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ABSTRACT

Differentiated instruction is an approach that can be used to
facilitate students with various characteristics and help them to
master mathematics in every topic learned. This study describes
teachers’ performance in implementing differentiated instruction.

In the second secondary school level, thirty mathematics teachers
designed mathematics lessons using differentiated instruction in
different topics, peer-reviewed, and peer-presented. Implementing

the lesson in a real classroom was done while conducting classroom
observation to see what works well during the learning process and
improve it. Qualitative descriptive method was used to describe the
process of research and analyze findings during the lesson through
observation and forum group interview. From this process, teachers
prepared instruction based on students’ abilities, took into account
personal mathematics understanding, and helped students achieve
mathematics learning goals. Teachers also learned strategies for
helping students learned. Meanwhile, students enjoyed the learning
process through their different ways of learning.
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1. INTRODUCTION

Different students’ progress in mastering some topics in the classroom often happens. It also
occurred in the mathematics classroom because the teachers use the same method for all
students’ type. On the other side, it can be sure that one size teaching instruction can’t be fit for
all kinds of students (Bondie, Dahnke, & Zusho, 2019; Borja, Soto, & Sanchez, 2015; Magableh
& Abdullah, 2020). Today, students with different needs have to stay in the same classroom to
gain the same goals in the learning process (Fountas & Pinnell, 2018; Morgan, 2014). To
accommodating students’ differences, it would be better to facilitate students in different paths
appropriate with the type of students to achieve learning goals by applying differentiated
instruction.

Differentiated instruction talks about how different preparing instruction among students, see
the way students learn based on their preference and personal interest (Algozzine & Anderson,
2007). Differentiation instruction is related to addressing students’ different phases of learning
(Pozas, Letzel, & Schneider, 2020; Sharp, Jarvis, & McMillan, 2020). That did improve
students’ capability from novice to capable and to proficient. It is worth enhancing the students’
progress by implement differentiated instruction in the mathematics classroom (Borja et al.,
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2015; Hackenberg, Creager, & Eker, 2020). By doing this strategy to the learning process, that
students achieve mathematics learning goals by their own-paths. Differentiated instruction
provides a classroom where students may take different paths to content acquisition, to grasping
ideas process, and to develop products. Differentiated instruction can be used to accommodate
students’ differences (Tomlinson & Moon, 2013). Tomlinson, Moon, and Imbeau (2015)
revealed that teachers can differentiate the instruction through content, process, product, and
affect/environment according to the students’ readiness, interest, and learning profile.
Differentiating the instruction trough content can be executed by giving different
topics/subtopics to learn by students to achieve the learning goals. Teachers also can be
differentiating through the process by preparing various students’ activities to learn.
Demonstrate the learning by developing different products is key to differentiating the
instruction through the product. In contrast, in differentiating instruction through
affect/environment, teachers should set-up/adjust the classroom setting. Various strategies can
be used to implement instruction, namely small-group instruction, tiered assignment, and
independent project.

In the 21st century, fundamental mathematics concepts are needed by students to understand.
Their ability to translate problems in daily life into a form of relevance mathematics is needed in
this era. This situation is relevant to the development of teachers’ skills in preparing students in
the 21st century. Teachers need to constantly improve their professional knowledge to be high-
level knowledge teachers as part of teachers’ professional development (Schleicher, 2012).
Teachers’ professional development is about how teachers as facilitators, learn and use their
knowledge to help their students learn (Postholm, 2012). In line with Postholm (2012), Avalos
(2011) explained that teachers’ professional development is about how teachers learn and
transforming knowledge in the classroom and give benefits to students’ growth. Professional
development is widely accepted to improve learning (Kennedy, 2016). It needs a lot of
experience and train time by time to become a professional teacher and achieve a successful
learning process. There are many things to do to gain a professional teacher, one of which is
preparing a strategy/method in the learning process. Differentiated instruction may include one
the choice to help teachers in developing their professional skills. By preparing and
implementing differentiated instruction, teachers learn how to facilitate various students’
characteristics in understanding mathematics subjects better.

Many teachers might already implement strategies to address students’ diversity, but their
understanding far from differentiated instruction (Melesse, 2016). The term seems new for them
rather than another approach, namely scientific learning method, lesson study in the
mathematics classroom. There are some differentiated instruction courses provided for teachers,
but still, it is needed for them to have more information on differentiated instruction strategies
(Njagi, 2014).

Recent studies described the effectiveness of applying differentiated instruction in the
mathematics classroom. Awofala and Lawani (2020) reported that students’ mathematics
achievement increase through differentiated instruction. Students were more motivated and
involved during differentiated instruction (Hapsari, Darhim, & Dahlan, 2018). Teachers’
professional development about differentiated instruction in the mathematics classroom had a
positive effect on students’ achievement (Prast, Van de Weijer-Bergsma, Kroesbergen, & Van
Luit, 2018). Ismajli and Imami-Morina (2018) showed that differentiated instruction is succeed
implemented by teachers in applying interactive strategies to meet of all the Studeothereeds.
Those studies give insight for other teachers to implement differentiated instruction in
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mathematics classrooms, but need another insight of practical ways in the implementation of
this approach. According to this problem, this study wants to dig deeper practical
implementation of differentiated instruction and see the teachers’ performance in the senior
secondary school mathematics classroom in implementing differentiated instruction from the
preparation until the implementation in the real mathematics classroom. Further, teachers can
prepare the future mathematics lesson better to accommodate every students’ needs based on
their experience in implementing differentiated instruction. Therefore, the research problems of
this study are: how does the practical implementation of differentiated instruction and the
teachers’ performance in the senior secondary school mathematics classroom in implementing
differentiated instruction?

2. METHOD

This study aims to describe the practical implementation of differentiated instruction and
teachers’ performance in the senior secondary school mathematics classroom in implementing
differentiated instruction from the preparation until the implementation in the real mathematics
classroom. Purposive sampling is used as a sampling technique in which prospective subjects
were selected with the highest motivation to involve in this study.

The process of differentiated instruction was prepared by 30 senior secondary school
mathematics teachers, which are divided into six groups. They designed and peer-reviewed Six
different lesson plans, followed by peer teaching. To design the lesson plan, teachers take into
account students’ characteristics in the classroom. They identify students’ mathematics
achievement and learning style to design the lesson. Students’ mathematics achievement is
taken from students’ mathematics achievement during the last semester while identifying
learning style, and teachers gave a learning style test. Peer Teaching was also conducted to
improve the learning process before having real teaching in the mathematics classroom in a
school at Yogyakarta, Indonesia.

A qualitative descriptive method was used in this study. Observation and forum group
interview was done to gather the data. The observation was done in every process of
differentiated instruction to record findings. Forum group interviewed were conducted to dig
information during the process of differentiated instruction. The data from observation and
forum group interviewed were doubly checked and filtered based on the focus of this study, then
described to explain the teachers’ performance in the senior secondary mathematics classroom
in implementing differentiated instruction.

3. RESULTS AND DISCUSSION

3.1. Pre Lesson Planning
Before planning the lesson, teachers identify students’ characteristics based on students’

mathematics achievement during the last semester. Then, they divided them into three
categories names, slow, medium, and fast learner, and determined based on Table 1. Some
groups only divided students into two parts, slow and fast learner. Students’ scores with
Minimum Exhautiveess Criteria, i.e., 70 or more, are categorized to become fast learners. Those
who have scored less than 70 become slow learners.

Table 1. Learners’ score criteria

Fast X +0.5SD < score
Medium X—05s <score<X+0.5S8D
Slow score < X — 0.5 5D
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Teachers also analyze students’ learning styles to decide the best teaching method in
mathematics classrooms based on the test they participated in before. Some groups might not
take into account the difference in learning style and focus on the majority of the learning style
to design the lesson. Most of them dig deeper into the learning method based on the learner
categorization then design worksheets based on it. The worksheet in Figure 1 is used as a tool to
help students in mastering the mathematics concepts and facilitate the different learners to reach
the same goals of the materials.

There are two main aspects to be considered in implementing differentiating instruction in
the mathematics classroom, first, relevant aspects that characterize students’ needs, and second,
elements that can be differentiated. To plan the instruction, teachers may consider students’
characteristics names are readiness, interest, and learning profile. Readiness reflects what a
student currently knows, understands, and can do in light of what the teacher is planning to
teach next. The interest provides great motivation for students. It takes great attention to what a
student thinking about, enjoys learning about, and doing. The learning profile explains which a
typical student learns. Further, learning style, intelligence preference, gender, and culture are
very closely related to every students’ learning profile (Tomlinson & Moon, 2013). To design
differentiated instruction, teachers may focus on one thing, students’ readiness, interest, or
learning profile. It can help to enhance the quality of learning and developing lesson scenarios
(Scigliano & Hipsky, 2010). Therefore, those groups decided to focus on the students’ readiness
(based on students’ ability) is the best choice to avoid a messy mathematics lesson. Further,
teachers design learning activity in the lesson plan and doing the validation process with
experts. Once the ideal lesson plan is met, peer teaching sessions will be done.

3.2.  Lesson Planning

Lesson plans designed by the teachers got some inputs from experts to become an ideal lesson
plan. It was such a good discussion among them to prepare the best lesson for different students’
characteristics. There are some ways to design differentiated instruction for students. First, for
instance, provide different types of the worksheet to master one topic.

Slow learner
Intersection points between f(x): y = x2+ 5x +6 and x-axis
—— y = 0
*+5x +6 =0
x+.)x+.)=0
|x1= Xz=...|

% So, intersection points between curve and x-axis arq:ﬁ.{.... .0)and B(... ,0) |

Fast learner
Intersection points between f(x): y = x2+ 5x +6 and x-axis
—— y = 0

IK1= )(2=...|

% So, intersection points between curve and x-axis arﬂﬁ.{... , --yand B(...,...) |

Figure 1. Worksheet for a slow and fast learner
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Figure 1 showed how the teacher provides a worksheet for slow learner and fast learner in case
of finding intersections points between curve f(x) = ax? + bx + ¢ and the x-axis. The teacher
provides some hints for slow learners and no hints for fast learners to find the intersection point
between the curve and x-axis. It is because slow learner seems to have less understanding in
dealing with factorization.

Second, when students want to learn about the effect of the parabola graph f(x) = ax? +
bx + ¢ when changing any constant a, b, and c, teachers may give different tasks for students
based on their level of difficulty. The slow learner was given a task to observe the effect of the
parabola graph when the value of a was changed. While fast learner had to observe what would
happen if the value of b and ¢ was changed. Since all of the students have to master the effect of
changing any constant a, b, and cto the parabola graph f(x) = ax? + bx + c, then strategy
used by the teachers was made heterogeneous group consist of slow learner who observe first
about the effect of the parabola graph when the value of a was changed and fast learner who
observe first about the effect of the parabola graph when the value of b and ¢ was changed.
They share the strategy used before so that in every group understand the concept of the
parabola graph f(x) = ax? + bx + ¢ effect when changing any constant a, b, and c. In this
situation, the objective of the lesson can be reached by all of the students using differentiated
instruction based on students’ abilities. For every group discussion, teachers also keep attention
to the way students discuss and solve the problem. Teachers need to carefully facilitate students;
they should consider to whom they help and who is no need (Sternberg & Zhang, 2005). The
role of the teacher in this view is paramount (Watts-Taffe et al., 2012).

3.3.  Peer Teaching
Observation during peer teaching sessions is an important session to have some inputs during

the lesson and improve the lesson plan to prepare the real lesson implementation in the
classroom. Although they planned the lesson carefully, still, during peer teaching, they found
some things to be improved, for instance, steps in the worksheet or scenario in delivering the
topics. This process helps them so much to face the real students in the real classroom.

Some suggestion is given after the peer teaching process:

Observer 1:teacher should manage well when grouping students in the classroom, either the
way to inform the group to students or place/chairs setting for every group to
work.

Observer 2: it’s better to have clear instruction for every activity to avoid students’
confusion

Observer 3: avoid too long facilitating certain groups in the learning process. The teacher
should give the same proportion of time for every group.

3.4. Real Teaching
Real teaching in mathematics Classroom was done to implement the lesson plan of

Differentiated Instruction. Figure 2 shows the teacher teaches in the classroom, while Figure 3
shows students worked in groups when solving problems given by the teachers.
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Figure 3. Students worked in group

The real implementation of the lesson is not always perfect though they have done the peer
teaching before. It is always something new that happens in the classroom and gives good
feedback to improve the next lesson. During the implementation process, teachers will see what
works well and what kind of things need to be improved during the lesson, especially in
facilitating different students’ needs. Reflection after the lesson (peer/real teaching) is a must,
again to gain better lesson (Parsons, Dodman, & Burrowbridge, 2013). During the
implementation process, it was shown that teachers took note of the important things that
happened in the classroom.

At the end of the learning process, some students were appointed to share the discussion in
front of the class to ensure all students got the right concept and achieve the goals. This is the
best moment for teachers to emphasize the important concept to all of the students. This kind of
activity made students enjoy the learning process since they find the concept by themselves and
group discussion, which gives more support for them to learn well. This is consistent with
(Goddard, Goddard, & Kim, 2015) that by providing the differentiated instruction, students are
motivated in the learning process, and soon, it will improve their learning outcomes and also
(Patterson, Connolly, & Ritter, 2009) who reported that students felt comfortable in class and
more confident to speak since they felt teacher give them more attention personally.

3.5. Reflection
After the learning process, teachers had a short interviewed with some students:

Teacher: what about the second task: observe the effect of the parabola graph when the
value of b and ¢ were changed?

Slow learner: for the first time I look at the worksheet, I thought I couldn’t solve it. It’s
so difficult. But my friends (fast learner) help me so much. Teach me, step by
step (give some hints like my worksheet before).
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The teacher also had interviewed with fast learner:

Teacher: Did you have some difficulties in solving your first problem?

Fast learner: Yeah, a bit. But the teacher helps me when | find difficulties. | can ask for
free since he checks the discussion in every group.

Teacher: how about your discussion in your second group?

Fast learner: | feel more confident with my answer in my first problem since I have to
share with others. | also learn new things, observe the effect of the parabola
graph when the value of a was changed.

Based on the interview, students can solve the first problem easily since the problem
appropriate to their ability. Once they find some difficulties, they feel free to ask whether to
friends in their group or teacher. This way is the most effective way for students to connect
information and to develop their ideas to solve problems (Pham, 2011). Cooperation among
students made mathematics lessons more fascinating and less stress (Awofala & Lawani, 2020).
A process of differentiating instruction enhance teachers skill as their professional development.
It can be optimal if the skill is trained time by time. Not only learn the topic of differentiated
instruction but use it in daily practice. Improve the strategy used and getting better performance
(Dixon, Yssel, McConnell, & Hardin, 2014). Professional development in the process of
differentiated instruction potentially increases the students’ achievement (Prast et al., 2018).

During the process of preparing until implementing differentiated instruction in the
mathematics classroom, teachers learn to set up the best mathematics learning process, which
considers various students’ needs. Take into account the diversity of students’ needs as the most
important thing to be handled. Detail description/explanation of differentiated instruction
implementation in mathematics classroom can be an insight of mathematics teachers to
implement the differentiated instruction in their classroom. Further, teachers’ teaching
experience in a teacher professional development affects the teachers’ mathematical knowledge
(Riordain, Paolucci, & O’ Dwyer, 2017).

4. CONCLUSION

This study reported that a long process in implementing differentiated instruction succeeds in
making students enjoyed the learning process and achieve the learning goals through their
different ways of learning. Teachers are collaborated in developing and implementing
differentiated instruction in the mathematics classroom for every topic they have chosen. Steps
in implementing differentiated instruction, namely pre-lesson planning, lesson planning, peer
teaching, real teaching, and reflection, are the process of helping the students learn. To improve
their professional development skills by implementing differentiated instruction, teachers should
do it regularly in their mathematics classroom. Further, it can reveal the processes in the
differentiated instruction implementation for each topic to see the details issues happening in the
classroom.
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