
experience student–faculty interaction, which allows students to
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evaluate and discuss their own learning over time (Harring & Luo,
2016).
Through websites like Google an educator may receive step-bystep guidance on how to create an eportfolio with their students.
This tool would of course be most effective if linked to the LMS
already utilized by the institution. If the school-site is not accessing a
LMS, an eportfolio is still an option, as the student may compile the
artifacts via an alternative fashion. Eportfolios make learning visible to
all stakeholders. Most importantly to the students, it can help heighten
self-efficacy. This powerful pedagogical tool can support deep and
integrative learning. Deep learning may occur as students are able to
make their learning relative to their own experiences. Developing an
eportfolio allows the students to make connections to their everyday
life, while showcasing their areas of strength. Eportfolios allow students
to show their experiences, along with reflecting on their own learning
and the progress made therein (Harring & Luo, 2016).
The artifacts, rubrics, and criteria for the eportfolio will vary based
on the course layout and educational level of the students. Ultimately,
the eportfolio would involve signature assignments representative of
student learning over a longer period. The period may span a semester,
a school year, or even a school career. Digital assignments through the
LMS may allow for summative assessments to be less stressful. Students
have different approaches to learning and to foster and enhance their
education we need to understand their learning style. This includes
how assessments have a direct impact in learning, and how they
perceive themselves (Al Kadri et al., 2009). The students verbalized
the negative impact felt from the limited learning opportunities that
summative assessments offer and expressed preference for formative
assessment, which may foster a deeper approach to learning. Student
achievement is elevated when they are able to participate in both
formative and summative assessment to guide learning. During the
summative assessment process students may be allowed to upload
videos, files, and documents they originate for benchmark assignments
developed by their teacher to show their overall learning.

324 Instructional Methods, Strategies and Technologies to
Meet the Needs of All Learners
MY
EXPERIENCE
ASSESSMENT

USING

TECHNOLOGY

FOR

TAMIKA MCKENZIE
As a part of the second largest school district in the state of California, I
have had exposure to a variety of assessment tools that have been both
effective and ineffective across the past 14 years. The school district that
I am a part of has mandated that the annual standardized testing be
done virtually, rather than on paper. This process was piloted at a few
schools initially, then pushed forward to all schools across a three-year
process.
Along with the implementation of the virtual testing, the district
also received federal funding to purchase technology to implement the
testing. This was a perfect opportunity for we teachers to utilize the
technology in our classroom also. The tablets that the district sent are
used for testing in the spring only. This allowed for we teachers to
use the tablets for the duration of the year. At my school site, our
school received additional funding, and purchased Chromebook carts
for many classes to share. Although we did not have a one-to-one ratio
of student-to-computers, we did have a sufficient amount to share the
carts and use them regularly.
Many teachers like myself utilize a variety of apps and websites
to assess our students both formally and informally. We can conduct
polls, review sessions, and submit projects/writing samples, etc., all
using our technology. The assessments that I administer the most using
technology are informal. I conduct review/study sessions with websites
like kahoot.com. This website is cost free, and allows you to do so
many things. The website allows you to create a variety of assessments.
Most importantly, if you are stretched for time, you can duplicate and
manipulate the Kahoots of other users and save them within your own
collection.
Many times, I am unable to dedicate instructional time to fun review
sessions that involve all students at all ability levels. Students may work
in group or alone. You can also see the statistics of the responses to
gauge areas of concern for reteaching. This assessment tool really helps
with saving planning time and appeals to the technology savvy student.
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If your school does not have technology on-site, students may link up
to the assessment with their own devices also.
Using technology regularly allows us to prepare the student for the
use of technology for the Smarter Balanced Assessment Consortium
(SBAC) standardized testing. Preparing our students is important when
it comes to their success. The system that is used to test our students
is not user friendly and complicates things for many. Exposure to the
tablets and regular use eases anxiety for the students yielding a calmer
and more productive testing environment when taking the virtual
assessment.
CONCLUSION
The focus of any educational institution should be to develop a system
that adequately prepares students for the future. Today’s society is
ever-changing, increasingly digital, and increasingly acknowledged
(Timmis et al., 2016). Educators must increase dialogue and knowledge
base on the potential of technology, and its effects on educational
assessment. We must understand that assessments should be developed
to support learning. However, it is found that most assessments are
more focused on qualifications and the reporting of achievement.
Timmis et al. (2016) mention that there is a need to better understand
how digital technologies can be used to support and transform
assessment and learning.
We hope that this chapter has created cause for educators to ponder
how assessments are administered and analyzed regularly, along with
digital technology’s potential to change the purpose of an assessment.
This chapter discussed the importance of assessment, types of
assessment, how technology may be utilized to assess student learning,
and examples of digital tools that would allow for any educator to make
their forum an innovative digital forum. Gauging one’s own personal
growth is a vital key to affecting others positively. As educators, we
must continually seek innovative and effective assessment tools in order
to reach the millennial student and assist them in reaching optimal
levels of educational success.
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Some technology based assessment tools and resources
•
•
•
•
•
•
•
•
•
•
•
•

Retrieval Practice Tool
Socrative
Kahoot
Quizizz
Quizlet
Poll Everywhere
Schoology
Jupiter Ed
Engrade
Google Classroom
E Portfolio
17 Formative Digital Assessment Tools

Watch videos by Kevin Kelly’s from his course Teaching with
Technology
• Why use technology to assess learning? (3:18 minutes)
• Using Clickers to assess learning in the classroom. (4.09
minutes)

Reference
Nu-Man, M.R., and Porter, T.M., (2018). Igniting Your Teaching
with Educational Technology A Resources for New Teachers. Editors:
Matt
Rhoads
&
Bonni
Stachowiak.
Retrieved
from
https://edd7032017f2.pressbooks.com/
A complete reference list of the original ebook Igniting Your
Teaching with Educational Technology A Resources for New
Teachers, can be viewed at: https://edd7032017f2.pressbooks.com/
back-matter/references/
Assessing Learning by Malikah R. Nu-Man and Tamika M. Porter is
licensed under a Creative Commons Attribution 4.0 International
License, except where otherwise noted.

Ch. 18 Understanding by Design

Unit and Lesson Planning
Overview
What do you want your students to know and be able to do by
the end of a unit of instruction, class, program of study…? How do
you identify learning goals? Do the activities you assign actually help
students meet those goals?
Watch this video lecture (2:46 minutes)
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=299

[MSU Graduate School]. (Aug. 26,2013). What is Backward
Design?.[Video File]. Retrieved from https://youtu.be/
DTxnTNXPK3g

The Backward Design Template
Backward Design Template with Descriptions (click link for template
with descriptions).
Granite State College, School of Education UbD Template for Math
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Unit Development – This is the template you will use to plan your
math unit. Save it as a MS Word Document before submitting.

Next Steps: Teacher Designed Module on UbD and Teaching Mathematics
Go to and work through this online module
• Understanding By Design For Math Instruction. This is an
online module that Dr. Gail Poitrast and I (Paula Lombardi
M.Ed) developed to support our students in the School of
Education math content area courses.
• Review Math Ubd units from Trinity University and see
how students have applied this backward planning process to
units of K-12 math instruction.

References
UbD graphic is from: Don Glass, P. (n.d). Curriculum Design for
Inclusive Arts Teaching and Learning. Retrieved from OER Commons:
http://www.oercommons.org/courses/curriculum-design-forinclusive-arts-teaching-and-learning-understanding-by-design/view
Other graphics are from Pixabay- public domain

Ch. 19 Classroom Centered Practices in
Mathematics

State of Washington, Office of Superintendent of Public
Instruction
Culturally Responsive Teaching
To achieve a high quality public education for all students, all educators
must be able to work effectively in diverse settings. To become
effective in diverse contexts, educators must be willing to learn about
systemic racism and inequities in the public education system and to
develop culturally competent skills and mindsets (EOGOAC, 2017).
Professional learning opportunities aimed at increasing cultural
competencies are focused on increasing educators’ knowledge of
student cultural histories and contexts (as well as family norms and
values in different cultures), the ability to access community resources
for community and family outreach, and developing the skills for
adapting instruction to align to students’ experiences and identifying
cultural contexts for individual students (RCW 28A.410.260). In
accordance with best practices regarding family engagement, districts
should make every effort to ensure cultural competence training
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programs are developed and implemented in partnership with families
and communities (EOGOAC, 2017).
When considering mathematics teaching practices to reach students
who have not yet met grade-level standards in mathematics, it is
important to consider the positive impact of culturally responsive
teaching in order to better support all students in mathematics. Studies
have shown that culturally responsive teaching, defined as teaching
that leverages students’ cultural knowledge to facilitate learning, has
positive effects on students’ learning. Furthermore, teachers having
respect for cultural diversity positively influences the students’
motivation to learn.
Margery Ginsberg suggests a motivational framework for
culturally responsive teaching which can support learning. The
framework is made up of four essential motivational conditions, which
Ginsberg has found to act “individually and in concert to enhance
students’ intrinsic motivation to learn.” The conditions are:
1. Establishing Inclusion—the teacher creates a learning
environment in which students and teachers feel respected
by and connected to one another.
2. Developing a Positive Attitude—the teacher creates a
favorable disposition among students toward learning
through personal cultural relevance and student choice.
3. Enhancing Meaning—the teacher creates engaging and
challenging learning experiences.
4. Engendering Competence—the teacher creates a shared
understanding that students have effectively and
authentically learned something they value.
Teaching mathematics with a culturally responsive lens means that the
teacher creates an inclusive environment, makes the learning relevant
with some aspects of student choice, plans and enacts learning activities
that are engaging and challenging, and supports his or her students in
knowing what they have learned and why it is of value.
When classrooms and schools are staffed with culturally competent
educators, schools are more likely to effectively work towards closing
the opportunity gap and increasing student achievement. OSPI has
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created a toolkit to support educators as they integrate students’ funds
of knowledge in the classroom. Additional resources that support
culturally responsive practices include: Culturally Responsive Teaching
Matters!, Culturally Responsive Classroom Management, and
Culturally Responsive Teaching.
References
• Ginsberg, M. B. (2015). Excited to learn: motivation and
culturally responsive teaching. Thousand Oaks, CA: Corwin
Press.
• Ladson-Billings, G. (1994). The Dreamkeepers: Successful
teaching for African-American students. San Francisco:
Jossey-Bass.
• Pewewardy, C. (1994). Culturally responsive pedagogy in
action: An American Indian magnet school. In E. R.
Hollings, J.E. King, & W. C. Hayman (Eds.), Teaching
diverse populations: Formulating a knowledge base (pp.
77–92). Albany, NY: State University of New York.

Teacher and Student Relationships
Good relationships between teachers and students help improve
academic success. Students try harder, knowing someone cares about
the outcomes. Students feel more comfortable seeking help when the
relationship is positive and supportive. Teachers who have high
expectations for their students and positive attitudes about mathematics
positively influence student outcomes.
Students who report having a more supportive relationship with
their mathematics teachers were willing to exert more energy learning
the lesson and helping their peers. The relationships, either positive or
negative, had long-lasting effects on students.

Developing a Growth Mindset
The beliefs people have about intelligence play a big role in
mathematics. Some believe intelligence remains the same, this is a
fixed mindset. Others believe in a growth mindset, where intelligence
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changes throughout your lifetime. People with a fixed mindset believe
they are good at certain things and bad at others. With a growth
mindset, a person could work hard enough and become good at
whatever they want.
A person with a fixed mindset and who is good at mathematics will
be able to be successful most of the time, but when they come to
an obstacle, they tend to give up quicker than those with a growth
mindset.
Students with a growth mindset see math as something to work at.
When it gets difficult, which it will, they persevere. They believe that
the brain is like a muscle, the harder one works, the stronger it gets.
In this model, students are first taught about the brain and how
growth mindset works. Then they apply this mindset to learning
mathematics or other topics.
Explicitly teaching students how growth mindset works is a
foundational skill for success. Growth mindset instruction should be an
integral part of both core programs and intervention programs.
References
• Boaler, J. (2015). Mathematical Mindsets: Unleashing
Students’ Potential Through Creative Math, Inspiring
Messages and Innovative Teaching. John Wiley & Sons.
• Dweck, C. (2008). Mindsets and Math/Science
Achievement. Prepared for the Carnegie Corporation of
New York-Institute for Advanced Study Commission on
Mathematics and Science Education.
• Motivating Students to Grow their Minds. Copyright ©
2008–2012. Retrieved from Mindset Works.

Academic Language
Academic language (also referred to as academic English, disciplinary
language, scientific language, critical language, and language of
school) helps define school success for all students. It is the language
of textbooks and homework, the language found in assessments, and
the language students hear and see in all classrooms. This language
is different in register (the words, phrases, and expressions used to
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talk about content-specific concepts), structure, and vocabulary from
everyday language. Academic language is at the heart of grade-level
curriculum across content areas (Gottlieb & Ernst-Slavit, 2014).
Academic
language
includes:
vocabulary,
representing
information, and student discourse.

It is important for educators to be aware of the challenges students
face in mathematics with regard to academic language. Language
development is not limited to vocabulary instruction, but also includes
“instruction around the demands of argumentation, explanation,
analyzing purpose and structure of text, and other disciplinary
discourse” (Zwiers et. al., 2017). To support the development of
academic language in mathematics, learning environments should
include speaking, writing, diagramming, and gesturing. Access
to learning, that promotes conceptual development, is necessary for all
students (Walqui, 2009).
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Mathematical vocabulary is more likely than ever to
have an impact on students’ math success because
students need to understand math-specific words, words
with multiple-meaning, and mathematical symbols to
develop proficiency in math vocabulary (Pierce &
Fontaine, 2009). Explicit teaching (direct instruction) should address
words that have multiple meanings, concepts that can be represented
with multiple terms, awareness of symbols and diagrams as they relate
to mathematics, and the connection between mathematics vocabulary
and everyday vocabulary (Roberts & Truxaw, 2013). To learn the math
vocabulary needed for success, educators should engage students in rich
and lively activities. These activities should encourage deep processing
of word meanings and provide a range of opportunities to encounter
math vocabulary (Pierce & Fontaine, 2009).
Teaching students to interpret and represent information in
mathematics is complicated, as it requires more than reading and
writing text. Students must learn to interpret and demonstrate their
mathematical thinking through written explanations, symbols, and
graphic representations. Educators must teach students the skills needed
for success. Teaching sentence structures in mathematics is important
to comprehension since often every word within mathematical texts
or word problems is essential (Adoniou, 2014). Students might know
the meaning of certain academic math words. However, if they cannot
put them in a comprehensible sentence, knowledge of academic words
alone will not help them be successful
(OSPI academic language toolkit).
When students engage in mathematics and are
taught to provide meaningful explanations, higher
level thinking and reasoning is promoted.
Meaningful mathematical discussions help build
knowledge and support the mathematical learning of all
students in a math-talk community (Wagganer, 2015). The National
Council of Teachers of Mathematics (NCTM, 2014) Principles to
Actions includes communication as a process strand that highlights the
importance of language skills in mathematics classrooms. Students need
multiple opportunities to use academic language by engaging in
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meaningful discourse. The Common Core’s Standards for
Mathematical Practice (SMP) state that students should engage in
discussion that constructs viable arguments–SMP 3, critiques each
other’s reasoning–SMP 3, and communicates with precision–SMP 6
(CCSSI 2010, p. 6-7). Academic discourse helps to develop
conceptual understanding and improve language use (Hill &
Miller, 2013). Conversations for students developing mathematical
language may serve as scaffolding because opportunities to make and
communicate meaning are provided (Zwiers et. al., 2017). Students
benefit from collaborative discussions because mathematics
conversation provides:
• Meaningful discussion.
• Oral language practice.
• A way for students to clarify what is being asked and
what is happening in a problem.
• Time to process information and hear the thinking of
others.
• Opportunities for teachers to model academic
language, appropriate vocabulary use, thinking
processes.
• Build common understandings and shared experiences
(Echevarria, Vogt, & Short, 2009; Zwiers et. al., 2017).

Support, Structure and Scaffolding
Educators should provide structure and support for
students by intentionally teaching how to participate in
these types of math conversations. Students benefit from
learning how to question, reason, make connections,
solve problems, and communicate solutions effectively
(Echevarria, Vogt, & Short, 2009).
Providing a variety of scaffolds that foster students’ participation
supports students both in organizing their thinking and making sense
of the mathematics. Examples include:
• Sentence frames, which provide tools to support
mathematical conversations.
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• Teacher modeling and think-alouds.
• Word walls and posters displaying commonly used terms,
operations, and math processes.
• Graphic organizers, which provide visual representations of
mathematical information.
• Artifacts and Manipulatives upon which to build shared
meaning and support sensemaking.
• Structured peer interactions, to communicate ideas and
clarify understanding (Echevarria, Vogt, & Short, 2009;
Zwiers et. al., 2017).
Academic language is critical to student outcomes in both mathematics
and English language arts.
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Cross-Curricular Teaching Practices
Students use many of the same skills and strategies in mathematics as
they do in English language arts. Making explicit connections between
strategies across content areas strengthens students’ cognitive processes.
To make these connections, educators should point out when a
vocabulary word, skill, or strategy has a dual purpose across content
areas and model these connections during instruction. One way to
model cross-curricular connections is to be intentional when selecting
read-alouds. For example, strategies used to make sense of complex
language in a mathematical word problem are similar to the strategies
used when reading informational text. Activating background
knowledge supports student reading comprehension and mathematical
reasoning. Students may activate background knowledge about a topic
within a mathematical task the same way they would activate
background knowledge while reading text. Learning explicit and
systematic strategies for receiving and providing feedback benefits
students across content areas. For example, providing feedback to
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justify a strategy used for solving a mathematical problem is similar to
providing peer feedback for revisions during writing.

Mathematical Representations and Manipulatives (CRA)
Mathematics instruction, at all grade levels, should begin with
developing a conceptual understanding of mathematical ideas.
This can be accomplished through the use of concrete and
representational models before moving to abstract representations.
When planning instruction, teachers should consider how to sequence
the learning to support moving from concrete representations to the
symbolic and abstract. Visual representations of the mathematics are
critical in laying a strong foundation of mathematical ideas. Students
need experience using concrete manipulatives and then moving to
representational models to solidify the use of imagery in problem
solving before moving to abstract symbols. The connections students
make throughout these stages are essential and should be an intentional
design of any lesson.
The first stage is the concrete stage in which students experience
math by physically manipulating various objects. The second stage
engages students in using representational models to solve math.
During this stage, students represent concrete objects as pictures or
drawings. Using abstract symbols is the third stage.
Instructional practices should support students moving from the
concrete and representational stages to using numbers and symbols
to model and solve math problems. Students need opportunities
to develop mathematical thinking at each stage and to make
connections between the stages to develop the ability to move flexibly
among the different representations.
Traditional mathematics instruction has historically focused on
computation and students’ ability to apply procedures quickly and
accurately. According to National Council of Teachers of
Mathematics, procedural fluency includes the ability to apply, build,
modify, and select procedures based upon the problem being solved.
This definition of procedural fluency pushes the bounds of traditional
mathematics instruction, as it requires foundational knowledge of
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concepts, reasoning strategies, properties of numbers and operations,
and problem-solving methods.
*CRA will be3 addressed furher in chapter 20

Mathematically Productive Instructional Routines
Mathematically Productive Instructional Routines (MPIRs) are
high leverage instructional routines that focus on student ideas as
central to the learning, make student thinking visible, and provide
opportunities for mathematical discourse thereby allowing
opportunities for students to make sense of mathematics in their own
way. Consistently engaging students in these routines can change
student’s dispositions about mathematics, support shifts in instructional
practice, and deepen mathematical content knowledge and a growth
mindset for both students and teachers.
MPIRs can be implemented with students from pre-school to college
and are not tied to any curriculum. MPIRs take place at the beginning
or end of a math lesson and are designed to take 10–15 minutes. It is
beneficial to use routines daily, or multiple times a week. Mathematical
routines can cover many different mathematical ideas, and can be used
across a variety of concepts and topics.
While there are several different formats for these routines, all
Mathematically Productive Instructional Routines share these common
attributes:
They are routine. MPIRs are brief and used frequently.
Students and teachers engage in these activities often enough
that the routine itself is learned and can be engaged in quickly
and meaningfully. The predictable structure creates a safe time
and space for students to take risks and explore and share their
ideas.
They are instructional. While classrooms also rely on
routines designed to manage student behavior, transitions, and
supplies, MPIRs are routines that focus on student learning.
MPIRs provide an opportunity for students to share their
mathematical ideas and make connections and deepen their
understanding of math concepts as they listen and respond to
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other students. Routines also provide an opportunity for the
teacher to formatively assess students.
They are mathematically productive. Prompts for each
MPIR are carefully chosen to opportunities for students to enact
the Standards for Mathematical Practice. Student discussions
highlight central mathematical ideas. Students gain important
insights and develop positive dispositions about engaging in
mathematics through their participation in MPIRs.
Mathematically Productive Instructional Routines create a structure
where teachers listen to, build on, and respond to student thinking.
Using such routines frequently can support the development of a
classroom culture in which sense-making is at the heart of all learning,
and mistakes are expected, respected, and inspected.

Number Talks
Number Talks are an example of a mathematically productive
instructional routine that can support the development of a classroom
culture in which students feel encouraged to share their thinking, and
teachers become skilled at listening to their students’ thinking. This
short mental mathematics routine can be used daily with any curricular
materials to promote number fluency as well as develop conceptual
understanding of numbers and operations.
In a number talk, students have the opportunity to share their
thinking and learn from fellow students about multiple ways of using
number relationships and structures, and visual models to perform
mental computations. With number talks, teachers must listen to and
represent student thinking, which not only provides them with
information for determining next steps, but also deepens the teacher’s
own understanding of mathematics. Number talks are the best
pedagogical method for developing number sense and helping students
see the flexible and conceptual nature of mathematics (Boaler,
2015).
In their recent book, Making Number Talks Matter, Number Talks
pioneers and researchers Cathy Humphreys and Ruth Parker claim:
Number Talks help students become confident
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mathematical thinkers more effectively than any single
instructional practice we have ever used.… With Number
Talks, students start to believe in themselves mathematically.
They become more willing to persevere when solving complex
problems. They become more confident when they realize that
they have ideas worth listening to. And when students feel this
way, the culture of a class can be transformed.
Number Talks Webinars for OSPI, Watch a recorded one hour
webinar.
Jo Boaler, Stanford University mathematics education professor,
provides educators and parents with a 15-minute video about Number
Talks that gives a full description of the practice and shares examples to
help schools get started with Number Talks in every classroom.
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Games
Mathematics games may be used for extended learning time to support
instruction and to help students meet the state standards. Some research
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has found that game-based learning is an effective way to enhance
motivation and performance.
Choosing which game to play depends on the instructional goal and
learning target. Games can be used both for instruction and practice.
Games may also give students the opportunity to apply new learning.
Games may not be appropriate in all situations, and are more effective if
they are embedded in instruction and include debriefing and feedback.
Also, games should be used as adjuncts and aids, not as stand-alone
instruction.
Technology
When used strategically, technology can provide students with greater
access to conceptual understanding and procedural fluency.
Technology can provide students with additional representations of
mathematical ideas, allow inquiry-based exploration, reinforce
procedural learning and fluency, and provide efficient screening and
diagnostic assessment data. Teachers must monitor student progress
and adjust instruction based on formative assessment in all formats.
Technology is a tool, not an intervention in and of itself. Technology
alone cannot replace effective teaching or intervention activities. It
must be a balanced supplement, especially with students who struggle
with self-regulation and efficacy. Online mathematics programs,
whether purchased or Open Educational Resources, should be aligned
with K–12 Learning Standards for Mathematics, adequately scaffold
learning, and provide a variety of rich and rigorous tasks.
Chapter Reference
Reykdal, C. (2018). Strengthening Student Educational Outcomes
Mathematics Menu of Best Practices and Strategies, State
Superintendent, Office of Superintendent of Public Instruction,
Olympia Washington, pages 28-38. Except where otherwise noted,
this work by the Office of Superintendent of Public Instruction is
licensed under a Creative Commons Attribution License
Graphic, Pixabay License
https://pixabay.com/photos/learnmathematics-child-girl-2405206/
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Ch. 20 Math Interventions and Strategies

This next section contains excerpts from National Center on Intensive
Intervention. (2016). Principles for designing intervention in
mathematics. Washington,
DC: Office of Special Education, U.S. Department of Education and is
in the pubic domain.
The purpose of this chapter is to provide brief
explanations of practices that can be implemented when
working with students in need of intensive intervention
in mathematics.
Special education instructors, math interventionists, and
others working with students who struggle with
mathematics may find this guide helpful. The strategies presented in
this guide should be used in conjunction with teaching guides
developed for specific mathematical concepts. Specific topics covered
include the following:
Explicit, Systematic Instruction (aka Direct
Instruction)- Chapter 4
•Effective Questioning in the math classroom
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(questioning was introduced in chapter 9)
•Concrete, Representational/Visual/Pictorial, Abstract/
Symbolic Models
•Teaching Mathematical Vocabulary and Symbols
•Fluency Building
•Error Analysis

Concrete, Representational/Visual/Pictorial, and Abstract/Symbolic Models
Using multiple representations to teach mathematics allows students to
understand mathematics conceptually, often as a result of developing
or “seeing” an algorithm or strategy on their own. By building strong
conceptual understanding, students are able to better generalize skills
and understand algorithms (Gersten et al., 2009; Jones, Inglis, Gilmore,
& Evans, 2013; Miller & Hudson, 2007). Moving through each phase
is essential for every skill area, not just for early foundational skills
(Jayanthi et al., 2008; National Mathematics Advisory Panel, 2008;
Stein, Kinder, Silbert, & Carnine, 2005; Woodward, 2006). A
description of the three phases follows.
1. Concrete: In this phase, students use three-dimensional
manipulatives to solve problems and to gain a better conceptual
understanding of a concept. Examples of manipulatives include
counting bears, snap cubes, base-10 blocks, real or plastic money,
clocks, fraction tiles, geoboards, Algeblocks, algebra tiles, and
others. It is helpful to use a variety of manipulatives (if possible) to teach
concepts so that students can generalize the concept being taught.
Using an assortment of manipulatives is not always possible, however;
some concepts can only be taught using a specific manipulative. It is
important to note that although students may demonstrate proper use
of a manipulative, this does not mean that they understand the concepts
behind use of the manipulative. Explicit instruction and student
verbalizations, such as explaining the concept or demonstrating use
of the manipulative while they verbally describe the mathematical
procedure, should accompany all manipulative use.
2. Representational/Visual/Pictorial: Students use twodimensional pictures, drawings, or diagrams to solve problems. These
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pictures, drawings, or diagrams may be given to the students, or they
may draw them when presented with a problem. These representations
should be used to connect and solve the same concepts previously
taught using concrete objects. Representational models also may be
presented virtually through websites or tablet applications. With a
virtual representation, students move the image with a mouse or with
their hands.
3. Abstract/Symbolic: During this phase, students are expected to
solve problems through the use of numbers and symbols rather than
with the use of concrete objects or visual representations. Students are
often expected to memorize facts and algorithms as well as to build
fluency.
Following is an example that demonstrates use of the three
phases to solve the problem 4 + 5:
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Effective Questioning and Providing Feedback
Students who have difficulty with mathematics need
many opportunities to respond to effective questions,
explain their thinking, and receive feedback that allows
them to improve their learning. To increase
generalization of skills and flexibility in thinking
mathematically, instructors need to ask questions that
increase student engagement, that provide feedback, and that are
linked to algebraic or higher level thinking and understanding (Cai &
Knuth, 2005; Witzel, Mercer, & Miller, 2003). Specifically, beginning
algebraic thinking, such as analyzing relationships, generalizing
models, predicting, justifying, or noticing structure, can lead to greater
gains in mathematics understanding in later years (Kieran, 2004).
Following are guidelines for asking questions that will move
student learning forward, increase student engagement, and offer
immediate feedback.
1. Questioning: The three main types of questions that should be
used in mathematics are reversibility, flexibility, and generalization
(Dougherty, Bryant,
Bryant, Darrough, & Pfannenstiel, 2015).
• Reversibility questions are those that change the direction
of student thinking: for example, giving the student the
answer and asking him or her to identify the correct
equation. This type of question allows for multiple answers
and gives students the opportunity to think about algorithms
in different ways. Reversibility questions should be presented
after the student has demonstrated mastery of a particular
procedure or algorithm.
• Flexibility questions support student understanding in
finding multiple ways to
solve a problem or in discerning relationships among
problems. For example, the student might be asked to solve
an addition problem using a specific strategy and then show
or prove the answer using another method, such as a number
line. Flexibility questions can be used during instruction to
show relationships between similar problems or differences
in models.
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• Generalization questions are those that ask students to
create statements about patterns. In the past, instructors
would explain algorithms or rules, and they did not afford
students the opportunity to develop explanations on their
own. To increase conceptual understanding, guided
questions about patterns allow rules or generalizations to be
“discovered” by the student. For instance, students are
presented with a list of numbers multiplied by two and then
asked to describe any patterns they notice (e.g., one factor is
two, product is an even number, etc.). The use of
generalization questions allows students to develop a deeper
understanding of mathematics and to generalize their
thinking to similar problems.
Regardless of the type of questions asked, instructors should use the
questioning strategy to assess student understanding and then use the
information obtained from the questioning to evaluate and adjust their
instruction as necessary.
Teachers should involve all students in questioning. This
involvement can be accomplished in several ways:
First, teachers may invite all students to respond to
questioning through unison choral response. Although this is an
easy way to encourage students to respond, it is important to
ensure that all students are responding to the questions at the
same time.
Second, teachers can use equity sticks. Teachers write each
student’s name on an ice pop stick and then draw a stick for
each question they ask. The student whose name appears on the
stick answers the question. All students have the same chance to
be called upon.
Third, teachers may use response cards. Write “A,” “B,” and
“C” on separate cards. The instructor asks a question and
presents three answer choices. Students select their choice and
hold up the response card indicating their answer.
Fourth, teachers may ask students to write their answers on
whiteboards. Students hold up the answers so the instructor can
check them for accuracy.
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Fifth, teachers may invite students to create a model.
Students then pair-share their creations to identify differences
and similarities among the models and answers to the
mathematical questions.
Teachers may need to individualize their questions for students to
gain a better understanding of a particular student’s knowledge of the
skill that is being taught.
2. Feedback: Providing students with both positive and corrective
feedback is essential to their learning. It is important that students
receive immediate feedback so that they do not continue to practice
incorrectly. Students should also have an opportunity to practice/repeat
the correct response after error correction has been provided (Archer &
Hughes, 2011).

Teaching Vocabulary and Symbols
Students with a strong mathematical vocabulary will have a better
understanding of the concepts and skills being taught. Instructors,
therefore, should use precise language when teaching mathematical
concepts and skills. Explicit teaching of vocabulary and mathematical
symbols is important in helping students understand mathematical
concepts, and this explicit instruction should be integrated into all
lessons. Encouraging student verbalization of mathematics vocabulary,
paired with explicit instruction in identifying and using symbols, can
increase overall mastery of symbolic representation (Driver & Powell,
2015; Frye, Baroody, Burchinal, Carver, Jordan, & McDowell, 2013).
Examples for teaching mathematics vocabulary and symbols
are explained in this section.
1. Word Walls/Word Banks: Word walls and word banks can be
used in two ways. First, instructors can create cards with vocabulary
terms or symbols and the corresponding definitions. Second, students
can create their own cards. Once cards have been created, they are
placed on a word wall, or students can keep their own notebook
containing the terms. When the word wall or student notebook is
organized, the words should be placed in meaningful sections. For
example, one section may be devoted to fractions, another section
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to basic operations, another to geometry terms, and so forth. This
meaningful organization will help students when they are looking for
the terms. It is important to note that simply placing word cards on the
wall or having students add them to their notebooks does not increase
student understanding of the vocabulary or symbols. Instructors must
teach these vocabulary terms and symbols and their definitions and
then relate the terms and symbols to student learning. Instructors
should use precise mathematical vocabulary in teaching and correcting,
and they should also encourage students to use correct mathematical
language in speech.

2. Vocabulary Cards: These cards may have the same vocabulary
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terms and symbols as those on the word wall or word bank. If
instructors use vocabulary cards to teach definitions, they should write
each term on the front of a card and its definition on the back. When
the cards are used to teach symbols, the instructor should write each
symbol on the front of a card and its name on the back. The cards are
used as a practice activity in which students quickly say the word and
state its definition or identify a symbol and cite its meaning. Through
vocabulary card practice activities, students will learn to automatically
recognize mathematical vocabulary terms and symbols.

3. Labeling: Students are expected to label parts of a problem or
figure in mathematics. Often, students need opportunities to identify
vocabulary terms prior to solving problems. To increase overall
mathematical vocabulary and flexibility, problems should be written in
a variety of ways to show variability. Providing students with examples
such as the ones below will enable instructors to assess students’
understanding of terms prior to problem solving.
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4. Identifying Characteristics: Some mathematical terms or
concepts are more complicated than others and require further
explanation as well as examples and non-examples. A characteristics
table presents information in a manner that is easy for students to
access. When a term or concept is introduced, instructors and students
should complete a characteristics table together. In the first box,
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characteristics of the term/concept are listed. In the second box,
examples of the term/concept are provided. In the third box, nonexamples are listed. For some concepts or terms, it may be helpful to
provide pictures of the examples and non-examples.
polygon: a simple, closed plan figure made up of three or more
line segments

Graphic Organizers
Graphic organizers are helpful mathematics tools; they allow a great
deal of information to be logically organized in one place. Graphic
organizers, such as the three variants of the Frayer Model that follow,
are an efficient alternative to extensive note taking. Instructors
explicitly teach students how to use the graphic organizer and the
content provided. Graphic organizers can be used to illustrate most
mathematical concepts.
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Fluency Building
In addition to conceptual knowledge, students need to develop
procedural fluency in mathematics. Providing students with practice
activities that build fluency is essential. Opportunities to work through
multi-step problems allow students to develop the higher-level
thinking skills they need in order to progress to more complicated
math concepts. Students need effective strategies and ample practice to
increase their fluency in basic mathematics skills such as operational
facts. The only way to truly increase fluency is to combine timed
activities with additional practice opportunities (Raghubar et al., 2010;
Woodward, 2006).
Another benefit of fluency can be enhanced motivation. When
students become more fluent in mathematics skills, their
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motivation and confidence often increase. To heighten motivation,
students should self-correct whenever possible for immediate feedback
and then graph the results. Instructors also can integrate goal setting
to further motivate and increase student self-regulation (Burns et al.,
2010; Codding et al., 2009; Montague, 2007; Rock, 2005). Following
is a list of suggested activities that instructors may use for fluency
building practice. Many of these activities can be incorporated into
peer tutoring activities.
1. Timed Activities: The use of timed activities to increase
fluency in demonstrating knowledge of basic facts is a mainstay
of mathematics education. The purpose of timed tests is to
motivate students to increase their speed and to surpass their
previous scores. Although timed activities are an effective tool
for building fluency, they should not be the sole mode of
instruction. Instructors should explicitly teach strategies that
aid students in demonstrating their knowledge of mathematical
facts. It is important to note that timed activities are not a
motivator for all students; the focus, therefore, should be on
answering correctly as well as quickly answering questions
related to mathematical facts.
*Timed activities are not appropriate for all students. Jo Boaler,
Professor of Mathematics Education, Standford University.
Research suggests times tests cause math anxiety
2. Flash Cards: Flash cards are often used to improve fluency
in demonstrating knowledge of basic facts. They also can be
used in activities such as identifying coins and their values,
reading clocks, identifying fractions, and performing other
mathematical tasks. Flash cards can be used with students and
instructors or with peer tutors. Answers are provided on the
backs of the cards so that the flash cards can be worked through
quickly. Peer tutors should be taught how to correct answers
so that neither peer is practicing the wrong answer during
flash card activities. Students should record items scored as
“incorrect” so that they can further practice the specific skills
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associated with these items. Students can graph the total number
of flash cards answered correctly under timed conditions. This
graphing can be done in tandem with goal setting to motivate
the development of fact fluency.
3. Computer Software: Computer software activities, when
paired with explicit teaching, can be highly engaging for
students. Computer software programs provide the additional
practice that struggling students need to increase mathematics
fluency and accuracy. Instructors should evaluate software
programs to ensure that they meet the needs of students and
that they require students to actively solve problems. Effective
computer software will contain clear directions and will provide
students with positive and corrective feedback immediately
after they have answered questions (i.e., worked through
problems). Computer programs should complement, rather
than replace, instructor-led learning.
4. Instructional Games: Games provide students with fun,
stimulating ways to practice skills that they have already been
taught. Instructional games, including board games, have been
found to increase skills in estimation, magnitude comparison,
identification of numbers, and counting (Ramani, Hitti, &
Siegler, 2012; Ramani & Siegler, 2008; Siegler & Ramani, 2008).
The games should include mathematical components and
foundational skills that correlate to the state standards.
Following are some common games that can be adapted for
teaching most mathematical concepts:
Bingo: The instructor draws a card and reads the
number, basic facts, fraction, or other item.
Students mark the number or solution on their
bingo cards. The first student who completes a row
or column wins only if he or she can read all the
numbers or answer all the problems in the row or
column.
Concentration/Memory: Students play the game
as they would with cards; however, before students
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can pick up a match, they must read the numbers
or solve the problem.
Dominoes: Students play the game as they would
regular dominoes by matching numbers with
objects, math facts, fraction names with pictures of
fractions, and so forth. Students must be able to
answer the problem before they place their
dominoes.
Board games: Using commercially produced
board games can assist students in counting,
estimation, and understanding real-world
applications of money. Board games also tend to be
linear and link to understanding of measurement
and fractions in later grades.
have _____; who has _______? This game can be
used to practice a variety of mathematical skills.
The sentence structure “I have _____; who has
_____?” is written on each card. The cards are
evenly distributed among students. One card has
the word Start written on it.
* Examples are as follows:
“I have 5; who has 6 more?”
“I have 11; who has 2 less?”
“I have 9; who has its double?”
“I have 18; who has 7 less?”
The game continues until all cards have been used.
This game can be used to practice knowledge of basic
facts or more advanced skills such as adding and
subtracting fractions with unlike denominators.

Error Analysis
Error analysis is the process of analyzing student work to
determine why students solved a problem incorrectly (Ashlock,
2010). Many errors can easily be detected—for example, regrouping
ones instead of tens or adding denominators rather than finding
common denominators. Other errors that are specific to an individual
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student’s understanding of a process are more difficult to identify.
Even more confusing, some errors lead to the correct answer, and,
in turn, students develop misconceptions. These errors require more
careful examination, and often, students need to explain their thinking
before the errors can be identified. Developing a step-by-step task
analysis for some skills may help the instructor identify where in the
process a student is having difficulty. Once errors have been identified,
instructors should quickly address them so that the student does not
continue to practice incorrectly, and educators should adjust their
instruction to facilitate student understanding (Archer & Hughes,
2011; Stein et al., 2005).
(National Center on Intensive Instruction, 2016)
The following text is adapted from: Herholdt, Roelien, & Sapire,
Ingrid. (2014). An error analysis in the early grades mathematics –
A learning opportunity?. South African Journal of Childhood
Education, 4(1), 43-60. Retrieved September 13, 2019, from
http://www.scielo.org.za/
scielo.php?script=sci_arttext&pid=S2223-76822014000100004&lng=en&tlng=en
. CC-BY
Error analysis, also referred to as error pattern analysis, is the study
of errors in learners’ work with a view to finding explanations for
these reasoning errors. This multifaceted activity can be traced back
to the work of Radatz in 1979. Not all errors can be attributed to
reasoning faults; some are simply careless errors (Yang, Sherman
& Murdick 2011), identified as “slips” (Olivier 1996:3), which can
easily be corrected if the faulty process is pointed out to the learner.
Slips are random errors in declarative or procedural knowledge, which
do not indicate systematic misconceptions or conceptual problems
(Ketterlin-Geller & Yovanoff 2009). Error analysis is concerned with
the pervasive errors (or ‘bugs’) which learners make, based on their
lack of conceptual or procedural understanding (Ketterlin-Geller &
Yovanoff 2009). These authors explain that such mathematical errors
occur when someone who makes this type of error believes that what
has been done is correct – thus indicating faulty reasoning. Such errors
are systematic (Allsopp, Kuger & Lovitt 2007) and persistent and occur
across a range of school contexts (Nesher 1987). Yang et al (2011) point
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out that systematic errors might be the result of the use of algorithms
that lead to incorrect answers or the use of procedures that have not
been fully understood.
Error analysis, however, does not just involve analysis of learners’
correct, partially correct and incorrect steps towards finding a solution,
but also implies the study of best practices for remediation (McGuire
2013). This would require of the teacher a good knowledge of
mathematical content, as well as a good grasp of learners’ levels of
mathematical understanding (McGuire 2013). McGuire (2013) argues
that the ability of teachers to remediate common learner errors and
misconceptions underlies Shulman’s (1986) definition of pedagogical
content knowledge. Hill, Ball and Schilling (2008) further includes
the ability to anticipate learner errors and misconceptions in their
understanding of pedagogical content knowledge. Hill et al’s (2008)
explains that activities such as error analysis, which require pedagogical
content knowledge, involve more than just pedagogy; they involve
a well-grounded understanding of the learner and how a learner
learns.
Other resources on Error Analysis in Mathematics instruction
University of Kansas, (n.d). Dynamic Math Assessment,
Error
Pattern
Analysis.
http://www.specialconnections.ku.edu/~specconn/page/
instruction/math/pdf/patternanalysis.pdf
Educational Research Newsletter & Webinars, (n.d.).
Student’s common errors in working with fractions.
https://www.ernweb.com/educational-research-articles/
students-common-errors-misconceptions-about-fractions/

References can be found at https://intensiveintervention.org/sites/
default/files/Princip_Effect_Math_508.pdf pages 16-17

Ch. 21 Learning with Digital Tools
Clinical Assistant Professor, Liz Kolb, School of Education, and
University of Michigan

In this section of the course eBook we are going to look at using
technology in K-12 schools. The main takeaway for this chapter is
“Learning First, Tech Second”.

Much of the content is derived from a massive open online course
(MOOC), LEADED501x Leading Ambitious Teaching and
Learning from the University of Michigan, School of Education,
Ann Arbor Michigan.
The technology integration section of the MOOC, Learning with
Digital Technology Tools is presented by Liz Kolb, Clinical Assistant
Professor, University of Michigan, School of Education
Included will be videos and abbreviated versions of the video
transcripts. In this first section we will look at some basic guidelines for
using technology for learning.
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Watch the video lecture (19:48 minutes). What is Ambitious
Learning Through Technology Tools?

A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=309
LEADed501x Leading Ambitious Teaching & Learning. (2016, Nov.
14).
MCHLATLX2016-V001500.
[Video
File].
Retrieved
from https://youtu.be/NfalVfdT640
Technology integration is driven by good teaching practices
and not fancy tools.
There’s almost this assumption that the technology magically creates
these amazing learning gains in the classrooms and new cognition.
That does not happen. Instead, often we will see classrooms where
students are all over the classroom when they have their laptop or their
tablet. They look like they’re engaged because they’re excited about
having it. But, we have to be careful that they’re actually learning
through the technology.
We tend to make the mistake of giving children a one-to-one device
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thinking one-to-one is the ultimate solution for learning and then step
away and assume that the technology, the app or the software’s going
to do the rest of the work for us.
We need to bring in those good, effective teaching methods and
strategies. When we look at effective literacy learning strategies, none
of them say, just give a child a book and they will learn to read. So,
we shouldn’t assume, just give a child a tablet or a mobile device and
suddenly, they’re going to learn through it. We need to integrate the
effective practices.
Added Value
Technology should be the last piece of the instructional sequence. It
should be something that is going to be adding value to those good
literacy or good mathematical instructional practices rather than just
something that’s exciting and fun.
It’s important to make sure that math is connecting to students’
everyday understanding and their world. That doesn’t mean a story
problem where it talks about apples or bicycles, which are relevant to
the children. It means connecting their everyday life, what they see
and do around them, to mathematical strategies and understanding.
Notice a lot of these effective strategies have to do with collaboration,
authenticity, collaboration, and inquiry. Using some of those higherorder thinking skills or higher-cognitive thinking skills are important
in learning. These are the things we want to bring into technology
learning.
When we look at the research over the last couple of decades, the
research does not say we should be isolating students. They should not
be using a bunch of what we call drill and practice software which is
where they do a lot of multiple choice type questions. Instead, we need
to do what we do in mathematics. We need to ask students to inquire,
to analyze, to synthesize, to hypothesize.
It’s not so important that they’re just consuming content and
answering questions really quickly or swiping to get to the game,
which sometimes has negative learning gains. Instead, it’s important
that we are adding value to the learning.
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Key Takeaways
Research on Effective Tech Use in Learning
• Elicit higher-order thinking around content over
consumption of content. (Wenglinsky, 2006)
• Quality over quantity (Wenglinsky, 2006)
• Avoid “drill and practice” in isolation. (Wenglinsky,
1998)
• “Value-added” element to the learning (Means et al.
2009)

We’ve learned that we need to avoid drill and practice software
despite the hundreds of thousands of pieces of educational software that
are drill and practice. Because those rarely have learning gains, and
often, they are negative learning gains. In addition to that, it’s quality
over quantity.
What we’ve learned is that children who use technology every day
have no better, and sometimes worse, learning outcomes as far as their
standardized test scores and other assessments, than children who use
technology less frequently but with higher quality applications, that
reach those higher order thinking skills. These are important things
that we need to consider.
We need to focus on the time-on-task, and learning goals must
come first. We need to make sure that the software is meeting those
needs and not distracting from those needs.
Key Takeaways
Research on Effective Tech Use in Learning
• Focus on learning goals (Linnenbrink & Printrich,
2003)
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• Time-on-task active engagement (Wartella, 2015)
• Co-use or joint media engagement (DarlingHammond, et al, Hirsh-Pasek et al. 2015, Guernsey,
2012)
• Connect learning to authentic experiences (Vaala et al.,
2015, Guernsey, 2012), Wartella, 2015)

So much software has many bells and whistles, and as I mentioned,
games and exciting features for the students. But often, they don’t
meet the learner’s needs when it comes to what we want them to
comprehend and understand.
A huge part of using technology comes down to a big piece of
literacy learning practices, which is this idea of co-use or joint media
engagement. Students should be working together, rather than isolated
in a corner. Co-use could also be a parent to a child, it could be a
teacher to a child. It doesn’t have to be child to a child.
Technology should bridge school experience with everyday life
and the world around the student.
The technology should bridge students’ school experiences with
their everyday lives, the world around them, and the things that their
hearing in the news. The technology should connect students and
teachers to experts and the real world through the technology in
meaningful ways.
When we’re using the technology, it’s important for the teacher to
say, this is why we’re using this app or software. It is also important
with asking children to work collaboratively.
We know learning is social. When using technology for learning
in any content area, students should be co-using the device. They
should be working together. They should be co-constructing, rather
than isolated. Read alouds and think alouds are a great way to show
that students are understanding.
To make their thinking a little more visible, students using
technology devices can participate in what we call share-alouds, where
they share what they’re doing at different moments with other
students, with teachers in a written format.
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Children need to have their learning monitored. Monitored
comprehension means the teachers should be checking in and
monitoring with the devices. They should be sitting down with the
children periodically if they’re in a one-to-one classroom, rather than
assuming that the software is doing the work and is doing it correctly.
Children need to be reflecting, questioning, retelling, predicting,
and these are things that students can be doing through the software.
Again, eliciting some of these higher-order thinking skills, making
sure the software isn’t drill and practice, but it’s actually software that
allows this creativity in unique and innovative ways.
Modeling and Guided Practice
Finally, the idea of guided practice. Teachers should be showing
students how to use the software. They can do the, I do, we do,
you do, format. When they’re doing that, and not just modeling how
to navigate the software, but in particular, how to think as they’re
navigating the software.
Make sure that you are teaching students how to think about the
cognition and the learning as they’re navigating the software.
What do we mean by eliciting higher-order thinking skills?

Screenshot from the video lecture
We want to make sure that the learning through the technology is
happening in the higher processing areas. One of the things that we’ve
learned from the research over the past couple of decades is when the
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learning happens in the drill and practice programs, we just don’t see
learning gains and effective outcomes.
The more students use the drill and practice programs, the less
effective the learning outcomes. We really want to look for software
that elicits those higher processing skills.
Key Takeaways
We know that technology should engage learners.
We know that technology should enhance learning. It
should add value to it.
We know that technology should be extending learning
beyond the classroom in unique ways.
Technology Should (Triple E)
Engage Learning

Enhance Learning

Extend Learning

• Bridge
School
Learning
• Time-on• Value added
and
task learning
to learning
Everyday
• Focus on
• Scaffolds and
Lives
learning
supports
• Help
goals
• Could not do
Students
What is Engaged
Learning with Technology
Tools?
• Co-use and
with
Make Sense
Co- important that the
Traditional
of the
Well, it’s really
focus is on the learning
goals, this
Engagement
Tools
World
idea of time-on-task,
and that the
technology is not distracting
from
• Social
• Personalized
TODAY
the learning
goals which it can• easily
do and a lot of software
does.
• Less
Differentiation
• Connecting
distractions
of learning
Existing
The software
is really motivating
the students with different
types of
Knowledge
scaffolds to get them interested and invested in the learning
goals.
with new
One of the most important pieces is this idea of having
an active
Knowledge

learner. They’re not passive and just consuming knowledge. But,
they’re productive, that they’re innovative, inquiring, hypothesizing,
and using those higher-order thinking skills. They are not doing it
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isolated, rather they’re doing it in a very collaborative way through couse and co-construction.
When we look at time-on-task, we know that technology should
be helping students focus on the learning goals. It should allow
opportunities for students to learn with less distractions.
Co-use and joint engagement compared to individual use. When we
consider co-use, we want students to build a collaborative and shared
understanding around content. They should be working together.
If you have a one-to-one classroom, I highly recommend that you
take away a few devices occasionally and make it one-to-two or oneto-three, so that students can collaborate and work together, because
it’s much more difficult to build a shared understanding when they’re
isolated with their devices.
Another benefit of co-use is there’s just more opportunity to inquire
and co-analyze and just kind of check for understanding together.
Again, when it’s individual use, we just don’t see those opportunities
arise as much because all the students are working in their own isolated
piece of software.

Reflections
• Do you notice co-use or joint engagement in different
ways? Either students working collaboratively with
devices or they’re choosing apps and software that is
collaborative for students, so they can work on it
together?
• How are the teachers monitoring and checking in with
the students?
• Are they modeling how to navigate the tool, and
comprehend the content with the tool?

What is Enhanced Learning with Technology Tools?
What the video lecture 3:20 minutes
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A YouTube element has been excluded from this version of the
text. You can view it online here: https://granite.pressbooks.pub/
teachingdiverselearners/?p=309
LEADed501x Leading Ambitious Teaching & Learning. (2016, Nov.
14).
MCHLATLX2016-V001300.
[Video
File].
Retrieved
from https://youtu.be/5pLhfoybeUI
Now that we’ve had a chance to look at what engaged learning
with technology tools is all about, let’s look at the characteristics of an
enhanced learner using technologies.
Often the words engaged and enhanced get thrown about together,
but they’re very different when it comes to technology tools. There are
three different things we want to be looking for an enhanced learner.
Technology should add value to the learning goals
First, we want to look for this idea that there’s a value added.
That somehow, students are able to develop a more sophisticated
understanding of the content learning goals because of something
that’s happening with the technology.
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Technology includes supports and scaffolds to help make
learning more attainable (accessible)
Technology can often bring in scaffolds, or supports, for the
students, whether it’s feedback, whether it’s a way to differentiate
instruction through leveled learning, that would help the student
understand the learning goals better.
Do we need the technology?
If the task is something that we can easily do with traditional
tools, then we don’t need to use the technology. But if it’s
something that we can’t do with traditional tools, then that’s
where the value-added is realized.
Technology absolutely should be something that integrates, supports,
and scaffolds to help make learning more attainable. Making sure that
there is this value-added is an important element we should be looking
for.
A few examples of that would be such as differentiating learning or
personalizing learning, which again two terms that are often thrown
around but very different.
When we’re differentiating learning, we’re looking at students who
are learning at different learning levels. An example of differentiating
learning would be software that allows students to read the same article
or read the same book based on their Lexile level of reading. If a student
is at a lower Lexile level, they can read the same article that another
student is reading, but just the text looks different and it’s formatted
differently for them, so that it meets their learning needs. Newsela is an
example of a program that provides multiple Lexile levels of the same
news article.
Personalizing learning software, is software that allows the teacher
to actually create different activities for different learners based on
their interests and the way that they like to learn. While the students
are learning, the teacher can weigh in during the process of learning
by seeing what the students are doing and putting in comments or
even drawing on the student’s screen. Google docs is an example of a
program that can be used for personalized and collaborative learning.
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That would be a value-added element to the learning and notice that
there is co-use woven throughout it as well.

Reflections
• Reflect on your own experiences using technology in
the classroom, think about how the learning is
enhanced or value is added to the learning process
through the technology tools. Look for scaffolds and
supports for the learning that’s provided by the
technology, and notice if there’s any differentiation of
instruction or personalization that’s happening
through the technology.

What is Extended Learning with Technology Tools?
Now that we’ve looked at the characteristics of an enhanced learner
and an engaged learner using technology tools, it’s time to look at the
characteristics of what an extended learner needs with technology
tools. This is an exciting piece of learning with technology tools,
because it’s something that was much more difficult to do prior to
having access to digital technology in schools.
How can technology make learning authentic?
It allows students to look at the world around them in a different
way, in a very unique way. For example, being able to help solve real
world problems through technologies, tools, and the different strategies
and methods they’re learning in school.
The things we tend to look for are the ways that technology can help
students connect and create this bridge to their everyday lives.
Examples:
• Bring experts into the classroom virtually.
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• Skype, Google Hangout, with pen pals from across the globe
so students are able to learn new languages, and learn new
cultural norms from other students.
• Livestream to connect with literacy experts, such as a
favorite author.
• Social studies: students collaborating with others using
Minecraft

Reflections
• If you would like to watch videos of teachers in the
field, talk about how they extend learning with
technology, go to www.edx.org , search for “Leading
Ambitious Teaching and Learning”, and enroll in the
MOOC.Reflect on your own teaching with
technology, look for evidence that demonstrates
extended learning.
Does the technology help the learners connect
classroom learning to their everyday lives.
Is the technology helping to connect the prior
knowledge and interest of the students in the
classroom learning, and then bridging that
back to their everyday lives?

Triple E Resources
Liz Kolb as developed Triple E Evaluation Rubrics to use when:
Evaluating the connection between the technology in a lesson
plan
and
the
learning
goals
of
the
lesson.
http://www.tripleeframework.com/triple-e-printable-rubric-forlesson-evaluation.html
Evaluating
Apps
and
Websites
for
Learning Potential. http://www.tripleeframework.com/uploads/2/2/
8/7/2287991/evaluateappstriplee.pdf
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Instructional Strategies to help meet the Triple E
Framework. http://www.tripleeframework.com/instructionalstrategies.html
Triple E Framework by http://tripleeframework.weebly.com is
licensed under a Creative Commons Attribution-NonCommercial 4.0
International License.
You can learn more about the Triple E Framework
at http://www.tripleeframework.com/
and on Twitter @TripleE
Other Resources for Evaluating Technology
Kerry
Gallagher (@KerryHawk02)
and
Ross
Cooper (@RossCoops31) posted a blog on EdSurge on April 21, 2016
, ” Should I Download that App? A Ten-Question Checklist for
Choosing Tools Worth Your- and Your Students’- Time” They
suggest asking yourself these ten questions before tapping GET,
INSTALL or BUY. Please read the full article that includes their
rationale behind each question.
1. What content do we want students to learn?
2. What skills will our students practice or refine when
they use this app?
3. Will our students be consumers or creators when they
use this app?
4. What are my students’ needs, and can this app meet
them?
5. Is there a better app that achieves the same purpose?
6. Is there a comparable/better app at a cheaper price?
7. Is there an app on your devices that already does the
same thing?
8. Does the app promote our school and district “best
practices”?
9. How will we inform everyone else?
10. .Have we talked to the app creators?
Gallegar K, and Cooper, R. (2016, April 21). Should I Download that
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App? A Ten-Question Checklist for Choosing Tools Worth Yourand
Your
Students’Time.
[Blog
Post].
Retrieved
from https://www.edsurge.com/news/2016-04-20-should-idownload-that-app-a-ten-question-checklist-for-making-toolsworth-your-while.
Course Technology Evaluation Tool- click on link to access the
evaluation tool.
Exercises
• As an assignment you will use the technology
evaluation tool to evaluate an application/program that
supports learning in the content area of mathematics.
You may have a new program at school or you can borrow
one from another teacher. Explore the program thoroughly.
Deliberately make mistakes to see how the program will respond.
Find out what kinds of software personalization options are
available. Does the program teach the skill it claims to teach. How
would you use this program in your classroom? Describe your
overall experience with the tool. Would you recommend it to
others? Why or Why not?
Paula Lombardi, Granite State College, School of Education
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Ch. 22 Selection of Educational
Technology
AND ELIZABETH REYES-ACEYTUNO, FRÉDA M. ANTOINE, and
Tamika M. Porter

Learning Objective
• Selection of Educational Technology describes how
preservice teachers can select technological tools and
applications for various experiences and situations they
may encounter as teachers.

We know that there is a problem when the devices we plan to use
in our instruction are more outdated than the personal devices that
students carry with them daily. A problem educators face daily is
keeping their lessons innovative and interesting. The average student
has an attention span that ranges from five to twelve minutes
(Dunneback & Therrell, 2015). The combination of advances in
technology along with the individual needs of each student must be
considered when designing and revamping lessons. The characteristics
of the “millennial” student are significantly different than students from
previous generations. Millennials can be described as students who
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were raised by “helicopter parents” who tended to hover, over protect,
and coddle. To successfully teach them, there must be revisions to
pedagogies and tools (Russo, 2013).
There is much to consider when selecting educational technology.
While some of the time, your district will choose a set of tools for you
to use, there are also often opportunities for teachers to decide on their
own that services will best meet your teaching philosophy. Most school
districts have upgraded their school campuses to being Wi-Fi enabled,
along with having devices like Chromebooks and tablets available for
students. Some schools have even received grant money to allow each
student to have a device assigned to them individually.
Once devices have been selected for use, the security of information
and student data is paramount. The student information system utilized
by the school should already have security provisions in place. Firewalls
and spam blocking technology are something that individual teachers
should not have to worry about. If your school/district has not
upgraded its technology, then this would be your starting point.
Determining the resources that will affect your ability to implement or
embed technology into your plans must be considered.
Once technology devices have been selected, the next step would
be to consider what type of learning system or application you would
like to use. Considering what your goal or purpose is important at this
point. It is recommended that you start out small. Understanding your
own ability levels and how you may access these tools effectively is
what educators must be focused on. If the district has a grade book
or LMS that they have mandated that everyone use, this would be the
starting point. The emergence and increasing use of tablet technologies
and applications are changing the work of teacher educators. This
change calls for the need to have tools to guide educators in the
direction that will aid their intentions (Cherner, Dix, & Lee, 2014).
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THE IMPORTANCE OF CAREFUL
SELECTION
Choosing the right tool also includes
choosing software that respects student
data privacy and takes sufficient security
precautions to put parents and school
officials at ease. The test is providing
personalized learning, coupled with the
right software, which meets student
needs. Relevant laws that protect student
privacy are also vital in the selection process. This section addresses
some of the primary concerns to consider when selecting educational
technology.
LEGAL
We must select tools that adhere to the established legal requirements.
According to the US Department of Education, the Family
Educational Rights and Privacy Act (FERPA) is a federal privacy
law that “protects student data education records from infringement of
unauthorized third-parties or users. The law applies to all schools who
are eligible to receive funds from the U.S. Department of Education
(Family Educational Rights and Privacy Act (FERPA),” 2015).
Written parental permission is essential to disclose any student
educational information, but FERPA does allow school sites to release
those records if school officials have a legitimate scholarly interest in the
tools (“Family Educational Rights and Privacy Act (FERPA),” 2015).
Such rights are then transferred to the student once they reach the age
of 18 or enters a postsecondary institution. The Office of the Chief
Privacy Officer (OCPO) is also responsible for implementing another
law that strives to safeguard student and parental rights in education
called the Protection of Pupil Rights Amendment (PPRA).
PRIVACY
Like school officials, teachers make cognizant choices regarding the
privacy and security of the applications they use with students by
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collaborating with tech advocacy groups like The Common Sense
Privacy Evaluation Initiative (“What Is the Privacy Initiative?,” n.d.).
Over 100 schools and districts chose to participate in the initiative
creating a plan with the intention that pursues not only in assessing
educational technology tools, but also work in partnership with K–12
educational software industry to streamline and regulate privacy and
security policies (“What Is the Privacy Initiative?,” n.d.).
Similarly, to the private sector, the federal government is also
moving to implement guidelines through an advisory center, Privacy
Technical Assistance Center (PTAC) managed by the Department of
Education. This regulatory agency considers possible actions that a
second or even third party may not consider because they figure the
FERPA regulations may not apply. For instance, a third-party provider
cannot use data from a FERPA-protected source, like a school for any
purpose that was not shared initially (“Protecting Student Privacy | U.S.
Department of Education,” n.d.). One example is Google’s product
Classroom. Significant strides made with the feedback it received from
the teachers and administrator of Chicago Public Schools. The third
largest school district in the nation, they had privacy and security
concerns that they were not willing to concede. The multibilliondollar company had to adhere to the FERPA laws, if they wanted to
continue to do business with the K-12 education sector. The feedback
proved to be invaluable in making products that meet the needs of a
diverse group of students while protecting the sensitive data provided.
(Singer, 2017)
Because data records are distributed more widely than ever since
the local district network is no longer used for software deployment.
According to a recent study from Fordham University School of Law,
it discovered that 95% of school districts relied on cloud services, but
fewer than 25% of contracts specified the purpose for disclosing student
data (Duane, n.d.).
PUFFERY
In advertising, puffery is when a commercial claim is exaggerated. The
same thing can happen when educational technology companies make
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over-inflated promises about what is possible through the use of their
tools. As an educator, do your due diligence in connecting the software
tool with your objectives and not falling for false promises. It may seem
like a daunting task, yet it can be exciting at the same time.
Legal issues, privacy concerns, and potential for puffery are only
some of the considerations we need to make when evaluating
educational technology. Important questions to ask during the
evaluative portion of your decision include:
1. Do the creators of educational software respect data
privacy?
2. How much information does the company need to allow
the product use?
3. Has your district or other districts have had experience
with the product?
4. What are the reviews available and how were they rated
in customer service?
5. Is the product open to teacher feedback? How likely are
the input implemented?
These questions can assist you as you consider which tool will best fit
your needs. The time you invest will protect your students, as well
as your own reputation as an educator. This next section provides
additional advice for adopting new technology.
TOOL SELECTION
The accessibility of the technology tools and apps can be
overwhelming for any teacher to choose. Picking the right app or tool
that your students can easily navigate while driving home your lesson
objectives. When you are selecting a tool take into consideration the
following items:
START SMALL
Trying to get a handle on too many technologies causes unnecessary
stress. Learning a digital instrument takes time and applying it as part
of the lesson can range from an hour to a couple of days. Knowing if
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it will work smoothly during the class session. You also must provide
secure and specific directions that you go over, demonstrate and have
availability all semester. Having clear instructions that you review,
model and have available all semester is helpful.
FOCUS ON YOUR GOALS
It can be tempting to get caught up in the list of features a technology
tool provides and miss determining whether or not the educational
goal will be met through its use. Choose a few tools at a time and try
them out. Give them a test run to see which are the easiest to learn and
use. Read the reviews to gauge whether they met the basics needs other
customers and how likely will the product align your lesson goals. This
method leads to the actual picking of the best tools that will serve your
needs. The more you try out the tools, the easier it gets because you
will know what you want. Move on to another if the app no longer
meets your demands.
ASSESS WHAT YOU HAVE
Take stock of the technology available in your class and on your
campus. Knowing the technology capabilities determines in what
capacity the app is useful. Also, you should find out what websites and
apps your students used in the past. Be mindful of district firewalls,
therefore check ahead if the technology is capable.
CONSIDER THE IMPLICATIONS OF WHETHER OR NOT TO
PAY
As a teacher, the excitement of a new tool and the possibilities of
enhancing your lessons is overpowering. Getting clear on how you
intend to pay for them is crucial. Questions to ask yourself include
are you willing to pay or go the free route? If you are ready to pay,
who will be paying for the tool? What are the included features in the
tech and how much of a difference does paying make? How does the
company make their money and stay sustainable, when they give their
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tool away for free? Is there a potential for our students’ data to be the
produce that is being bought and sold?
REVISE AND REFLECT
Go back to your goals and reflect on how well has the tool fulfilled
your needs. How long and often is the app used? Do any problems
arise while using the new tech? Remember, if it is not working well
enough, you can pick another. Determine how it will be paid for – this
reflection can reinforce the digital divide if we do not think carefully
about who will bear the cost.
This section provides guidance on selecting technology. Sometimes, it
can help to hear from someone’s individual experience. In this final part
of the chapter, Elizabeth Reyes-Aceytuno shares her story of choosing
tools that best fit her needs throughout the various roles in education
she has held.
MY EXPERIENCE USING SELECTING EDUCATIONAL
TECHNOLOGY
ELIZABETH REYES-ACEYTUNO
I have had many roles in my education career. I have been a Resource
Specialist (RSP) teacher, Special Day Class (SDC) teacher and now I am
an Academic Coach. In those roles, I have selected technology tools for
different purposes. Many times whatever technology I wanted to use
had to be free or inexpensive because I had to purchase it myself. I was
always on the lookout for free sites to help my students and make my
instruction more engaging. If I did not buy it myself and the school
site was able to purchase it, I still was aware of the budget so I could
get more for my money.
As an SDC teacher, I selected technology tools that helped me as
teacher and websites that could capture the student’s attention while
being easy to use. I used the PEC system to create visual schedules for
my SDC class at free websites like Starfall, PBS kids, and CoolMath
for the students to work on in centers. When I first started out as
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an SDC teacher, the students did not use much technology, and I
slowly incorporated the use if it which helped me with classroom
management as well as creating engaging instruction. As an RSP
teacher, I would select technology tools that would assist my students
in their general education classroom to help them access the core
curriculum. I would look for assistive technology and computer-based
programs to support the students. Tools such as text to speech such as
Snap and Read, and Co: Writer, were some tools that I incorporated
with the approval of the school site because they all had to be
purchased. Since then, I found out that Google has extensions that can
do the same thing as these programs.
In my current role as an Academic Coach, I no longer have students
of my own. I work with the site principal, teachers and parents. When
selecting technology tools, I ask specific questions to see if the device
or website being chosen is the best fit for both the students and the
staff. The questions I ponder on in regards to students are, How will
this technology help the students?, What level of Depth of Knowledge
(DOK) does this help students access?, Does the device and or software
cater to multiple student’s needs? Other questions I think about are,
Is the cost worth it?, How will the technology work with the teacher
and activities its being used for?, How will teachers be supported?.
Educational technology tools that I have helped teachers, and
administrators choose are Read Naturally builds reading skill. ALEKS
and iReady provide a computer adaptive assessment then provided
students with lessons to address their skill level. All tools provided data
for the teachers to monitor student progress.
When selecting educational technology tools remember to ask
yourself, how will this tool help my student? Does the tool meet the
needs of multiple students? Who will purchase the tool? How will this
tool support my instruction and how will I be supported? Whatever
technology selected needs to benefit both the student and the teacher.
Be mindful to analyze potential student privacy issues. Scrutinize how
the company makes their money, how well they take care of their
customers and how open they are to feedback. Ultimately, you know
your students and what they need. Selecting a tool is just part of
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meeting their needs. If it no longer fulfills its purpose, you can always
try another.
CONCLUSION
The selection of tools may seem like a difficult process at first glance.
However, when you take into consideration the hype of the tool,
privacy, and the legal ramifications you may have using a tool, take
a deep breathe and start small and determine whether the tool you
are selecting will achieve the goals you have for using it in your
classroom. By utilizing the steps of selecting tools discussed in this
chapter, you will be trying the best tools for your classroom that are
available. Also, you will more likely implement and keep the tools you
select. Therefore, take your time, go through the steps discussed in this
chapter, and you will have plenty of powerful tools to utilize in your
classroom.
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