
Copyright © 2018 EDUSAINS | p-ISSN 1979-7281 | e-ISSN 2443-1281 

This is an open access article under CC-BY-SA license 

Tersedia online di EDUSAINS 

Website: http://journal.uinjkt.ac.id/index.php/edusains 

   EDUSAINS, 10(1), 2018, 97-112 

Research Artikel 

THE EFFECTIVENESS OF INQUIRY LESSON-BASED IMMUNITY SYSTEM 

MODULE TO EMPOWER THE STUDENTS’ CRITICAL THINKING SKILL  

EFEKTIFITAS MODUL SISTEM IMUNITAS BERBASIS PEMBELAJARAN INQUIRY DALAM 

MEMEBERDAYAKAN KETRAMPILAN PEMIKIRAN KRITIS SISWA 

Evi Elisanti, Sajidan, Baskoro Adi Prayitno
 

    Science Education Of Postgraduate Program Of Sebelas Maret University, Indonesia 

evielisanti@student.uns.ac.id 

Abstract 

This research aimed to find out the effectiveness of inquiry lesson (IL)-based immunity system module 

product to empower the students’ critical thinking skill. This study was quasi-experimental research with 

pretest-posttest control group design nonequivalent. The participant or subject of research consisted of 67 

Senior High School students in Kediri in Academic Year of 2016/2017 distributed in two classes: 33 

students in the 11th Natural Science 2 Grade as experiment class and 34 students in the 11th Natural 

Science 3 Grade as existing class. The instrument used to collect data on critical thinking skill was essay 

test. Experiment class was treated using inquiry lesson-based module, and existing class using module 

commonly used at school. Data analysis employed t-test at significance level with p-value = 0.000 

(p<0.05). The gap between pre- and posttest scores was 20.99% for experiment class and 10.76% for 

existing class. From the result of research, it could be concluded that learning using inquiry lesson (IL)-

based immunity system in learning process is very significant to empower the students’ critical thinking 

skill. 
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Abstrak 

Penelitian ini bertujuan untuk mengetahui keefektifan produk modul sistem imunitas berbasis inquiry 

lesson (IL) untuk memberdayakan keterampilan berpikir kritis siswa. Penelitian ini merupakan penelitian 

kuasi-eksperimental dengan pretest-posttest control group design nonequivalent. Partisipan subjek 

penelitian dilakukan di salah satu Sekolah Menengah Atas di Kediri tahun Akademik 2016/2017 

berjumlah 67 siswa didistribusikan di dua kelas yaitu 33 siswa kelas XI IPA 2 sebagai kelas eksperimen 

dan 34 siswa kelas XI IPA 3 sebagai kelas eksiting. Instrumen test keterampilan berpikir kritis 

menggunakan test essay. Perlakuan penelitian pada kelas eksperimen menggunakan modul berbasis 

inquiry lesson dan kelas eksiting menggunakan modul umum yang digunakan di sekolah. Analisis data 

menggunakan uji-t pada taraf signifiansi nilai p = 0,000 (p<0,05). Gap skor pra dan pasca tes adalah 

20,99% kelas eksperimen sedangkan kelas eksiting 10,76%. Hasil penelitian disimpulkan bahwa 

pembelajaran menggunakan modul sistem imunitas berbasis inquiry lesson (IL) dalam proses 

pembelajaran sangat signifikan untuk memberdayakan keterampilan berpikir kritis siswa. 

Kata Kunci: modul, sistem imunitas, inquiry lesson, keterampilan berpikir kritis 

Permalink/DOI:http://dx.doi.org/10.15408/es.v10i1.7259 

INTRODUCTION 

Twenty-first-century witnesses significantly 

rapid development in science and technology 

sectors. The 21st-century skill is required to master 

critical thinking skill very desirable in labor force 

in the education sector. Education will enable the 

students to acquire competency in skill considered 

as an important part of the curriculum (Kalelioğlu 

& Gülbahar, 2014; Taghva et.al, 2014). High-

quality education is student-centered and enables 

the students to achieve the level higher than the one 

expected to make them thinking critically, doing 

critical thinking, improving imagination, being 
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creative, solving the problem, and making positive 

critique () . The teacher should teach and practice 

the students’ explicit critical thinking to empower 

the critical thinking skill as the important focus of 

successful education (Dawit T Tiruneh et.al, 2014; 

Carmichael & Farrell, 2012). 

Critical thinking skill is to think logically, 

rationally and reflectively, and a mental process of 

analyzing or evaluating information systematically 

to decide appropriately what action to do and is 

credible in the process of approaching and solving 

problem based on persuasive, logical, and rational 

argument, involving verification, evaluating, and 

choosing an appropriate answer is given and 

reasoning declination as another alternative solution 

(Hasslöf  et.al, 2016;  Ennis, 2011; Facione, 2011).  

Critical thinking skill enables the students to have 

precision, perception, and the concept of various 

ways of dealing with and solving the existing 

problem (Larsson, 2017; Thompson, 2011). Critical 

thinking skill equips the students to deal with the 

future challenge in making decision, reasoning, 

constructing opinion, analyzing, evaluating, 

assessing information, maintaining conclusion, 

explaining reason, dealing with and solving many 

problems in daily life in globalization era (Huang 

et.al, 2017; Thomas, 2017; Kuldas  et.al, 2013). 

The development of critical thinking skill is 

very important to do to explore an individual’s self-

potency (Aun & Kaewurai, 2017; Ahrari et.al,  

2016). Critical thinking skill makes an individual 

having habits of mind, so he/she develops into a 

tough one as problem solver with argumentative 

conception and high complexity with good 

evaluation and analytical precision, identified and 

then objective in the problem existing, and having 

elaboration and metacognitive abilities (Dwyer  

et.al,  2015; ; Chukwuyenum, 2013). Critical 

thinking skill can be practiced in formal schools 

through interaction between teachers and students 

visualized in learning process activity (Haseli, 

2013; Thompson, 2011). Students are expected to 

find their ideas and to bring out new transformation 

(Kang & Keinonen, 2017;  ; Lunenburg, 2011).  

Considering the result of field observation, it can be 

seen that the learning process activity is teacher-

centered and has not involved activity participation 

yet, thereby less experience and understanding in 

constructing their knowledge and practicing and 

developing critical thinking skill inadequately. 

The result of observation on Senior High 

Schools in Kediri shows that the poor mastery of 

science is closely related to learning quality. The 

analysis on 8 National Education Standard 

(Standard Nasional Pendidikan, thereafter called 

SNP) shows that the GAP is 1.42% in content 

standard, 2.38% in process standard, 0.00% in 

graduation standard, 0.48% in educator and 

education staff standard, 1.43% in infrastructure 

standard, 0.00% in management standard, 0.00% in 

funding standard, and 1.43% in assessment 

standard. The data shows that process standard has 

a high gap. In reality, the highest gap indicates the 

less maximum implementation of learning process 

activity. 

The result of analysis on National Exam shows 

that percentage mastery of Biology material in one 

of the Senior High Schools in Kediri has low 

absorbability in three successive  years in immunity 

system material, with the mean score obtained of 

79.81%, 25.35%, and 55.14% in 2012/2013 (BSNP, 

2013), 2013/201`4 (BSNP, 2014) and 2014/2015 

(BSNP, 2015), respectively. This percentage 

belongs to a low category. 

Viewed from percentage analysis on teaching 

material in practicing critical thinking skill, the 

aspects of assessment in text 2 of Biology book 

(Book I), text 2 of Biology Book (Book II), and text 

2 of Biology Book (Book III) obtained the 

following percentage: 1) 52.08%, 45.83%, 45.83% 

in interpretation 2) 46.87%, 40.62%, 37.56% in 

analysis, 3) 40.62%, 50.00%, 46.87%, in 

evaluation, 4)  44.44%, 44.44%, 36.10% in 

conclusion, 5) 40.00%, 46.25%, 41.25% in 

explanation, and 6) 9.37%, 12.25%, 15.62% in self-

regulation aspects. Considering the percentage 

obtained in teaching material analysis, it can be 

concluded that the six indicators of critical thinking 

skill have not been met optimally, thereby leading 

to the inadequate activity of exploring the students’ 

potential critical thinking skill. Therefore, the gap 

between the real condition and the fact, based on 

the elaboration above, needs more reform and 

development. Solution to this problem is to develop 

module corresponding to the learning model using 
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the scientific approach of 2013 curriculum to 

empower the students’ critical thinking skill. 

The attempt of improving learning outcome 

can be taken by applying learning model 

appropriate to the 2013 curriculum using such 

innovative learning models as inquiry learning 

model. Inquiry level includes Discovery learning, 

Interactive demonstration,  Inquiry lesson, inquiry 

laboratory (Guided inquiry laboratory, Bounded 

Inquiry Laboratory, Free Inquiry Laboratory), Real 

world application; Hypothetical inquiry (Wenning, 

2011).   Inquiry learning model has some 

advantages encouraging the improvement of 

students’ KPS (Nline et.al, 2010). The result of the 

test on inquiry-level skill shows that the percentage 

achievement is shown at every level as follows: 

79.26% in Discovery Learning, 2) 74.13% in 

Interactive Demonstration, 3) 52.42% in Inquiry 

Lesson, 4) 44.36% in Guided Inquiry Laboratory, 

5) 36.47% in Bounded Inquiry Laboratory. 

Considering the result of the test on students’ 

inquiring skill, it can be found that the results at 

level 1 and level 2 belong to good criterion, while 

those at levels 3-5 to the poor criterion. The data 

obtained in inquiry lesson level becomes an 

appropriate learning model used in the class, as the 

students have been ready to use the level, in which 

the inquiry lesson-level skill of 52.42% still 

belongs to poor category, so that the students are 

ready to use inquiry  lesson as the learning model 

applied in the class. Inquiry lesson model as 

learning application is expected to be the teachers’ 

method of empowering the students’ critical 

thinking skill. In addition to learning model and 

teaching material in the form of module, the 

important supporting component also supports the 

learning process so that learning activity can run 

optimally. 

The module is a series of planned learning 

activity that is independent as a flexible learning 

system strategy, interactive implementation, and 

can potentially empower the critical thinking skill 

equipped with activities, and training integrating 

learning activity into the module. The module 

developed by the author in immunity system is 

designed to be oriented to inquiry lesson learning 

model integrated into critical thinking skill aspect 

(Soulios & Psillos, 2016; Jocz et.al, 2014; Howell 

& Saye, 2017; Nline et.al, 2010). 

Inquiry lesson-based module developed by 

author in immunity system material is expected to 

create a space for the students to think critically and 

to find solution actively, to help the students 

learning meaningfully as the content of material 

developed becomes the training of critical thinking 

skill, so that the students’ perspective on immunity 

system material changes from recitation to 

conception (understanding), can find concept and 

construct their own knowledge in solving problem 

and explore the students’ learning mastery level so 

that the module can be a potential means of 

empowering the critical thinking skill maximally 

(S. C. Fang & Hsu, 2017; Strippel & Sommer, 

2015; Lederman et.al, 2013;Wenning et.al, 2011). 

METHOD 

This research was conducted using the 

descriptive quantitative method. The sampling 

technique used in this research was purposive 

random sampling one. The sample participants of 

research were the 11th graders in one of the Senior 

High Schools in Kediri in Academic year of 

2016/2017, consisting of 67 students, distributed in 

two classes: 33 students in the 11th Natural Science 

2 grade in experiment class and 34 students in the 

11th Natural Science 3 grade as existing class. The 

students were 16-18 years old. This research 

employed quasi-experimental method with pretest-

posttest nonequivalent control Group Design. 

Experiment class employed inquiry lesson-based 

module and existing class employed the module 

existing in the class. Both classes took pretest first 

before received treatment and then took posttest. 

The module was developed using Research and 

Development method referring to Borg and Gall’s 

(1993) model, adapted into nine stages. 

Procedure  

The development of early draft inquiry lesson 

(IL)-based module in immunity system material is 

assessed by expert validator stating validity based 

on module material and development and learning 

set corresponding to the targeted qualification. It is 

indicated by the result of validation by material 

expert obtaining a mean score of 91.44% belonging 
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to very good category, by module developing 

expert obtaining a score of 93.42% belonging to 

very good category, and by learning set expert from 

beginning to end stages obtaining a score of 100% 

belonging to very good category. Limited trial on 

the first revision of the product, as validated by 

education practitioners, obtained mean scores of 

93.75%, 94.79% and 91.66 %, belonging to very 

good category. The assessment on small group 

users, consisting of 15 students, obtained score of 

88.82% belonging to very good category. The next 

revision was validated by experts. Overall, the 

module has very good qualification so that it is 

feasible to be used, applied, and tried out in 

experiment class to find out the effectiveness of 

module. The characteristic of inquiry lesson (IL)-

based module develops learning syntax of inquiry 

lesson including observation, manipulation, 

generalization, verification, and application 

integrated into Facione’s six aspects of critical 

thinking including interpretation, analysis, 

evaluation, inference, explanation, and self-

regulation aspect developed and designed, thereby 

practicing, exploring thinking skill and encouraging 

the students to find learning concept actively and 

independently. 

The instrument of collecting data used to 

measure critical thinking skill is critical thinking 

item of essay test developed by the author based on 

Facione’s (2011) six aspects: interpretation, 

analysis, evaluation, conclusion, explanation, and 

self-regulation. Such the type of test item is 

intended to obtain data of students’ critical thinking 

skill in both experiment and existing classes. The 

essay test item instrument has a scoring interval of 

1-4 corresponding to respective criteria. Instrument 

validity test was conducted using Pearson’s Product 

Moment correlational test with the following terms: 

if r statistic > r table, the item is considered as 

valid, and if r statistic < r table, the item is 

considered as invalid and is removed. The 

instrument of validity test obtained the lowest score 

of 0.345 and highest one of 0.674 > f table, with 33 

students as respondents with r value = 0.344 (r 

product moment value), meaning that the 

instrument of critical thinking skill item was valid. 

Meanwhile, the reliability test obtained Cronbach 

Alpha 0.913 > 0.344, meaning that each of items is 

reliable, implemented in the experiment and 

existing classes. 

 

Technique of Analyzing Data 

To find out the effectiveness of module after 

the learning process activity, normalized gain score 

(<g>) was used in pretest and posttest in both 

experiment and existing classes. The calculation of 

normalized gain score was interpreted using gain 

level criteria between pretest and posttest scores in 

both experiment and existing classes, as presented 

in Figure 1 and Table 1. 

Table 1. Interpretation of N-Gain score Index Criteria 

N-Gain Interpretation 

0.7 < g < 1 High 

0.3 ≤ g ≤ 0.7 Moderate 

0 < g < 0.3 Low 

Source: (Hake, 1999) 

Notes for Figure 1 

<g> = gain factor 

S pre = mean score of pretest (%) 

S post = mean score of posttest (%)  

Hypothesis testing was conducted using t-test 

at a significance level < 0.05. A t-test was 

conducted, and normality and homogeneity tests 

should be conducted. In this case, normality test is 

intended to reveal the distribution of critical 

thinking skill data scores in both classes. In this 

research, normalization test was conducted using 

Kolmogorov-Smirnov test. Homogeneity test was 

conducted to see whether or not the variance of 

critical thinking skill data in both experiment and 

existing classes is as same as that using Levene test. 

Homogeneity test was intended to reveal whether or 

not there is a similarity of variance between two 

classes. The analysis was conducted using SPSS 

program. 

RESULT AND DISCUSSION 

The result of research shows the data of test on 

critical thinking skill aspects, according to Facione 

(2011), including six indicators: interpretation, 

analysis, evaluation, inference, explanation and 

self-regulation aspects; gain score of pretest and 

posttest for the 11th Natural Science 2 grade as 

experiment and the 11th Natural Science 3 grade as 
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existing classes. The result of comparative data 

analysis shows gain score of critical thinking skill 

per aspect between experiment and existing classes 

in pretest and posttest, as presented in Table 2. 

Table 2. Result of Comparative Data of critical thinking 

skill aspect scores between students in experiment and 

existing classes 

No Aspect of 

Critical 

Thinking 

Skill 

Experiment 

Class 

Existing 

Class 

  
Pre 

test 

Pos 

ttest 

Pre 

test 

Post 

test 
1 Interpretation 61.62 80.18 58.58 69.36 

2 Analysis 57.32 79.97 55.88 65.77 

3 Evaluation 58.33 79.92 54.90 63.48 

4 Inference 57.20 78.41 55.27 66.05 

5 Explanation 58.84 79.29 56.05 67.40 

6 Self-

regulation 

63.89 85.35 60.54 73.77 

 Average 59.53 80.52 56.87 67.63 

 

Table 2 shows that overall there is an increase 

in gain score of pretest and posttest between 

experiment and existing classes. The 

implementation of inquiry lesson-based module in 

immunity system material contributes positively to 

the potential of empowering the students’ critical 

thinking skill, measuring six basic aspects including 

interpretation, analysis, evaluation, conclusion, 

explanation, and self-regulation. Considering the 

result, it can be concluded that experiment class 

using module obtain higher mean score in the six 

aspects of critical thinking skill with the highest 

percentage gap increase of 16.44% occurring in 

evaluation aspect, followed with analysis aspect 

(14.20%), inference (12.36%), self-regulation 

(11.58%), and interpretation (10.08%). The 

experiment class obtains mean score of 59.53% in 

the pretest, and 80.52% in the posttest. Based on 

the result of pretest and posttest, it can be seen that 

there is a gap of 20.99% in experiment class. 

The gain score of pretest and posttest is 

calculated to find out the effectiveness of critical 

thinking skill improvement, using normalized gain 

score formula interpreted using gain level criteria 

(Hake, 1999). The result of the N-gain score for 

experiment and existing classes is shown in Table 

3. 

Table 3. Result of Mean N-gain score of critical thinking 

skill for experiment and existing classes 

Category Experiment 

Class  

Existing class 

 
Pre 

test 

Post 

test 

Pre test Post test 

Mean 57.83 80.13 56.76 67.28 

Highest Score 72.50 87.50 65.83 74.17 

Lowest Score 37.67 70.00 45.83 61.67 

Standard 

Deviation 

7.60 4.71 4.80 2.58 

Average Gain  0.52 0.24 

  

Table 3 shows that the highest mean gain score 

of critical thinking skill is 0.52 found in experiment 

class and the lowest one is 0.24 found in existing 

class. The implementation of inquiry lesson-based 

module in immunity system material contributes 

effectively to empowering the critical thinking skill 

in experiment class. 

Data of students’ critical thinking N-gain value 

are analyzed using prerequisite test (normality and 

homogeneity) to conduct an advanced test to 

examine the effectiveness of IL-based module in 

empowering the critical thinking skill. Summary of 

Result of N-gain score analysis on students’ critical 

thinking skill is presented in Table 4. 

 

Table 4 shows that the data of gain score for 

experiment and existing classes are normally 

distributed but not homogenous, so that parametric 

test is then conducted using t-test. Considering the 

result of the t-test, it can be found significance level 

of 0.000 (p < 0.05), meaning that there is a 

significant difference of critical thinking skill 

scores between students in experiment class and 

those in existing class. N-gain of experiment class 

is higher than that of existing class. Thus, it can be 

concluded that the application of learning using 

inquiry lesson-based module in immunity system 

material more effectively empowers the students’ 

critical thinking skill. 

Table 4. Summary of N-gain score test result of Critical Thinking Skill 

Data of 

score 

Normality Test 

Sig. (α=0.05) 

Homogeneity Test 

Sig. (α=0.05) 

T-test 

 Experiment class Existing Class  Sig. (α=0.05) Meaning 
N-gain 0.200 

(normal) 

0.200 

(normal) 

0.007 

(not homogeneous) 

0.000 There is a significant 

difference  
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 Table 5. The result of n-gain analysis on each aspect of critical thinking skill for the students in experiment class 

Indicator N-Gain Criteria 
Interpretation 0.4667 Moderate 

Analysis 0.5239 Moderate 

Evaluation 0.4806 Moderate 

Inference 0.4578 Moderate 

Explanation 0.5236 Moderate 

Self-regulation 0.6061 Moderate 

 

The analysis on N-gain score for the 

improvement of critical thinking skill per aspect to 

find out the effectiveness of IL model-based 

module in improving every aspect is summarized in 

Table 5. 

Table 5. The result of n-gain analysis per an 

aspect of students’ critical thinking skill in 

experiment class. 

From table 5, it can be found the effectiveness 

of IL model-based module in empowering the 

critical thinking skill. The improvement occurs in 

every aspect with averagely moderate improvement 

occurring in each of interpretation, analysis, 

evaluation, inference, explanation and self-

regulation indicators.  

The effectiveness of IL-based module in 

immunity system material potentially empowers the 

students’ critical thinking skill in aspects of 

interpretation, analysis, evaluation, inference, 

explanation, and self-regulation. Critical thinking 

skill is also a part of higher-order thinking skill 

(King et.al, 2013; Facione, 2011) . The 

effectiveness of module can be seen from the 

improvement of students’ critical thinking skill, 

with an n-gain score of 0.52 (moderate category) 

for experiment class and 0.24 (low category) for 

existing class. From the result of the t-test, it can be 

found that probability (p) value is 0.000 (p < 0.05), 

so that Ho is not supported meaning that there is a 

significant difference of critical thinking skill score 

between students in experiment class and those in 

existing class. It indicates that the application of 

inquiry lesson-based module learning in immunity 

system material effectively empowers the students’ 

critical thinking skill. This finding is inline with 

previous studies stating that inquiry activity 

contributes significantly and effectively to 

empowering the students’ critical thinking skill 

(Hairida, 2016; Wardani et.al,  2016). Discovery or 

investigation learning activity process can be 

conducted using Inquiry Lesson-based syntax 

model (Wenning et.al, 2011). 

The learning using inquiry lesson (IL) module 

affects positively the improvement of students’ 

critical thinking skill (Dawit Tibebu Tiruneh et.al, 

2017; Alnofaie, 2013). The module is very effective 

and reliable in giving positive feedback to the 

teaching. Therefore, using the module as teaching 

and learning strategy in technical education can be 

an alternative approach and give significant 

contribution (Smallhorn  et.al, 2015; ). The use of 

module with inquiry lesson teaching model in 

experiment group is significant and effective, as 

indicated with the significant difference of 

achievement between empowered the students’ 

potential critical thinking skill more experiment and 

existing classes. It means that inquiry teaching 

model has effectively in the experiment than in 

existing class (Selvi & Martin-Beltrán, 2016). 

Critical thinking skill can contribute significantly to 

education development and other developments 

related to all students’ achievement ; Dil et.al, 

2015). A comprehensive, transformative learning 

process requires the students to have a broad 

perspective based on experience through the critical 

reflecting process (Carter et.al, 2016; Forawi, 

2016). 

Inquiry learning is designed to be integrated 

into science in the class, so that the students 

develop and understand the real world through 

questioning, looking for answer to a question duly 

by means of prediction, exploration, 

communication through experience and scientific 

knowledge, evidence, and empirical study to 

empower the students’ potential critical thinking 

skill (Nuangchalerm, 2017; ; Wenning et. al, 2011). 

Inquiry learning is very effective and plays central 

role, motivates science learning to achieve the good 

learning effect, directs and expands learning 
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thereby allowing for the explicit teaching, develops 

students’ investigation ability, and improving 

students’ skill comprehensively (Preston et.al, 

2015; Škoda et.al, 2015). Inquiry Lesson (IL) 

module helps students to achieve self-development, 

encourage the students to explore potential 

intellectual critical thinking skill maximally. The 

students can learn at their own pace using the 

instructional module and interest in improving their 

self-confidence in their learning (Rasmawan, 2017; 

Padmapriya, 2015; Kluge, 2014; Marin & Halpern, 

2011). 

The result of operational field trial shows data 

of pretest and posttest for critical thinking skill that 

is then analyzed to find out the effectiveness of its 

improvement (Mundilarto & Helmiyanto Ismoyo, 

2017). The improvement of students’ critical 

thinking skill during the learning process indicates 

the effectiveness of inquiry lesson (IL)-based 

module. The first IL syntax includes observing and 

identifying the problems leading to a response from 

surrounding phenomena (Kukkonen et.al, 2014).  

This syntax can practice critical thinking skill in 

interpretation aspect (Aloqaili, 2012). The second 

IL syntax is manipulation, debating anything 

possible to investigate and develop an approach that 

can be used to learn the phenomena by making a 

plan to collect data and then implementing the plan 

(Nline et.al, 2010). This syntax can practice critical 

thinking skill in analysis and evaluation aspects 

(Qamar, 2016; Hyytinen et.al, 2015). The third IL-

syntax is a generalization, making generalization or 

drawing conclusion based on the finding and giving 

reasonable explanation about the phenomena. This 

syntax can practice critical thinking skill in 

inference aspect (Aun & Kaewurai, 2017; Ricketts 

& Rudd, 2004). The fourth IL syntax is verification, 

including predicting, testing, and using concept 

coming from the previous stage through other 

problems concerning the similar thing to discuss it 

again. This syntax can practice critical thinking 

skill in explanation aspect (Ricketts & Rudd, 2004). 

The fifth IL syntax is application, giving varying 

approach to do and to be applied to other media. 

This syntax can practice critical thinking skill in 

self-regulation aspect (Gelerstein et.al, 2016). 

Critical thinking also is also a part of high-

order thinking skill (González-González & 

Jiménez-Zarco, 2015; Saadé  et.al, 2012). The 

development of students’ critical thinking skill can 

use article and case study in finding and solving 

problem in the learning. Both article and case study 

can be another alternative for the teachers, so that 

they will not apply conventional teaching-learning 

process (Chen et.al, 2014Balgopal et.al, 2017; ; ). 

It is intended to give the students a means and an 

opportunity of exploring thinking skill not only 

scientifically but also conceptually (S. C. Fang & 

Hsu, 2017; ).  The nurturant effect of case study 

and the appeal of this article are that the students’ 

curiosity is revived and stimulated, and it develops 

knowledge, conception and reasoning on students’ 

scientific ideas and communication (Fang et.al, 

2016; Peeters et..al, 2016). This finding confirms 

another relevant study stating that practicing critical 

thinking can be done through solving a problem 

(Haseli, 2013). Teacher is required to be capable of 

managing the class well and more wisely, 

facilitating more efficiently and giving the students 

more space and time to participate actively in the 

learning, practicing them to construct conception on 

new information in organized and systematic 

manner, so that they can be information users rather 

than information receiver (Stender  et.al, 2017; 

Kapanadze et.al, 2015; Bunterm et.al, 2014), and 

develop logical thinking skill more creatively, 

integrate and construct new meaningful knowledge 

to produce individuals with logical, rational and 

more independent thinking skill (Marzuki & 

Basariah, 2017; ).  Inquiry Lesson (IL) learning 

module gives the students an opportunity of 

achieving self-development in learning activity, 

encourages them to explore their intellectual 

potency, their critical thinking skill maximally and 

structured thinking process in inquiry lesson-based 

module (Dobber et.al, 2017; ). Inquiry learning 

enables the students to describe an object, to pose 

question, to acquire knowledge, to construct an 

explanation of phenomena, to test and to explain 

the phenomena in varying ways and to 

communicate ideas with clarity and reliability, to 

improve students’ character and conception concept 

effectively, thereby making them science-literate 

comprehensively and improving their learning 

quality (Akilli & Genç, 2017; Cruz-Guzmán et.al, 

2017; ; Wenning, 2012). Inquiry learning facilitates 

the students to learn authentic content, ensure that 
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the students develop critical thinking skill, 

encourage independent learning, and solve the 

problems through collaborative learning, 

communicative, knowledge construction and 

expand learning experience and is important to 

professional successfulness. Teaching and learning 

with inquiry lesson (IL)-based module learning 

activity can improve the exploration and the 

empowerment of students’ critical thinking skill. 

This approach is considered as an effective way 

potential facilitating the learning in the 21st-

century learning (Nuangchalerm, 2017; ; Waters, 

2012 ).  

CONCLUSION 

Considering the result of the analysis, it can be 

concluded that the application of learning with 

inquiry lesson (IL)-based module in immunity 

system effectively empowers the students’ critical 

thinking skill. The effectiveness of module product 

can be seen from the significance of critical 

thinking skill in the learning application using the 

module, as the result of statistic analysis test shows 

that the t-test obtains significance level of 0.000 (p 

< 0.05), meaning that there is a significant 

difference between experiment and existing classes. 

The result of N-gain score calculation shows that 

the students’ critical thinking skill is 0.52 in 

experiment class (moderate category) and 0.24 in 

existing class (low category). The increase in N-

gain score occurs in each of indicators with the 

moderate category. Therefore, inquiry lesson-based 

module for immunity system material effectively 

empowers the students’ critical thinking skill in 

interpretation, analysis, evaluation, inference, 

explanation, and self-regulation aspects. 
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