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Introduction

ABSTRACT

The development of science has shifted the process of learning
mathematics from previously only involving numbers to numbers that
have meaning, one of which is in the form of stories. However, many
problems still need to be solved with the concept of addition and
subtraction in the form of story problems. This research aims to
improve student learning outcomes in addition and subtraction
material through story problems. This research used the Teacher
Action Research (TAR) approach with 14 second-grade students at
Ciren Elementary School, Indonesia as participants. This research also
used two data collection methods: providing mathematical
worksheets and observations carried out by special observers. Data
analysis was carried out by looking at the mean student scores,
reflecting through FGDs with observers, and filling in observation
sheets by the teacher. Furthermore, the results of this research are
presented in the form of teacher observation sheet scores and
mathematical worksheet work results. The score results on the
observation sheet show an increase in scores from learning in cycle 1
to cycle 2. In addition, the average score of students’ mathematical
worksheets after intervention in the form of dienes block media and
mathematical worksheets always increases with pre-cycle details (48),
cycle | (80), and cycle Il (84). Thus, using dienes block media assisted
by mathematical worksheets can have direct implications for
improving mathematics learning in addition and subtraction operation
material.

Mathematics is one of the main subjects in elementary school (Brumbaugh et al.,, 2005). The
development of science has shifted the mathematics learning process from previously only
involving numbers to numbers with meaning or context (Ma, 2010). One way to measure students’
understanding of the meaning of a number is by giving questions in story form (Burr et al., 2021).
In mathematical story problems, students or problem solvers are asked to apply their
mathematical knowledge to solve problems described in the context of story situations.
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Mathematics story problems are designed to develop students' understanding of mathematical
concepts, promote analytical thinking, and hone their problem-solving abilities (Schley & Fujita,
2014). Often, math story problems create a real-world context for students to identify practical
applications of math concepts in everyday life. In this way, students can see the relevance and
usefulness of mathematics outside the classroom environment (Bilsky et al., 1986). Some math
word problems involve basic arithmetic operations such as addition, subtraction, multiplication,
and division, while others involve concepts such as comparison, ratio, percentage, area, perimeter,
and so on (Wangid et al., 2021).

In the elementary school levels in lower grades (grades 1-3), the mathematical content in word
problems is still within the scope of addition and subtraction operations (Saparuddin et al., 2022).
Addition and subtraction are two basic mathematical concepts taught in elementary school. These
two concepts form the basis for understanding more complex mathematical concepts at later
levels (McKenzie & Thompson, 1973). It is essential to teach students in elementary school these
two concepts through accurate and contextual approaches (story problems), such as using
physical objects or pictures to help them understand the concepts of addition and subtraction
(Briars & Larkin, 1984; Griffin et al., 2018).

However, there are still many problems related to addition and subtraction in the form of story
problems—results of interviews with second-grade teachers at Ciren Public Elementary School
online via the Zoom platform. The problem experienced by second-grade teachers at Ciren Public
Elementary School was related to students' ability to understand addition and subtraction word
problems. Students find it difficult to understand sentences with the keywords "More than,"” "Less
than,” and "More," which are commonly used in problem sentences. According to the teacher, this
problem occurs because students are not used to reading math problems with sentences. Students
usually immediately look at the numbers in the question without reading the question sentence
first.

Responding to the findings of this problem, the researchers assumed that he could solve the
problem using dienes block media with the help of Student Mathematical Worksheets. Dienes
blocks are a mathematical tool used in learning basic mathematical concepts, significantly to help
students understand arithmetic operations such as addition, subtraction, multiplication, and
division (Manek, 2023). Dienes block media effectively provides visual and concrete images of
mathematical concepts (Dami, 2023). Each block size has a specific numerical value, and students
can combine or separate these blocks to model mathematical operations. This media is very
appropriate as a starting point for addition and subtraction operations following the concept of
place value (de Walle et al,, 2016). Addition and subtraction operations corresponding to place
value can help students more easily carry out abstractions in operating numbers without writing
(scrounging).

To optimize this media, researchers will accompany the dienes block media with Mathematical
Worksheets. Mathematical Worksheets will help teachers carry out learning sequentially and
according to the plan that has been given. Mathematical Worksheets can also be a place for
students to write down the results of calculations using the dienes block media given to students.
According to Septian et al. (2019), Mathematical Worksheets help students understand learning
material better. Mathematical Worksheets guide students through specific steps or concepts by
presenting information in a structured format. Apart from that, according to Gustin et al. (2020),
Mathematical Worksheets can be used as an independent practice carried out by students in class
or as homework. This allows students to respond to learning material independently and hone
their work skills.
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Based on the research results described above, teacher block media and Mathematical
Worksheets are used separately or not integrated. In this research, the Mathematical Worksheets
prepared have been integrated with student activities using dienes block media. Researchers will
elaborate on the positive aspects of these two learning tools in one mathematics activity. The
combination of dienes block media and Mathematical Worksheets is intended to optimize
addition and subtraction activities carried out by students in class. This is following the aim of
this research, namely, to improve student learning outcomes in addition and subtraction material
in the form of story problems.

Method

Research design

This research uses the qualitative with Teacher Action Research (TAR) approach. The TAR
approach is a research design carried out by teachers to improve the learning process in the
classroom (Bell & Aldrigde, 2014). The TAR approach allows teachers to improve student learning
outcomes, improve the quality of learning activities, and measure the success of interventions
designed and implemented by teachers in the classroom (Reeves, 2008). This approach consists
of four main stages, namely:

Step 1. Assessing the learning environment

Researchers measure student learning outcomes at this stage before the intervention is given. In
this case, the teacher uses data on students’ previous mathematics learning outcomes as a
reference (pre-cycle) in determining the intervention to be provided. Teachers observe student
behavior in previous lessons to design interventions according to student needs. The result of this
stage was that student learning outcomes were still low in addition and subtraction material in
the form of story problems.

Step 2. Reflection and discussion

Data on students' previous mathematics learning outcomes and observation notes are used by
teachers in determining the interventions to be carried out. Researchers used the focus group
discussion (FGD) method with lecturers and doctoral students to design appropriate learning
interventions. This activity is carried out online using the Zoom platform. The result of this FGD
activity is that the Dienes Block media, assisted by Mathematical Worksheets, can improve student
learning outcomes in addition and subtraction material in the form of story problems.

Step 3. Intervention

At this stage, researchers begin to plan, implement, and monitor the interventions provided in
the classroom. This intervention activity is carried out in several cycles depending on student
needs. The learning cycle model in this research was developed from Kemmis in Bell & Aldrigde
(2014) which can be seen in Figure 1 below.
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Figure 1 Kemmis's learning cycle in research
Step 4. Re-assessment

The final stage is to carry out a final assessment to measure student learning outcomes in addition
and subtraction material in the form of story problems. Student grades are seen from the results
of filling in the Mathematical Worksheets carried out by students in learning cycle 2. Information
on changes in student grades from the initial assessment to the final assessment becomes a
reference for researchers to stop the cycle and declare the success of the intervention in
classroom learning.

Participants and location

The participants involved in this research were 14 second grade students at Ciren Public
Elementary School. Ciren Public Elementary School is located at Ciren, Triharjo, Kec. Pandak,
Bantul Regency, Special Region of Yogyakarta. The participants involved consisted of 8 female
students and 6 male students. As for the age of the participants, 9 students were 7 years old
(Normal Age in Indonesia), while the remaining 5 were 8 years old.

Data collection

This research uses two data collection methods, namely providing Mathematical Worksheets and
observations carried out by two special observers (lecturers/doctoral students) other than
teachers. Mathematical Worksheets measure the success of mathematics learning outcomes in
addition and subtraction material in the form of story problems. Meanwhile, observation sheets
are used to view the learning process in the classroom and observe student behavior that occurs
when the intervention is carried out.

Data analysis

Data analysis was carried out by looking at classical completion criteria and the mean or average
score produced by students after the intervention was given (Nanda et al,, 2021). The classical
completeness criteria used are 270% of students scoring >70. Researchers also reflect through
FGD activities with observers improve interventions in the next cycle. The observation sheet also
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has a score to see improvements in the teacher's learning process. Teachers are also asked to fill
out an observation sheet form so that data can be cross sectioned during the reflection process.
This is done to maintain the validity and reliability of data collected in the field.

Results and discussions

The score given on the observation sheet with the maximum score is 48. The results of
observations made on learning carried out in cycle 1 and cycle 2 can be seen in Figure 2 below:

Observation Scores

48
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44
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36

mCycle 1 mCycle 2

46

Figure 2 Teacher observation sheet score results

The score results on the observation sheet show an increase in scores from learning in cycle 1 to
cycle 2. This shows that there has been an improvement in teacher learning carried out in cycle
two after reflecting on learning in cycle 1. The first improvement is the grouping process, which
is no longer done sequentially. Random, but chosen based on student ability. The group members
initially had five students, but this was reduced to a maximum of 4 students per group. Apart from
this, there are changes to the Mathematical Worksheets completion system, giving each activity
a time limit. The impact of these three changes is that students become more active in completing
the Mathematical Worksheets. All students are involved in completing the Mathematical
Worksheets and try to complete them according to the time given. The work process becomes
more efficient, and the discussion process between students becomes more active.

Apart from the results of this observation sheet, the researchers also corrected the results of
students’ work on the Mathematical Worksheets. The teacher and observer (lecturer/doctoral
student) correct the results of student work simultaneously after the learning process is complete.
Data on student scores from pre-cycle, cycle 1, to cycle 2 can be seen in figure 3 below:

Mathematical Worksheet Scores
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Figure 3 Scores of Student Mathematical Worksheet
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Figure 3 shows that the average student’'s Mathematical Worksheets score increases with each
lesson. The average student pre-cycle score was 48, while in cycle 1, the average rose to 80. After
the intervention improvements, the average student score rose to 84. The students' classical
completion criteria at the end of cycle two also reached 100%, or all students scored >70. This
shows that intervention in dienes block media and Mathematical Worksheets can improve student
learning outcomes in addition and subtraction material through story problems.

These findings are consistent with previous research conducted by Isnaniah & Imamuddin (2020)
which also found a significant increase in student scores after implementing the intervention.
Previous research conducted by Sarama & Clements (2009) concluded that the use of dienes block
media and Mathematics Worksheets improved students' understanding of addition and
subtraction material. Our results are in line with their findings, indicating that the intervention
was effective in improving students’ learning outcomes through story problems.

However, it should be noted that there are some differences in study design between our study
and previous studies. Isnaniah & Imamuddin (2020); Safi & Desai (2017) used an experimental
design with a control group, while we used a single intervention design without a control group.
In addition, the duration of the intervention and the evaluation instruments used may also differ
between the studies. Nevertheless, overall, our findings support and complement previous
research in demonstrating the effectiveness of using dienes block media and Mathematics
Worksheets in improving student learning outcomes in mathematics.

The research results show that the Dienes block media and Mathematical Worksheets can improve
student learning outcomes in addition and subtraction material in story problems. In line with
this, research results from Irpan (2012) show that dienes blocks are an effective teaching tool for
understanding students about the concept of place value. In the book "Elementary and Middle
School Mathematics: Teaching Developmentally" by de Walle et al. (2016), addition and
subtraction operations should start from understanding place value. Using place value concepts
in addition and subtraction operations is perfect for training students' ability to perform
calculations abstractly (in their minds without writing them down).

The results of other research from Dami et al. (2023) and Safitri et al. (2018) show that using
Dienes Block media effectively improves students' addition and subtraction abilities. This is
because the form of media, a hands-on activity, allows students to operate the media used
directly. Observation results also show that student participation in class significantly increases
when mathematics activities using dienes blocks are carried out. This follows Hochberg's (2010)
theory that elementary school students tend to like concrete activities compared to abstract
activities.

The use of Mathematical Worksheets to accompany the Dienes Block also trains students’ abilities
in mathematical literacy. This type of Mathematical Worksheet is designed with lots of sentences
and context close to the students, indirectly making students read the narrative in the
Mathematical Worksheets. According to Bilsky et al. (1986), appropriate mathematical context is
the key to successfully increasing students’ mathematical abilities. Contexts that students can
imagine directly are a form of scaffolding that teachers provide to make it easier for students to
solve problems in the form of story problems (Griffin et al, 2018). The development of
mathematics assessments in the form of story questions requires students to have good
mathematical literacy (numeracy) skills. The Mathematical Worksheets used in class have been
proven to improve students’ mathematical literacy skills, as indicated by increased student
learning outcomes in addition and subtraction material in the form of story problems.
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Conclusion

Based on data analysis of learning outcomes and results of learning observation sheets in two
cycles, it can be concluded that:

1. Learning using dienes block media with the help of Mathematical Worksheets has a
positive impact in improving students’ mathematics learning outcomes in addition and
subtraction material in the form of story problems, which is marked by an increase in
students' average scores in each cycle, namely pre-cycle (48), cycle I (80), cycle Il (84). The
percentage of completeness in class also increases with each cycle, namely pre-cycle
(56%), cycle | (82%), and cycle Il (100%).

2. Learning using dienes block media assisted by Mathematical Worksheets has a positive
influence; it can increase student learning participation. This is shown from the results of
observations made during the learning process.

The results of this research can have direct implications for improving mathematics learning in
the classroom. Learning design using dienes block media assisted by Mathematical Worksheets
has been proven to improve second-grade student learning outcomes on addition and subtraction
operations. These findings can be a reference for teachers to design learning in their respective
classes. These findings can also be followed up in experimental trial research to see the statistical
effect of Mathematical Worksheet-assisted dienes block media.
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