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Abstract 

The research was motivated by low mathematical communication skills of students and 
the lack of variety of teaching materials that can equip students to face the challenges of 
the 21st century including load activities to support mathematical communication skills. 
Based on these, this research aims to: (1) produce mathematics students worksheets (LKS) 
with STEM approach that supports mathematical communication skills of junior high 
school student and suitable for use in the mathematics learning. This development re-
search was carried out by adopting the ADDIE Research & Development model. The results 
showed that: (1) Mathematics Student Worksheets with the STEM (Science, Technology 
and Engineering and Mathematics) Approach that Supported Junior High School Students 
Mathematical Communication Skills that were feasible were used in terms of validation 
test results by experts with a percentage of eligibility reaching 84.77% is at the interval �̅� > 
4.20 which is 4.23 with the category very good; and the quality of worksheets based on 
student and teacher responses shows the criteria of practical with a percentage value of 
them are 75% and 85%. 
 
Keywords: Mathematical Communication Skills, Mathematics Student Worksheets, STEM 
 

Abstrak 
Penelitian ini dilatarbelakangi oleh rendahnya keterampilan komunikasi matematika siswa 
dan kurangnya berbagai bahan ajar yang dapat membekali siswa untuk menghadapi tan-
tangan abad ke-21 termasuk kegiatan untuk mendukung keterampilan komunikasi matemat-
ika. Penelitian ini bertujuan untuk: (1) menghasilkan Lembar Kerja Siswa matematika (LKS) 
dengan pendekatan STEM yang mendukung keterampilan komunikasi matematika siswa 
SMP dan cocok untuk digunakan dalam pembelajaran matematika. Penelitian pengem-
bangan ini dilakukan dengan mengadopsi model penelitian dan pengembangan ADDIE. Hasil 
penelitian menunjukkan bahwa: (1) LKS Matematika dengan Pendekatan STEM (Sains, 
Teknologi dan Teknik dan Matematika) layak digunakan dengan hasil tes validasi oleh para 
ahli dengan persentase kelayakan mencapai 84,77% berada pada interval �̅� > 4,20 yaitu 4,23 
dengan kategori sangat baik; dan kualitas LKS berdasarkan respons siswa dan guru menun-
jukkan kriteria praktek dengan nilai persentase sebesar 75% dan 85%. 
 
Kata Kunci: Keterampilan Komunikasi Matematika, LKS, STEM 
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INTRODUCTION  

The development of science and technol-
ogy requires the educational paradigm 
currently adopted is shifting from merely 
seeking knowledge (knowledge seeking) 
to creating and developing knowledge 
(knowledge creation and development). 
Kim et al., (2019) introduced four 21st 
Century competencies which are popu-
larly known as the 4 Cs to support this par-
adigm, namely: critical thinking, commu-
nication, collaboration, and creative and 
innovate thinking. This competence can 
be instilled through educational programs 
in learning activities, including in mathe-
matics learning. 

One of the 21st Century competen-
cies from the cognitive aspect that can be 
raised from learning mathematics is 
mathematical communication skills. 
Mathematical communication is a tool in 
the transmission of mathematical 
knowledge or as a foundation in building 
mathematical knowledge (Vahlia & Su-
darman, 2015; Maulani et al., 2017) ex-
pressing mathematics in the form of 
mathematical models and images, and 
writing answers using their own words. 
This makes mathematical communication 
skills is very important to be improved. 
Mathematical communication needs to 
be the focus of attention in learning math-
ematics, because through communica-
tion, students can organize and consoli-
date their mathematical thinking, and ex-
plore mathematical ideas. In the learning 
and teaching process, it is very important 
between students and teachers to express 
thoughts and ideas through language so 
that there is an exchange of experiences 
and ideas between the two (Hendriana et 
al., 2017).  

Even though it is very important, in 
fact mathematics learning still pays less 
attention to the development of mathe-

matical communication skills. This is indi-
cated by the lack of implementation of in-
teractive learning and the lack of variety in 
math problems used in supporting the im-
provement of students' mathematical 
communication (Wardhana & Lutfianto, 
2018). Based on the results of a survey by 
the Program for International Student As-
sessment (PISA) in 2018, Indonesia was 
ranked 72 out of 79 countries in mathe-
matics achievement. Students' mathe-
matical communication skills in express-
ing ideas in the form of data presentation 
into tables and diagrams are still low (Ad-
esty et al., 2014). Responding to this, it is 
necessary to procure teaching materials 
that support the improvement of mathe-
matical communication skills in student 
learning activities at school.  

Student Worksheets (LKS) are one 
of the supporting components of student 
learning activities. A previous research, 
(Nopiyanti, 2016) revealed that the stu-
dent worksheet (LKS) helps students to 
dare to express their thoughts and explore 
all their abilities, helps students construct 
their own knowledge and competence 
when proving a problem so as to help im-
prove students' mathematical communi-
cation skills. Based on this, the use of stu-
dent worksheets in mathematics learning 
can not only optimize the function of stu-
dents' five senses in learning but can sup-
port students to develop their mathemat-
ical communication skills. Communica-
tion skills are critical in learning mathe-
matics because it enables the students to 
express ideas and reflect their mathemat-
ics understanding to others (Utami et al., 
2020). 

However, the student worksheets 
used in schools mostly do not support stu-
dents' mathematical communication 
skills. That’s based on the results of obser-
vations of mathematics learning con-
ducted by researchers in several junior 
high schools in Serang City, 4 out of 5 
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schools did not use LKS while others still 
had minimal variation and even only con-
tained questions from the material that 
had been taught. Meanwhile, educational 
institutions need to give birth to a genera-
tion that is ready to face 21st century life, 
both in terms of understanding and devel-
opment of science and technology. There-
fore, the procurement of various student 
worksheets with an approach that suits 
current needs needs to be developed. 

One of the learning approaches that 
can support 21st Century competencies is 
STEM. STEM (Science, Technology, Engi-
neering, and Mathematics) is an im-
portant issue in education today (Dimmel 
& Herbst, 2017). STEM learning is an inte-
gration of science, technology, engineer-
ing and math learning suggested to help 
the success of 21st Century competencies 
(Beers, 2011). In many instances STEM 
has come to imply a deep integration of 
the disciplines within the acronym as well 
as art/design, language arts, and the so-
cial sciences. The STEM label is also often 
associated with integrated curriculum 
(Giamellaro & Siegel, 2018). STEM learn-
ing aims to produce students who, when 
they will enter the community, they are 
able to develop the competencies they 
have to apply them to various situations 
and problems they face in everyday life 
(Mayasari et al., 2014).  

The application of the STEM ap-
proaches in learning today is very in line 
with the demands of 21st Century compe-
tencies and to answer the challenges of 
facing the industrial revolution 4.0, there-
fore a combination of knowledge (Sci-
ence), skills in designing a work (Engineer-
ing) and compiling logically (Mathematic) 
can be used to answer problems in every-
day life by utilizing current technological 
advances. 

Even so, STEM is still a rare lesson in 
schools especially in the Tangerang dis-

trict and Serang city both in terms of in-
sight and implementation. Precident's 
Council of Advisors on Science and Tech-
nology (PCAST) stated that many obsta-
cles were found in the procurement and 
implementation of STEM learning, includ-
ing the lack of STEM teaching materials 
and the development of educational tech-
nology in their learning activities. 

Based on the description above, in-
tegration of STEM in student’s worksheet 
needs to be done because it is relevant to 
current educational needs including the 
development of students' mathematical 
communication skills. This paradigm is 
the background of the research on the de-
velopment of Mathematics Student 
Worksheets (LKS) with STEM approaches 
that support the mathematical communi-
cation skills of junior high school students. 
 
METHOD 

The research conducted was an R & D (Re-
search and Development) research with 
the ADDIE development model consisting 
of the stages of Analyze, Design, Develop-
ment, Implementation and Evaluation. 
This model provides an opportunity to 
evaluate development activities at each 
stage to minimize the error rate or prod-
uct shortage (Tegel et al., 2014). The eval-
uation used in this study consisted of 
formative evaluation research and sum-
mative evaluation. The formative evalua-
tion consisted of self-evaluation, expert 
review, one to one and small group, while 
the summative evaluation was carried out 
at the end of the stage to determine the 
student's response to the product pro-
duced. 
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The research procedure begins with 
analysing development needs which in-
cludes literature reviews, observation of 
learning activities and interviews with 
mathematics teachers at state junior high 
schools in Rajeg sub-district, and distrib-
uting questionnaires to mathematics 
teachers of junior high school level which 
is taken randomly refers to the calculation 
according on the number of correct an-
swers or only positive values which are 
formulated as follows (Widoyoko, 2018):   
 
𝑺𝒌 = 𝑩 𝒙 𝟏𝟎𝟎% ................................... 1 
 
Where: 𝑺𝒌  is score obtained and B is the 
number of positive answers. 

The conclusion from the needs anal-
ysis is based on the percentage acquisition 
according to the Likert Scale as follows 
Table 1.   

   
Table 1. LKS Need Criteria 

Score (%) Information 
𝑺𝒌 > 80 Really need 

60 < 𝑺𝒌 ≤ 80 Need 
40 < 𝑺𝒌 ≤ 60 Less Need 
20 < 𝑺𝒌 ≤ 40 No need 

𝑺𝒌 ≤ 20 Very Needless 

 
Meanwhile, the evaluation carried 

out at this stage is in the form of self-eval-
uation by the developer. Based on the 
level of need obtained from the analysis 
stage, then the LKS design stage is carried 
out which includes media selection, prep-
aration of LKS needs maps, preparation of 
LKS formats, collection of references, and 
preparation of data collection tools in the 
form of expert validation sheets. The eval-
uation carried out in this stage was in the 

form of a self-evaluation with supervisors 
1 and 2 to be approved for its preparation. 

The follow-up to the design that has 
been made is the development stage in 
the form of searching and collecting all 
sources and references needed for prod-
uct development which consists of mak-
ing worksheets in hardcopy, and compil-
ing instruments.  

The evaluation carried out at this 
stage through two stages, namely the 
self-evaluation carried out by the devel-
oper: then expert review with experts in 
related fields. Data processing is done 
with the following calculations: 

 

�̅� =  
∑ 𝑥𝑖

𝑛
𝑖=1

𝑛
. ............................................. 2 

 
Where: �̅�  is average score obtained, 
∑ 𝑥𝑖

𝑛
𝑖=1  is total score obtained and 𝑛  is 

the number of statements for each aspect 
of the assessment.  

 

𝜌 =
raw score 

ideal score 
 × 100% ......................... 3 

 
Where: 𝝆 is final presentation, raw score 
is score of respondents' answers, ideal 
score is highest answer score. 

The conclusion obtained from these 
data is the feasibility level of the product 
used in learning which refers to the classi-
fication scale with the following qualifica-
tions (Widyastuti & Susiana, 2019). The 
Criteria shows in Table 2. 

The final stage of the development 
research carried out was the implementa-
tion of worksheets that had been vali-
dated by experts in learning mathematics 

Table 2. Questionnaire Scale Score Interpretation Criteria 

Criteria (%) Classification Information 

90 < 𝜌 ≤ 100 Very good No Revision Needed 
75 < 𝜌 ≤ 90 Good Little Revision 
65 < 𝜌 ≤ 75 Enough Revised Sufficiently 
55 < 𝜌 ≤ 65 Less Many Things Are Revised 
0 < 𝜌 ≤ 55 Very less Repeated Creating Products 

Note: the number of KD based on School Curricula 
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in the classroom by conducting limited tri-
als on the research targets, namely math-
ematics teachers and students with the 
small group method which aims to deter-
mine the responses of students and teach-
ers to the student worksheets used in 
learning. as a measure of product practi-
cality. Interpretation of the student re-
sponse questionnaire is obtained based 
on the classification according to the scale 
which is classified as follows (Widoyoko, 
2018) on Table 3. 

   
Table 3. Efesience Criteria of worksheets 

Practicality criteria Classification 

p>80 Very Efesience 
60 <p ≤ 80 Efesience 
40 <p ≤ 60 Quite Efesience 
20 <p ≤ 40 Less Efesience 
p ≤ 20 Very Less Efesience 

 
The indicator of success in this re-

search is the completion of a product in 
the form of developing Mathematics Stu-
dent Worksheets (LKS) with a STEM ap-
proach that supports the Mathematical 
Communication Skills of junior high 
school students. The criteria for student 
worksheets are said to be good if the final 
percentage obtained from the results of 
expert test validation reaches at least 70% 
(Suparti, 2015) and getting a positive re-
sponse from students and teachers, at 
least achieving practical clarification.
  
RESULTS AND DISCUSSION 

Needs Analysis 

The research was found in the analysis 
stage which includes five main points, 
namely the initial analysis as a general de-
scription of mathematics learning in 
schools as an initial analysis, where data is 
obtained from the results of observations 
of mathematics learning and interviews 
with mathematics teachers in schools; lit-
erature review on student characteristics; 
curriculum analysis; analysis of material 

concepts and specification of learning ob-
jectives. 

Based on the analysis that has been 
done above, summarized the paradigm of 
developing Mathematics Student Work-
sheets (LKS) with the STEM approach 
which supports the mathematical com-
munication skills of junior high school stu-
dents that (1) students 'mathematical 
communication skills can be developed 
through student learning activities involv-
ing the functions of the five senses, the 
characteristics of students' emotional and 
social development, (2) mathematics 
learning activities by creating an innova-
tion are able to construct the knowledge 
obtained by students. This can help stu-
dents in achieving 21st century compe-
tence. These student activities can be sup-
ported through learning with students as 
the canter and teaching materials as sup-
porting learning activities. One of the 
teaching materials needed to support stu-
dent learning activities is Student Work-
sheets (LKS), (3) mathematics worksheets 
by integrating STEM into an innovative 
mathematics teaching material that can 
be used today. The level of need for Math-
ematics Worksheets with a STEM ap-
proach that supports mathematical com-
munication skills is shown by the results of 
distributing questionnaires to 10 junior 
high school mathematics teachers who 
were taken randomly and found a positive 
response reaching Sk> 80%, namely 
83.75% with a very need classification. 
 
Product Concept 

The product made in this development re-
search is a math student worksheet with a 
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STEM approach that supports mathemat-
ical communication skills. There are three 
important components in product design, 
namely: 
 
Mathematics Student Worksheet 

Mathematics worksheets with a STEM ap-
proach are prepared based on the Glencoe 
process using the scientific method. The 
implementation process begins with mak-
ing observations and theoretical studies, 
proposing hypotheses, compiling esti-
mated answers, conducting experiments, 
and making conclusions. 

 
STEM Approach 

The general steps for the STEM approach 
(Moore-Russo et al., 2013; Fore et al., 
2015; Gartmeier et al., 2016; Horvath et 
al., 2018) in the students’ worksheet in-
clude stage the setting, exploration, key 
concepts, practice and application exer-
cises that’s follow: (1) Students will use 
reading, listening and observing skills to 
discuss, interpret and evaluate a mathe-
matical idea at the stage of setting the 
stage (2) exploration. At this stage stu-
dents identify the problem given then dig 
from various sources as a reference for 
problem solving. (3) the key concept is the 

stage when students can find concepts 
and ideas in the subject matter. Students' 
understanding of what they find can be 
measured when students are able to ex-
press these concepts and ideas by using 
vocabulary or language, intonation, and 
mathematical structures to express ideas, 
describe relationships and create models. 
(4) develop a basic understanding of 
mathematics, including the rules for de-
fining mathematics, then become an indi-
cator in the stages of practice and applica-
tion of exercises as the core of the STEM 
learning process Based on this, math 
worksheets developed with the STEM ap-
proach become teaching materials that 
include activities to support the develop-
ment of students' mathematical commu-
nication skills. 

While the learning syntax in this LKS 
follows the stages which includes the 
stages of Reflection, Research, Discovery, 
Application, and Communicate (Vattøy, 
2020). The implementation of these learn-
ing activities provides space for students 
to implement competency achievement 
indicators. which has been compiled by re-
searchers. This is indicated by the provi-
sion of clue indicators for each activity car-
ried out by students. To support capacity 
building through this STEM approach, at 
least three components are needed, 

Table 4. Scientific and Engineering Design Practices 

No Practice Scientific and Engineering 

1  Make inquiries and determine problems Students find most bridge designs in the form of 
right triangles, then ask why 

2  Developing and using models Use the analogy of distance and displacement  
Shown two replicas of the stairs with different 
angles that are formed 

3 Plan and conduct investigations Proves the truth of the Pythagorean theorem and 
the Pythagorean triples 

4 Using mathematical and computational 
thinking patterns 

Using the Pythagorean theorem and triple in 
solving problems 

5 Build explanations and design solutions Identify the strongest bridge design and the 
minimum cost / material 

6 Engage in evidence-based arguments Answering the reasons why many bridge designs 
are right triangles 

7 Obtain, evaluate and communicate 
information 

Share the advantages and disadvantages of the 
design of the bridge design made to friends in class 
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namely teachers foster supportive and car-
ing relationships with and among stu-
dents, teachers provide challenging learn-
ing activities with high expectations, au-
thentic academic work, and clear feed-
back, teachers explain the relevance of ac-
tivities and rules while soliciting input from 
students and respecting their opinions 
(Moore-Russo et al., 2013; Saxton et al., 
2014; Dimmel & Herbst, 2017; Muntaner-
Mas et al., 2017). The same as that state-
ment, (Newton & Tonelli, 2020) stated im-
portant aspect of connecting content and 
pedagogy and the awareness of “expert 
blind spot” problem. For each STEM char-
acteristic, teachers’ attitudes are posi-
tively linked with instructional practices 
(Thibaut et al., 2018). 

Student involvement in STEM learn-
ing is structured based on the develop-
ment of science learning standards or 
known as NGSS (Next Generation Science 
Standards) which includes Scientific and 
Engineering Design Practices, Crosscut-
ting Concepts, Disciplinary Core Ideas 
(DCI) 

Scientific and Engineering Design 
Practices. This dimension is a learning 
standard that describes the behavior of a 
scientist when making observations and 
making models as well as the way an en-
gineer makes models or systems in this-
worksheets as follows as Table 4. Cross-
cutting Concept. This dimension contains 
standard learning concepts to communi-
cate students' scientific thinking. This is 
presented in the Table 5. Disciplinary 
Core Ideas (DCI). DCI in this worksheet is 

the main idea of the engineering subject 
in the Pythagorean theorem. The DCI 
components in this LKS are as follows as 
Table 6. 

Table 6. Disciplinary Core Ideas 

Core and compo-
nent idea  

Activity 

Describe and define 
engineering problems 

Bridge design 

Optimizing design so-
lutions 

Linking the impact of the 
project designed in eco-
nomic and social aspects 

 
Activities that Support Junior High School 
Students' Mathematical Communication 
Skill 

Activities designed in this worksheet are 
structured in such a way as to support stu-
dents in developing their mathematical 
communication skills both in writing and 
orally. This is stated in the development of 
competency achievement indicators 
based on expert literature reviews. The 
communication indicators used are as fol-
lows: (1) To represent real objects, pic-
tures, or diagrams into a mathematical 
idea; (2) explain mathematical ideas, situ-
ations and relations orally or in writing us-
ing real objects, pictures, graphs or math-
ematical expressions; (3) interpret a math-
ematical idea in a paragraph or mathe-
matical description. 

 
 
 
 

Table 5. Crosscutting Concept 

No Crosscutting concept  Activity 

1  Pattern  Determine the sides that can form a Pythagorean triple 
2  Scale, proportion and 

quantity  
Scale comparison of the original bridge size with the design made.  

  The number of straws used to design the bridge design.  
3 System and system model 

 
Test the strength of the bridge and calculate the materials used 

4 Structure and function 
 

The right triangle function and the Pythagorean theorem in bridge 
design 
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Product Development 

The Mathematics Student Worksheet 
with the STEM Approach that supports 
the mathematical communication abili-
ties of junior high school students was de-
veloped by taking into account the three 
quality requirements of the student work-
sheets, namely from the didactic aspect, 
the construction aspect and the technical 
aspects (Darmojo & Jenny, 1993). Broadly 
speaking, the developed worksheets are 
presented in six parts, namely: (1) cover, 
(2) operational list of worksheets, (3) con-
cept maps, (4) standard contents, (5) con-
tents of worksheets, (6) competency 
tests. 

At the development stage, three 
worksheets have been produced with de-
tails of LKS 1 containing the basic concepts 
of the Pythagorean theorem and LKS 2 
containing the Pythagorean Triple con-
cept. The two worksheets act as introduc-
tory worksheets and have met the basic 
competency number 3.6, namely students 
are able to explain and provide Pythago-
rean theorems and triples before using 
LKS 3 which is the application of the mate-
rial that has been studied. The snippets of 
student worksheets that have passed the 
self-evaluation stage are as follows as Fig-
ure 1. 
 
 

Learning Activities and Competency 
Testing 

The extent to which the developed work-
sheets can become teaching materials 
containing supporting components of 
mathematical communication skills is out-
lined in the design of learning activities 
and competency tests which are the im-
plementation of indicators of competency 
achievement and indicators of mathemat-
ical communication abilities. In writing, 
each part of the learning activity and com-
petency test contains a clue of indicators 
of mathematical communication skills 
that have been compiled. The LKS compe-
tency test is prepared based on the indica-
tors of mathematical communication skills 
contained in the content standard. The in-
dicators are presented in the standard ta-
ble of worksheet contents as follows as Ta-
ble 7. 

 

 
Figure 1. Preview of worksheets 
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Validity Test 

The validity test is an activity of product 
assessment by the validator to determine 
the feasibility of the student worksheet in 
learning. Based on the quantitative as-
sessment that has been carried out by 
each of the 2 validators from the field of 
education, the material field, the field of 
evaluation and the field of media design, 
it is found that the Mathematics Work-
sheet with the STEM approach that sup-
ports mathematical communication skills 
is suitable for use in learning with revi-
sions according to the suggestions given. 
According to one validator, the presenta-
tion of the worksheets makes it easy for 
users to find out the typical parts of STEM 
learning and from supporting activities for 
mathematical communication skills. In 
addition, the mathematics learning flow 
in the LKS is well designed so that it can 
add to the student learning experience. 

The feasibility is shown based on the 
suitskills of the content contained in the 
worksheets with the assessment stand-
ards given the average percentage of eli-
gibility of 84.77% exceeding the minimum 
score of success indicators, namely 𝝆  > 
70% (Suparti, 2015). While the nature of 
the category based on the average score 

obtained reaches the very good category, 
finding a score of 4.23 is in the category of 
4.20 <𝝆≤ 5.00 which means that the stu-
dent worksheet is very well developed 
((Widoyoko, 2018). The quantitative data 
from the recapitulation of the validity test 
are summarized in the following Table 8. 

 

 
Based on the results of the validity 

test, then worksheets can be imple-
mented in mathematics learning in class. 

 
Limited Trial 

The limited trial in question is a product 
trial for the research targets, namely stu-
dents of class VIII and mathematics teach-
ers. This limited trial was conducted at 
SMP Permata Islamic School class VIII-3. 
This stage aims to determine the practi-
cality of the worksheets developed from 
the aspect of assistance in helping stu-

Table 8. Recapitulation of Product Validation  

Validation Percentage 
eligibility 

Nature 
category 

Education  85.25% 4.26 
Theory 91% 4.53 

Evaluation 78.42% 3.92 
Media design 84.4% 4.22 

Final score 84.77% 4.23 

 

Table 7. Content Standards of Mathematics Worksheets 

Indicator of Mathematical 
Communication Skills 

Indicators of Competence Achievement 

Representing real objects, 
pictures or diagrams to 
prove the truth of the 
Pythagorean theorem 
and triples 

Formulate the Pythagorean theorem based on the written pattern of the 
sides of a right triangle 
Find the triple ythagorean pattern based on the written Pythagorean 
theorem formula 
Designing effective bridge designs based on the understanding of 
Pythagorean theories and triples 

Explain the utility of the 
Pythagorean theorem 
and triples using real 
objects, pictures. Graph or 
mathematical expression 

Formulate the distance and displacement of an object using the inverse law 
of the Pythagorean theorem 
Comparing the mechanical advantages of an inclined plane based on 
understanding the Pythagorean theorem and triples 
Shows the function of a right triangle in a building structure 

Interpret the concept of 
the Pythagorean theorem 
in a mathematical 
description or paragraph 

Applying the Pythagorean theorems and triples in everyday life 
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dents understand the material of the Py-
thagorean theorem, aspects of ease of 
use, as well as aspects of attractiveness of 
design both from visual appearance and 
learning variations. 

In its implementation, students ad-
mit that it is difficult to work with their 
group friends to complete the project they 
have made, this is because students are 
accustomed to learning mathematics indi-
vidually in class or in groups of their own 
choice. This actually results in the low en-
thusiasm of students in completing ongo-
ing learning, it can even cause students 
not to find the essence of the learning that 
is given Even so students claim to be moti-
vated by implementing Mathematics 
learning using Mathematics LKS with 
STEM approaches because it can add in-
sights from simple things which are often 
forgotten but have had a big impact on 
major issues in various aspects of life such 
as economy and development. 

Meanwhile, the teacher argues that 
the design made is very interesting and 
creates a new impression for students 
when they see it, but besides that there are 
still typo words in some parts. Although 
superior in terms of interest, the teacher 
said that he was still groping about the ap-
plication of STEM in mathematics learning 

and the developer had not shown how the 
learning scenario was carried out with the 
LKS. Therefore, the developer designed 
the teacher's handbook of worksheets 
containing learning scenarios, teaching 
materials, answer keys and assessment ru-
brics as a reference and guidelines for im-
plementing mathematics learning with 
the help of STEM worksheets that support 
the mathematical communication skills of 
the VIII grade junior high school students. 
The percentage of student and teacher re-
sponses is presented in the following Fig-
ure 2.  

On this percentage, the evaluation 
of the implementation stage in the form of 
retrying the LKS was not carried out. Then 
math worksheets with the STEM approach 
that support mathematical communica-
tion skills are feasible to be widely used in 
mathematics learning in the classroom. 

 
CONCLUSION  

Worksheets for mathematics students 
with the STEM (Science, Technology, En-
gineering and Mathematics) approach 
have been produced as support for junior 
high school students' mathematical com-
munication skills that are suitable for 
learning mathematics in the Pythagorean 

 
Figure 2. Percentage Diagram for Student and Teacher Response 
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theorem chapter VIII based on product 
validation with a final score of the eligibil-
ity percentage reaching 84.77% are at the 
interval > 4.20, namely 4.23 with the cate-
gory "Very Good". Meanwhile, the user re-
sponse to the Student Worksheet (Stu-
dent Handbook) was obtained from dis-
tributing questionnaires to students with 
an overall score percentage of 75% and 
questionnaires to teachers with a score of 
85%. Each response indicated that Math-
ematics Worksheets with STEM Approach 
that support mathematical communica-
tion skills are categorized as "Practical" 
and "Very Practical" in terms of attractive-
ness, ease of use and assistance for use in 
mathematics learning. 

 
REFERENCES 

Adesty, M., Nurhanurawati, & Widiyastuti. (2014). 
Pengaruh Model Pembelajaran Kooperatif 
Tipe NHT terhadap Kemampuan Komunikasi 
Matematis dan Belief. Jurnal Pendidikan Ma-
tematika Unila, 2(2), 1-13. 
http://jurnal.fkip.unila.ac.id/in-
dex.php/MTK/article/view/4309 

Beers, S. Z. (2011). 21st Century Skills: Preparing 
Students for Their Future. STEM, 1–6. 
https://cosee.umaine.edu/files/co-
seeos/21st_century_skills.pdf 

Darmojo, H., & Jenny, R. (1993). Science Education 
2. Depdikbud. 

Dimmel, J. K., & Herbst, P. G. (2017). Secondary 
mathematics teachers’ attitudes toward al-
ternative communication practices when do-
ing proofs in geometry. Teaching and Teacher 
Education, 68, 151–160. 
https://doi.org/10.1016/j.tate.2017.08.018 

Fore, G. A., Feldhaus, C. R., Sorge, B. H., Agarwal, 
M., & Varahramyan, K. (2015). Learning at the 
nano-level: Accounting for complexity in the 
internalization of secondary STEM teacher 
professional development. Teaching and 
Teacher Education, 51, 101–112. 
https://doi.org/10.1016/j.tate.2015.06.008 

Gartmeier, M., Gebhardt, M., & Dotger, B. (2016). 
How do teachers evaluate their parent com-
munication competence? Latent profiles and 
relationships to workplace behaviors. Teach-
ing and Teacher Education, 55, 207–216. 
https://doi.org/10.1016/j.tate.2016.01.009 

Giamellaro, M., & Siegel, D. R. (2018). Coaching 
Teachers to Implement Innovations in STEM. 
Teaching and Teacher Education, 76, 25–38. 
https://doi.org/10.1016/j.tate.2018.08.002 

Hendriana, H., Rohaeti, E., & Sumarmo, U. (2017). 
Students’ Mathematical Hard Skills and Soft 
Skills. Refika Aditama. 

Horvath, M., Goodell, J. E., & Kosteas, V. D. (2018). 
Decisions to enter and continue in the teach-
ing profession: Evidence from a sample of 
U.S. secondary STEM teacher candidates. 
Teaching and Teacher Education, 71, 57–65. 
https://doi.org/10.1016/j.tate.2017.12.007 

Kim, S., Raza, M., & Seidman, E. (2019). Improving 
21st-century teaching skills: The key to effec-
tive 21st-century learners. Research in Com-
parative and International Education, 14(1), 
99–117. 
https://doi.org/10.1177/1745499919829214 

Maulani, D., Suyono, S., & Noornia, A. (2017). 
Pengaruh Penerapan Model Reciprocal 
Teaching Terhadap Kemampuan Komunikasi 
Matematis Ditinjau dari Self-Concept Siswa di 
SMAN Kecamatan Tambun Selatan Bekasi. 
Jurnal Penelitian Dan Pembelajaran Matemat-
ika, 10(2), 14–24. 
https://doi.org/10.30870/jppm.v10i2.2026 

Mayasari, T., Kadarohman, A., & Rusdiana, D. 
(2014). Pengaruh Pembelajaran Terintegrasi 
Science , Technology , Engineering , and 
Mathematics (STEM) Pada Hasil Belajar Pe-
serta Didik : Studi Meta Analisis. Prosiding 
Semnas Pensa VI ”Peran Literasi Sains” Sura-
baya, 20 Desember 2014, 371–377. 

Moore-Russo, D., Viglietti, J. M., Chiu, M. M., & 
Bateman, S. M. (2013). Teachers’ spatial liter-
acy as visualization, reasoning, and communi-
cation. Teaching and Teacher Education, 29(1), 
97–109. 
https://doi.org/10.1016/j.tate.2012.08.012 

Muntaner-Mas, A., Vidal-Conti, J., Sesé, A., & 
Palou, P. (2017). Teaching skills, students’ 
emotions, perceived control and academic 
achievement in university students: A SEM 
approach. Teaching and Teacher Education, 
67, 1–8. 
https://doi.org/10.1016/j.tate.2017.05.013 

Newton, X. A., & Tonelli, E. P. (2020). Building Un-
dergraduate STEM Majors’ Capacity for Deliv-
ering Inquiry-Based Mathematics and Science 
Lessons: An Exploratory Evaluation Study. 
Studies in Educational Evaluation, 64, 100833. 
https://doi.org/10.1016/j.stueduc.2019.10083
3 

Nopiyanti. (2016). Meningkatkan Kemampuan 
Komunikasi Matematis Siswa dengan LKS 



Kreano, 12(2) (2021): 200 - 211     211 
 

 
 

Berbasis Argumen pada Materi Pokok Ling-
karan di SMPN 3 Pemulutan Selatan. Nabla 
Dewantara: Jurnal Pendidikan Matematika, 
1(2), 62–68. 

Saxton, E., Burns, R., Holveck, S., Kelley, S., Prince, 
D., Rigelman, N., & Skinner, E. A. (2014). A 
Common Measurement System for K-12 
STEM education: Adopting an educational 
evaluation methodology that elevates theo-
retical foundations and systems thinking. 
Studies in Educational Evaluation, 40, 18–35. 
https://doi.org/10.1016/j.stueduc.2013.11.005 

Suparti. (2015). Project-Based Learning Guided 
Lesson Study Improve the Achievement of 
Learning Outcomes on Seminar Accounting 
Education Course at Department Of Account-
ing. IOSR Journal of Research & Method in Ed-
ucation Ver. II, 5(3), 2320–7388. 
https://doi.org/10.9790/7388-05320612 

Tegel, M., Jampel, N., & Pudjawan, K. (2014). 
Model Penelitian Pengembangan. Graha Sci-
ence. 

Thibaut, L., Ceuppens, S., De Loof, H., De Meester, 
J., Goovaerts, L., Struyf, A., Boeve-de Pauw, 
J., Dehaene, W., Deprez, J., De Cock, M., 
Hellinckx, L., Knipprath, H., Langie, G., Struy-
ven, K., Van de Velde, D., Van Petegem, P., & 
Depaepe, F. (2018). Integrated STEM Educa-
tion: A Systematic Review of Instructional 
Practices in Secondary Education. European 
Journal of STEM Education, 3(1). 
https://doi.org/10.20897/ejsteme/85525 

Utami, L., Pramudya, I., & Slamet, I. (2020). Stu-
dents’ Mathematical Communication Skills in 

Terms of Concrete and Abstract Sequential 
Thinking Styles. Al-Jabar: Jurnal Pendidikan 
Matematika, 11(2), 371–381. 

Vahlia, I., & Sudarman, S. W. (2015). Penerapan 
Model Pembelajaran Berbalik (Reciprocal 
Teaching) Ditinjau dari Aktivitas dan Hasil 
Belajar Siswa. AKSIOMA Journal of Mathe-
matics Education, 4(1), 59–66. 
https://doi.org/10.24127/ajpm.v4i1.94 

Vattøy, K. D. (2020). Teachers’ Beliefs about Feed-
back Practice as Related to Student Self-Reg-
ulation, Self-Efficacy, and Language Skills in 
Teaching English as a Foreign Language. 
Studies in Educational Evaluation, 64(Novem-
ber 2019), 100828. 
https://doi.org/10.1016/j.stueduc.2019.10082
8 

Wardhana, I., & Lutfianto, M. (2018). Analisis Ke-
mampuan Komunikasi Matematis Siswa 
Ditinjau dari Kemampuan Matematika Siswa. 
UNION: Jurnal Pendidikan Matematika2, 6(2), 
173–184. https://doi.org/10.31851/indik-
tika.v3i1.4380 

Widoyoko, E. (2018). Teknik Penyusunan Instrumen 
Penelitian. Pustaka Belajar. 

Widyastuti, E., & Susiana. (2019). Using The ADDIE 
Model to Develop Learning Material for Actu-
arial Mathematics. Journal of Physics: Confer-
ence Series, 1188(1). 
https://doi.org/10.1088/1742-
6596/1188/1/012052 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


