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ABSTRACT

The explanatory mixed-method was conducted to assess prospective biology teachers’ (PBTs) perceptions on
thinking as 21% century skills. Data were collected using a quantitative survey method, and an interview with
PBTs from Islamic University. 168 (14 men and 154 women) of 195 PBTs participated in filling out the question-
naire. The questionnaire consisted of 24 statements of aspects of critical thinking, problem-solving, creativity,
metacognition of the 21% century skill. The confirmatory factor analysis (CFA) and alpha Cronbach tests were
used to determine the quality of the instrument. Statistic descriptive, ANOVA, and correlation tests were con-
ducted to analyze the quantitative data. Triangulation was conducted on the results of the interview. The results
of the study indicate that (2) most male and female PBTs at Islamic universities have high skills in critical thinking
and metacognition; (b) most male and female PBTs at Islamic universities have insufficient skills in problem-
solving and creativity skills; (c) the results of this study also showed that there is no relationship between gender
and PBTs skills. This study suggested that teachers and education managers in Islamic universities need to apply
integrative learning by paying attention to the skills needed by PBTs. Learning applied in classrooms should be
based on 21% century skills.

© 2020 Science Education Study Program FMIPA UNNES Semarang

Keywords: prospective biology teachers (PBTs); thinking; 21 century skill

INTRODUCTION curriculum have also become an important issue

throughout the world. Thus, these explanations

In education, assessment of 21% century
skills is the important issue (Geisinger, 2016), be-
cause it is conducted as a key concept and slogan
in the field of education based on 21* century
skills (Greiff & Kyllonen, 2016). Teo (2019) sta-
ted that over the past two decades, educators have
determined strategies to prepare students and
prospective teachers on how to navigate through
the increasingly globalized world and inter-con-
nected landscape associated with the 21% century.
Because in the future, students need these skills
(Larson & Miller, 2011). Additionally, Wang et
al. (2018) reported that 21° century skills in the
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show that other studies of 21% century skills from
various perspectives and important fields are to
be carried out, including in studies of 21 century
skills involving prospective teacher students in the
field of biology education.

The problem of the study is the unclear
classification and terminology of 21% century
skills for prospective biology teachers at Islamic
universities. Also, no studies have been stated that
21st-century skills must be mastered by prospec-
tive biology teacher students at Islamic universi-
ties. In fact, a study of 21% century skills is nee-
ded to determine the type of 21* century skills for
prospective biology teacher students at Islamic
universities. The study of 21% century skills at
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Islamic universities must be done to equip pros-
pective biology teacher students with 21% century
skills.

In fact, many previous studies have exa-
mined the 21% century skills for prospective bio-
logy teachers in public universities. The writers
found a number of previous studies that have stu-
died about 21% century skill for prospective bio-
logy teachers in public universities, such as criti-
cal thinking (Maryuningsih et al., 2019; Fitriani
et al., 2019), metacognitive (Chang et al., 2020;
Listiana et al., 2016), ICT (Aslan & Zhu, 2017),
problem-solving (Nawani et al., 2019), generic
science skill (Haviz et al., 2018), and creativity
(Lucas, 2016). Maryuningsih et al. (2019) con-
ducted quasi-experimental research to investiga-
te the level of critical thinking skills (CTS) of 37
PBTs through online genetic discussion forums,
and the results of the research showed that the
level of critical thinking skills of PBTs increased
based on the nature of chromosome inheritance
learning through online discussion forums. Then,
Fitriani et al. (2019) conducted research on the
exploration of critical thinking of teacher candi-
dates and critical analysis skills based on gender
in anatomy and plant development courses, and
the results showed that the PBTs critical thinking
and critical analysis skills and found a positive
correlation between the prospective teacher’s cri-
tical thinking and critical analysis skills. Aslan &
Zhu (2017) investigated that predicting variables
Turkish pre-service science and other teachers’
integration of ICT into teaching practice and
found that the use of ICT in pre-service teacher
teaching programs increased the pedagogical abi-
lity of pre-service teachers. Chang et al. (2020)
conducted a study of metacognitive inquiry acti-
vities to teach the central dogma concept of DNA
replication and protein synthesis based on the
metacognitive learning cycle (MLC) for students,
and the results of this study showed that students’
metacognition was expressed during the investi-
gation process. Listiana et al. (2016) conducted
quasi-experimental research to compare the effect
of group investigation (GI) strategy, think-talk-
write, group investigation integrated with think
talk write and conventional method on the stu-
dents’ metacognitive skills empowerment in the
biology classroom, and the results of the research
showed that the implementation of teaching stra-
tegies had an effect to empower students’ meta-
cognitive skills.

These previous studies also reported the
importance of 21% century skills in learning bio-
logy. However, these studies have not classified
the skills into clearer terminology. Also, these
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studies only explore one skill in learning biology.
In fact, many exploratory studies of 21% century
skills can be done by teachers in the learning pro-
cess. According to the writers, the terminology is
needed to facilitate teachers integrating skills into
the design and learning process. According to
Zainuddin & Attaran (2016), the integrated lear-
ning process equips students with more compe-
tence needed by the students. Thus, it is necessary
to conduct studies that explore the 21% century
skills broader, for example examining the types
of skills required by PBTs. In addition, the study
should begin with a study of the development of
21% century student skills and assessment instru-
ments (Sondergeld & Johnson, 2019).

Typically, the studies to examine the deter-
mination of prospective teacher-student views on
21% century skills have been carried out by desig-
ning and validating the instruments used to col-
lect the opinions of research participants. Becau-
se the quality of the instrument determines the
quality of the data collected during the study. In
this study, the writers follow the opinions and re-
sults of studies that have been written by Sonder-
geld & Jhonson (2019), where the importance of
assessing the development and validation of 21%
century skills using various methods and approa-
ches. The results of the Sondergeld & Jhonson’s
study (2019) also showed that there are processes
of planning, development, quantitative and qua-
litative tests, and validation of 21 century skill
instruments. In this study, the writers investigate
thinking as a 21* century skill written by Green-
stein (2012). According to Greenstein (2012), the-
re are three classifications of 21% century skills;
thinking, acting, and living, that are determined
based on four skill levels. In this study, the use
of the different levels of skills is assumed to be
effective to capture responses of PBTs at Islamic
universities in Indonesia. Because the 21 centu-
ry skill assessment is effectively used at different
levels of education.

In this study, the writers also investigated
the relationship between gender and 21 century
skills of PBTs, because the writers found differen-
ces in the results of studies reported by previo-
us researchers who had examined the relation-
ship between gender and skill, and gender with
achievement. Although it is still being studied
and debated, it is found that there are gaps in the
learning outcomes of male and female students
(Pederson, 2019; Alfarhan & Dauletova, 2019).
For example, Ashraf’s (2018) study presented
that there was a statistically significant difference
between female and male students’ mean scores
of the Jordanian students on 21 century skills
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(Cs21). Sladek et al. (2010) reported that there
are gender and age differences in the thinking
process, of men, adults, and teenagers. In addi-
tion, the results of other studies show that the
ability to analyze and draw conclusions for male
PBTs is better than female PBTs (Fitriani et al.,
2019). The findings of these three studies are un-
derstood as a form of a positive relationship bet-
ween age and creative performance of students
(Warren et al., 2018).

These explanations show that there is a
gap that can be explored in this study. This stu-
dy will be approved for these explanations. The
prospective biology teachers’ (PBTs) perception
on thinking as 21 century skill in Islamic univer-
sity was assessed by the three research objectives
was to examine; (1) the quality of the thinking
skills instrument of PBTs; (2) the profile of the
thinking skills of PBTs; and (3) the difference in
the thinking skills of male and female PBTs.

Integrated Instruction at the Islamic University
in Indonesia

Integrated instruction is learning that ex-
plores student knowledge broadly by combining
various subjects of knowledge with environmen-
tal aspects, for example, culture, communication,
science, mathematics, social science, music, and
art (Drake & Reid, 2018). Haviz (2016) explains
that learning is characterized by the unification
and use of several materials, strategies, methods,
approaches, and other aspects of learning. Accor-
ding to the decision of the Directorate General
of Islamic Education Ministry of Religion of the
Republic of Indonesia Number 2498 in the year
2019, integrated instruction was a characteristic
of studying Islamic universities in Indonesia. Pre-
viously, this integrated instruction was developed
independently by each Islamic university in Indo-
nesia. Since 2016, IAIN Batusangkar also imple-
mented integrated instruction.

The application of integrated instruc-
tion during the learning process refers to the
university’s integrative learning guidelines. The
application of this integrated instruction imp-
roves student skills and learning outcomes. For
example, research conducted by Haviz (2016)
and Haviz et al. (2016). Both studies have integra-
ted embryology with the Quran at Islamic univer-
sities. There are integrated instruction research
on their different respective content (Zainuddin
& Perera, 2019; Agyei & Voogt, 2015; Holland
& Piper, 2014). For example, Zainuddin & Pe-
rera (2019) identified the differences between a
flipped classroom and a non-flipped classroom
instructional model. The findings show that the
out of class activities including the sharing of
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short video clips uploaded on to the institutional
learning management system for students’ access
before class had successfully established the basic
psychological needs of self-determination theory.

However, a clear gap found in the applica-
tion of integrated instruction in Islamic univer-
sities is not yet clearly determined by the type of
skills needed by students. If it is related to the
application in class, there are not many reports of
studies on the application and type of skills nee-
ded by students. Therefore, this study investigates
the skills required by PBTs at Islamic universities
after the implementation of integrated instructi-
on.

Thinking as 21% Century Skill

Thinking skill is part of the thinking, ac-
ting, and living (TAL) framework, that consists
of critical, problem-solving, creativity, and me-
tacognition. Besides, critical thinking includes
the concept of analyzing information, applying
strategies, ideas, logical inquiry,..., etc.; problem-
solving is a basic process of identifying and choo-
sing problems to be solved based on work un-
derstanding, brainstorming, choosing solutions,
making plans, and creativity includes curiosity,
fluency, originality, elaboration, imagination,
and flexibility (Greenstein, 2012).

According to Fisher (2011), critical thin-
king is associated with any subject, content, or
problem where the participants skillfully improve
the quality of their thinking. Also, there are five
parts of critical thinking skills; clarification, sup-
port, conclusions, further clarification, and strate-
gy (Hudha & Batlolona, 2017; Duran & Dokme,
2016). Bakir & Ozetekin (2014) state that crea-
tivity is an important skill for prospective teach-
ers. Because creativity is a process of experience,
limitation of habits, new ways, and flexibility in
solving problems.

The fourth thinking skill is metacognition.
Metacognition includes two components, kno-
wledge, and process-based learning (Yerdelen-
Damar et al., 2015). In the classroom, aspects
of metacognition are directed, forward-looking,
conscious, self-regulated, and flexible (Green-
stein, 2012). Also, metacognitive skills contribute
to student learning outcomes (Bahri & Corebima,
2015). Thus, an explanation of thinking as 21%
century skills was summarized in Table 1. Table 1
illustrated the conceptual of four of the thinking
skills. These four skills are classified into a sca-
le of 1-4, with details at level 1: emerging tier =
2.0 to 2.7 (beginning, novice, poor, serious errot,
incomplete); level 2: able tier = 2.8 to 3.1 (deve-
loping, basic, fair, some misconception, partial);
level 3: skilled tier = 3.2 to 3.5 (accomplished,
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professional, good, meets requirements, mostly
complete; level 4: top tier = 3.6 to 4.0 (exemplary,
advanced, excellent, goes beyond requirements,
fully complete). Researchers have translated from
English into Indonesian to be more easily under-
stood by participants (Greenstein, 2012).

Table 1. The Four of Thinking Skill

Critical Apply, evaluation, use of
thinking data, analysis, synthesis

Identify the problem, ap-
plies problem solving,
identifies solutions, eval-
uates solutions, defends
solutions, applications,
inductive and deductive
reasoning

Problem
solving

Thinking
skill
Curiosity, fluency, origi-
nality, elaboration, flex-
ibility, divergents, messi-
ness/risk taking

Creativity

Feflective, aware of
thinking, strenghts and
style, using metacogni-
tion

Metacog-
nition

METHODS

This study employed a mixed-method
with an explanatory sequential design (Cres-
well, 2016). The reason for choosing this design
is because the perception of prospective biology

Table 2. Rubric Terminology of 21% century Skill
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teachers is determined by quantitative findings
followed by qualitative findings. Both findings
are strengthened by a more comprehensive exp-
lanation. Thus, this study expects the study out-
comes of deep understanding or a more in-depth
understanding of quantitative data from prospec-
tive biology teachers. In this study, it involves a
two-phase project in which the researcher collects
quantitative data in the first phase, analyzes the
results, and then uses the results to plan the se-
cond, qualitative phase. The quantitative results
inform the types of participants to be purposeful-
ly selected for the qualitative phase and the types
of questions that will be asked of the participants.
The data collection proceeds in two distinct pha-
ses with intense quantitative sampling in the
first phase and with purposeful sampling in the
second, that is the qualitative phase. The quan-
titative and qualitative databases are analyzed
separately in this approach. Finally, this design
interprets the follow-up results in a discussion
section of the study.

In the quantitative phase, this study uti-
lized a descriptive survey. 168 (14 men and 154
women) of 195 PBTs participated in filling out
the questionnaire. The goodness level of the rese-
arch participants was 2.82 %. The questionnaire
consisted of 24 statements of aspects of critical
thinking, problem-solving, creativity, metacogni-
tion of the 21% century skill (Greenstein, 2012).
The questionnaire has a rating scale of 1-4, and
the four levels were broadly described in Table 2.

Level 4 Level 3 Level 2 Level 1
Top tier = 3.6 to 4.0 Skilled tier = 3.2 to 3.5  Able tier = 2.8 to 3.1 Emerging tier = 2.0 to 2.7
Exemplary Accomplished Developing Beginning
Advanced Proficient Basic Novice
Excellent Good Fair Poor

Goes beyond require-
ments

Meets requirements

Fully complete Mostly complete

Some misconception Serious error

Partial Incomplete

To determine the validity of the instrument
used the CFA Test. This test is often used to deter-
mine the quality of instruments and is considered
a credible way by previous researchers such as
Suhr (2018), Chai et al. (2015), Jia et al. (2016),
and Sang et al. (2018). The Cronbach Alpha test
was used to determine the reliability of the instru-
ment. To determine the PBTs thinking skill profi-

le in the form of average score and standard devi-
ations, raw data were analyzed with descriptive
statistics. PBT skill levels are displayed as a per-
centage. ANOVA test was used to determine dif-
ferences in male and female PBTs thinking skills.
And, the correlation test is used to determine the
relationship between gender and thinking factors.
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In the qualitative phase, in-depth inter-
views were conducted with 5 male PBTs and 7
female PBTs. According to Creswell (2016), the
quantitative results inform the types of partici-
pants to be purposefully selected for the quali-
tative phase and the types of questions that will
be asked of the participants. Based on this expla-
nation, in this study, the number of participants
used was following the research provisions. In-
terviews were conducted separately between one
respondent and another respondent. Interview
questions given to respondents were developed
according to the questionnaire indicators in the
quantitative test. Triangulation was conducted on
the results of the interview. Steps such as verifica-
tion, display and conclusion drawing from data
are carried out to obtain or justify more valid and
reliable information.

0. 57 CT
0. 28 = ES
0. 24 8= CcY

Chi-3quare=2.€5, df=2,

/u_
/

P-value=0.2€087, RMSEA=0.045
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RESULTS AND DISCUSSION

CFA and Alpha Cronbach Test Results

The CFA test results showed that the Chi-
Square score = 2.69, df = 2, P-value = 0.26087 and
RMSEA = 0.045. The reliability test results show
that the Cronbach’s Alpha score = .844 with N of
Items = 24. Based on the pictures it can be conclu-
ded that all of the items (24 items) presented are
valid because based on the image at the T-Value
position there is no arrow from each indicator
that was colored Red (see fig. 1 and fig. 2). This
finding indicates that all items are valid. Besides,
the results on the p-value of each item indicate
that for all items the p-value is smaller than alpha
divided by the number of items. The results of the
p-value are all items smaller than alpha divided
by the number of items, it can be concluded that
all items measuring each indicator of thinking are
valid.

™

0.65

0.7

0.82

Figure 1. Confirmatory Factor Analysis for Critical Thinking, Problem Solving, Creativity, Metacog-

nition for Standardized Solution

Furthermore, in the fig. 1 Standardized So-
lution showed only one item or factor load who-
se number is less than 0.3. This finding indicates
that points 2 to 24 can be said to be valid. Thus,
the validity coefficient can be considered satisfac-
tory if it exceeds 0.1 (Suhr, 2018). Furthermore,
Suhr (2018) stated that CFA is a picture of the
simplification of interrelated steps and the num-
ber of constructs and factor structures to deter-
mine the content or meaning of these factors. In

addition, the findings of this study are also in line
with studies conducted by Jia et al. (2016). Regar-
ding the use of Cronbach’s alpha as a reliability
test, Taber (2018) has said that (a) Cronbach’s
alpha is a statistic used by the writer to show that
tests and scales that have been built or adapted for
research projects, and (b) high alpha values provi-
de limited evidence of the reliability of research
instruments.
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P-value=0.2€0087, RM3SEA=0.045

Figure 2. Confirmatory Factor Analysis for Critical Thinking, Problem Solving, Creativity, Metacog-

nition for T-Value

Profile of Thinking Skill PBTs

Table 3 shows that the highest score for cri-
tical thinking was found at the exemplary level.
The highest critical thinking score for male PBTs
was 0.40%, and the highest critical thinking score

for female PBTs was 0.44%. Then, the lowest cri-
tical thinking score was found at the novice level.
The lowest critical thinking score for male PBTs
was 0.11%, and the lowest critical thinking score
for female PBTs was 0.09%.

Table 3. Descriptive Statistics for the Profile of PBTs Thinking Skills

PBTs Skill Level (%)
Thinking Skill Novice Basic Proficient Exemplary

Male Female Male Female Male Female Male  Female
Critical thinking 0.11 0.09 0.16 0.16 0.33 0.21 0.40 0.44
Problem solving 0.07 0.06 0.25 0.30 0.38 0.34 0.24 0.23
Creativity 0.09 0.09 0.29 0.35 0.33 0.28 0.29 0.20
Metacognition 0.12 0.17 0.23 0.25 0.27 0.28 0.40 0.34
Total 0.39 0.41 0.93 1.06 1.31 1.11 1.33 1.21
Average 0.098 0.103 0.233 0.265 0.328 0.278 0.333 0.303
SD 0.022 0.047 0.054 0.081 0.045 0.053 0.081 0.11

The highest score for critical thinking was
found at the exemplary level. The highest critical
thinking score for male PBTs was 0.40%, and the
highest critical thinking score for female PBTs
was 0.44%. The lowest critical thinking score
was found at the novice level. The lowest critical
thinking score for male PBTs was 0.11%, and the
lowest critical thinking score for female PBTs was
0.09%.

In contrast to critical thinking, the highest
score for problem-solving was found at a profi-
cient level. The highest problem-solving score for
male PBTs was 0.38%, and the highest problem-
solving score for female PBTs was 0.34%. The lo-

west score for problem-solving was found at the
novice level. The lowest problem-solving score
for male PBTs was 0.07%, and the lowest prob-
lem-solving score for female PBTs was 0.06%.
The study findings on creativity differ from
both critical thinking and problem-solving. The
highest score for creativity skills was found at dif-
ferent skill levels. The highest creativity score for
male PBTs was 0.33%, which was found at the
professional level. The highest creativity score for
female PBTs was 0.35%, which is found at the
basic level. The lowest creativity score was found
at the novice level. The lowest creativity score for
prospective male and female PBTs was 0.09.
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In line with critical thinking, the highest
score for metacognition was found at the exemp-
lary level. The highest metacognition score for
male PBTs was 0.40%, and the highest meta-
cognition score for female PBTs was 0.34%. The
lowest score for metacognition was found at the
novice level. The lowest metacognition score for
male PBTs was 0.12%. The lowest metacognition
score for female PBTs was 0.17%.

The results of this study indicate that no-
vice was the lowest skill level for the four types
of skills e.g. critical thinking, problem-solving,
creativity, and metacognition. The highest level
for critical thinking and metacognition was found
in exemplars, and the highest level for problem-
solving and creativity was found in proficient, alt-
hough the highest score of creativity for female
biology teacher candidates was found at the basic
level.

Interview results are in line with the re-
sults of descriptive statistical tests. PBTs answer
questions that indicate that their critical thinking
and metacognition skills are at a good level. The
transcript of interviews with PBTs about the app-
lication of critical thinking skills in the learning
process wrote in the following section.

1. Researcher: In the aspect of applying critical
thinking to the learning process, do you have
a good understanding of the theories and facts
related to the learning material?

PBTs: I have a poor understanding of facts,
principles and everything needed to help me
understand the problem in learning.

2. Researcher: In the aspect of using analysis in the

learning process, do you use it? How do you apply
the analysis in the learning process?
PBTs: With help, I can understand the problem
directly and draw simple conclusions after
being helped by others, especially by classmates.
Sometimes I explain the main problems
inaccurately. But I cannot contemplate it carefully
in an objective way.

The transcript of interviews with PBTs
about the application of metacognition skills in
the learning process wrote in the following sec-
tion.

1. Researcher: How do you reflect on your thinking
of learning?

PBTs: I need a visual or verbal structure to help me
reflect on thoughts or with the help of others, I can
improve thought reflection.

2. Researcher: Do you use metacognitive when
studying? How do you do it?

PBTs: I use my metacognitive abilities to improve
my learning and productivity. I routinely apply it
in daily practice.
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Also, PBTs answer questions that indicate
that their problem-solving and creativity skills are
at a less or enough level. The transcript of inter-
views with PBTs about the application of prob-
lem-solving skills in the learning process wrote in
the following section.

1. Researcher: Do you use analysis and synthesis in

the learning process?
PBTs: With the help of others, I can understand
the problem directly and draw simple conclusions.
But sometimes I explain the main problems
inaccurately. But I cannot contemplate it carefully
in an objective way. So as to combine and connect
difficult ideas. So, I am less able to compile two
different ideas, see a direct pattern, and summarize
it.

2. Researcher: In the aspect of using evaluation in

the learning process, do you have the ability to
evaluate learning material?
PBTs: The ability to evaluate objects, settings, or
performance that I have is quite clear, especially
related to the criteria or standards given by
the lecturer in learning, so that I can use and
understand the evaluation process accurately.

The transcript of interviews with PBTs
about the application of creativity skills in the
learning process wrote in the following section.

1. Researcher: How do you elaborate and focus on

creativity while learning?
PBTs: Maybe some ideas come to me if I'm
working hard and usually I can find a way to
make it better. I can do one or two but my idea is
relatively simple. I can do two or three things with
the process: merge, modify, adjust, or rearrange.

2. Researcher: Do you study and work when you do it

with flexible creativity?
PBTs: Sometimes it’s hard for me to adjust to
change. When someone reminds me to think
differently, I can usually do it. So that I cannot
work effectively even when things change and pay
attention to the potential of some things when I
study.

The Difference in the Thinking Skills of Male
and Female PBTs

ANOVA has been conducted to differenti-
ate thinking skills between male and female PBTs
Before, a homogeneity test was also carried out,
and the results of the test of homogeneity of va-
riances showed that the Levene Statistics score =
.904, dfl = 1; df2 = 670 and Sig. = .342. So, it was
concluded that found the similarity of variance
and ANOVA test can be done. ANOVA test re-
sults showed on Table 4 that there are significant
differences thinking skills of male and female
PBTs (F'score; 7157, p> 0.05). So, it was concluded
that there were differences in thinking of male
and female PBTs at Islamic universities.
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Table 4. ANOVA Scores for Different of Thinking skills PBTs

Sum of Squares df Mean Square F Sig.
Between Groups 1505.194 1 1505.194 7.157 .008
Within Groups 140911.179 670 210.315
Total 142416.373 671

Furthermore, correlation tests carried out
to determine the relationship and interaction bet-
ween gender variables (male and female) with the
type of thinking (critical thinking, problem sol-

ving, creativity, and metacognition). The correla-
tion test data for gender variables with thinking
factors showed on Table 5.

Table 5. Correlation for Gender and Factor of Thinking Skill

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 18011.475* 7 2573.068 13.734 .000
Intercept 1028200.944 1 1028200.944  5487.930 .000
JK 1505.194 1 1505.194 8.034 .005
Indicator 1872.895 3 624.298 3.332 .019
JK * Indicator 1105.865 3 368.622 1.967 118
Error 124404.898 664 187.357
Total 3296276.283 672
Corrected Total 142416.373 671

a. R Squared = .126 (Adjusted R Squared = .117)

The study presented that there is no rela-
tionship between gender with the thinking skills
factor. Because, the finding indicated that (a)
There was a difference in the thinking skills of
male and female PBTs (F=8.034, P>0.05); (b)
There were differences in the ability of PBTs
based on indicators (F=3.332, with a significan-
ce of 0.019); and (c) There was no interaction of
gender with factors (F=1.967, with a significance
of 0.118).

This study revealed that there was no re-
lationship between gender and PBT skills. The
findings of this study were coherent with rese-
arch conducted by previous researchers in bio-
logy learning. Hadjichambis et al. (2016) found
that gender is only a factor that will function as a
mediator in learning about human reproduction.
Furthermore, in the study of toxic and non-toxic
plants, no differences were found in the identifi-
cation skills of poisonous plants concerning age
and sex (Prokop & Fancovitova, 2019). Spernjak
& Sorgo (2018) have examined about testing dif-
ferences in the knowledge gained and students’
preferences for various technologies in biology
laboratory work, and the results showed that
there were no statistical differences related to the
acquisition of student knowledge between these
laboratory technologies concerning grades, gen-

der, or school score. And the level of education
in learning biology also determine learning out-
comes (Fonseca et al., 2012).

The study showed that PBTs gave their
opinion about the need to increase mastery in
problem-solving and creativity skills. On the ot-
her hand, for critical thinking and metacogniti-
on skills, PBTs gave the opinion that they alrea-
dy have good skills. This finding means that the
applied integrative learning has not yet had an
impact or has not targeted problem-solving and
creativity skills for PBTs. On the other hand, in-
tegrative learning has targeted critical thinking
and metacognition skills.

In this study, problem solving and crea-
tivity were less mastered competencies but it is
important to be taught to prospective biology
teacher students. Both of these skills involve the
process of: (a) describing problems with depth
and clarity; (b) looking at problems with an open
mind, evaluating alternatives, and considering
various perspectives; (c) gathering information to
make informed choices and developing plans; (d)
applying and monitor with integrity, and (e) eva-
luating the results and being willing to review the
problem (Greenstein, 2012). Furthermore, this
study also shows that students’ problem-solving
skills increase when applying problem-based lear-
ning (Argaw et al., 2016).
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In this study, four skills reviewed and con-
sulted with the PBTs. These findings are in line
with the results of studies conducted by Afandi et
al. (2019). The study revealed that there are four
competencies in The Indonesian Parnerships of

21% century Skills (IP-21CS) for prospec-
tive science teacher students: (1) 4Cs (critical
thinking, creative thinking, collaboration, and
communication); (2) ICTs (technology, media,
and information literacy); (3) spiritual values (re-
ligious beliefs and spiritual awareness), and (4)
character building (teachers’ attitude and scien-
tific attitudes).

This study has implications that prospec-
tive biology teachers in Islamic universities need
to master 21° century skills, namely critical thin-
king, problem-solving, creativity, and metacog-
nition. They need to understand that learning in
class requires a learning environment that inclu-
des critical thinking, problem-solving, creativity,
and metacognition. Teachers and learning ma-
nagers also need to understand that the learning
they manage must contain critical thinking, prob-
lem-solving, creativity, and metacognition.

CONCLUSION

The findings of this study indicated that;
(a) Most male and female PBTs at Islamic uni-
versities have high skills in critical thinking and
metacognition; (b) Most male and female PBTs
at Islamic universities have insufficient skills in
problem-solving and creativity skills; (c) This stu-
dy presents that there is no relationship between
gender and PBT skills.

The results of this study can be used as
criticism for educational management majors in
biology education in Indonesia, especially at Isla-
mic Universities. Educational managers need to
pay attention that the application of integrative
learning needs to pay attention to the skills re-
quired by PBTs. Learning applied in classrooms
must be based on 21* century skills.
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