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Abstract

21%-century mathematics learning emphasizes students to think critically, communicate, collaborate, and
connect mathematics with the real world. This is in line with mathematical modeling which focuses on learn-
ing mathematics using real-world phenomena in the process of solving problems that require understanding
and interaction. This study aims to produce mathematics teaching materials based on mathematical model-
ing in the context of Indonesian forest conservation that has criteria for validity, practicality, and a potential
effect on students' mathematical perceptions. The type of research used is design research with development
studies. Data collection techniques used questionnaires, interviews, and documentation. Teaching materials
were declared valid based on expert review questionnaire assessment and student assessment at the one-to-
one evaluation stage. The total questionnaire score was 4.59 with a very valid category. Teaching materials
are declared practical based on students' comments at the small group stage and analysis of teaching materi-
al completion documents at the field test stage. Furthermore, this study uses the principles of developing
mathematical modeling problems according to Gailbraith which can produce mathematical modeling teach-
ing materials that have a potential effect on students' mathematical perceptions, with a questionnaire score
of 63% in the very good category.

Keywords: Indonesian Forest Conservation Context; Mathematical Modelling; Teaching Materials;
Students’ Mathematics Perception.

Information of Article
Subject classification 97D30 Objectives and goals of mathematics teaching

Submitted 14 February 2023
Review Start 15 February 2023
Round 1 Finish 27 February 2023
Round 2 Finish 11 March 2023
Accepted 14 March 2023
Published 1 April 2023
Similarity Check 10%

Copyright ©2023 Kreano, Jurnal Matematika Kreatif-Inovatif. UNNES. p-ISSN: 2086-2334; e-ISSN: 2442-4218. This is an
open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided the original work is properly cited.



98 | Hasanah, M.N.etal. Development of Mathematical Modelling Teaching Materials on ...

Abstrak
Pembelajaran matematika abad-21 menekankan peserta didik untuk berpikir kritis, berkomunikasi, berkolaborasi
serta menghubungkan ilmu matematika dengan dunia nyata. Hal tersebut sejalan dengan pemodelan matemat-
ika yang memfokuskan pembelajaran matematika menggunakan fenomena dunia nyata dalam proses
penyelesaian masalah yang membutuhkan pemahaman serta interaksi. Penelitian ini bertujuan untuk
menghasilkan bahan ajar matematika berbasis pemodelan matematika konteks konservasi hutan Indonesia yang
memiliki kriteria kevalidan, kepraktisan serta memiliki efek potensial terhadap persepsi matematika peserta didik.
Jenis penelitian yang digunakan adalah penelitian design research dengan tipe development studies. Teknik
pengumpulan data menggunakan angket, wawancara dan dokumentasi. Bahan ajar dinyatakan valid berdasar-
kan penilaian angket expert review dan penilaian peserta didik pada tahap one to one evaluation. Total skor
angket sebesar 4,59 dengan kategori sangat valid. Bahan ajar dinyatakan praktis berdasarkan komentar peserta
didik pada tahap small group dan analisis dokumen penyelesaian bahan ajar pada tahap field test. Selanjutnya,
penelitian ini menggunakan prinsip pengembangan soal pemodelan matematika menurut Gailbraith yang dapat
menghasilkan bahan ajar pemodelan matematika yang memiliki efek potensial terhadap persepsi matematika

peserta didik, dengan skor angket persepsi sebesar 63% berkategori sangat baik.

INTRODUCTION

One of the goals of learning mathematics
today is that students can solve problems
that require the ability to understand
problems, design mathematical models,
solve problems, and interpret solutions to
be resolved (MoEC, 2022). This goal can
be represented by mathematical model-
ing that can support the mathematics
learning process in the classroom (Blum
& Ferri, 2009; Burkhardt, 2018; Chan,
2019; Lu et al., 2021). With mathematical
modeling, students can be motivated to
develop a mindset in solving real-world
problems to prepare studentsforn the
future (Blum & Niss, 1991; Kunwar, 2021;
Niss & Blum, 2020).

However, in reality, educators don't
know the importance of mathematical
modeling so students are not required to
think independently in solving problems
(Bahir, R. A., & Mampouw, 2020; Sima-
lango, M. M., Darmawijoyo, & Aisyah,
2018). In line with that, the PISA test
which uses the same framework as the
mathematical modeling  framework
shows that Indonesia's score in 2018 is
still below the average of OECD coun-
tries, where only 2.3% of students
reached level 5 mathematics (OECD,
2019). In research (Pranitasari, D., & Ra-
tu, 2020), students still have difficulty in

solving PISA level 4, 5, and 6 questions
that involve reasoning, interpretation,
and argumentation.

Nowadays, Mathematics learning is
still trapped in the orientation of under-
standing material and numeracy skills so
it has not been able to develop skills in
thinking (Fadillah, F., & Munandar, 2021;
Surmayanta, & Wibawa, 2020). The re-
search of (Utari et al., 2019) that mathe-
matics is still a difficult and boring lesson
so it makes low math learning outcomes.
This is supported in bye research of (Najic
& Winarso, 2016) which says that stu-
dents' perceptions of mathematics are
related to the methods used. Therefore,
a pleasant learning process will lead to a
good perception of learning mathematics
and influence good math learning out-
comes.

To foster good perceptions of
mathematics learning, the problems giv-
en must be close to students (Chamila et
al., 2016; Lisnani et al., 2020; Putra et al.,
2016). Therefore, using a real context can
make math learning more effective and
can reduce students' negative percep-
tions of mathematics (Boaler, 1993). The
context used in this study is Indonesian
forest conservation, where forests are
one of the national problems in Indonesia
(MoEF, 2020; Wijayanti, 2007).

Based on these problems, teaching



materials with mathematical modeling
stages are used to help students work
independently in solving problems (Sapu-
tri & Zulkardi, 2020). The principles in
mathematical modeling can train stu-
dents to construct knowledge to solve
real problems (Blum, W., Gailbraith, P.,
Henn, H.-W., & Niss, 2007; Gailbraith, P.,
& Holton, 2018). Furthermore, with
mathematical modeling learners can
make a positive contribution to the pro-
cess of learning mathematics in real life
(Ozdemir & Uzel, 2012). Thus, the pur-
pose of this study is to develop junior
high school mathematics teaching mate-
rials based on mathematical modeling
using the context of Indonesian forests
that are valid, practical, and have a po-
tential effect on students' mathematical
perceptions.

METHOD

This research uses a type of design re-
search with development studies, which
consists of two stages, namely the pre-
liminary research stage and the prototyp-
ing stage (Akker, J. V., Gravemeijer, K.,
McKenney, S., & Nieveen, 2006). In the
first stage, researchers analyzed the ex-
isting context and research problems ad-
justed to the literature review and theo-
retical development of design analysis. In

Figure 1. Flow of Formative Evaluation
(Tessmer, 1993)

the second stage, we used the formative
evaluation stage (Tessmer, 1993) which
consists of self-evaluation, expert review,
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one-to-one evaluation, small group, and
field test. The flow of formative evalua-
tion used can be seen in Figure 1.

At the expert review stage, the re-
search subjects consisted of material,
product, and language experts. At the
one-to-one evaluation stage, the re-
search subjects consisted of 3 students.
The small group stage consisted of g stu-
dents and ate field test, stage consisted
of 30 nintninth-gradedents at Palembang
Junior High School 1. The selection of
learners as research subjects was
wereried out based on learner abilities,
student interests, and student personali-
ties. student interests can show proper
motivation to learn and review instruc-
tions during evaluation, as well as per-
sonality and self-confidence to express
criticism during evaluation. So, the selec-
tion of learners was based on these three
things with high, medium, and low crite-
ria selected by their mathematics teach-
ers. In the small group and field test stag-
es, students must be balanced in each
group.

The implementation of one-to-one
evaluation, and small groups is carried
out for 45 minutes. Where learners com-
plete the teaching materials provided in-
dividually at the one-to-one stage and
collaborate with their group friends in
small groups. Learners can ask the re-
searcher if there are things that make
them confused or if they experience diffi-
culties. The researcher manages the
evaluation to encourage learner confi-
dence and communication, as the suc-
cess of the evaluation depends on the
learners. In the field test, learning was
carried out like a normal class, starting
with introductory activities, followed by
core activities using mathematical mod-
eling teaching materials and closing ac-
tivities. The learning process at the field
test stage was carried out by the math
teacher and the researcher served as an
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observer.

The data collection techniques used
in this study were questionnaires, and
documentation. The questionnaire used
is a validation questionnaire, as well as a
questionnaire of students' perceptions of
mathematics. The validation question-
naire is used to see the validity of teach-
ing materials with assessments made by
material experts, product experts, lan-
guage experts. teaching materials meet
valid criteria if the assessment score is
categorized as good and based on revi-
sions from expert comments. The score
obtained from the expert is summed up
and divided by the number of questions
given in the questionnaire. The following
is the validity category based on the
score obtained:

Table 1. Validity Assesment Categories

Average Score (x) Category
4,20 <X Very Valid
3,40 < X< 4,20 Valid
2,60 <X<3,40 Simply
1,80 <x< 2,60 Less
x<1,80 Very Less

Furthermore, practicality is as-
sessed from the documentation in the
form of students' solutions which are
analyzed according to the steps of math-
ematical modeling.

The students' perception question-
naire was used to see the potential effect
on students' mathematics perception af-
ter the teaching materials were given.
After the data were collected, the ques-
tionnaire scores were categorized based
on Table 2.

Table 2. Questionnaire Scores Categories

Score Range Criteria

Mi+ 1,55Di <M < Mi + 3,08Di  Very Good
Mi+ 0SDi <M < Mi + 1,558Di Good
Mi—1,55Di <M < Mi + 0SDi Enough
Mi—3SDi <M < Mi —1,55Di Less

Description: Mi = Ideal mean | SDi = Ideal
standard deviation

The maximum score is 15 and the mini-
mum score is 3, where there are 3 ques-
tions on each math perception indicator.

RESULTS AND DISCUSSION
Results

The first stage is preliminary research
stage, the researcher conducted an anal-
ysis in the form of problem analysis and
context analysis.

Preliminary Research

At this stage, researchers conducted an
analysis in the form of problem analysis
and context analysis by conducting inter-
views with the deputy head of curriculum
is also a mathematics teacher.

One of the real contexts close to
students is the problem of Indonesian
forest conservation, it is necessary for
students to understand the importance
of reforestation and deforestation activi-
ties to protect our environment. In line
with this, mathematical modeling is a
suitable tool used to solve the Indonesian
forest problem.

Based on the results of the previous
analysis, in the process of learning junior
high school mathematics, a facility is
needed to make a positive contribution
to learning mathematics and reduce neg-
ative perceptions for students towards
learning mathematics so that the math-
ematics learning process becomes more
effective. Therefore, mathematics teach-
ing materials were developed based on
the principles of developing mathemati-
cal modeling according to (Blum, W.,
Gailbraith, P., Henn, H.-W., & Niss, 2007)
as follows:



Table 3. Principle of Developing Mathematical
Modelling

Problem Design

Problems are developed about real-world

Problems consist of questions that lead learners
in solving the problem, such as information that
must be known before solving the problem.
What they need to do to solve the given prob-
lem.

There is a question that asks learners to come up
with assumptions and mathematical formula-
tions.

After formulating, learners are expected to in-
terpret the solution they get to the effect that
planting trees and reducing deforestation has on
the environment.

The problems developed are didactical and con-
tain systematic problems. The problems devel-
oped contain steps so that students can solve the
problems themselves.

After developing the problem, the stages
of solving are based on the stages of
mathematical modeling which consist of
understanding the task, searching math-
ematics, using mathematics, and explain-
ing the results (Niss & Blum, 2020).

Prototyping Stage

The prototyping stage in this study uses
the formative evaluation stage (Tessmer,
1993). The following results of the proto-
typing stage are explained as follows:
Self Evaluation

In the self-evaluation, the research-
er checks to see obvious errors in the
product. Where there are several chang-
es, namely: 1) Eliminating the title of the
mathematical modeling stage so that
students are not confused about the
meaning of the sentence. 2) Changing
the word "assumption" to "suppose". 3)
The last change lies in changing the solu-
tion used, where the calculation of the
reforestation area up to 2030 is complet-
ed first and then continued with the cal-
culation of the remaining deforested area
in 2030. After making revisions, the pro-
totype | was obtained, and will be tested
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at the one-to-one evaluation and expert
review stages to see the validity of teach-
ing materials based on mathematical
modeling.

Expert Review

The expert review stage is an evaluation
in terms of content accuracy as well as
technical quality. Experts who evaluate
teaching materials consist of content ex-
perts, and instructional design experts.

The followings are the comments
and suggestions given by the experts on
the prototype | along with the follow-up
actions taken:

Table 4. Comments Expert

Comments and

Suggestions Revised

The learning objectives  The learning objectives
are quite limited, readjust were revised and ad-
what you want to achieve justed again to the
with the completion of ~ teaching materials and
the teaching material. the stages of mathe-
matical modeling used.

Question 1—4 which The question was re-

includes understanding
tasks on mathematical
modeling is more speci-
fied with questions that
make students better
understand the problems
given.

vised to only 1 question
that represents the
beginning of students'
understanding of com-
pleting the teaching
materials in the context
of Indonesian forest
conservation.

Add complexity to the
problem through infor-
mation on deforestation
activities that have in-
creased a% or are con-
stant each year.

Added a question to
calculate the area of
Indonesia's forests by
adding complexity to
the problem through
information on defor-
estation activities that
have increased by a% or
are constant each year.

The context used is very

Based on these com-

interesting for mathemat- ments, the questions

ical modeling, but the

were revised to become

problems should be made open-ended problems.

more open-ended to get
learners used to being a
"modeler".
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Furthermore, the expert also gave a va-
lidity score which will be presented in Ta-
ble 5.

Table 5. Teaching Material Validation Result
Aspects Average score Quality

Content 4,8125 Very Valid
Construct WA Very Valid
Language 4,56 Very Valid
Overall 4,59 Very Valid

One-to-One Evaluation

From the results obtained at the expert
review stage, researchers also conducted
a one-to-one evaluation. One-to-one
evaluation involved one-by-one student
and a researcher. Students assessed the
intrinsic quality through the criteria of
clarity, ease of use, sequencing, and
completeness. The importance of one-to-
one is to provide information from the
learner's or user's point of view, where
the researcher can maximize the infor-
mation because they talk directly with
students.

At the one-to-one evaluation stage,
students solved the problems along with
providing comments on the teaching ma-
terials provided. During this time, the re-
searcher records the information and re-
actions given by the students. Since one-
to-one relies heavily on student com-
ments in reviewing instructions, infor-
mation is usually obtained spontaneous-
ly. This can also be supported by asking
questions such as why students are con-
fused or having difficulty and if students
find something interesting.

The results of the one-to-one eval-
uation found that one of the students had
difficulty understanding the sentence of
question number 5 "Based on under-
standing 1, calculate the area of refor-
estation of Indonesia's forests in 2021-
2030", where students have not been
able to complete the calculation of the
area of reforestation of Indonesia's for-

ests from 2021-2030. The sentence made
him focus on the year instead of the nith
year reforestation area. Furthermore, re-
searchers provide interventions so that
students can solve them and make revi-
sions in the future on the question.

Then, one of the students also
commented that the images used must
contain consistent images so that the im-
ages given have a connection with each
other. The following are the results of
revisions that have been made at the
one-to-one evaluation stage:

Table 6. The result of One-to-One Stage

Before Revision After Revision

The image of the condi- The picture was revised
tion of Indonesia's for- by making the Indone-
estsin 2020 inthe cap-  sian forest picture and
tion Indonesian forests  the replanting picture
and replanting is not the the same as pictures 1, 2,
same as images 1, 2, and and 3.

3 which can lead to mis- N
understanding of the

Teaching materials can be said to
be valid if they are by the objectives of
formative evaluation, namely acceptance
of the product and the strength of the
product from the aspects of relevant con-
tent, and consistent constructs (Akker, J.
V., Gravemeijer, K., McKenney, S., &
Nieveen, 2006). In this study, the validity
of teaching materials can be seen from
expert comments, student comments,
and validity scores in Table 2. Where, the
content is the independent curriculum, as
well as learning objectives and the needs
of students. In terms of construct, it can
be seen the suitability of teaching mate-
rials with the principles and steps of
mathematical modeling with the level of
ninth-grade studninth-gradealidity score



in Table 2 shows very valid criteria. This
means that the teaching materials devel-
oped are by the facts, this relates to the
quality of the construct and content of
the teaching materials.

Furthermore, the results of revi-
sions at the expert review stage and the
one-to-one evaluation stage, and produc-
tion prototype Il will be tested at the
small group stage.

Small Group

As opposed to one-to-one, small groups
focus on student performance to confirm
instruction within the group. Thus, the
researcher is only an observer and inter-
venes only when necessary. At this stage,
the researcher will identify the clarity of
the instructions and the effectiveness of
the teaching materials. Furthermore,
evaluation in small groups can improve
the implementability or the degree to
which the instruction can be used appro-
priately in the environment. It can also
provide information about the ease of
use and attractiveness of instructions for
teachers. This is commonly referred to as
practical. The results obtained in the
small group stage trial and the revisions
made are as follows.

Table 7. The Result of Small Group Stage

Kreano, 14(1) (2023): 97-110 ‘ 103

Before Revision

After Revision

that the expected solu-
tion is the calculation
every year.

In the sentence counting
declining deforestation
a% clarified, are learners
freed to determine the

To make the sentence in
the question clearer, it
was revised into 2 ques-
tions, first students are

a that? devoted to choosing
how much the decline in
deforestation should be
determined, and in the
next question students
are asked to complete
the calculation.

The last question about ~ Replace the impact of
the earth's temperature  forest conditions on
did not have a clear impact learners' environment.
on forest conditions.

Before Revision After Revision

The sentence "What in- Revise the sentence of

formation must be known question 1 to read "What

to determine the area information affects the

deforested in 2030?", are  remaining area of defor-

understand but some estation in 2030?" to be
answers are more exten- more specific.
sive than expected.

Revision to Definition 1 Revise the sentence in
where there is referring Definition 1 to make it
to a specific year sothat  clearer and easier to
according to MB, MS, FK, understand.

and FA the sentence can

be clarified again.

Question 2, accordingto  Adding the phrase "eve-

MB and FK, contained the ry year" so that learners

same meaning as question understand the question

Based on the revision results at the
small group stage, the teaching materials
have met the practical criteria, namely,
the clarity of instructions that have been
revised from before and the implementa-
tion power of teaching materials is suita-
ble for junior high school students to
produce prototype lll which will be tested
at the field test stage.

Field Test

Field tests are evaluations to improve in-
struction and assess the effectiveness of
instruction. Field tests are declared not to
require further revision when students
who still answer incorrectly are less than
30% of the total number of students.
Here is one of the group answers based
on the mathematical modeling stage.

sisa huas hutan gundul yang tersisa di tahun 20307

hap ¢ A LUas hutan gund«l

Indondt ™A Gehesar heckar pada taWuh 2020 Jiiringi

[egiatan paanaman hutan Kembal (reooisasy ) Stbesar

3600 hekbar. diprbiraan muningkat Schesar 4O % dan

(tboisasi Fahun §cbtumnya
Translate: what information affects the area of re-
maining forest in 20307 Reduce deforestation each

year. Indonesia's deforested area was 120,000 hec-

tares in 2020 and was accompanied by a reforesta-

tion of 3600 which is estimated to increase by 40%
from the previous year's reforestation.

Figure 2. Understanding Task Group 1
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Figure 2 shows that group 1 and
group 5 can understand the problems
given about the condition of Indonesia's
forests. All learners in their groups have
fulfilled the understanding task stage con-
tained in the teaching materials based on
mathematical modeling. Furthermore, at
the stages of searching mathematics and
using mathematics in problem number 2,
students have also been able to solve it,
as seen in Figure 3 group 5 can determine
the area of reforestation for each year
from 2020 to 2030.

Luas webotsosi tahun 2021

4o L
(7 . ‘”"'A)‘ 3600 23104 hektar
= 14Y0 + 5.600 ¢
: 5.040 hextor (uas rebotsasi fahue 202 %
? (,“? <3300 ) + 3%904
f0o
Luas mborsos; tohun 2022 : 13-que  hekar
(& €040 ) + Soue 3
00 Luas rebeisas) tohun 2028
2016 +50u0 X
(492 ° . 33.9us) +3rqus
2056 hextor . qus)
ol - §2.123 hektor
Luos reborsosi tohun 2033 2
Luas reborsas) tohun 2029

(20 ’o:-&) + %o05b
(93,-53-123)+ s3.023

100
: 2822+%30s6

3 4.332 hextor
> 0.878 aextar 3 %
%

Luas reborsosi tahun 2030

Luas rebowsas tohun 3024 (l_‘\(% ERTEL Y ), -3

(ﬂff&v')m«)'o?"" s 104.1% hektor

= 3.9¢1 + 9836
= 13.829 hektar
7

Wwos rmboisosi tohun 2001
(4 nsm).vnsm
700

* '19.360 hektor
”

Figure 3 Group 5 Searching Mathematics and Using
Mathematics Answer (see Appendix for clearer fig.)

At the searching mathematics
stage, learners can see the data or infor-
mation they need next as they make as-
sumptions to solve the next problem.
This can be seen in Figure 4, where there
is one of the answers of students in their
group made assumptions about the de-
cline in deforested forests in Indonesia.

‘1 50 % Supoya jumloh  reborsosi dan jumiah Penggundulon S eimbong.

Translate:50% so that the amount of reforestation
and the amount of deforestation are balanced
Figure 4. Group 5 Searching Mathematics Answer

The last stage in mathematical

modeling according to (Niss & Blum,
2020) is the explaining result stage, where

at this stage students interpret the re-
sults of the calculation of the remaining
area of Indonesian forests in 2030 that
they get, and make conclusions about
the impact of reforestation and defor-
estation activities on the environment
(Figure 5). The following are the learners'
answers at the explaining result stage.

9. Jelaskan dampak dari kondisi hutan Indonesia pada tahun 2030 terhadap lingkungan!

lartna Pada tahun 2030  (tboicasi lebily banyak dan

Translate: 8. Based on the reforestation that has
been carried out, what will be the condition of Indo-
nesia's forests in 20307
Reforestation in 2030 has increased from the previ-
ous year by 40%, the condition of Indonesia’s for-
ests will be fertile and green because there are no
more bare forests.

9. Describe the impact of Indonesia's forest condi-
tion in 2030 on the environment!

Because in 2030 reforestation is more than defor-
estation. So, the condition of Indonesia's forests will
be beautiful.

Figure 5. Group 3 Explaining Result

From the results of students' solu-
tions, it is found that most students can
solve the problems given correctly and
can fulfill the stages of mathematical
modeling given. During the learning pro-
cess, the teacher had no difficulty in im-
plementing the learning process with
teaching materials. Students understood
the instructions given by the teacher,
students could understand the material
presented and students were active in
their groups and actively expressed their
opinions during the learning process. This
also supports the practical criteria dis-
cussed at the small group stage.

Next is the administration of a
mathematics perception questionnaire to
see how the potential effect on students'
mathematics perceptions after the teach-
ing materials have been developed. The



categories that will be seen in the percep-
tion questionnaire consist of interest,
general utility, and need for high
achievement (Luttrell et al., 2010). The
following are the results of the students'
mathematics perception questionnaire:

Table 8. The result of Student’ Perception

Indicator f  Percentage Category
Interest 15 50% Very good
8 30% Good
6 20% Simply
0 o% Less
General 15 50% Very good
Utility 13 43% Good
2 7% Simply
0 0% Less
Need for High 27 90% Very good
Achievement 3 10% Good
o) 0% Simply
o 0% Less
Overall 57 63% Very good
24 28% Good
8 9% Simply
0 0% Less

Based on the questionnaire results,
the overall perception of students to-
wards mathematics is very good after the
learning process with teaching materials
based on mathematical modeling in the
context of Indonesian forest conserva-
tion. As seen in the table above, in the
category of need for high achievement,
the category is very good at 9o%, this
means that the student’s assessment of
the importance of learning mathematics
is very good.

Discussion

In previous research (Riyanto, 2021; Sari
& Darmawijoyo, 2019; Yusherlly, H &
Darmawijoyo, 2020), there were devel-
oped student worksheet-based mathe-
matical modeling with a financial con-
text, a health context, and a parking fee
context. This research develops mathe-
matical modeling teaching materials
within the context of Indonesian forest
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conservation which has valid, practical
criteria and potential effects on students'
mathematical perceptions.

The validity assessment is based on
the validation questionnaire assessment
by an expert review and student assess-
ment at the one-to-one validation stage.
The validity questionnaire score is 4.59
with a very good category (see Table 2),
where good development must be by the
construction used, in this case by the
stages of mathematical (Niss & Blum,
2020). Furthermore, the need for a good
assessment of the content of the teach-
ing materials (Agustina & Farida, 2021),
an assessment of the completeness of
the teaching materials, the suitability of
the learning objectives to be achieved
with the curriculum, and the novelty of
the content used.

Moreover, the assessment of stu-
dents at the one-to-one evaluation stage
consists of an assessment of the intrinsic
quality in the form of clarity of teaching
materials, ease of use, and completeness
of teaching materials (Tessmer, 1993). In
previous research (Yusherlly, H &
Darmawijoyo, 2020), students completed
teaching materials and commented on
understanding the purpose of each ques-
tion and whether there were sentences
that seemed confusing. Furthermore,
students assessed how the images in the
teaching materials were, and whether
the use of the context of everyday life in
the form of the context of Indonesian
forest conservation could attract them to
the mathematics learning process. From
the results of these assessments and re-
visions made, teaching materials have
been said to be valid and produce proto-
type Il which will be tested at the small
group stage.

Practical assessment is based on
students' comments at the small group
stage and analysis of teaching material
completion documents at the field test
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stage (Sari & Darmawijoyo, 2019). At the
small group stage, the information to be
obtained is the aspect of clarity of in-
structions and effectiveness of use. Fur-
thermore, the field test stage looks at
information about how the instructions
are received by students, as well as the
achievement of the expected learning
objectives (Tessmer 1997). This can be
seen in the answers of students who can
solve problems with the stages of math-
ematical modeling well. Problems that
are compiled from simple questions and
leading students through the stages of
mathematical modeling in solving them
can make students solve problems well
(Khusna & Ulfah, 2021; Saputri &
Zulkardi, 2020). This is in line with this
research, where at the field test stage
students can solve the problems given
appropriately, and actively in their
groups. This can train students in con-
structing knowledge in solving problems
by the principles of mathematical model-
ing. These results indicate that the teach-
ing materials developed have met the
practical criteria.

After the learning process at the
field test stage has been completed, stu-
dents are given a math perception ques-
tionnaire to see the potential effects after
the teaching material is given. Perception
is an impression through the senses re-
ceived by the senses that are integrated
into the individual(Riswandha & Sumardi,
20020). A good perception of mathemat-
ics for students is one of the factors in
successful learning of mathematics
(Boaler, 1993). The questionnaire score
obtained in the excellent category was
63%, the good category was 28%, and
the sufficient category was 9% (See Ta-
ble 3). The interest indicator scored 50%
in the excellent category and 30% in the
good category, meaning that the teach-
ing materials developed were able to en-
courage students' motivation to learn

mathematics (Luttrell et al., 2010). By
helping students to be interested in
learning mathematics, it can make stu-
dents aware of the importance of math-
ematics in everyday life which influences
students' desire to get good achieve-
ments in learning mathematics.

Limitation

Students’ perception of mathematics is
limited by only using indicators that con-
tain positive points, namely interesting,
general utility, and need for high
achievement. The personal cost indicator
has not been assessed in this study.

Implication

The impact of this research is directly re-
lated to the current condition of the
problem (environmental problem). That
problem can make students appreciate
and protect their environment. This re-
search also has an impact on the devel-
opment of environmentally sound learner
attitudes by the current “"Merdeka” cur-
riculum. Of course, research on the de-
velopment of mathematics teaching ma-
terials with environmentally sound has
never been studied before.

CONCLUSION

The development of teaching materials
that have been carried out and adapted
to the principles of developing modeling
problems can make students interested
and motivated in learning mathematics.
By giving problems that are directly re-
lated to the real world, such as the use of
the context of Indonesian forest conser-
vation, which is solved based on mathe-
matical modeling, students understand
the benefits of mathematics in everyday
life. Where usually students think that
learning math is just confusing symbols
and not used in everyday life. Therefore,



students are willing to work well in learn-
ing mathematics, as seen from the ac-
tiveness of students in the mathematics
learning process who work well together
in groups, can present the results of the
solutions they work on, and are brave in
expressing their opinions in class discus-
sions. These three points are in line with
indicators of good student perceptions
after providing teaching materials.
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Appendix

I. Informasi apa saja yang mempengaruhi sisa luas hutan gundul yang tersisa di tahun 2030?
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Figure 3. Group 5 Searching Mathematics and Using Mathematics Answer

tersebut? Jelaskan.

Jika kamu sescorang yang mengambil keputusan dalam kebijakan penurunan hutan gundul di Indonesia,
berapa penurunan hutan gundul yang akan kamu tetapkan setiap tahunnya untuk mendukung perjanjian

50 / Supoya jumiah  reboisosi dan Aumiah ?mggundu\on Senmbong

i

Flgure 4. Group 5 Searching Mathematics Answer

m JOURNALS




110 Hasanah, M.N. et al. Development of Mathematical Modelling Teaching Materials on ...

8, Berdasarkan kegiatan reboisasi yang telah dilakukan, bagaimana kondisi hutan Indonesia pada tahun
20307 Jelaskan pendapatmu!
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9. Jelaskan dampak dari kondisi hutan Indonesia pada tahun 2030 terhadap lingkungan!
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Figure 5 Group 3 Explaining Result

Table 4. Expert Reviewer Resume result

Expert Reviewer Content Construct Language
Experta 4,75 5 4,8
Expert 2 4,75 4,14 4,6
Expert 3 475 45 4,6
Expert 4 5 4 5
Expert 5 - - A
Expert 6 - - 4
Average Score 4,8125 WA 4,56
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