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ABSTRACT

The challenge to teach science education in at the junior high school level is to ensure that all branches
of science is integrated and coherent for students. This due to the science module taught in pre-service teacher
education are given separately. This study aims develop a module for integrated science course. The module was
designed to deliver a coherent integrated science by introducing and using Robin Fogarty’s connected model to
pre-service teacher in the integrated science course in Lambung Mangkurat University. This study was carried out
using 4D (Define, Design, Develop, Disseminate) development model. In the develop stage, validity test,
practicality test, and effectiveness test was carried out. For the validity and practicality test, the data is analyzed
descriptively, while the effectiveness test was analyzed using paired sample t-test. This study found that using
Robin Fogarty’s connected model to create an integrated science module could result in a valid, practical, and
effective module. The module also provide and a comprehensive example on how to use the connected model to
different scientific concepts. Further study to explore other ways to integrate scientific concept should be made to
provide students with more reference on how to integrate different concepts from different scientific branch.
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INTRODUCTION
The challenge to teach integrated

science in at the junior high school level is
to ensure that all branches of science is
integrated and made coherent for students.
To answer to this challenge, teachers need
to be knowledgeable not only on one
science branch such as, biology, physics, or
chemistry only, but also understand how all
concept are interrelated to one another.

The researcher found during their
service as lecturer at the Science Education
Study Program, Faculty of Teacher
Training and  Education, Lambung
Mangkurat University, most of students
who would become teacher candidates (also
known a pre-service teachers) still had
difficulties in teaching integrated science.
Authors found this issues during observing
pre-service teachers teaching performance
in Teaching Practice course (Program
Praktik Lapangan). They are able to
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skillfully teach one science branch, for
example when teaching about dynamic
electricity, yet unable to make a direct
connection about electricity concept with
neuron system, despite the Indonesia’s 2013
Curriculum demands that both concept
being taught simultaneously (Kemdikbud,
2018). Pre-service teachers can only explain
about the neuron from the biological
structure, and did not elaborate further why
both concept were taught simultaneously
despite the connection being obvious
(neuron system’s physiology can trigger
electric current within the body) (Cameron et
al., 2006). Teaching both concept as a
separate concept like that result in less
coherent arrangement of teaching materials,
and made the learning less holistic
compared to the better alternative.

It is no wonder that 15 years old
Indonesian students scored low among all
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of the OECD’s nation in PISA score for
science literacy. More than a half of
Indonesia’s students participating in PISA’s
test for scientific literacy requires help to
engage in science subject, also known as
low-achieving students (OECD, 2019b).
Scientific literacy is defined by three
competencies: explain phenomena
scientifically, evaluate and design scientific
enquiry, and interpret data and evidence
scientifically. The first competencies is the
one that require competencies, meanwhile
the second and third competencies require
more than knowledge: depend on an
“understanding  of  how  scientific
knowledge is established and the degree of
confidence with which it is held” (OECD,
2019a). However, one certain thing is that all
of this requires knowledge. Teachers’
ability to make connection between one
concept to another is When teachers are
unable to deliver scientific knowledge that
is coherently integrated, it could contribute
to students’ inability to explain phenomena
scientifically (Schlotterbeck et al., 2020; Scott
et al., 2011), which one competence of
scientific literacy.

After examining the curriculum, the
problem might be stemmed from the fact
that these pre-service teachers were taught
the branches of science separately. When
the knowledge being taught separately, it
become isolated from one another.
Although the students has passed
prerequisite courses of several science
knowledge branches, such as physics,
chemistry, and biology, there are still many
students are still not able to flexibly explain
integrated concept.

According to SOLO taxonomy, the
ability to make relation between concepts is
the fourth level out of five level of learning
performance (Biggs & Collis, 1982). It is
considered as higher end performance level.
Reflecting on Indonesia’s use of revised
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Bloom learning taxonomy, to ensure
learning happens, the teacher must
deliberately plan the learning to happen to
ensure that the students are taught as
planned and attain the desired competence
(Purwantini et al., 2017). When no planning
was made, no one can be sure that learning
would occur.

One of the chance to taught pre-
service teacher on how to connect different
concepts from different branches of science
is to deliberately teaching them on how to
make integrate scientific concepts through
Integrated Science course. Integrated
science course is an existing course in the
4th semester at the Science Education Study
Program, Faculty of Teacher Training and
Education at Lambung Mangkurat
University. The aim for this course is that
students are able to apply the integrated
science curriculum model in science
learning through effective and efficient
planning and teaching practices.

In the learning process, this course
uses Robin Fogarty's book entitled
“Integrated Curricula”(Fogarty, 2009) as a
reference book. This book is an English
language book that has not been officially
translated by a local publisher. Practically,
student access to the book is limited by the
ability of students to understand English
texts, and the explanation given by the
lecturer through power point slides.
Besides, the book itself mostly discuss
about the concept, without providing a
comprehensive and complete example on
how to implement each model to integrate
the curriculum (Fogarty, 2009).

The absence of teaching materials
that can be used as a guide for pre-service
teachers has the potential to result in low
achievement (Price-Baugh, 1997).
Meanwhile the availability of context rich
textbook result in better achievement
(Bennett & Lubben, 2006). Developing a
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module that could not only explain the
theory but also provide contextual example
that could become the benchmark for the
students to implement the way to teach
integrated science becomes urgent, not only
for their professional development but also
for the sake of their future students in junior

METHOD
A development research was

conducted to create the integrated science
module. Thiagarajan’s 4D development
model (1974) was used for the development
process. There were 4 steps to 4D model,
namely Define, Design, Develop, and
Disseminate. During the develop step, this
study check for module’s validity,
practicality, and effectiveness.

To check whether the module is
valid during the Develop stage, this study
conducted construct validity test involving
three experts as validators (Plomp, 2013). The
validators in this study are experts in
biology, physics, and learning media
experts. The validity test use validity sheet
which contains questionnaire with Likert
scale answer. There are 5 aspects being
evaluated by the validators within the
questionnaires: 1) Visual design, 2) Format,
3) Content, 4) Language, 5) Presentation, 6)
Conceptual integration. The validity test
were analyzed descriptively. An average
score were calculated for each aspects. The
average score then interpreted using the
following category.

Tabel 1. Validity Criteria

No Interval Category
1 3,25< x < 4,00 Very Good
2 2,50 <x<3,25 Good

3 1,75 <x<2,50 Enough
4 1,00 <x<1,75 Lacking

To check the reliability of the

validity test, this study use Borich’s inter-
EDUPROXIMA 6(3) (2024) 898-912

high school. Hence, this study aims to
develop a module for integrated science
course, which contains the theory on how to
integrate the different science concepts and
a comprehensive example of when the
theory is implemented to the curriculum.

rater reliability test (lbrahim, 2005). The
following formule of Borich inter-rater
reliability test was used:

Percentage of Agreement (R) = {1 - %}
x 100% (Ibrahim, 2005)

A = The frequency of aspects
observed by observers who give high
frequencies

B = The frequency of aspects
observed by the observer giving low
frequencies

Meanwhile to check the practicality
of the module, this study use 2
questionnaire: 1. Interface questionnaire
and 2. Content questionnaire. The
respondent for the practicality test is 7 pre-
service teachers (Plomp, 2013). For the
practicality test, the data is analyzed
descriptively. Lastly, to check module’s
effectiveness, a pretest and post-test
experiment was carried out. For the
effectiveness test, the data is acquiring via
test questions containing 10 questions about
the content of the module. Pre-service
teachers’ score were aggregated from the
total of right answer. The score is then
analyzed with paired t-test using IBM SPSS
Statistic 25 (Kadir, 2017). The subject for the
effectiveness test are 17 pre-service
teachers (Plomp, 2013) of integrated science
course students who are also a pre-service
teacher in their 2" year of study. By this
time they would already took 2 foundation
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of biology courses, 2 foundation of physics

RESULT AND DISCUSSION

Result

This study aims to develop a module
for integrated science course, which
contains at least the theory on how to
integrate the science concepts and a
comprehensive example when the theory is
implemented to integrate different concepts
from different branches of science. In the
Define step, the thinking process was
guided by the mentioned aim. Since the
subject for this research is pre-service
teacher who are yet to have experience in
teaching integrated science, then a module
for beginner teacher that is easy to learn
should be made.

Based on this consideration, authors
explore various ways to integrate learning.
Fogarty introduced 10 models to integrate
learning as shown in table 1

Tabel 1. Ten models to integrate
curricula (Fogarty, 2009: 2)
No Model Definitions

courses, 2 foundation of chemistry courses.

of an artist or writer) into
the fabric of discipline
Integrating what is taught
with  cognitive  tools,
strategies, and technical
tools that cross disciplines
8 Integrated Involving
interdisciplinary team

7 Threaded

discussions when
planning curriculum
9 Immersed Connections pas

experiences and prior
knowledge with new
information

10 Networked Building new bonds of
interest with other experts
through networking

1  Cellular Focusing on priorities of
each course

2  Connected Making explicit
connections with
classroom opportunity

3 Nested Targeting multi-

dimensional skills and
concepts into one lesson
4 Sequenced Rearranging sequence
when a topic is taught to
coincide with a parallel
topic in another discipline

5 Shared Integrating one subject
with another through the
learner’s conceptual eye

6  Webbed Weaving natural and

obvious themes of a
subject (such as the work
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Connected model is chosen as the
theory to be introduced in this module to the
student. Compared to the other nine models,
this model can be considered a simpler
model to integrate concepts from different
branches of science. Connected model’s
distinctive feature is that it can be used to
teach learning materials with many details.
Connected model also demand the teacher
to make explicit connection between
concepts. The key to this model is a
deliberate attempt to link various aspects of
the curriculum, and does not assume that
students will be able to automatically
understand the connection (Fogarty, 2009).
Looking at the characteristic of science
materials in Indonesia, it often require
students to master rich scientific concepts,
and is arranged in such a way that
connection can be made between concepts
from different branch of science
(Kemdikbud, 2018). Yet, the technical
document on creating the lesson plan does
not specify on how to integrate different
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concept classroom practice (Purwantini et al.,
2017). To this problem, the connected
model’s solution is to make explicit the
connection between the concepts. This
could be done by providing a bridging
statement between two related concepts that
was usually being taught separately based
on the science branches.

For the second main content, the
authors must decide on which science
concepts that could be used as contextual
example to the students on integrating
scientific concepts. After examining the
content of the K13 curriculum, the authors
decided to pick 4 concepts, namely: Optics,
Eyes (senses), Nervous System, and
Electricity. Optics and Eyes (senses) is an
adequate example as an introductory
concept to be integrated, because both
concept is  often  being  taught

simultaneously. However, when discussion
about eyes were used in explaining the
concept of optic, it is rare for any science
book to further explain what happens after
the eyes receive light from the outside
world. Does vision happened in the eyes or
in the brain? These long and through
explanation, which involve connecting
many scientific concepts, does not exist in
junior high school science book despite all
of the basic concepts existed separately
within the junior high school curricula.

Based on the above thinking
process, the authors went to the second step
of the 4D, namely the design stage. The
design of the module could be seen in the
Figure 4. The design of the integrated
science module.

Tabel 2. The design of the integrated science module

No Aspects Visualization
1 Cover
Front and Back | B¥Ta)s0i0 -
Pembelajaran IPA Terintegrasi kan pembelajara
COVET' Berbasis Model Connected
Robin Fogarty
Pembelajaran IPA Terintegrasi
Pengarang ! Berbasis Model Connected
Sauging Robin Fogarty
Ellyna Hafizah
2 Content
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No

Aspects

Visualization

Theories about
integrated curricula
and how to integrate
different concepts

BAB1
Pengantar Pembelajaran Terpadu:
Tipe Connected

Pembelsjaran  tenniegrast  merupakan  pagasan yang sudah  senng
dikumandangkan di dunta pendidikan. Banyak ahll yang membertkan

pendapatnya tentang bagatmana car,, mavpun langlab yang hars

dilakukan jika seorang prakiist pendidikan ngin mengintegrstkan mater
yang diajarkan. Salah satu gagasan yang paling dikenal lnas yaknl gagasan

yang, diberikan oleh Rabin Fogany dalam bukunys yang berjudul *How to

Integrate the Gurricuta” (Bagamana Menyatupadukan Kurikohum).

Robin Fogarty memulal pernhahasannya tentang, pembehijaran terpadu
atau terintegrast dengan menanyskan, apa schenamya yang dimaksud
dengan menyatupachukan kunkulum? Namun sebelm kita membahas hal
tersebut, mart kita tanyakan hal pertama: apa pentingnya bagl guru untuk
membertkan pembelajaran yang terpadu®

Pentingnya Memberikan Pembelajaran Terpadu

Untuk menjawaly pertanyaan di atas, kita perlu melthat gambaran besar
tentang Sabh sauu dan
banyaknya wjuan pendidikan yang ada pada harl i1 yakni untuk
menylaphan generasl muda menghadapl berbagal macam tantangan dan

masalah yang akan muncul di masa depan. Untuk bisa memperkirakan
tantangan sepert! apa yang dihadapi oleh stswa di masa depan, kita harus
melthat terlebth dabuly bagimana antangan yang telh kita hadapa
selama m. Tantangan yang dihadap oleh masyarkar dan jugs umat
mianusli saat nl terbuktt memilikl unsur yang sangat numit, atau kompleks.
Kerumitan i salah sawnya dikarenakan masalah wersebut mouncul sehaga
akumulast dart berbagal sebab yang tidak hanya bisa dibhat dart satn
distplin tlmu, namun melibatkan banyak sckall disiphin tlmu serta
kepentingan berbagal pihak.

Salth satu contoh masalih yang kita hadapt har i yakmi tentang

glabal global merupakan suaw fenomena yang
terjadi dikarenakan akumulast karbon dioksida di atmosfer yang, sangat
banyak sehingga mengakibatkan panzs matahar yang masuk ke bumi
menjadi lebth panas danpada whun-abun sehelumnya.  Akabatnya
perguliran musim yang bergantung pada perbedaan subu di bumi tidak lagt
terjadl secara berkala dan tertebak. Selun tu semakin hant permukaan air

laut terus natk dikarenakan mencaimya es di kutub bum.

Example of
integrating the
physics and biology
curriculum in the
vision process:

Optic and eyes

BAB 2
OPTIK DAN PROSES MELIHAT

OPTIK

Perhankan gambar beniku.

Gawwbar 2.1 Faia Warna - Warni

Apa yang kaltan libats

Jika jawabanmu adalsh berbagat macam bola matnan dengan wama merah,
Fujau, bnru, dan kuming maka frwabanmn benart

Tentu saja pertanyaan nl mudah kamu jawsh, schab kamu dapat melihat
dengan maumu.

Jika kamu melthat gambar i1 di ruangan yang; pelap, apakah kamu bisa
melthatnya? Tentu kamuo akan kesulitan bahkan tdak bisa mehhatnya.

Apa yang membedalan antara nungan yang terang dan gelap? Cahaya.
Cahaya terlibat banyik dalam proses melihat. Lihatlsh gambar di bavsh

It untuk memahami gpg yang terjadt saat kamu melthat.

0 usr

imguines e

Gambar 2.2 Proses Mehhat

Proses melihat dimwall dengan adanya cahayn, Schelum awal abad
kesembilan belas, cahays dunggap schaga suatu ahran parkel parkel

Example of
i 1 BAB 3 Untuk bis2 m r dh dalam tubab
integrating the SYARAF DAN KELISTRIKAN S—

physics and biology
curriculum in the
vision process:
nervous system and

electricity

SYARAF

Tahapan 5 dan 6 pada gambar nomor 224, merupakan tahapan yang
melibatkan kombinast antara system syaral dan konsep kellstrikan. Secara

terpisah, tahapan 5 merupakan vaha 2 impuls hstr engantarkan

0 ussr

Struktur Sel Hewan

Kettka mempelajant tentang, sel hewan, kamu smumnya akan sekall
melthat gambar sel hewan sepern Gambar 3.1 Sedangkan jiks melihat
gambar sel syaraf, maka akan melihat tampilan pada gambar 3.2. Sekilas
kedua gambar inl tampak berbeds, namun keduanys sama-sama
merupakan sel hewan, wabupun memiliki bentuk yang; berbeds. Hanya

s sel syaraf

1 hewan yang: telah
secara khsns uniuk menyusun system syaraf, schingga memibla bentuk
dan struktur yang lebth khas dartpada sel hewan linnya.

Gambar 3.1. Sel Hewan

Cambar 3.2. Sel Syaraf
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No

Aspects

Visualization

Explicit connection
between concepts is
written with orange-

colored font

BAB3
SYARAF DAN KELISTRIKAN

SYARAF
Tahapan 5 dan 6 pada gambar nomor 2.24. merupakan tahapan yang
melibatkan kombinasi antara system syaraf dan konsep kelistrikan. Secara

terpisah, tahapan 5 merupakan

0 ot

Struktur Sel Hewan

Ketika mempelajari tentang sel hewan, kamu umumnya kan sckali
melihat gambar sel hewan seperti Gambar 3.1. Sedangkan jika melihat
gambar sel syaraf, maka gkan melihat tampilan pada gambar 3.2. Sckilas

kedua gambar ini tampak berbeda, namun keduanya sama-sama

merupakan sel hewan, walaupun n bentuk yang berbeda. Hanya
saja sel syaraf atau newron merupakan sel hewan yang telah terdiferensiasi
secara khusus untuk menyusun system syaraf, sehingga memiliki bentuk

dan struktur yang lebih khas daripada sel hewan lainnya.

Evaluation

(A%
By
(©)
(Dy:
e (E)
5. Dua orang yang sedang berkemah ngin menyalakan gpt pada stang
hart. Salah scorang mendertta rabun jauh dan satunya lag) rabun

ro e

=

dekat. Kacamata stapa yang scharusnya digunakan untuk
memfokuskan sinar matahan pada selembar kertas untuk
menciptakan gp1?

. udak keduanya

b, yang rabun jauh

¢ yang rabun dekat

d. bisa dua-duanya

e kaca mata rabun jauh kemudian kacamata rabun dekat.
6. Jikastnar (1 bk sasadah i

keempat sinar garts berwama mersh secara berurutan yang
merupakan pasangan sinar pantul dan stnar bis ...
149

2. 2dan3;

b. 2dan 4

 2dms;

d. 3din2;

e 3dan4

7. Perhattkan bayangan di cermin pada Gambar di bawah 1nt
Berdasarkan penampakan bayangan tni, maka kestmpulan jents
cormin dan stfat bayangannya adabah. ...

Glossarium

GLOSARTUM

A

Alat apttk: alat-alat yung mengunakan lensa dan/atan cermin untik
memanfaatkan stfst-sifat cahaya yaitu dapat dipantullan dan dapat
diblaskan, cahays terscbut digunakan untuk melthat
Akomodust: capy matn memandang objek dimana otot sltar mata bekerja
makstmum untuk menckan lensa agar berbentuk seccmbung -

combungnya
bang, dart Walog yang whuh makhluk

Tadup.

B

Bayangan maya: b bends yang dihaslian d

perpanjangan sinar pantul yang seolah-alsh berasal dan arah terschut.
Bayangan nyata: bayangan benda yang dapat ditangkap olch layar pada
jaruk tertentu yang menghasilkan bayangan yang paling jelus.

D

Difst: pertstiwa mengalimya atau berpindahnya suatu zat dalam pelamut
dart bagian berkonsentrast tinggi ke bagtan yang berkonsentrast rendah.

E

Flettast: natknyn energ scbuah stster (sepertt atom, It siom

atau molelul) sehingga lebth ngg dart keadaan dasarmya (berada
dalam keadaan tereksttast).

¥
Fistologt: tmu fual adalsh salah satw dan cabang-cabang biologd yang:
mempelijan bertangsungnya sister kehidupan.

G

Gaya konservanf: salah satu gayg yang hanys melakukan usaha
berdasarkan kepada perubahan postst yang dialami aleh objek.

H

Hantaran sahatortk: salah satu pala rambatan 1mpuls saraf dimana terfads
lompatan dart satu nodus ranvier ke nodus ranvier bertlutnya dan terjadt
dalam satu arah.

1

Tmpuls saraf: pesan yang ditertma oleh reseptor atan tubuh dart
Inghungan luar, kemudian dibawa oleh neuron atau serangkatan pulsa
elekirik yang menjalart serabut saraf.

Indeks bias: perbandingan sntara kecepatan cahaya dabam ruang hampa
dara dengan cepat ambat cahaya pada suatu medium.

K
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No Aspects

Visualization
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After the module design was
finished, author move on to the Develop
stage. There are three aspect in develop
stage that needs to be measured, namely the
validity, practicality and effectiveness.

Table 3. Summary of Validity Test

Aspects Average Descriptor
score
Vlsgal 3,93  Very Good
design
Format 3,90  Very Good
Content 3,80  Very Good
Language 3,93  Very Good
Presentation 3,92  Very Good
C
. oncep'FuaI Very Good
integration
Overall 3,91 very
’ Good

The result of the validity test could
be seen in table 3. Summary of Validity
Test. The results of the validation test show
that the module is valid, both from the
module design criteria, format, material,
language, presentation and integration of
science with an overall validity score of
3.91 out of a total score of 4 which means
this module is very good. The average
reliability of the validators, calculated using

EDUPROXIMA 6(3) (2024) 898-912

Borich’s inter-rater reliability formula for
all criteria is 97%, which means the validity
test result is reliable.

The validators also made some
small corrections, such as in typos, phrases
used, and offered suggestions such as

"...need to be equipped with
learning objectives, evaluations for
topics presented in physics and biology
material, or evaluations can also be
based on the results of the integration
of these two things in science material,”

“...provide a more
comprehensive  bridging on the
transition between optics concepts to
eye’s biology concepts,”

“... it will be more tidy if the
paragraph use ‘justified’ format...
Small mistakes only on format
consistency...”

“... I am glad because there is
connection between optics, nervous
system. If possible add more connection
between optics to other discipline.”

“Don’t use too small pictures, so it
could be easier to look at...”

905




After the module was valid, the
authors check for module’s practicality,
based on interface and content (Plomp,
2013). Interface test results show that
most respondents find modules to be
good as well as attractive. This can be
seen from the score which shows that 8
out of 10 aspects of the assessment get a
score of 100%. The result of interface test
could be seen in table 4. Summary of
interface test.

The content test found that for
question types that are positive to the

characteristics of the module, the response
gives a score of starting from neutral to
strongly agreeable. As for the types of
questions that are negative to the
characteristics of the module, the
responses provide scores ranging from
neutral to strongly disagree. This response
questionnaire shows that this module can
be accepted by respondents as a module
used for integrated science learning. teh
result of content test could be seen in table
5. Summary of content test.

Table 4. Summary of Readability Test

Aspect to evaluate

Interesting/Good

Uninteresting /not
good/must be

changed with....

!s the content of this module 100% 0%
interesting?
Is the physical appearance of this . .
module attractive? 100% 0%
Types of fonts used by Adobe
Caslon 100% 0%
Font size 11 100% 0%
Linguistics
a. Readability of the language or
language used according to the 100% 0%
age of the student
b. Terms used are precise and . .
understandable 100% 0%
¢. Using consistent terms and . .
symbols 80% 20%
d. Using communicative language

100% 0%
e. Using effective sentences

100% 0%

EDUPROXIMA 6(3) (2024) 898-912
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Table 5. Summary of Content Test

Question Evaluated aspect SD D N A SA
types
+ Integrated Modules caught my interest 0% 0% 0% 100% 0%
. . . . . . 0% 0% 0% 100% 0%
+ I can link learning materials with science literacy
The way the information is organized in the
integrated module helps me in focusing my attention 0% 0% 0% 80% 20%
+ on learning
Integrated module explains a concept using 0% 0% 0% 60%  40%
illustrations in everyday life
Module size adequate to my needs 0% 0% 0% 100% 0%
The subj_ec_t matter related to science literacy in this 0% 0% 0% 100% 0%
+ module is interesting
Th_e content of the_material des_criptiqn ir_1 the module 0% 0% 0% 80% 20%
+ is in accordance with the learning objectives
The size _of t_he_writing in the module is so small that 0% 40% 60% 0% 0%
- it makes it difficult to read
The writing style of the subject matter description in
the integrated module is still boring and difficult to 0% 40% 60% 0% 0%
- understand
This module presents information that does not suit 40% 20% 40% 0% 0%
- my needs
The integrated module made me uninterested in
following light and optics lessons and the nervous
- system on the process of seeing 60% 20% 20% 0% 0%
The integrated module encouraged me to search
further for information about light and optics and the
+ nervous system on the process of seeing 0% 0% 0% 60% 40%
The integrated module encourages me to be
enthusiastic in doing practice questions and formative
+ tests independently 0% 0% 20%  80% 0%
The presentation of the material in the integrated
module helped me in understanding the concept of
+ learning 0% 0% 0% 100% 0%
The integrated IPA module makes it easier for me to
+ understand the material 0% 0% 0% 100% 0%
The questions given in the integrated module are too
- difficult 0% 20% 60% 20% 0%
I was able to learn using this integrated module
independently because the language used is so simple
+ that it is easy to understand 0% 0% 0% 100% 0%
Learning can be completed on time after using this
+ module 0% 0% 0% 100% 0%
I have difficulty studying this module because the
preparation of the content of the learning material is
- not in order 0% 60% 40% 0% 0%
Understanding of the material learned becomes
slower when using this module 0% 40% 60% 0% 0%

SD Strongly Disagree, D=Disagree, N=Neutral, A=Agree, SA=Strongly Agree

Effectiveness of the module was
checked based on pretest and post-test
score. Paired T-test was carried out to
analyze the test scores. The paired t-test
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shows that there is a significant increase to
student’s score after they use the module to
study (sig.<0,05). The result of the paired T-
test could be seen in Table 6.
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Table 6. Result of paired T-test

Paired Differences

95% Confidence Interval

Std. Std. Error of the Difference Sig. (2-
Mean  Deviation Mean Lower Upper t df tailed)
Pair 1 PRETEST - -1.625 1.360 .340 -2.350 -.900 -4.779 15 .000

POSTTEST

After the module is known to be
valid, practical, and effective, the module is
ready to proceed to the Disseminate steps.
For the dissemination, the module is made
available online at University’s Learning
Management System.

Discussion

Preparing pre-service teacher to
teach requires a deliberate effort and careful
planning. Unable to do so could result in
unprepared new teachers who are unable to
effectively facilitate the acquisition of
knowledge for students, hence damaging
the effort to develop students’ scientific
literacy (Global Education Monitoring
Report Team, 2014; Keller et al., 2017).
Equipping the pre-service teachers with
adequate learning materials becomes one of
an important ways to ensure that they have
reference to be made example to. Previous
study has found that the lack of adequate
learning materials could correlates with low
learner’s achievement (Ahmed et al., 2024;
Price-Baugh, 1997) while providing students
with context rich learning materials
improve learners’ achievement (Bennett &
Lubben, 2006).

In science book which was arranged
based on concepts, the text would contain
description of the concepts. This types of
expository text is common to be found in
science book (Begoray & Stinner, 2005). For
example, in a chapter which explain about
Force, the text would contain a sole
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explanation about force, and aspect that is
involved in it (e.g. mass, acceleration), and
rarely deviated to other concepts of branch
of science, except to make an example to it
(e.g. movement of animals). This is how
science book are often arranged, a concept
followed by another concepts that are rarely
related to one another. In other words, it is
isolated from one chapter to another
chapter. It was arranged according to needs
of the curriculum, as mandated by
educational board that the book adhered to.
When the exposition of the various
concepts within a science book is created
based on certain concept, “a bridge” would
be necessary to be made to connect between
different concepts. This bridge could be
made by employing the connected model
principle to arrange the text. The main
characteristic of connected model is to
make explicit the connection between the
concepts that is initially not obvious. For
example, when optics and senses are being
taught separately, the connection between
light, optics and eyes were not made
explicit, and did not create a single
comprehensive exposition. However, when
the text is more developed around the
context of the process of vision, it could
involve concepts from optics, light, as the
source of stimulation to eyes as the receptor
of stimulus (Giancoli, 2005; Kalat, 2015). All
the concept could be discussed as
coherently intertwined information which
provide big picture for students to learn.
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There are two challenges in
developing this module. First, to introduce
the ways science concept could be
connected to one another. This module
earlier chapters explain on the general idea
on why integrated learning is necessary, and
the various ways it can be done. This part
largely adapt the Fogarty’s book which has
been used for this course from the previous
years. The book then focused only to the
connected model. The model was chosen
since it could be considered as one of the
simpler ways to integrate concepts because
it does not departed to far from the current
practice in science book and science
education. Teachers only have to
understand the different concepts and the
make bridging to connect between the
concepts. This is aligned with the spirit of
connected model, which was ‘“to make
explicit the connection between the
concepts.” (Fogarty, 2009).

The second challenge is to provide
example of the theory that is used to answer
the first challenge. In the latter part of the
book, the authors demonstrate how the
connected module could be implemented in
Indonesia’s K13 Curriculum. The authors
make sure that the content of the book could
be conveyed coherently, so that it makes
one long contextual story of a scientific
phenomenon. In this book, the phenomenon
is about human vision, which involved 4
originally separated concepts: Optics, Eyes
(senses), Nervous System, and Electricity.
The scientific exposition was arranged
based on literature study of various science
book, such as Physic of Human Body
(Giancoli, 2005) which was mostly used by
health practitioner training and Biological
Psychology (Kalat, 2015) which was mostly
used in psychologist training. The
exposition were centered to how intriguing
the vision works. The module provide a
comprehensive exposition while also make
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notes on the “bridges” that connects the
concepts with different font color to
demonstrate pre-service teachers on how
the connection using connected model is
made within the context of vision.

Previous studies that report about
the development of integrated science
module such as in Sunarno et al. (2016) has
not reported on which concepts that is
integrated within the module while also
using the connected approach. While other
studies, such as by Linda et al. (2021)
reported that they used the connected model
to one topic, namely the energy topic. This
study is different compared to the studies
because this study reported that it is possible
to create an integrated module by
integrating four concepts of science using
the connected model.

Inclusion of a comprehensive
example is important to ensure that the pre-
service teachers’ has an example to refer to
when they are teaching integrated science.
It is also to ensure that the pre-service
teacher did not mislead their future
students, and provide them with enough
knowledge with interrelated concepts that
could help the teachers to explain scientific
phenomenon to their future students, hence
facilitating the development of students’
scientific literacy (Dewi et al., 2021). Similar
attempts to create a coherent and contextual
book to facilitate students’ deep and holistic
understanding about science and facilitate
the development of students’ scientific
literacy has been previously done. A nation-
wide study involving hundreds of experts in
science and education was conducted to
create contextual and coherent biology,
physics, and chemistry modules for A-level
students was carried out in the United
Kingdom (Bennett & Lubben, 2006; Hall et al.,
2003; Swinbank, 1997). Those books has
been used as a reference on creating
integrated science. Studies have shown that
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using those books affect students
understanding and interest in learning
science (Bennett & Lubben, 2006). Reflecting
to these projects, authors expect to develop
more content for the module to explore

CONCLUSION
This study was conducted to answer

the problem of the lack of teaching modules
for integrated science course that could
prepare pre-service teachers to teach
integrated science in science classrooms.
Creating a coherent module that could
provide knowledge on how to integrate
scientific concepts and demonstrate how it
is implemented in a form of contextual
scientific phenomenon has become a
challenge. However, this study has
successfully develop a module which
contains the theory on how to integrate the
science concepts and a comprehensive
example when the theory is implemented to
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