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Abstract—This study aims to describe and test students' perception of scien-
tific learning, students' critical thinking skill level in scientific learning, differ-
ences in perception and critical thinking skill level of students based on school
differences and gender, and the influence of perception on students' critical
thinking skill in scientific approach learning. It involved 206 students from
three high schools in Banjarmasin, Indonesia. Quantitative data was obtained
from a perception questionnaire and critical thinking skill test. The perception
questionnaire refers to Perception of Science Classes Survey (PSCS). The test
used refers to indicators of critical thinking skill from Ennis in 2011. Data were
analyzed using nonparametric statistical tests with the SPSS version 23 applica-
tion for Windows. The results showed that 1) students' perception of scientific
learning were in the medium category, 2) students' critical thinking skill level
was in a low category, 3) there were differences in perception and critical think-
ing skill level based on school, but there are not any differences found based on
gender, 4) there was an influence of perception towards students' critical think-
ing skill in scientific learning approach. Designing innovative learning methods,
involving student activity, and providing recommended learning facilities are
suggested to do to enhance students' positive perception and critical thinking
skill.

Keywords—Critical thinking skill, perception, scientific learning, paper-based
testing

1 Introduction

Critical thinking skill is needed to deal with the development of science and tech-
nology [1-4]. This skill is used as a basis for problem-solving [3]. Through the ability
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to think critically, someone can assess strengths and weaknesses of a development.
Therefore, critical thinking skill is essential for 21st-century society.

The ability to think critically has become the focus of recent previous researchers
in various countries as it is important and interesting to study and develop. They are
such as [5] in Portugal, [6] in South Africa, [7] in Egypt, [8] in Thailand, [9-11] in
America, [12] in Australia, and [13] in Canada. These previous researchers conclude
that critical thinking is the focus of the important ability development that each indi-
vidual needs in facing global challenges.

In recent years, Indonesian government especially in the educational field involved
critical thinking skill. This can be seen in the learning objectives of Indonesian na-
tional curriculum [14,15]. Critical thinking skill is one of the standards of student
learning completeness. Particularly in learning geography, one of the examples is
requiring students to provide solutions to environmental problems [1]. The expected
learning outcome is to foster an environmentally caring attitude of students.

In teaching and learning, the ability to think critically can be seen in the learning
activities. This activity consists of eleven student activities which are divided into five
abilities from basic to integration. Stages of basic abilities can be seen in activities of
identifying and formulating, analyzing arguments, and clarifying. The basic stages of
the decision consist of activities to assess the credibility of the source and report the
results of observations. Stages of conclusions can be seen in the activity of assessing
the results of work, composing hypotheses, and making decisions. The stages of ad-
vanced clarification consist of activities to connect unwritten assumptions. Finally, the
stages of supposition and integration can be seen in the discussion activities to recon-
sider the reasons and revise the thought that is considered wrong [16,17].

It should be noted that students must possess critical thinking skill. This skill
makes students able to evaluate and reflect on facts and data that they find through
critical thinking [16,9]. Furthermore, through critical thinking, students can easily
collect data for scientific investigations [18]. Therefore, students must be accustomed
with the application of critical thinking skill. The habit of critical thinking in Indone-
sia itself is done through learning activities with a scientific approach. It can be ex-
emplified by allowing students to carry out scientific investigations. This learning
process includes formulating problems, conducting experiments, collecting data, and
drawing conclusions [18]. The scientific learning process requires a source that is
relevant, clear and reliable. To find out the validity of the source, it requires an as-
sessment process to get the right answers [19,6].

One important step to improve critical thinking skill in scientific learning is know-
ing students’ perception. By knowing students' perception of the scientific learning
approach, the effectiveness of learning and efforts to develop critical thinking skill
can be more efficient in the classroom [20, 21]. Several previous studies have devel-
oped instruments for measuring students’ perception of scientific learning. One of
them is [22] who developed the Perception of Science Classes Survey (PSCS) instru-
ment based on a survey of 922 people aged 18-42 years. The indicators consist of six
indicators, namely pedagogic strategy, interest in learning, student interest and per-
ception of competence in learning, passive learning, the value of feedback, and labor-
atory experience. The other researchers, [23] developed an instrument of students'
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perception of science learning in the Philippines. The instrument was tested in ele-
mentary and middle-class students. There are five indicators to measure the level of
perception namely learning centers, investigations, influences and positive beliefs, the
value of feedback, and support for learning and independent business.

To this far, studies conducted to reveal the relationship between students’
perception and critical thinking skills in scientific learning are still scarce. Therefore,
this study is an effort to complement the previous studies in measuring the perception,
critical thinking skill, and the relationship between perception and critical thinking
skill in scientific learning. The critical thinking skill itself is chosen as one of the
indicators of measurement because this ability must be possessed by students so that
learning can take place effectively and achieve the expected goals. The study of per-
ception and critical thinking skill in scientific learning has not been done comprehen-
sively. The quality of the implementation of learning can be seen from the level of
students' ability to think critically during the learning process. Besides, this study is
expected to be the first step in improving the quality of learning with a scientific
learning approach.

This study aims to describe and test the influence of perception on critical thinking
skill as an effort to improve the quality of scientific learning in Indonesia. The carried
out research questions are: 1) How are students' perception of scientific learning in
geography subject? 2) What is the students’ critical thinking skill level in scientific
learning? 3) Are there any differences in perception and levels of critical thinking
skill in scientific learning based on school differences and gender? 4) Is there any
influence of perception towards the critical thinking skill level in scientific learning?

2 Methodology

2.1  Research design

This study employed a quantitative approach. The data of this study was obtained
from the answers to the scientific learning perception questionnaire and critical think-
ing skill test. The methods used were descriptive analysis method and linear regres-
sion analysis.

2.2  Participants

To find out the perception and critical thinking skill in scientific learning in geog-
raphy subject, this study involved 206 students of Public High School in Banjarmasin,
Indonesia. The students as research subjects were selected from three Public High
Schools. The determination of grade was done by ranking the average national geog-
raphy exam scores over the past five years (2013/2014 to 2017/2018) from the highest
to the lowest, then classifying them based on three grades, namely high, medium, and
low geography national examination scores. Based on the grouping of the three
grades, Public High School A represented the high-grade schools with a number of 70
students, Public High School B represented the middle-grade schools with a total of
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69 students, and Public High School C represented the low-grade with a total of 67
students. The students were taken from two classes in each school that almost have
the same geography exam scores.

2.3 Instrument and procedures

Quantitative data was obtained from the perception questionnaire of scientific
learning and critical thinking skill test. The questionnaire was adapted from the PSCS
developed by [22]. This instrument was validated by the learning and language ex-
perts. It consists of 55 questions involving six factors namely pedagogic strategy,
interest in learning, student interest and perception of competence, passive learning,
the value of feedback, and laboratory experience. The PSCS uses a Likert scale with a
range of 1 (strongly disagree) to 6 (strongly agree). Before the questionnaire was
distributed, it was tried out on 30 students. The tried out results showed that the in-
strument used was valid and reliable with Cronbach alpha values> r table (0.970>
0.374). The time provided to answer the questionnaire was 15 minutes. The descrip-
tion of the instrument and the results of the validation are seen in Table 1.

Table 1. The Results of Instrument Validation of Student Perception in Scientific Learning

Item F1 F2 F3 F4 F5 F6 Reliability
Pedagogical Strategies .889 .877
Faculty Interest in Teaching .942 761
nt Inter nd Perceiv
g%lr?\?:)ettentci ?r?tsacignci celved 932 796
Passive Learning 921 .830
Grades as Feedback .788 .861
Laboratory Experiences .880 .850

Regarding critical thinking skill, it contained questions related to environmental
problems. Assessment of the critical thinking skill on this test used the indicators of
the critical thinking skill from [16]. Before answering the questions, students present-
ed contextual problems taken from newspaper articles. The researcher’s researchers
developed this test, and two learning experts and linguists validated it. Before the test
was used, the test was carried out in stage 1 on 30 students and stage 2 on 64 students
with a total number of 10 valid questions. The reliability test results obtained
Cronbach alpha results> r table (0.961> 0.2461). The details of the questions, indica-
tors, and validity of the critical thinking skill are provided in Table 2.
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Table 2. Questions, Indicators, and Validity of the Critical Thinking Skill Test

No. Questions Indicators Validity Reliability

1 \What is _the focus_ of the problem ex- 936 950
pressed in the article?

2 |Why do these problems occur? Basic classification 637 .963

3 Are the supporting facts related to the 869 953
problem?
Are you sure of the facts and data

4 |provided? What is your procedure for .866 .953
getting the data or facts? Bases for a deci-
Are you sure of the facts and data that ~ [sion

5  |you have found? How do you get the .798 .956
data and facts?

6 Whgt is the best solution for problem- Inference 723 959
solving?
What are the advantages and disad-

7 |vantages of the solution that you pro- .831 .955
vide?

8 Are there difficulties in dealing with Ad_vanced classifi- 775 957
these problems? cation
If the solution has a problem, is there

9 gny ar!t\(j\r/r;]attl\_/e solutlljon_thfat carr: be' N 885 952

one? What is your basis for choosing  |spposition and

the solution? Integration

10 What are th_e steps in working on alter- 914 951
native solutions given?

After testing the validity and reliability, the test was ready to be tried out in the
field. The critical thinking skill test was carried out for 2x45 minutes. The maximum
score for the critical thinking skills test was 100.

2.4  Data analysis

To answer the questions of perception criteria and critical thinking skill level in
scientific learning, the questionnaire data and test were analyzed using descriptive
analysis methods. Then, the data acquisition was calculated as the obtained average
score. Finally, the results of the average score were divided into five categories given
in Table 3.

Table 3. Criteria for Student Scientific Learning Perception and Critical Thinking Skill on
Student Scientific Learning

Score Criteria
Perception Critical Thinking Skill
55 - 109 0-20 Very low
110 - 164 21-40 Low
165 - 219 41 - 60 Medium
220 - 274 61 - 80 High
275 - 330 81 - 100 Very High
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Mann-Whitney U nonparametric statistical analysis was used to answer the ques-
tion of the influence of perception and the level of critical thinking skill on scientific
learning based on gender differences. Meanwhile, the non-parametric Kruskal Wallis
statistical analysis was used for the school differences. Furthermore, the nonparamet-
ric statistical test was carried out using simple linear regression analysis to answer the
influence of perception on the level of critical thinking skill on scientific learning. All
statistical analyses used were assisted with SPSS 23 for Windows.

3 Results

3.1  Student perception of scientific learning

After distributing questionnaires about students' perception of scientific learning,
the results were analyzed and classified into five categories (very low, low, medium,
high, and very high). A description of the perception level based on school and gender
can be seen in Table 4.

Table 4. Student Perception Categories in Scientific Learning Based on School and Gender

Subject Very Low Low Medium High Very High
N % N % N % | N % N | %

A 0 | 000 | 1 | 143 | 36 | 5143 | 32 | 4571 | 1 | 143

B 2 | 290 | 5 | 725 | 39 | 5652 | 21 | 3043 | 2 | 290

C 10 | 1493 | 34 | 5075 | 20 | 2985 | 3 | 448 | 0 | 0,00

TotalBasedon | 4, | g5a3 | 49 | 1942 | 95 | 4612 | 56 | 2718 | 3 | 146
School

Male 7 | 609 | 22 | 1913 | 54 | 4696 | 30 | 2609 | 2 | 174

Female 5 | 549 | 14 | 19,78 | 41 | 4505 | 26 | 2857 | 1 | 110

TotalBasedon | 45 | 5a5 | 49 | 1942 | 95 | 4612 | 56 | 2718 | 3 | 146
Gender

Table 4 shows the percentage of perception of scientific learning in three schools.
Sstudent’s' perception of scientific learning was dominated by the medium category
(46.12%) and only 1.46% was in the very high category. The average perception in
the medium and high categories were 51.43% and 45.71% in Public High School A.
Meanwhile, Public High School B was dominated by the medium category with a
value of 56.52%. Furthermore, Public High School C was dominated by a low catego-
ry with a number of 50.75%.

It is seen in Table 4 that the level of perception of students in scientific learning
was in the medium category when viewed from the gender with a value of 46.12%.
The perception of scientific learning when viewed from male students showed very
high scores (1.74%), high (26.09%), medium (46.96%), low (19.13%), and very low
(6.09). Whereas for female students the perception of categories was very high
(1.10%), high (28.57%), medium (46.12%), low (19.42), and very low (5.83%).
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3.2 Critical thinking skill on scientific learning

The problem in the second research question is the thinking skill of students in sci-
entific learning. Critical thinking skill is important in the ongoing success of scientific
learning. Critical thinking skill consists of five categories that are seen from school
differences and gender. The ability to think critically viewed from school and gender
differences is provided in Table 5.

Table 5. Descriptive Analysis of Students® Critical Thinking Skill Based on School and
Gender Differences

Subject Very Low Low Medium High Very High
% [ N % N % | N % N N %

A 0 0,00 16 22,86 | 36 | 51,43 15 21,43 3 4,29

B 0 0,00 39 56,52 | 27 | 39,13 3 4,35 0 0,00

C 2 2,99 47 70,15 | 15 | 22,39 3 4,48 0 0,00

Total Based on 2 0,97 | 102 49,51 78 | 37,86 21 10,19 3 1,46
School

Male 2 1,74 55 47,83 45 39,13 11 9,57 2 1,74

Female 0 0,00 47 51,65 | 33 | 36,26 10 10,99 1 1,10

Total Based on 2 0,97 102 49,51 78 37,86 21 10,19 3 1,46
Gender

At Public High School A, critical thinking skill was dominated by the medium cat-
egory (51.43%). Public High School B was dominated by a low category (56.52%),
and Public High School C was dominated by the low category (70.15%). Very high
category was only found in Public High School A with a percentage of 4.29%.
Meanwhile, the very low category was only found in Public High School C with a
percentage of 2.299%.

The findings showed that male student was dominated by low category (47.83%).
A similar thing was found in female students in the low category (51.65%). For all
subjects, male and female students showed a tendency towards critical thinking skills
in the low category (49.51%).

3.3  Perception and critical thinking skill based on school and gender
differences

The next problem that was answered in the study was the influence of scientific
learning perception on different schools. As the sschools were selected based on
school grade and location, it was assumed that the location of the school created a
different learning environment and influenced the ability of students in scientific
learning. The number of students in Public High School A is 70, Public High School
B is 69, and Public High School C is 67 students. The details of the perception influ-
ence of scientific learning on schools are provided in Table 6.
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Table 6. Non-Parametric Statistics Test Results on Percepption of Scientific Learning Based
on School Differences

School N Mean Rank Chi-Square Df Asymp Sig.
A 70 141,80
B 69 121,28 99,182 2 0,000
C 67 45,18

Based on Table 6 it is known that there are differences based on different schools.
The results of the Kruskal Wallis statistic test showed that the asymp-sig value was
0,000 <0,05. Details on each indicator of student perception about scientific learning
based on school differences can be seen in Table 7.

Table 7. Kruskal Wallis Statistics Test Results on Perception Factors of Scientific Learning
Based on School Differences

Factor Mean Range Chi-Square| df |Asymp. Sig
A B C
Pedagogical Strategies 131,06 139,06 38,01 120,592 2 0,000
Faculty Interest in Teaching 125,31 84,81 100,6 16,794 2 0,000
Student Interest and Perceived 126,76 109,99 72,51 29,641 2 0,000
Competence
Passive Learning 119,61 126,55 62,93 46,694 2 0,000
Grades as Feedback 119,91 134,09 54,84 68,796 2 0,000
Laboratory Experiences 165,06 77,64 65,82 116,316 2 0,000

Table 7 shows that the six perceptual factors of scientific learning showed signifi-
cant differences in each school. This is evidenced by the value of Asymp. The sixth
Sig perception factor was 0,000 <0,05.

Furthermore, the research also answered the influence of perception of scientific
learning in terms of gender differences. Statistical test results can be seen in Table 8.

Table 8. Non Parametric Statistics Test Results Differences in Perception of Scientific
Learning Based on Gender Differences

Gender N Mean Man-Whitney U | Wilcoxon W z Asymp. Sig (2
Rank tailed)
Man 115 103,49
Woman ol 103,52 5231 11901 -0,004 0,997

Table 8 shows that the perception value of scientific learning in terms of gender
showed a significance value of 0.997 which means that the significance value was
greater than 0.05 (> 0.05). This means that perception of gender do not show signifi-
cant differences. The details of six scientific learning perception factors can be seen in
Table 9.
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Table 9. Test Man-Whitney U Statistics on Perception Factors of Scientific Learning Based on
Gender Differences

Mean Range Mann- - Asymp. Sig
Factor Man Woman Whitney U Wilcoxon W Z (2-tailed)
Pedag"e%'i‘;i' Strat-| g9 99 108,82 4748,000 | 11418000 | -1,141 0,254
Faculty Interestin | 7 98,19 4749500 | 8935500 | -1,137 0,255
Teaching
Student Interest
and Perceived | 104,79 101,87 5084,000 9270,000 -0,350 0,726
Competence
Passive Learning | 100,25 107,6 4859,000 11529,000 -0,881 0,378
Grades as Feed-
back 99,03 108,01 4822,000 | 11492,000 | -0,971 0,332
Laboratory Experi-
o s | 10616 | 100,14 | 4926500 | 9112500 | -0,726 0,468

There was not any significant difference in perception of scientific learning seen
from gender. The value of pedagogical strategy (0.254), Faculty interest in teaching
(0.255), student interest and perceived competence in scientific learning (0.726), pas-
sive learning (0.378), grades as feedback (0.332) and laboratory experience (0.468)
greater than significance of 0.05. Based on the findings, it can be concluded that be-
tween male and female students have the same perception of scientific learning.

The next research question that was answered was critical thinking skill in terms of
school differences. The results of the tests of critical thinking skill were analyzed
using non-parametric statistics using the Kruskall Wallis test. Table 10 shows the
details of the statistical test results.

Table 10. Non Parametric Statistics Test Results in Criticsl Thinking Skill Based on
School Differences

School N Mean Rank Chi-Square Df Asymp Sig.
A 70 138,92
B 69 89,86 38,306 2 0,000
C 67 80,54

The results of the Kruskal Wallis statistical analysis show a significance value of
0,000 <0,05. The details of each indicator of students' critical thinking skill is
provided in Table 11.
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Table 11. Test Kruskal Wallis Statistics on Indicator of Critical Thinking Skill based
on School Differences

Indicator Mean Range Chi-Square| df |Asymp. Sig
A B C
Basic Classification 171,50 78,05 58,67 168,432 2 0,000
Basis for a decision making 118,49 104,49 86,82 9,890 2 0,000
Inference 130,56 92,61 86,44 24,600 2 0,000
Advanced classification 42,03 136,17 134,08 113,825 2 0,000
Supposition and integration 132,04 90,45 87,12 26,354 2 0,000

As shown in Table 11, the basic classification, basis for a decision making, infer-
ence, advanced classification, supposition and integration show that there were differ-
ences in critical thinking skill of each school with a significance value of 0,000 <0,05.

The ability to think critically on gender differences was one of the problems that
was examined. Of the three schools that were the subjects of the study, it was found
that the number of male students was 115 and women were 91. Table 12 shows the
results of statistical analysis of critical thinking skills in terms of gender.

Table 12. Non Parametric Statistics Test Results in Critical Thinking Skill Based on
Gender Differences

Gender N Mean Rank | Man-Whitney U| Wilcoxon W z Asygiri.eg)lg @
Man 115 101,43
Woman oL 106,11 4995,000 11665,000 -0,559 0,576

Based on Table 12, it is known that the value of the non-parametric statistical test
has a significance result of 0.576 <0.05. This means that critical thinking skill in sci-
entific learning seen from gender do not show significant differences. The detail of
the statistical tests translation on critical thinking skill based on gender can be seen in
the Table 13.

Table 13. Test Man-Whitney U Statistics on Indicator of Critical Thinking Skill based
on Gender Differences

Mann- .
Factor Mean Range Whitney U | Wilcoxon W z Asymp. Sig
(2-tailed)
Man Woman
Basic Classification | 99,87 108.09 4560,500 8746,500 -1,725 0,084
Basis for a decision | 103,57 103,41 4815,000 11485,000 -0,993 0,321
making
Inference 95,79 113,25 5224,000 9410,000 -0,021 0,983
Advanced classifica-| 95,79 113,25 4345,500 11015,500 -2,097 0,036
tion
Supposition and 104,29 102,50 5141,500 9327,500 -0,223 0,824
integration
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It was found that there were differences in critical thinking skills in the advanced
classification indicators. This is evidenced by the value of Asymp-Sig (2-tailes) on the
advanced classification indicator of 0.036 <0.05. Meanwhile, the Man-Whitney test
results on basic classification, basis for decision making, inference, suppositions and
integration show that there are no differences based on gender. It is proven by the
value of Asymp sig (2-tailed) basic classification indicator 0.084> 0.05, basis for a
decision making was 0.321> 0.05, inference was 0.983> 0.05, and integration suppo-
sition was 0.824> 0.05. It can be concluded that gender differences can affect critical
thinking skills based on advanced classification.

3.4 The influence of scientific learning perception towards critical thinking
skill on students in scientific learning

The fourth research question is answering the influence of perception on students'
critical thinking skill in scientific learning. To answer the question, the data linearity
test was first performed. The data of the linearity test results is provided in Table 14.

Table 14. Linearity Test Results of the Influence of Perception Towards Critical

Thinking Skill
Sum of Squares df |[Mean Square| F | Sig.

Critical Between (Combined) 21262.693 114 186.515 1.169 | .220
Thinking ~ |Groups Linearity 4570.022 1 4570.022 |28.634| .000
Skill*Percepti Deviation from |  16692.671 113 | 147.723 | 926 | .654
on Linearity

\Within Groups 14523.583 91 159.600

Total 35786.277 205

Significance <0.05

The Deviation from linearity value has a significance of 0.654, which means it is
greater than 0.05. The conclusion that can be drawn is that there is a linear relation-
ship between the perception variables and the critical thinking skill variable. Further-
more, after determining the linearity of the data, a simple linear regression analysis
test was carried out and can be seen in Table 15.

Table 15. Regression Analysis

Unstandardized Coeffi-| Standardized
Model R Square cients Coefficients t Sig.
B Std. Error Beta
n (Constant) 0.128 21.602 3.790 5.700 0.000
Perception 0.104 0.019 0.357 5.465 0.000

Dependent variable: Critical Thinking Ability

As shown in Table 15, it was found that the constant number of unstandardized co-
efficients was 21.602. The number of regression coefficients shows the number 0.104,
which means that every addition of 1% perception, the critical thinking skill increased

142 http://www.i-jet.org



by 0.104. To see the influence between perception and critical thinking skill, it can be
done by comparing the significance values with a probability of 0.05. Based on the
Table 15, it is known that the significance value was 0,000 <0,05. This means that
perception have a significant influence on students' critical thinking skill. The value of
R Square showed a value of 0.128. This means that the influence of student percep-
tion of scientific learning has an influence on the ability to think critically in scientific
learning at 12.8%. The findings indicate that student perception has a positive
influence on critical thinking skill which means that the better students’ perception of
scientific learning will affect the improvement of students' critical thinking skill.

4 Discussion

This study was conducted to describe and test the influence of scientific learning
perception on students' critical thinking skill. The results showed that most of the
students’ perception in scientific learning was in a medium category (46.12% based on
school and 46.12% based on gender). The findings showed that there was not any
significant differences between male and female students both in perception of learn-
ing and critical thinking skill, but differences were seen in schools. The instrument
used refers to six scientific learning factors, namely pedagogic strategy, interest in
learning, student interest, passive learning, value of feedback, and laboratory experi-
ence by [22]. The selection of PSCS instrument was done by considering the condi-
tions of learning that were clearly reflected in the instruments used [23]. Meanwhile,
the selection of indicators of critical thinking skill was adjusted to the conditions of
students. In accordance with the characteristics of the students, it should be developed
a test of students' critical thinking skill [24, 25].

The obtained research results were different perception and critical thinking skill of
scientific learning based on school. The schools studied were schools that have differ-
ent locations and levels. This would directly inpact on the student learning environ-
ment and subsequently on the learning outcomes [26]. Schools would directly interact
with people's lives around the location. Public High School A had an average percep-
tion and critical thinking skill that are better than Public High School B and C. It is
likely that school A had a superior grade and was located in a city that has better ac-
cess to facilities compared to schools B and C. It is confirmed by [27] who state that
the provision of important learning facilities and influence on learning outcomes.

This is also reinforced in the findings of interviews that ask about students' basic
knowledge of scientific learning and difficulties during learning. Students in the three
schools understood scientific learning as learning that invites them to discover their
own knowledge through various field activities and experiments, but students showed
difficulties in attending scientific learning especially students of Public High School
C. In Public High School A, students showed that they did not have any difficulty in
implementing scientific learning, but they still need a lot of improvement in their
critical thinking skill. From the results of the interview with Public High School A
students, they indicated that they also did not have any difficulty to participate in
learning, and they enjoyed active learning. This is in line with previous study by [28]
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showing that students in scientific learning put more emphasis on active, communica-
tive, and collaborative activities. However, high and medium students of Public High
School A in critical thinking skill indicated that they had difficulty distinguishing
valid and invalid information.

The research results on student perceptions and critical thinking skills in scientific
learning based on gender differences showed that there was not any difference be-
tween male and female students in perceptions and critical thinking skill. This is sup-
ported by [29] who state that the perceptions and attitudes of students in scientific
learning showing no differences between male and female students. This result is also
supported by a study from [30] which states that female students appear comparable
to male students in science classes on physics subject. This equation can be seen from
the motivation to learn science and learning satisfaction. However, the result of this
study is in contrast from the research results by [23] which reveal that female students
have more positive perceptions than male students in scientific learning. [28] research
results show that there are differences in critical thinking skill that differ from gender,
that male students outperform female students in analyzing problems. The results of
the study showed students’ low critical thinking skill in geography subject was seen in
students' difficulties in their ability to make decisions, conclusions, and advanced
classifications which were in the fairly critical category. In abilities that fall into the
fairly critical category, students are only able to answer problems through data and
facts that are read [31]. This low critical thinking skill is suspected because students
were not accustomed to carrying out learning activities outside the classroom. Outside
classroom learning is intended so that students can conduct data and fact investiga-
tions [32]. The process of investigation in the field is very important, so that students
are skilled and not confused when faced environmental problems [33].

Low critical thinking skill was also found in the characteristics of student answers
to the environmental problems presented. The answers given looked similar and in-
complete. This characterized that students' ability to think is still in the basic level. In
basic level thinking, students were only able to answer questions in a straightforward
manner, but when the question was continued to more specific questions (such as how
the data and facts are valid or are there other findings obtained in the field), the stu-
dents became confused. This was due to the lack of students’ involvement in each
learning activity. Students are accustomed to accept an explanation without asking for
the truth [6, 34]. In geography learning, it is very important to involve students in
each activity both preparation and evaluation [35,36]. When students are actively
involved in learning, students feel that they are important and easy in the learning
process.

The lowest score for indicators of critical thinking skill was in supposition and in-
tegration. This supposition and integration were the ability of students to discuss the
right reasons and revise thoughts [16]. The low indicator of critical thinking skill in
supposition and integration was caused by students who seemed lack focus when
geography learning takes place. Students were confused when faced with problems
they had just acquired. This was because when geography learning activities take
place, students got less guidance on how to get new knowledge from connecting phe-
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nomena with concepts that have been obtained by students [1]. Geography learning
should be able to find concepts and apply them in daily life [35, 37].

Another finding obtained from this study is that there was an influence of percep-
tions towards critical thinking skill. The findings showed that the influence of percep-
tion on critical thinking skill was 12.8%. This can be interpreted that the more posi-
tive students 'perceptions of scientific learning will improve students' critical thinking
skill to be better. The importance of critical thinking skill can be seen from student
responses during critical thinking learning activities. Through good perception, all of
the senses will move positive stimuli to help students learn well [37]. Other research-
ers also stated that the first thing to do is to create positive thoughts about the activi-
ties that will be carried out in order to obtain good learning outcomes. In the research
carried out, learning abilities can be improved through giving treatment in learning to
help students succeed in learning [38].

Several previous studies explained that the ability to think critically in geography
subject can be improved in several ways. Studies from [35] state that in order to be
able to teach students’ critical thinking in geography learning, students are required to
be active in learning activities. Students must be able to provide simple and real ex-
amples of the concepts newly discovered by students during learning. Furthermore, a
study from [1] states that critical thinking skill can be improved through the provision
of worksheets for students so that each geography learning activity can be well orga-
nized. Furthermore, a study from [33] reveals that learning in the field of geography is
important for building concepts and teaching students’ critical thinking. Based on
research conducted and previous findings, it is necessary to attempt to improve the
quality of students' critical thinking skill through supporting components of learning
activities.

Some previous research findings also mention that critical thinking skill in other
subjects are also still low. Therefore, it needs solutions to improve critical thinking
skill through modifying new ways of learning. Efforts of improvement can be done
through creating a supportive classroom environment [5,39], applying learning mod-
els [40,8,3], involving students in learning activities [41,42], discussion and investiga-
tion activities [43], development of evaluation tools [44], improving pedagogical
abilities of teachers [44,45], and involving students in conducting demonstrations and
reflective activities [13].

Based on results of this study, the findings revealed an increase in students 'percep-
tions of scientific learning, then it would directly improve students' critical thinking
skill. Based on the results and supported by findings of previous researchers, efforts
are needed to improve students' perceptions of learning. The efforts made are creating
innovative learning methods, increasing student activity in learning activities, and
providing learning facilities that support students' scientific activities.

5 Conclusions and Implications

Students' perceptions in scientific learning are mostly on medium perceptions.
However, students’ critical thinking skill in scientific learning is still in the low cate-
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gory. The low ability of thinking took place from the activities of providing basic
clarification, making basic decisions, conclusions, advanced classifications, supposi-
tions and integration. This shows the importance of an effort to improve students'
critical thinking skill so that scientific learning can achieve the expected final results.
The results of this study did not show differences of perceptions towards scientific
learning and critical thinking skill in scientific learning based gender, but they have
differences in different schools. The results of the study also show that student per-
ceptions have an influence on critical thinking skill. Therefore, to improve critical
thinking skill, efforts must also be made to improve students' positive perceptions
through the use of innovative learning models, involving students in learning activi-
ties, improving pedagogical abilities of teachers and improving laboratory experience
and classroom activities.

6 Acknowledgement

The author are grateful to Lembaga Pengelola Dana Pendidikan (LPDP) Indonesia
for giving them the opportunity to conduct doctoral studies through the Beasiswa
Unggulan Dosen Indonesia Dalam Negeri (BUDI-DN). The author also wants to give
a thanks to the Department Geography, Faculty of Social Sciences, Universitas Negeri
Malang that provide many opportunities to learn.

7 References

[1] Hayati, W. I., Utaya, S., & Astina, |. K. (2016). Efektivitas Student Worksheet Berbasis
Project Based Learning dalam Menumbuhkan Kemampuan Berpikir Kritis Siswa pada Ma-
ta Pelajaran Geografi. Jurnal Pendidikan: Teori, Penelitian, dan Pengembangan, 1(3), 468—
474 https://doi.org/10.23887/jppp.v2i3.16276

[2] Zetriuslita, H., Ariawan, R., & Nufus, H. (2016). Students’ Critical Thinking Ability: De-
scription Based on Academic Level and Gender. Journal of Education and Practice, 7(12),
154-164

[3] Ismail, N. S., Harun, J., Zakaria, M. A. Z. M., & Salleh, S. M. (2018). The Effect of Mo-
bile Problem-Based Learning Application Dicscience PBL on Students’ Critical Thinking.
Thinking Skills and Creativity, 28, 177-195. https://doi.org/10.1016/j.tsc.2018.04.002

[4] Utami, W. S., Zain, I. M., & Sumarmi. (2018). Geography Literacy Can Develop Geogra-
phy Skills For High School Students: Is It True ?. IOP Conference Series: Materials Sci-
ence and Engineering, 296, 012032. https://doi.org/10.1088/1757-899X/296/1/012032

[5] Carvalho, C., Fiuza, E., Conboy, J., Fonseca, J., Santos, J., Gama, A. P., & Salema, M. H.
(2015). Critical Thinking, Real Life Problems and Feedback in the Sciences Classroom.
Journal of Turkish Science Education, 12(2)

[6] Pieterse, T., Lawrence, H., & Friedrich-Nel, H. (2016). Critical Thinking Ability of 3rd
Year Radiography Students. Health SA Gesondheid, 21, 381-390. https://doi.org/10.1016/
j.hsag.2016.07.002

[7] Mahmoud, A. S., & Mohamed, H. A. (2017). Critical Thinking Disposition Among Nurses
Working in Puplic Hospitals at Port-Said Governorate. International Journal of Nursing
Sciences, 4(2), 128-134. https://doi.org/10.1016/j.ijnss.2017.02.006

146 http://www.i-jet.org


https://doi.org/10.23887/jppp.v2i3.16276
https://doi.org/10.1016/j.tsc.2018.04.002
https://doi.org/10.1088/1757-899X/296/1/012032
https://doi.org/10.1016/j.hsag.2016.07.002
https://doi.org/10.1016/j.hsag.2016.07.002
https://doi.org/10.1016/j.ijnss.2017.02.006

[8] Boa, E. A., Wattanatorn, A., & Tagong, K. (2018). The Development and Validation of the
Blended Socratic Method of Teaching (BSMT): An Instructional Model to Enhance Criti-
cal Thinking Skills of Undergraduate Business Students. Kasetsart Journal of Social Sci-
ences, 39(1), 81-89. https://doi.org/10.1016/j.kjss.2018.01.001

[9] Butler, H. A., Pentoney, C., & Bong, M. P. (2017). Predicting Real-World Outcomes: Crit-
ical Thinking Ability Is A Better Predictor Of Life Decisions Than Intelligence. Thinking
Skills and Creativity, 25, 38-46. https://doi.org/10.1016/j.tsc.2017.06.005

[10] Goodman, E. M., Redmond, J., Elia, D., Harris, S. R., Augustine, M. B., & Hand, R. K.
(2018). Assessing Clinical Judgment and Critical Thinking Skills in A Group of Experi-
enced Integrative and Functional Nutrition Registered Dietitian Nutritionists. Journal of
the Academy of Nutrition and Dietetics. 18(12), 2346-2355 http://doi.org/10.1016/j.jand.
2018.03.026

[11] Reale, M. C., Riche, D. M., Witt, B. A., Baker, W. L., & Peeters, M. J. (2018). Develop-
ment of Critical Thinking in Health Professions Education: A Meta-Analysis of Longitudi-
nal Studies. Currents in Pharmacy Teaching and Learning. 10(7):826-833 https://doi.org/
10.1016/j.cptl.2018.04.019

[12] Carter, A. G., Creedy, D. K., & Sidebotham, M. (2018). Measuring Critical Thinking in
Pre-Registration Midwifery Students: A Multi-Method Approach. Nurse Education Today,
61, 169-174. https://doi.org/10.1016/j.nedt.2017.11.026

[13] Raymond, C., Profetto-McGrath, J., Myrick, F., & Strean, W. B. (2018). Nurse Educators’
Critical Thinking: A Mixed Methods Exploration. Nurse Education Today, 66, 117-122.
https://doi.org/10.1016/j.nedt.2018.04.011

[14] Saputri, A. C., Sajidan, S., Rinanto, Y., Afandi, A., & Prasetyanti, N. M. (2019). Improv-
ing Students’ Critical Thinking Skills in Cell-Metabolism Learning Using Stimulating
Higher Order Thinking Skills Model. International Journal of Instruction, 12(1), 327-342.
https://doi.org/10.29333/iji.2019.12122a

[15] Wahyuni, S., Sanjaya, I. G. M., Erman, E., & Jatmiko, B. (2019). Edmodo-Based Blended
Learning Model as an Alternative of Science Learning to Motivate and Improve Junior
High School Students’ Scientific Critical Thinking Skills. International Journal of Emerg-
ing Technologies in Learning (1JET), 14(07), 98. https://doi.org/10.3991/ijet.v14i07.9980

[16] Ennis, R. H. (2011). Critical Thinking Across the Curriculum: The Wisdom CTAC Pro-
gram. Inquiry: Critical Thinking across the Disciplines, 26(1), 4-18 https://doi.org/10.
5840/inquiryct20132828

[17] Ennis, R. H. (2013). Critical Thinking Across the Curriculum: The Wisdom CTAC Pro-
gram. Inquiry: Critical Thinking Across the Disciplines, 28(2), 25-45 https://doi.org/10.
5840/inquiryct20132828

[18] Herlanti, Y. (2018). Scientific Inquiry Perception and Ability of Pre-service Teachers.
Journal of Turkish Science Education., 15(1), 13

[19] Browne, M. N., & Keeley, S. M. (2012). Asking the Right Questions: A Guide to Critical
Thinking, The Tenth Edition. New Jersey: Pearson Education

[20] Wijayanti, Agustina Tri (2016). Persepsi Peserta Didik Tentang Implementasi Pendekatan
Saintifik Dalam Pembelajaran IPS di SMP Se-Kecamatan Kretek, Bantul. JIPSINDO, 3(1).
https://doi.org/10.21831/jipsindo.v3i1.9671

[21] Sofiani, D., Maulida, A. S., Fadhillah, N., & Sihite, D. Y. (2017). Gender Differences in
Students’ Attitude Towards Science. Journal of Physics: Conference Series, 895, 012168.
https://doi.org/10.1088/1742-6596/895/1/012168

[22] Kardash, C. M., & Wallace, M. L. (2001). The Perceptions of Science Classes Survey:
What Undergraduate Science Reform Efforts Really Need To Address. Journal of Educa-
tional Psychology, 93(1), 199-210 http://dx.doi.org/10.1037/0022-0663.93.1.199

1JET — Vol. 14, No. 19, 2019 147


https://doi.org/10.1016/j.kjss.2018.01.001
https://doi.org/10.1016/j.tsc.2017.06.005
http://doi.org/10.1016/j.jand.2018.03.026
http://doi.org/10.1016/j.jand.2018.03.026
https://doi.org/10.1016/j.cptl.2018.04.019
https://doi.org/10.1016/j.cptl.2018.04.019
https://doi.org/10.1016/j.nedt.2017.11.026
https://doi.org/10.1016/j.nedt.2018.04.011
https://doi.org/10.29333/iji.2019.12122a
https://doi.org/10.3991/ijet.v14i07.9980
https://doi.org/10.5840/inquiryct20132828
https://doi.org/10.5840/inquiryct20132828
https://doi.org/10.5840/inquiryct20132828
https://doi.org/10.5840/inquiryct20132828
https://doi.org/10.21831/jipsindo.v3i1.9671
https://doi.org/10.1088/1742-6596/895/1/012168
https://psycnet.apa.org/doi/10.1037/0022-0663.93.1.199

[23] Bernardo, A. B. I, Limjap, A. A., Prudente, M. S., & Roleda, L. S. (2008). Students’ Per-
ceptions of Science Classes in the Philippines. Asia Pacific Education Review, 9(3), 285—
295. https://doi.org/10.1007/BF03026717

[24] Papathanasiou, I. V., Kleisiaris, C. F., Fradelos, E. C., Kakou, K., & Kourkouta, L. (2014).
Critical Thinking: The Development of an Essential Skill for Nursing Students. Acta In-
formatica Medica, 22(4), 283-286. https://doi.org/10.5455/aim.2014.22.283-286

[25] Maulida, N. L., Firman, H., & Rusyati, L. (2017). Profile of Students’ Critical Thinking
Skill Measured by Science Virtual Test on Living Things and Environmental Sustainabil-
ity Theme. Journal of Physics: Conference Series, 812, 012058. https://doi.org/10.1088/
1742-6596/812/1/012058

[26] Mustapha, R., Mokhtar, S. B., Rahman, S., Husain, M. Y., & Ahamad Bahtiar, R. (2014).
Environmental Factors and Students Learning Approaches: A Survey on Malaysian Poly-
technics Students. Journal of Education and Learning (EdulLearn), 8(4), 387. https://doi.
0rg/10.11591/edulearn.v8i4.784

[27] Enjoh, R. M. P. (2018). The Impact of School Facilities on Teaching and Learning in Pres-
byterian Secondary Schools in the SW of Cameroon. International Journal of Trend in Sci-
entific Research and Development (IJTSRD). 2(6), 1427 — 1437 https://doi.org/10.31142/

ijtsrd18887
[28] Rodzalan, S. A., & Saat, M. M. (2015). The Perception of Critical Thinking and Problem

Solving Skill Among Malaysian Undergraduate Students. Procedia - Social and Behavioral
Sciences, 172, 725-732. https://doi.org/10.1016/j.sbspro.2015.01.425

[29] Sofiani, D., Maulida, A. S., Fadhillah, N., & Sihite, D. Y. (2017). Gender Differences in
Students’ Attitude Towards Science. Journal of Physics: Conference Series, 895, 012168.
https://doi.org/10.1088/1742-6596/895/1/012168

[30] Shi, W.-Z. (2012). Gender, Perception of Learning Physics and Performance in University
Physics: A Case Study From China. Journal of Baltic Science Education, 11(3), 8.

[31] Gegit, Y., & Akarsu, A. H. (2017). Critical Thinking Tendencies of Geography Teacher
Candidates in Turkey. Universal Journal of Educational Research, 5(8), 1362-1371.
https://doi.org/10.13189/ujer.2017.050809

[32] Glass, M. R. (2015). Teaching Critical Reflexivity in Short-Term International Field
Courses: Practices and Problems. Journal of Geography in Higher Education, 39(4), 554—
567. https://doi.org/10.1080/03098265.2015.1084610

[33] Golubchikov, O. (2015). Negotiating Critical Geographies Through A “Feel-Trip”: Expe-
riential, Affective And Critical Learning in Engaged Fieldwork. Journal of Geography in
Higher Education, 39(1), 143-157. https://doi.org/10.1080/03098265.2014.1003800

[34] Rosanti, D. A. (2017). Pengaruh Model Inquiry Terhadap Berpikir Kritis Mahasiswa Geo-
grafi IKIP-PGRI Pontianak. Sosial Horizon: Jurnal Pendidikan Sosial, 3(2), 286—296.
https://doi.org/10.31571/sosial.v5i2.945

[35] Brooks, C. (2012). What About Geography? The Geography Curriculum, Young People,
Critical Thinking And Active Learning. HSSE Online, 1(1), 34-40.

[36] McCarthy, L., & Sziarto, K. (2015). Zombies in The Classroom: A Horrific Attempt to
Engage Students in Critically Thinking About Turkey’s Undead Application to Join The
European Union. Journal of Geography in Higher Education, 39(1), 83-96. https://doi.
0rg/10.1080/03098265.2014.1002078

[37] Goss, P., Sonnemann, J., & Griffiths, K. (2017). Engaging Students: Creating Classrooms
That Improve Learning. 40.

[38] Choy, S. C., & Cheah, P. K. (2009). Teacher Perceptions of Critical Thinking Among Stu-
dents and Its Influence on Higher Education. International Journal of Teaching and Learn-
ing in Higher Education, 20(2), 198-206

148 http://www.i-jet.org


https://doi.org/10.1007/BF03026717
https://doi.org/10.5455/aim.2014.22.283-286
https://doi.org/10.1088/1742-6596/812/1/012058
https://doi.org/10.1088/1742-6596/812/1/012058
https://doi.org/10.11591/edulearn.v8i4.784
https://doi.org/10.11591/edulearn.v8i4.784
https://doi.org/10.31142/ijtsrd18887
https://doi.org/10.31142/ijtsrd18887
https://doi.org/10.1016/j.sbspro.2015.01.425
https://doi.org/10.1088/1742-6596/895/1/012168
https://doi.org/10.13189/ujer.2017.050809
https://doi.org/10.1080/03098265.2015.1084610
https://doi.org/10.1080/03098265.2014.1003800
https://doi.org/10.31571/sosial.v5i2.945
https://doi.org/10.1080/03098265.2014.1002078
https://doi.org/10.1080/03098265.2014.1002078

[39] Cheng, M. H. M., & Wan, Z. H. (2017). Exploring the Effects of Classroom Learning En-
vironment on Critical Thinking Skills and Disposition: A Study of Hong Kong 12th Grad-
ers in Liberal Studies. Thinking Skills and Creativity, 24, 152-163. https://doi.org/10.
1016/j.tsc.2017.03.001

[40] Hong, S., & Yu, P. (2017). Comparison of The Effectiveness of Two Styles of Case-Based
Learning Implemented in Lectures for Developing Nursing Students’ Critical Thinking
Ability: A Randomized Controlled Trial. International Journal of Nursing Studies, 68, 16—
24. https://doi.org/10.1016/j.ijnurstu.2016.12.008

[41] Utomo, D. H. (2016). Brain Based Learning: Effect Model A-Car in Critical Thinking
Skills. Advances in Social Science, Education and Humanities Research, volume 79, 339—
343. Malang: Atlantis Press.

[42] Prayogi, S., Muhali, M., Yuliyanti, S., Asy’ari, M., Azmi, I., & Verawati, N. N. S. P.
(2019). The Effect of Presenting Anomalous Data on Improving Student’s Critical Think-
ing Ability. International Journal of Emerging Technologies in Learning (IJET), 14(06),
133 https://doi.org/10.3991/ijet.v14i06.9717

[43] Ludin, S. M. (2018). Does Good Critical Thinking Equal Effective Decision-Making
Among Critical Care Nurses? A Cross-Sectional Survey. Intensive and Critical Care Nurs-
ing, 44, 1-10. https://doi.org/10.1016/j.iccn.2017.06.002

[44] Jatmiko, B., Prahani, B. K., Munasir, Supardi, Z. A. I, Erlina, N., Pandiangan, P., Zainud-
din. (2018). The Comparison of Or-IPA Teaching Model and Problem Based Learning
Model Effectiveness to Improve Critical Thinking Skills of Pre-Service Physics Teachers.
Journal of Baltic Science Education, 17(2), 300-319

[45] Sari R M, Sumarmi, Astina | K, Utomo D H. 2019 Geography Teachers Perception on the
Implimentation of Mind Map on Scientific Approach. Advances in Social Science, Educa-
tion, and Humanities Research 320, 125 - 131 https://doi.org/10.2991/icskse-18.2019.24

8 Authors

Rima Meilita Sari is doctoral student and researcher at the Geography Education
Program, Faculty of Social Science, Universitas Negeri Malang, JI. Semarang No. 5,
Malang, Jawa Timur, Indonesia and a lecturer at the Geography Education Program,
STKIP Al-Washliyah, Banda Aceh, Indonesia.

Sumarmi is a Professor, Researcher, and senior lecturer at the Geography Educa-
tion Program, Faculty of Social Science, Universitas Negeri Malang, JI. Semarang
No. 5, Malang, Jawa Timur, Indonesia.

I Komang Astina_is a senior lecturer at the Geography Education Program, Facul-
ty of Social Science, Universitas Negeri Malang, JI. Semarang No. 5, Malang, Jawa
Timur, Indonesia.

Dwiyono Hari Utomo is a senior lecturer at the Geography Education Program,
Faculty of Social Science, Universitas Negeri Malang, JI. Semarang No. 5, Malang,
Jawa Timur, Indonesia.

Ridhwan is a lecturer at the Geography Educational Program, STKIP Al-
Washliyah, Banda Aceh, Indonesia.

Article submitted 2019-06-01. Resubmitted 2019-07-12. Final acceptance 2019-07-12. Final version
published as submitted by the authors.

1JET — Vol. 14, No. 19, 2019 149


https://doi.org/10.1016/j.tsc.2017.03.001
https://doi.org/10.1016/j.tsc.2017.03.001
https://doi.org/10.1016/j.ijnurstu.2016.12.008
https://doi.org/10.3991/ijet.v14i06.9717
https://doi.org/10.1016/j.iccn.2017.06.002
https://doi.org/10.2991/icskse-18.2019.24

