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 Abstract. This study aims to obtain a valid scientific-based physics learning 
module to improve critical thinking skills in Dynamic Fluid material for high 
school/MA students. This study uses a research development design and 
approach or is included in development research. In this study, a scientific-
based physics learning module was developed. The development of this 
module refers to the development of the (4-D model) proposed by 
Thiagarajan. This model consists of 4 development stages, namely (Define, 
Design, Develop, and Disseminate). However, this study is only limited to the 
development stage, namely the validation stage. The validation test is a 
theoretical validation. Namely, assurance carried out by experts in their 
fields. The confirmation includes material, media, language, teacher and peer 
validation. The research results found that the physics-based learning 
module was scientifically based on improving critical thinking skills in 
Dynamic Fluid material for high school / MA students, which were developed 
to meet the validity criteria.  

In conclusion, the physics-based learning module to improve critical thinking 
skills in Dynamic Fluid material for high school / MA students is very well 
developed. 
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INTRODUCTION 

The development of technology and information 
in the 21st century develops rapidly, which 
changes human life patterns and impacts educa-
tion. In education development, students must 
have critical thinking skills, communication, lead-
ership, collaboration, adaptability, productivity 
and accountability, innovation, the ability and 
spirit of entrepreneurship, and access and analyze 
information [2]. Curriculum 2013 is a curriculum 
that can improve and balance soft skills and hard 
skills attitudes, skills and knowledge [7]. There-
fore, education needs to be implemented opti-
mally to produce quality graduates to face future 
challenges. 

The learning approach used in the 2013 curricu-
lum is scientific. Author [10] learning with a scien-
tific method has the following characteristics: stu-
dent-centred involves scientific process skills in 
constructing concepts, laws or principles, involves 
cognitive processes that can stimulate intellectual 
development, especially high-level skills, and can 
develop student character. 

Critical thinking is the essential part and is very 
hotly discussed by scientists from both the educa-
tion and general fields. Authors [6, 12] state that 
critical thinking is an activity such as interpreta-
tion, analysis, concluding, evaluation, explaining 
and self-regulation. The scientific learning pro-
cess is expected to improve the necessary think-
ing skills to create productive, creative, and inno-
vative students. This is consistent with [1] said 
that the scientific approach significantly affects 
learning outcomes by controlling critical thinking 
skills. The study conducted by the author [16]. 
Concluded that scientific learning in the learning 
process makes the learners work together more 
collaboratively, more active participation, and ed-
ucating more students are student-centred. 

Learning is a process of interaction between 
teachers and students and with students to ac-
quire new knowledge supported by various me-
dia, learning resources and methods that suit their 
needs [7]. So learning is a reciprocal relationship 
between teachers and students and relationships 
among students using multiple learning resources 
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and models to acquire knowledge. Learning activ-
ities should involve all the psychophysical aspects 
of students both physically and spiritually so that 
behaviour changes can occur quickly and cor-
rectly, both related to learning, attitudes and 
skills [9]. 

Learning resources and media that is not optimal 
makes student learning outcomes less, so we need 
a medium to foster interest and a new learning at-
mosphere to increase students' interest and criti-
cal thinking skills, namely by developing teaching 
materials. The teacher needs teaching materials 
as information, tools, or texts useful for planning 
and studying learning [8]. One of the teaching ma-
terials that can be developed is a module. 

The learning module is the smallest unit of teach-
ing and learning programs studied by students in-
dividually or taught by themselves self-instruc-
tional [21]). According to [21] Modules are 
printed teaching materials designed to be re-
viewed independently by learning participants. 
Modules are also called media for independent 
learning because they are equipped with self-
study instructions that students can under-
stand [11]. Research [17] that approach with 
modules provides flexibility for distance learning 
for learners. Learning modules will be more effec-
tive because they can understand the individual, 
small group, and large group. The module has the 
advantage that the students can learn and for 
learners to evaluate their learning results. 

The currently developed modules must be closer 
to the learning approach used in the 2013 curric-
ulum, namely the scientific method. A scientific-
based physics learning module was designed on 
dynamic fluid material for class XI high school stu-
dents based on this background. 

 

METHODS 

The research was conducted at MA Cendekia NW 
Aiklomak, East Lombok. The research and devel-
opment model used is the 4D model developed by 
[20]. The 4D stage consists of the define, design, 
develop, and disseminate stages. This paper re-
views the Develop stage, namely revising the ini-
tial draft of teaching materials (modules) that 
have been compiled at the design stage. Revisions 
are based on a validation process carried out by 
material experts, media experts, linguists, teach-
ers and peer reviews. Each validator is an expert 
in their field with a minimum educational qualifi-
cation of S2. Research instruments at the Develop 

stage are module validation sheets by material ex-
perts, module validation sheets by media experts, 
module validation sheets by linguists, module val-
idation sheets by teachers and module validation 
sheets by peer reviews or peers. Qualitative de-
scriptive data analysis is used to process qualita-
tive data in the form of suggestions, criticisms, and 
comments from the validators. The study was car-
ried out by classifying and describing the qualita-
tive information obtained from the expert valida-
tion sheet. The data will be converted in percent-
age form using the following formula (Table 1).  

 

Table 1 – The modified Likert Scale Validity Criteria 
Persentase Criteria 

0-20 Bad 
21-40 Not bad 
41-60 Pretty good 
61-80 Good 

81-100 Very good 

Source: [13] 

 

The final assessment of module validation results 
was adapted to [18] with Natural cut off. The as-
sessment results are the validation results by ma-
terial experts, media experts, linguists, teachers, 
and peer reviews. If the average score of the as-
sessment results is greater than the lower limit 
score, it can be concluded that it is feasible to use. 

 

RESULTS AND DISCUSSION 

This research was conducted to produce a scien-
tific-based SMA / MA class XI physics module on 
dynamic fluid material. This printed module is ar-
ranged following the core competencies and nec-
essary competencies according to the 2013 cur-
riculum. The module is equipped with scientific-
based module learning activities that can direct 
students to scientific steps with five learning steps 
(5M), including observing, asking, trying, reason, 
and communicating. To attract students' interest 
and motivation, the module is equipped with pic-
tures, illustrations and writing language that is 
also easy to understand. The development of sci-
entific-based learning modules is based on 4-D 
modules: Define, Design, Develop, and Disseminate. 

There are two essential criteria in developing a 
module: validation of the module's contents and 
benefits after being tested [14]. Authors [15] 
stated that doing a module required a content 
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validation process and limited trials with the sub-
ject real. This study focuses on module validation 
testing before it is tested on real subjects. Valida-
tion is carried out on the developed module draft I 
to determine the feasibility of using the module. 
According to [4], verification is done by asking for 
help from experts who master the studied compe-
tencies. Product trial data includes data on the 
material expert module's validation results, me-
dia expert, linguist, physics teacher, and peer re-
view. The results of the expert validation can be 
seen in Table 2.  

 

Table 2 – Module Validation Results 
No Validator Ideal Percentage Category 
1 Material Expert 93 Very good 
2 Media Expert 98 Very good 
3 Language Expert 88 Very good 
4 Teacher 90 Very good 
5 Teacher 91 Very good 
6 Teacher 90 Very good 
7 Peer Review 86 Very good 
8 Peer Review 93 Very good 

 

Based on the validation results in Table 2, an anal-
ysis of the cut-off calculation is then carried out to 
determine the module's feasibility.  

The math shows that the assessment's average 
value is more than the cut off value (92> 91).  

It can be concluded that the module is suitable for 
use as teaching material in learning physics. Some 
suggestions from the validator are presented in 
Table 3. 

 

Tabel 3 – Suggestion and Revised result from the 
validator 
No Suggestion Revision I 

Linguist Validator (Content Eligibility) 
1 Some pictures not 

available with the 
source image 

A picture that has not 
given a source has 
been shown an image 
source 

2 Several phenomena are 
replace 

The phenomena have 
been replaced 
according to the 
suggestion 

3 Some grammar is not 
correct 

Grammar has been 
corrected according to 
the suggestion 
 
 
 

No Suggestion Revision I 
Linguist Validator (Language Eligibility) 

1 Still found some word is 
not suitable with EYD 
(Improved Spelling) 

Words that are not 
suitable with EYD have 
been corrected 

2 There are still incorrect 
punctuation mark 

The wrong 
punctuation has been 
corrected according to 
the suggestion 

3 Use of Capital and Non-
Capital alphabet not 
perfect 

Correction of Capital 
and non-Capital 
alphabet have been 
corrected 

Media Expert Validator (Graphic and 
Presentation Eligibility) 

1 Table no lines The table is added 
lines 

2 Glosarium was moved 
to the front after the 
preliminary 

The location of 
Glosarium have been 
moved to the front 

Peer Review 
1 Consistency of writing 

is concerned (we, you, 
us) 

Consistency writing 
(you) 

2 Use of Affixes there are 
still not suitable 

Use of Affixes has been 
fixed 

Reviewer 
1 In Practicum (Learning 

Activities I, II and III) 
expected that the tools 
and materials and 
procedures are 
adjusted according to 
experiments result 

In Practicum (Learning 
Activities I, II, III) the 
tools and materials 
and procedures have 
been adjusted 
according to 
experiments result 

 

Based on table 3, a revised draft I module was pro-
duced according to suggestions from validators, 
teachers and peers. The resulting scientific-based 
physics module is suitable for use in learning in 
class XI SMA / MA. Through this module, students 
can study independently because students can 
study anywhere and anytime. The material in the 
module is by the 2013 curriculum and is based on 
scientific learning.  

 

CONCLUSION  

Physics-based scientific learning module to im-
prove critical thinking skills on the theme of dy-
namic fluids is a learning module developed based 
on scientific-based learning syntax. The module is 
said to be feasible because it has gone through 
several feasibility tests. Based on the feasibility 
test, the module is categorized as possible, which 
is supported by calculation results that show an 
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average value of 92 more significant than the cut 
off assessment of 91. 

Based on the research results, several suggestions 
are proposed, namely: 1) The scientific-based 
physics learning module that has been developed 
can be used as a reference for developing modules 
on other materials by considering the needs and 
characteristics of students; 2) students who are 
sampled should be given a clear understanding of 
scientific-based learning; 3) schools should pro-
vide learning support facilities such as laborato-
ries that can support teachers in implementing 

physics-based physics learning modules, and 4) 
the deficiencies and imperfections of the mod-
ules/products that have been produced should be 
used as insights to develop even better products. 
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