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Objective: This research aims to describe the decision-making profile of
mathematics teachers in designing mathematical assignments based on
teaching experience. Method: The subjects of this study were mathematics
teachers in junior high school education units with a bachelor's degree in
mathematics education, including one senior teacher (ST) and one novice
teacher (NT). The researcher used a task sheet for making a mathematical task
design (TSMTD) and an interview guide as instruments for data collection.
Results: The results showed that both novice and senior teachers identified
problems by mentioning known information, but novice teachers tended to
modify textbook assignments as materials for designing questions. In

collecting information, beginner and senior teachers compared ideas from
previous experiences, but senior teachers considered the context of the
questions to be designed. Beginner teachers submitted problems by raising the
theme of comparing values and transforming values with different resolution
processes, while senior teachers considered several contexts and chose
multiple alternative solutions. Both beginner and senior teachers checked all
the questions designed and assessed the feasibility of the solutions generated
from the task. Novelty: This research contributes to the understanding of the
decision-making profile of mathematics teachers in designing assignments
based on their teaching experience, highlighting the differences between
novice and senior teachers in terms of problem identification, information
collection, problem submission, and checking of designed questions.

INTRODUCTION

For constructivists, teaching is not merely an activity of transferring knowledge but an
activity that allows students to construct their knowledge. Teaching means
participation with students in constructing knowledge, making meaning, seeking
clarity, being critical, and providing justification. Suparno (1997) reveals that teaching is
a form of self-learning. So, teaching in this context is helping someone think correctly by
letting him think for himself.

Based on this understanding, a teacher should know how to teach teaching material
to his students. Learning, which is an effort to direct students to reach aspects of
syntactical and substantive content, will only be achieved with knowledge of teaching
strategies that are applied appropriately by the teacher. Teachers who want to teach
mathematics effectively must know more than just about the content to be taught and
some ways of teaching it (Cevikbas & Kaiser, 2020; Deng et al., 2020; Hill & Uribe-
Florez, 2019; Oldknow et al., 2019; Wei et al., 2020). The teacher must also understand
and be able to integrate content knowledge into knowledge about curriculum, learning,
teaching, and students. This knowledge can ultimately guide teachers to tailor learning
situations to the needs of individual and group students.
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Initially, teacher education emphasized the teacher's knowledge of the subject
matter. Over the past few decades, teacher education has begun to emphasize the
effectiveness of general pedagogical methods, including the use of questions, design of
assignments and curricula, and independent assessment of student performance on
each subject (Borda et al., 2020; Cevikbas et al., 2022; Garcia-Alberti et al., 2021; Kong et
al., 2020; Kumar et al., 2019; So et al., 2020). Based on Permendikbud number 22 of 2016
concerning process standards, it is written that the learning process in educational units
is carried out in an interactive, inspiring, fun, and challenging manner, motivating
students to participate actively and providing sufficient space for initiative, creativity,
and independence by talents, interests, and the physical and psychological
development of students. In Permendikbud number 22 of 2016, it is also stated that the
learning paradigm, among other things, the learning process changes from students
being told to students finding out, from the teacher as the only source of learning to
learn based on various learning sources; and utilization of information and
communication technology to increase the efficiency and effectiveness of learning.

Equipping students with mathematical assignments determined by the mathematics
teacher greatly influences the thinking processes in which students are involved and, in
turn, will influence student learning outcomes. The International Council on
Mathematics Instruction (ICMI) compiles and summarizes research relevant to task
design and the difficulties encountered when designing tasks. ICMI considers the role
of teaching to include "selection, modification, design, sequencing, observation, and
evaluation of tasks." Teachers believe that by practicing selecting and using appropriate
assignments, textbooks will be needed to complete topics by aligning with task reform.
Despite attempts to divert teachers from using textbooks as the sole provider of the
mathematics curriculum, textbooks continue to be a mainstay in the traditional
classroom. Teachers select and refine assignments suggested in textbooks but must be
able to refrain from using all of the assignments in them.

To optimize this, teachers must have the ability and skills to plan and implement
learning. As stated by Richards & Lockhart (1996), the teacher is the spearhead of
education. Teachers have an essential role in the success and failure of students in
teaching. Therefore, teachers must be able to design learning with methods or
approaches that can teach students, where students are no longer learning objects but as
learning subjects. So that the effect of learning mathematics will give students the
ability to understand mathematical ideas used to solve problems, encourage students to
make connections between strategies, encourage students to formulate and prove
conjectures and generalizations (Hartinah et al, 2019; Mainali, 2021; Rodriguez-
Martinez et al., 2020; Shaumiwaty et al., 2020; Widada et al., 2019; Widyastuti et al.,
2020; Yaniawati et al., 2019; Zulnaidi et al.,, 2020). Teachers need to focus on
mathematical tasks to encourage students to formulate, prove conjectures, and
generalize. This is confirmed by Brown (2009), who reveals that a person's
understanding of mathematics is closely related to his ability to generate and ask
questions in the form of assignments. Mathematical assignments greatly influence
students in learning mathematics, but sometimes, the tasks can limit or broaden
students' views on learning. Given that students have different backgrounds and
abilities. So, it can be assumed that every class in the school has diversity, and teachers
must be able to use tasks that can be adapted to meet diversity.

For this reason, teachers need to develop skills in designing mathematical
assignments. Some literature reveals that designing assignments is an essential skill that

IJOCER: https:/ /www journal.iel-education.org/index.php/ijocer 81



Profile of Teacher Decision-Making in Designing Mathematical Assignments Based on Teaching Experience

mathematics teachers need to develop. One way to develop teacher skills is to design
mathematical assignments. However, designing or modifying assignments is an
obstacle for some teachers in learning. Inadequate teacher content knowledge and
experience in designing or modifying assignments will impact student development if
the assignments only focus on students' math books. Jao & McDougall (2015) define
that in mathematical assignments, it is necessary to pay attention to the following: 1) Is
part of a real-world problem, 2) Allows having several solutions, 3) Provides
opportunities for students to develop many solutions, and strategies, 4) involves
various representations, 5) Students express mathematical ideas, 6) Expect students to
communicate their reasoning, and 7) Do reflection as a continuous process. A teacher
should pay attention to students' basic knowledge and other supporting resources
when designing mathematical tasks. Therefore, in designing assignments, teachers are
required to know the content of the material to be taught, the state of the students
(considerations about the level of intelligence, maturity, and diversity of students),
situations that include general things such as class situations and environmental
situations (context).

Designing a mathematical task is closely related to the decision-making process.
Therefore, learning that trains decision-making skills should encourage students to
review various points of view. Every act of teaching is the result of a decision. This is
because a teacher uses several different options in learning and needs to choose
between these options, which option they think is most suitable for learning goals.
Decision-making is choosing a preferred option or an action among a set of alternatives
based on a given criteria or strategy. Furthermore, Baron & Brown (2012) argue that the
decision-making process is a series of stages or sequential events such as problem
identification, setting goals, making initial decisions, developing and evaluating
alternatives, and selecting one of the alternatives, which are then implemented and
followed up. Schoenfeld (2011) suggests that individual characteristics, knowledge,
beliefs, and experience can influence a person's decision-making. Then, teachers should
consider what criteria should be taught in their decision-making based on consideration
of student development, context, and content (subject matter).

Several studies have researched beginner and expert teachers. Expert and novice
teacher decision making revealed that in making decisions, expert teachers use many
types of information, such as knowledge of the overall curriculum, subject matter, and
student interests, to achieve goals for their lessons. At the same time, beginner novice
teachers need a comprehensive view of knowledge to know what components of a
lesson might relate to what students already know (Centeio et al., 2021; Jarodzka et al.,
2021; Reiser et al., 2021) That is, expert teachers are more representative of learning
objectives, and their decision-making in planning activities is different from
(interactive) learning objectives. This is supported by a much more comprehensive view
of classroom conditions, while novice teachers have a narrower scope where they are
more fixated on learning objectives. The difference between expert and novice teachers
in making decisions provides evidence and reasons to conclude that teachers at
different stages of development perceive and process problems in the classroom in
different ways.

Barret et al. (2002) revealed in their research that novice teachers carrying out
learning activities did not carry out the learning objectives and did not believe in their
mathematical abilities. Expert teachers in teaching tended to have procedural
knowledge, while novice teachers tended to have declarative knowledge. Novice
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teachers depend on applicable rules and guidelines set by institutions or schools, while
expert teachers tend to be more comprehensive in planning lessons. Way of making
decisions through their intellectual and social goals, orientation resources (beliefs,
values, and choices), and other materials.

Referring to the description that has been previously described, several reasons can
be put forward why this research is vital to carry out: (1) Designing mathematical
assignments is essential for teachers in selecting and adapting assigned assignments
depending on the knowledge of the content of the material to be taught, students'
circumstances (considerations about the level of intelligence, maturity, and diversity of
students), situations that include general things such as classroom situations and
environmental situations (context). (2) The teacher's ability to make a decision is a
unique key in designing mathematical assignments, and the process for making these
decisions is the way or steps taken by the teacher in obtaining alternatives for designing
mathematical tasks. (3) The teacher's teaching experience becomes a differentiator in
making decisions in designing mathematics assignments. Because of that, it is essential
to research how different teachers' experiences are in making decisions, especially in
designing math assignments.

RESEARCH METHOD

This research is descriptive research with a qualitative approach. The subjects of this
study were math teachers at the junior high school education unit (JHS) who qualified
for a bachelor's degree in mathematics education and consisted of one senior teacher
(ST) and one novice teacher (NT). Selection of research subjects using purposive
sampling type of maximum variation. Determination of research subjects is based on
the following considerations: (1) Subjects from the group are knowledgeable about the
phenomenon under study as a unique position that each has; (2) Mathematics teachers
at the junior high school level have taken education specifically trained for mastery of
mathematical material and to teach mathematical concepts (including the concept of
comparison of value and return of value); (3) The topic of the comparison of value and
value is the material taught at the seventh-grade junior high school level which is
described in the curriculum. This study's data collection instruments consisted of main
and auxiliary instruments. The main instrument is the researcher himself, and the
auxiliary instrument consists of an assignment sheet for making a mathematical task
design (TSMTD) and an interview guide. Researchers collected data through the
teacher's TSMTD sheet to produce mathematical assignments designed in such a way.
The TSMTD results data were followed up with interviews to reveal more in-depth
about the teacher's decision-making in designing the mathematical task. Researchers
used time triangulation techniques to check the validity and validity of the data
obtained.
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Figure 1. Research flowchart.

RESULTS AND DISCUSSION

Results

This study describes the teacher's decision-making profile in designing mathematical
tasks based on teaching experience. The results of the comparative analysis of the two
subjects can be seen in Table 1.

Table 1. Comparison of teacher decision-making in designing mathematical tasks.

Indicator Beginner teacher subject (BTS) Senior Teacher Subject (STS)
Identification a. BTS identifies problems by a. STS identifies problems by
of problems mentioning known information mentioning known information

b. BTS marks some essential ideas b. STS marks important ideas from
from a given problem situation problem situations by linking
c. BTS attempts to modify the previous experiences' results
assignments in the book as with the student's abilities in the
material for designing questions. class.
Information a. BTS collects information by a. STS collects information by
Collection comparing the ideas it has from comparing the ideas from
the results of previous experiences previous experiences adapted to
that are adapted to the problem the problem.
situation at hand b. STS coordinates the problem

BTS coordinates problem
situations with the results of his
experience.

situation with the results of his
experience and establishes the
context of the problem to be
designed or designed
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Indicator Beginner teacher subject (BTS) Senior Teacher Subject (STS)
Solution a. BTS submits problems by raising a. STS carries out several problem-
Determination the theme of the problem of solving activities by considering
comparing values and turning several contexts and selecting
values with different resolution several alternative  solutions
processes accompanied by several reasons
b. BTS <chooses an alternative for choosing a settlement strategy

solution by re-describing the for the assigned task.

overall process to get an answer. STS designed three types of
c. BTS chooses alternative solutions questions, namely: (1) the first
by providing another perspective task related to ratio and
on solving the problem. comparison problems
d. BTS also provides reasons for accompanied by pattern

selecting strategies focused on determination and its answers;
problems that students often (2) the second task is related to
encounter. the concept of comparison of
algebra and fractions and
knowledge of linear equations of
two variables; and (3) the third
task is related to the concept of
comparison of fractions and

algebra.
Evaluation a. BTS checks all the questions a. STS checks the designed tasks
designed and assesses  the and assesses the feasibility of the

feasibility = of the  solutions tasks.

generated from these questions.

Discussion

Problem Identification

The study results show that novice and senior teachers start by mentioning the
information they know and the information they are asking for. For novice teachers,
problem identification is done by mentioning known information, marking some
essential ideas from the problems given, and modifying the assignments in the book as
a reference for designing questions. Meanwhile, senior teachers tend to coordinate the
results of previous experiences with students' abilities in class. From these results, it
was found that (1) novice teachers and senior teachers did a verbal analysis to
understand a problem; (2) beginner teachers tend to use textbooks to design
assignments, and senior teachers tend to involve the results of previous experiences and
consider the abilities of students in the class to design assignments.

From the study results, novice teachers modify assignments based on available
textbooks. In this case, novice teachers only change the form, develop questions, and
change the numbers and context. Modifications made by novice teachers through
making problems by changing or not the information provided and making problems
by adding objects or information to the problems given. Meanwhile, senior teachers
develop ideas by designing contextual tasks by considering the students' abilities being
taught and based on experience. In a sense, contextual problems are more accessible
and enable student involvement in learning. This is in line with the demands of the
current curriculum, where contextual problems are one of the cores of learning
mathematics. Experience-based task design aims to make it easier for students to solve
problems. In a sense, the teacher considers what students must understand, making it
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easier for students to work on problems. This is so that it stimulates teachers to produce
new knowledge for students in learning (Gafoor & Kurukkan, 2015). Furthermore,
senior teachers consider their experience in designing assignments because the teacher's
thinking habits are grown through practical experience and applying the theory they
gain. The situation experienced by the teacher influences the acquisition of the
individual teacher and the further development of the general pedagogical knowledge
and skills.

Information Gathering

The study results show that novice and senior teachers collect information by
comparing the ideas they have from previous experiences according to the situation at
hand. The experience possessed by novice and senior teachers is motivated by teaching
experience and experience designing questions for comparative material. In this case,
the subject's experience is caused by the habit of thinking that develops through the
experience and application of the theory he has acquired. The teacher's experience in
designing assignments is influenced by pedagogical skills where beginner teachers tend
not to involve aspects of students' thinking, in contrast to senior teachers who are more
concerned with considering students' thinking abilities and comparing several
references. Individual experience is very close to their knowledge, thus influencing the
perspective in designing or designing tasks (Doringer, 2021; Doyle et al., 2020; Puntoni
et al., 2021). Furthermore, the collection of information also depends on the similarity of
information between previous experience and the problems encountered, which results
in obtaining the design of the task to be produced.

When viewed from the design tasks, novice teachers and senior teachers design
assignments based on the context around students. Beginner teachers design
assignments related to the school environment. In contrast, senior teachers design
assignments by considering contextual aspects complemented by considerations of the
demands of the K13 curriculum and students' thinking abilities. In a sense, novice and
senior teachers lead or direct students' thinking by designing real problem situations for
students. Then, selecting contextual problems allows students to more easily access and
understand the problems presented to align with the demands of the 2013 curriculum,
which carries a contextual approach (Huang et al., 2020; Van den Beemt et al., 2020).
Therefore, the reason for using contextual problems is that the teacher tries to
familiarize students so they can apply mathematical concepts to everyday life.

Although both teachers designed contextual tasks, they found complex differences
from the designed tasks. This is because (1) novice teachers in designing tasks tend to
produce contextual tasks that are procedural, where to solve these problems it is
enough to transfer ideas from concepts that have been studied; (2) senior teachers in
designing assignments tend to consider various aspects ranging from learning
objectives, curriculum demands, familiarity with problems to be faced by students,
level of difficulty of questions and thinking skills resulting from the designed
assignments. Each teacher's experience influences this difference in making the right
choices in designing assignments (Lee, 2017). Each teacher's decision is based on
memories or schemes from previous experience, pedagogical knowledge, content
knowledge, and teacher beliefs. Furthermore, senior teachers designing assignments
accustom students to solving problems requiring high-level thinking, while novice
teachers only focus on procedural aspects. Therefore, this experience underlies the
teacher's decision-making at the information-gathering stage.
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From the research results, novice teachers and senior teachers in designing
assignments coordinate between the results of previous experience and the problem at
hand. In addition, in gathering information, the senior teacher first sets the context of
the task to be designed. Coordinating the results of previous experience with the
problem situation will produce an underlying idea in designing tasks (Longchamp,
2017). Furthermore, the teacher's decision-making is influenced by the results of
previous experience, which is poured into the problem situation as a reference for
building ideas from the task to be designed. The determinants of the results of task
design are based on previous experience, which is the teacher's control in designing
tasks (Fishbein et al., 2016) and teacher perceptions based on prior knowledge (Altan &
Ercan, 2016; Sainuddin et al., 2022). Therefore, decision-making at the information-
gathering stage depends on the experience possessed by the teacher when designing
assignments.

Determination of Solutions

The study's results found significant differences between novice and senior teachers.
Beginner teachers design assignments to produce a variety of solutions. In this case,
novice teachers design assignments to produce various solutions to open-ended
problems (Hannula, 2019). At the same time, senior teachers pose problems by
considering several things and choosing alternative solutions accompanied by reasons
for selecting strategies for the assignments given. This shows that teachers make
decisions by considering various things to build ideas from the tasks to be designed
(Haghverdi & Wiest, 2016). Furthermore, senior teachers try to build students'
mathematical knowledge by considering the context and assumptions that will arise
when students solve problems (Umisuzimah et al.,, 2017). This shows that senior
teachers already have the anticipation of the tasks designed compared to novice
teachers.

In designing assignments, novice teachers choose alternative solutions by providing
another perspective on solving the problem. In contrast, senior teachers choose
alternatives based on the questions' context by adding some mathematical ideas from
the task to be designed (for example, involving pattern determination, linear equations,
and comparisons of fractions). This shows that assignments designed by novice
teachers produce multiple solutions to the problems designed. Meanwhile, senior
teachers produce non-routine problems that allow students to develop their thinking
skills. Furthermore, tasks designed by senior teachers influence students' thinking
processes, which impact mathematical ideas and ideas generated from these
assignments. In contrast, decisions taken by novice teachers are only based on the
diversity of solutions generated by students (Sullivan et al., 2013). When viewed from
tasks designed by novice and senior teachers, novice teachers tend to encourage
students to involve creative thinking in completing assignments, while senior teachers
try to encourage students to carry out an in-depth analysis of the tasks designed (Carey
et al., 2015). Therefore, the tasks designed by the two teachers are essentially aimed at
building students' thinking skills, reasoning, and using mathematical ideas related to
the tasks given. In addition, novice teachers focus on designing assignments often
encountered by students so that the impact of the results research is that students only
need to involve procedural aspects in solving the problem, accompanied by looking for
other alternatives in completing the task. Unlike the senior teacher in designing
assignments, he seeks to involve mathematical ideas from the task designed. This
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shows that novice teachers, in determining solutions, focused on procedural aspects
while senior teachers focused on analytical aspects and anticipating conjectures that
arose when students were solving problems.

Evaluation

The study results found similarities between novice and senior teachers, where both
carried out overall checks on the tasks that had been designed and assessed the
feasibility of the solutions resulting from these tasks. From the research results, several
things were found when the teacher carried out the evaluation, namely: (1) The teacher
paid attention to the difficulty level of the questions, completion time, problem context,
and students' mental activity in translating the problem; (2) The teacher re-checks the
problem-solving alternatives that are designed with a focus on contextual problems;
and (3) The teacher considers the impact of assignments that are designed to be familiar
to students on the problems given. In this case, the evaluation carried out by the teacher
is based on facts from the results of the resulting task designs (Murtafiah et al., 2020).
Furthermore, the evaluation is carried out holistically, where both teachers must ensure
the reasonableness of the tasks designed and will be used by students to solve
problems. This aims to measure the effectiveness of the resulting task design, making it
easier for students to solve problems (Longchamp, 2017). This evaluation can help the
teacher assess the reasonableness, practicality, and complexity of the problems
correlating with the teacher's knowledge. This evaluation will also increase the teacher's
confidence in accessing students' mental activities in solving problems.

CONCLUSION

Fundamental Finding: The decision-making profile of beginner teachers and senior
teachers in designing mathematical assignments based on their teaching experience
differs in terms of problem identification, information collection, problem submission,
and checking of designed questions. Beginner teachers tend to modify assignments
from textbooks and focus on the comparison of values and return values, while senior
teachers consider multiple contexts and alternative solutions. Implication: The findings
of this research highlight the importance of experience in shaping teachers' decision-
making processes in designing mathematical assignments. It implies that teachers and
prospective teachers need to broaden their horizons and gain as much experience as
possible in mathematics education's theory and practice. Limitation: This research
focused on comparing beginner and senior teachers' decision-making profiles in
designing mathematical assignments based on their teaching experience. Further
research could explore additional factors influencing teachers' decision-making, such as
their beliefs, attitudes, and knowledge. Future Research: Future research could
investigate the impact of different decision-making profiles on student learning
outcomes in mathematics. Additionally, further studies could explore the effectiveness
of professional development programs to enhance teachers' decision-making skills in
designing mathematical assignments.
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