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meiacognition of the 21^ centuty skill. The confirmatory factor analysis (CF A) and alpha Cro
determine the quality of the instrument Statisit ic  descriptive, anova and correlation test  was conducted to analyze the
quantitative data Triangulation was conducted on the results of the interview. The results of the study indicate that
(a) most male and female PBTs at Islamic universities have high skills in critical thinking and metacognition;  (b) most
mate and female PBTs at Islamic universities have insufficient skills in problem solving and creativity skills;  (c) the
results of this study also showed that them is no relationship between gender and PBTs skills.

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

INTRODUCTION
In education, the assesing of 21st century skills was the important issue (Geisinger. 2016), because its was

conducted as a key concept and slogan in the field of education based 21st centuty skills (Greiff &. Kyllonen, 2016).
Teo(2019)also stated 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-connected landscape
associated with the 21st century. Because in the future, students needeert this skills (Larson & Miller, 2011).
Addit ionally. Wang et a!, (2018) reported that 21st century skills in the curriculum have also become an important
issue throughout the world. Thus, these explanations show that other studies of 21st century skills from various
perspectives and important fields are to be carried out, including in studies of 21st century skil ls  involving prospective
teacher students in the field of biology learning.

The authors has found a number of previous studies that have studied about 21st century skill for prospective
biology teachers, such as; crit ical thinking (Maryuningsih etal., 2019; Fitriani et ai., 2019), metacognitive (Chang et ~
al.,  2020; Lishanaetal. 2016); ICT (Asian & Zhu. 2017), pioblcm solving (Nawani ct  al, 2019), generic science skill
(llavizcta! ,2018), and creativity (Lucas, 2016). Maryuningsdi et al. (2019) conducted quasi-experimental research
to investigate the level of crit ical thinking skills (CTS) of 37 PBTs through online genetic discussion forums, and the
results of research showed that the level of critical thinking skills of PBTs has increased based on the nature of

on the exploration of critical thinking of teacher candidates and crit ical  analysis skills  based on gender in anatomy and
plant development courses, and the results showed that the PBTs critical thinking and crit ical analysis skills were
underdeveloped and also found a positive correlation between the prospective teacher's critical thinking and critical
analysis skills. Asian & Zhu (2017) investigated that predicting variables Turkish pre-service science and other
teachers' integration of 1CT into teaching practice, and found that the use of 1CT in pre-service teacher teaching
programs increased the pedagogical ability of pre-service teachers. Chang et ai (2020) conducted a sludy of
metacognttive inquiry act ivities lo teach the central dogma concept of DNA replication and protein synthesis based
on the metacognitive learning cycle (M1X^) for students, and the results of this study showed that students'
metaccgnition was expressed dunng the investigation process. Listiana et  al (2016) conducted a quasi-experimental
research lo compare the effect of group investigation (GI) strategy, think talk write, group investigation integrated
with think talk wntc and conventional method en the students' metacognitive skills empowerment in biology
classroom, and the results of the research showed that the implementation of teaching strategies had an effect to
empower students'  metacognitive skills.

These studies repotted that also the importance of 21st century skills in learning biology. How h
studies have not classified ihe skills into a dearer terminology. Also, these studies only explore one skdl in learning
biology. In fact, many exploratory studies of 21st century skills can be done by teachers in the learning process.
According to the authors, the terminology is  needed to facili tate teachers integrating skil ls into Uie design and learning
process. In addition, because the integrated learning process equips students with more competence (Zamuddin &
Attaran, 2015). Thus, it  is necessary to conduct studies that explore the ^ist century skills  more broadly, for example

ABSTRACT
as conducted to assess prospective biology teachers' (PBTs) perception on
collected using a quantitative survey method, and an interview with PBTs

(14 men and 154 women) from 195 PBTs participated in filling out the
of aspects of critical thinking, problem solving, creativity,
fli (CF A) d lh Cbhd

The explanatory mixed method
Blinking as 21st century skills. Data we
from Islamic Univesity. A total of 168
questi

Assessing Prospective Biology Teachers' (PBTs) Perception on Thinking as
21st Century Skill; A Case Study Islamic University in Indonesia
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reral of Islamic Education Ministry of Religion of the Republic of Indon
2019, integrated instruction was a characteristic of study ing Islamic university in Indonesia. Previously,  this  integrated
instruction was developed independently by each Islamic university in Indonesia Since 2016, IAIN Batusangkar also
implemented integrated instruction.

The application of Integrated instruction during the learning process refers to the university's integrative
learning guidelines. The application of this integrated instrution improves student skills and learning outcomes. For
example, research conducted by Haviz (2DI6) and Haviz et  al. (2012). Both studies have integrated embryology with
the Quran at Islamic universities. There are integrated instruction researches on their different respective content
(2^tinuddin &Perera, 2017; Agyei & Voogt, 2015; Holland 4 Piper, 2014). For example, Zainuddin & Perera (2017)
identified the differences betweena flipped classroom and a non-flipped classroom instructional  model,  and The results
of the study showed that the out of class activities included the sharing of short video clips uploaded on to the
institutional learning management system for students' access before class had succesfully established the basic
psychological needs of self determination theory.

However, a clear gap found in the application of integrated instruction in Islamic universities is  not yet clearly
determined 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 needed by students. So, this study Investigates the skills required by
PBTs at Islamic universities after the implementation of integrated instruction.

Thinking as 21st Century Skill
Thinking skills are part of the thinking, acting and living (TAL)

solving, creativity, and metacognit ion. In addition, critical thinking inc

n and usere unifica'
s, approilegies.

I) Hnviil ie and art (Drake t
everal materials, st

iwledge broadly by combining vr
raily of In

)g the types of skills required by PBTs. In addition, the study should begin with a study of the development
of IM century student skills and assessment instruments (Sondergeld & Johnson, 2019).

In this study, the authors follow the opinions and results of studies that have been written by Sondergeld and
Jhonson (2019),  where the importance of assessing the development and validation of21s( century skills using various
methods and approaches. The results of the Sondergeld and Jhonson's study (2019) also showed that there are
processes of planning, development, quantitative and qualitative tests and validation of 21st century ski! instruments
In this study, the authors examine thinking as a 21st century skill written by Greenstein (2012). According to

based on four skill levels. In this study,  the use ofdifferenl level  of skills is  assumed to be effective to capture responses
of PBTs at Islamic universities in Indonesia. Because the 21st century skit assessment is effectively used at different

In this study, also the authors investigated the relationship between gender and 21si centuty skills of PBTs
Because the authors found differences in the results of studies reported by previous researchers who had examined the
relationship between gender and skill,  oriand gender with achievement. Although, i t  is  still being studied and debated,
it Is found that there are gaps in the learning outcomes of male and female students (Pedeison. 2019; Alfarhan &
Dauletova. 2019). For example, Kan'an (2018) results showed that there was a statistically significant difference
between female and male students' mean scores of the Jordanian students' 21 st century skills  (Cs21). Also,  Sladek et
al. (2010) reported that  there are gender and age differences in the thinking process, of men, adults, and teenagers. In
addition, the results of other studies show thai the ability to analyze and draw conclusions for male PBTs is more
better than female PBTs (Fitriani et  al.,  2019).  The findings of these three studies are understood as a form of a positive
relationship between age and creative performance of students (Warren ei al.. 2018) However, the results of other
previous studies also showed thai there is no relationship between gender and learning outcomes (Reese et al., 2001;
Ai. 1999, Rejskindetal., 1992). For examples, Rejskind el  al. (1992) stated that no gender differences were found on
the measures of personality and cognitive style, and no significant association was found between cognitive style and
personality.

These explanation show thai there is  gap that can be explore with this study. This study will  be approved these
explanations. The three research objectives was to assesin^; (1) (he quality of the thinking skills instrument of PBTs;
(2) the profile of the thinking skills of PBTs; and (3) Ore difference in the thinking skills of male and female PBTs.



5.' ^v^

To determine the validity of the instrument used the CFA Test This test  is  often used to determine the qualify
of instruments and is considered acredible way by previous researchers such as Suhr (2018);  Chai et  al. (2015);  Jiaet
al.  (2016);  and Sangct al. (2018). The Cronbach Alpha test was used to determine the reliability of die inslnimenL To
determine die PBTs thinking skill profile in die form of average values and standard deviations, raw darn were
analyzed with descriptive statistics. PBT skill levels are displayed as a percentage. Anova test was used to determine
differences in male and female PBTs thinking skills. And,  the correlation rest is used to determine the relationship
between gender and thinking factors .

In the qualitative rest, in-depth interviews were conducted with 5 male PBTs and 7 female PBTs. interviews
were conducted separately between one respondent and another respondent. Interview questions given to respondent
were developed according lo the questionnaire indicators in the quantitat ive test. Triangulation was conducted on the
results  of the interview. Steps such as verification, display and conclusion drawing from data are carried out lo obtain
or justify more valid and reliable Information.

Beginning

Poor

Level 1

Denlopiog
Basic
Fair

Level  2

Accomplished
Proficient
Good

ems    meets reqoiranenu

h
Exemplmy

Excellent
goes beyond reqiri™
flith-  comnlete

Level  4

applying strategics, ide^s, logical Inquiry,...,etc; problem solving is a basic process of identifying and choosing
problems to be solved based on work understanding, brainstoiming, choosing solutions, making plans etc and
creativity includes curiosity, fluency, originality, elaboaration, imagination and flexibility (Greenstein,  2012).

According to Elder (2017), critical thinking is associated with any subject, content, or problem where the
participants skillfully improve the quality of their thinking. Also, there are 5 parts to critical thinking skills
clarification, support, conclusions, further clarification, and strategy (Wartono et at., 2018; Duran & Doktne, 2016).
Bakir & Ozetekin (2014) state that creativity is an important skill for prospective teachers. Because creativity i •
process of experience, l imitation of habits, new ways and flexibility in solving problems (Belanger et al., 2011).

The fourth thinking skill is metacognition. Metacognit ion includes two components, knowledge and process
based learning (Damar et ah, 2015). In the classroom, aspects of metacognition are directed, forward-looking,
conscious, self-regulaicd and flexible (Greenstein, 2012). Also, mclacognir ive skills contribute to student learning
outcomes (Bahri & Corcbimn, 20IS).  Thus,  an explanation of thinking as 21st  century skills  was summarized in Table
1. Table 1 illustrated the conceptual of four of thinking dril ls.

Table I. The Four of Thinking Skill\
Critical dunking           Apply, evaluation, use of data,  analysis, synthesist
p..    . .             Identify die problem. appl'M problem solving, identifies  solutions,  evaluatesj,TMaktog   Problem solving          solutions,  defends solutions,  applications,  inductive and deductive masoning|

*^"       Creitivitv                Curiosity, fluency,  originality,  elaboration, flexibility,  diwrgents,I
tJe"lvlly                messinas/ri^ taking^
MetacognitionFefiective.  aware of thinking, stmmhts and style,  using mctacognitioa,,

)
METHODS'

This study used a mixed method, with an explanatory sequential design (Creswell, 2014). The reason for
choosing this design is because quantitative findings are followed by qualitative findings, and both findings are
strengthened by a more comprehensive explanation. Thus, fliis study expects the study outcomes of deep
understanding or a more in-dept understanding of quantitative data.

This research utilized the quantitative method with a descriptive survey. A total of 168 (14 men and 154
women) from 195 PBTs participated in filling out the questionnaire. The goodness level of (he research participant
was in 2.82 %. The questionnaire consisted 24 statements of aspects of critical thinking, problem solving, creativity,
metacognition 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.



RESULTS AND DISCUSSION
CFA and Alpha C ran bach Tot Results

The CFA test resulis showed that the Chi Square score = 2.69, df - 2, P-value = 0.26087 and RMSEA -
0.045. The reliability lest results show that the Cronbach's Alpha score - .844 with N of Hems = 24. Based on the
pictures it can be concluded that all of the items (24 items} presented are valid because based on Ihe image at the T-
Vaiue position there is no arrow from each indicator that was coloured Red. This finding indicates that all items are
valid. In addition, 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.

Furthermore, in the % I Standardized Solution f^und only one item or factor load whose number is less
than 0.3. This Sliding indicates that points 2 to 24 can be said to be valid. Thus, the validity coefficient can be
considered satisfacto^y if it exceeds the 0.1 (Suhr. 2018). Furthermore. Suhr (2018) stated that CFA is a picture of
simplification of interrelated steps and the number of constructs and factor structures to determine the content or
meaning of these factors. In addition, the findings of this study are also in line with studies conducted by Jia et a! .
(2016). Regarding the use of Cronbach's alpha as a reliability test,  Tabet (2018) has said that (a) Cronbach's alpha is
a statistic used by the author to show that teats and scales that  have been built  or adopted for research projects,  and (b)
high alpha values provide l imited evidence of the reliability of research instruments



drinking score fo
die lowest critical thinking score was found at the novice level. The lowest crit ical thinking sc
0.11%, and die lowest cri tical drinking score for female PBTs was 0.09%|'

The highest score for critical thinking was found at die exemplary level. The highest cri tical thinking score for\m
male PBTs was 0.40%, and the highest  cri tical thinking score for female PBTs was 0.44%.  The lowest critical dunking#, ~
score was found at tile novice level. The lowest critical thinking score for male PBTs was 0.11% and the lowestifi1
critical thinking score for female PBTs was 0.09%.<H

In contrast to critical thinking, the highest score for problem solving was found it a proficient level .  The highestjjF
prob]emsolvmgscoreformalePBTswas0.38%,andthehighestproblemsolvingscoreforfenulePBTswas 034%y^^ *
The lowest score for problem solving was found at  the novice level. The lowest problem solving score for male PBTs
was 0 07%, and the lowest problem solving score for female PBTs was 0.06%.

The study findings on creativity differ from both cri tical thinking and problem solving. The highest score for
creativity skills was found at different skill levels. The highest creativity score for male PBTs was 0.33%, which was™ •
found at die professional level. The highest creativity score for female PBTs was 0.33% which is found at the basic   - '
level. The lowest creativity score wass found at the novice level. Hie lowest creativity score for prospective male and*
female PBTs was 0.09.' J8J-'

Similar to critical thinking, the highest score for metacognition was found at the exemplary level. The highestJf
metacognition score for male PBTs was 0.40% and the highest metacognition score for female PBTs was 0 34% The*f^.n
lowest score for metacognition was found at the novice level. The lowest metacognition score for male PBTs wasM
0.12% The lowest metacognition score for female PBTs was 0.17%.ij f lj L

The results of this study indicate that novice was the lowest skill level for the four types of skills eg critical^
drinking, problem solving, creativity, and metacognition. The highest level for cri tical thinking and metacognitionf>l
was found in excmplaries, and the highest level for problem solving and creativity was found in proficient although   ,
die highest score of creativity for female biology teacher candidates was found at the basic level., „

Interview results are similar to the results of descriptive statist ical tests. PBTs answer questions that indicate^
that their crit ical thinking and metocognition skills ore at a good level. The transcript of interviews with PBTs about*Z
die application of cri tical thinking skills in the learning process wrote in the following section.J^

I.  Reseacher:lntheaspecioftViplyingciiiicalihlnktnglBdtileamingprocess.doyouhavtagoodundersiandtngofibt
theories out facts related to the learning material?^*>
PBTs: I have a poor understanding of facts, principles and everything needed lo help me understand the problem Ingg i
learning^.

3.   Rtseacher: In iht taped cfusmg analysis In the learning process, do you use It? Hint do you apply the analysts In die%
leemlngpracess?m „

ib^^ed^^at the highest score for critical drinking was found at  die exemplary level.  The highest critical  SU -f Cotranantad fOBlnaiM' shmaVW*
for male PBTs was 0.40%, and the highest critical thinking score for female PBTs was 0.44% Then, \, '' ^'""'™ ^^I"=?i-gS^ ^^^.^^.-.•<

0.333    0303

0.24     0.23

Male     Female
Exemplary

0.263    0.328    0.278

023     6.27          6. 3S

Female     Male     Female
osic              Proficient

PBTs Skill Level  (%)

0.233

6.33

Male
B

0.047

047

Female
vice

012

Male
No

Total
Average

Creativity
MeiKognit™

Thinking Skill

HeofThfeklngSkilPBTi

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



.000

.005

Sig.

1028200944    5487930
1505.194        1.034

^n Square         I

i
Me

1028200 044
1505.19*

lwsssrot   

Intercept
JK

Source

Furthermore, correlation tests carried out to determine the relationship and interaction between gender
variables (male and female) with the type of thinking (cri tical thinking, problem solving, creativity, and

on).  The correlation test  data for gender variables with thinking factors showed on Table 5.

The difference in the thinking skills of male and femnle PBTs
Anova has been conducted to differentiate thinking skills between male and female PBTs Before a

homogeneity test was also earned out,  and the results of the test  of homogeneity of variances showed that the Levene
Statistics score = .904. dfl & I: dj2 ^ 670 and Sig. " .542. So it  was concluded that found the similarity of variance
and ANOVA test can be done. Anova lest results showed on Table 4, that there are significant difference thinking
skills of male and female PBTs if score; 7157,  p> 0.05). So, it  was concluded that there were differences m thinking
of male and female PBTs at Islamic universit ies.

Tabled. Anova Scores for Different of Thinking skills  PBTs5......^,,,.M.-S..J.F5U.I

is relatively simple. I can do two or three things with the process: merge, modify, adjust, 01

be evaluation process accurately

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

PBTs: With help. 1 can understand the problem directly and draw simple conclusions after being helped by others,
especially by classmates. Sometimes 1 explain the main problems tnaaurately But I cannot contemplate It  carefully at

The transcript of inter
in tite following section.

/.   Reseacher:  How do you reflect on your thinking in teaming?"1
PBTs: I  need a visual or verbal structure to help me reflect  on thoughts or with the help of others,  I  can Improve thought     ( jj

2.  Researcher: Doy.ru use melacognrti^ when snidying? How do you dtr  rf>

Also, PBTs answer questions that indicate that their problem solving and creativity skills are at a less or enough '
level. The transcript of interviews with PBTs about the application of problem solving skills in the learning process „
wrote in the following section.

(.  Reseacher: Do you use analysis and synthesis In the learning process?^

explain the main problems inaccurately. But I  cannot contemplate it  carefully in an objective way. So as to combine aid  r
connect dif ficult ideas. So,  I am less able to compile two different ideas, see a direct pattern, and summarise it"

2.   Reseacher: In the aspect of using evaluation In the teaming process, do you have the ability to evaluate learning  ^ "1



CONCLUSSION
The findings in ihis study indicated that; (a) The most of male and female PBTs at Is lamic universities have

high skills in critical thinking and metacognition, (b) The most male and female PBTs at Islamic universities have
insufficient skil ls  in problem solving and creativity skills;  (c)The results of this  study show that there is  no relationship

The results of this study can be used as crit icism for educational management majors in biology education in
Indonesia, especially at Islamic Universit ies. Educational managers need to pay attention That the application of
iniegrahve learning needs to pay attention to the skills required by PBTs. For this reason, learning applied in
classrooms must be based on 21st  century skills.

ers B-870.a1n.27(R. 1  Vm..0(W04/2019).

The results of the study showed that there is no relationship between gender with the thinking skills factoi.
Because,  the finding indicated that  (a)  There was a difference in the thinking skills  of male and female PBTs (F=8M34.
P>0.05),  (b)  There was differences in the ability of PBTs based on indicators (f=J.  312. with a significance of 0.019),
and (c)  There was no interaction of Gender with factors (F" 1.967 with a significance of O.I 18) .

This study was found that there was no relationship between gender and PBT skills The findings of this study
were coherent with research conducted by previous researchers in biology learning Hadjicbambis ct al. (2016) was
found that gender is  only a factor that will function as a mediator in learning about human reproduction Furthermore,

with regard to age and sex (Prokop 8c FanCoviCovd. 2019). ^pemjak & ^orgo (2018) have researched about testing
differences in the knowledge gained and students' preferences for various technologies in biology laboratory work,
and the results of this study showed that there were no statistical differences related to the acquisit ion of student
knowledge between these laboratory technologies with respect to grades, gender or school score And there are other
factors that determine learning outcomes, namely the level of education in learning biology (Fonseca et  al.,  2012).

The study results showed that PBTs gave their opinion that the need to increase mastery in problem solving
and creativity skills. On the other hand, for critical thinking and metacognition skills. PBTs gave the opinion that they
already have good skills. This finding means that the applied intgerative learning has not  yet had an impact or has not
targeted problem solving and creativity skills for PBTs. On the other hand, integrative learning has targeted crit ical
thinking and metaconition skills .

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) evaluate the results and be willing lo review the problem (Greenstein. 2012). Furthermore, this study also shows
that students' problem solving skills increase when app lying problem ^based learning (Argaw et al.,2017).

In this  study,  there arc four skills that reviewed and consulted with the PBTs. The findings of this  study was in
line with the results of studies conducted by Afandi et al. (2019). The study results showed that there are four
competencies in The Indonesian Pamertships 21st Century Skills (1P-2ICS) for prospective science teacher students,
namely (l)4Cs (critical thinking, creative thinking, collaboration and communication);  (2) ICTs (technology, media
and information literacy); (3) spiritual values (religious beliefs and spiri tual awareness); and (4) charactel building
(teachers' attitude and scientifc altitudes).

R Squired = .126(AdjiutalR Squared = .1
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INTRODUCTION
In education, the assesing of 21st century skills was the important issue (Geisinger, 2016), because its was

conducted as a key concept and slogan in the field of education based 21st century skills (Greiff A Kyllonen, 2015).
Teo (2019) also stated that over the past two decades, educators have determined strategies lo prepare students and
prospective teachers on how lo navigate through the increasingly globalized world and inter-connected landscape

•   •    -•-, [he future, students necdeed this skills (Larson & Miller, 2011).
dit ionally, |

important issue throuj
The authors he

lical thinking (|
__. netacognim

skill (Haviz,Karomali. Delfita,Umar& Marls,  2018).  and creativity (Lucas. 2016)
Maryumngsih, Hidayat, Riandi,  and Rustaman(2O19) conducted quasi-experimental  research to investigate the

level  of crit ical thinking skills  (CIS) of 37 PBTs through online genetic discussion forums, and the results of research
showed that the level of crit ical thinking skills of PBTs has increased based on the nature of chromosome inheritance
learning through online discussion forums Then. Fit riani, Asy'ari,  Zubaidah, and Mahanal (2019) conducted research
on the exploration of crit ical thinking of teacher candidates 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 were
underdeveloped and also found a positive correlation between the prospective teacher's critical thinking and critical
analysis skills.Asian and 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 ability of pre-service leacheis Chang, lee. and Wen (2020) conducted a study of

a quasi-experimental research to compare the effect of group in
investigation integrated with think talk writeand conventional method on the students' melacognitive skills
empowerment hi biology classroom, and the results of the research showed that the implementation of teaching
strategies had an effect to empower students' melacognitive skills

These studies have reported that the importance of 21st century skills in learning biology. However, these
studies have not classified the skills into a clearer terminology. Also, these studies only explore one skill in learning

Keywords: prospective biology teachers (PBTs), thinkitt)
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=r previous studies also show that there is no relationship between gender and
learning outcomes (Reese, Lee,  Cohen. & Pucken, 2001; At, 1999, Rejskind, Rapagna, & Gold, 1992). For example
Rqskind. Rapagna. & Gold^^ 1992) stated foal no gender differences were found on foe measures of personality and
cognitive style, and no significant association was found between cognitive style and personality.,

ictkm at the Islamic University of hadonesial|
Integrated instruction is learning thai explores student knowledge broadly by combining various subjects of j

vledge with environmental aspects, for example culture, communication, science, mathematics, social ctencc
ic and an (̂ MteftiK^.aaiî >. f̂ v̂ iz (SlO^^) explains that learning is characterized by the unification and use

of several materials, strategies, methods, approaches and other aspects of learning
According to the decision of the Directorate General of Islamic Education Ministry of Religion of the Republic

ofIndonesiaNumber249S in year 2019, integrated instruction was a characteristic of studying Islamic untve try in
Indonesia. Previously, this integrated instruction was developed independently by each Islamic university in
Indonesia. Since 2016, IAIN Batusangkar also implemented integrated instruction.

The application of Integrated instruction during foe learning process refers to foe university's uitegrattve
learning guidelines. The application of this integrated instrmion improves student skills and learning outcome For
example, research conducted by Hi*te^ ^^0l6}, and ^^^^^^^^^^^^^^^BiBotb stodie have
integrated embryology with the Quran at Islamic universit ies Although with different content, research conducted by
W^^m^m t̂M^^^^m^^*^ HaUd*tosie) are integrated instruction researches on
their respective content. For example, Zainuddin & Pcrera (2017) identified the differences between a flipped
classroom and a non-flipped classroom instructional model, and foe results of the study showed that the out of class
activities included foe sharing of short video clips uploaded on to foe institutional learning management sy tern for
students' access before class had succesfully established the basic psychological needs of self determination theory

However,  a clear gap found in foe application of integrated instruction in Islamic universit ies is not yd clearly
determined the type of skills ndcd by students. If it is related to foe application in clasa, there are not many reports
of studies on the application and type of skills needed by students. So, this study investigates foe skills required by
PBTs at Islamic universities after the implementation of integrated instruction.i

In this study, also the authors investigated the relationship between gender and 21st century skills of PBTs
Because the authors found differences in the results of studies reported by previous researchers who had examined the
relationship between gendet and skill ,  or/and gender with achievement Although, it  is  sti ll being studied and debated.
i< is found that there are gaps in the learning outcomes of male and female students (̂ ^^^^^^^^^

stically significant ditte ei ce
ry skills (C$21). Al o ^^
nking process, of men, adults
nd draw conclusions for male
). The findings of thê hree
ormance of students t^^^B

written by ^BIHH
century skills  using various
also showed thai there are
st centuty skil instruments

<3^S(2ii!$i According to
re are three classifications of 21st century skills, thinking, acting and living are determined

based on four skill levels In this  study,  the use of different level of skills is  assumed lobe effective to capture response
of PBTs at Islamic universit ies in Indonesia Because foe 21  st  century skil assessment is  effectively used at different

biology, la fact, many exploratory studies of 21st centuty skills can be done by (cachets in foe learning process
According to foe author, the terminology is needed to facilitate teachers integrating skills into the design and learning  ^
process. In addition, because foe integrated learning process equips students with more competence ^2*inu*li^^̂ t     "^
JiJittliiifBS5 Thus, it  is necessary to conduct
examining the types of skills required by PBTs.
of 21  st  century student skills  and assessment ins

In this study, foe authors follow the opin
^^^^^^^B>  where the importance t ~
methods and approaches. Hie results of the |
processes of planning, development, quantitativ

is study.the authors examine thinking as



Advanced

METHODS
This study used a mixed method, with an explanatory sequential design (Creswell, 2014). The reason for

choosing this design is because quantitative findings are followed by qualitative findings, and both findings are
strengthened by a more comprehensive explanation. Thus, this study expects the study outcomes of deep
understanding or a more in-dept understanding of quantitative data .

This research util ized the quantitative method with a descript ive survey. A total of 168 (14 men and 154
women) from 105 PBTs participated in fil l ing out the questionnaire The goodness level of the research participants
was in 2.82 %. The questionnaire consisted 24 statementsof aspects of critical thinking, problem solving, creativity,
metacognition 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.

Table 2. Rubric terminology of 21st century skill
Level  4                      Level 3                           Level 2Level I

Toptjer^3.6lo4.0skilled t ier^ 3.2 lo 3.5eblc tin - 2.8 Io3.1e merging tin ^ 2.0 lo 2.7

. ii synthesis
Identity' the problem, appl ies problem solving, identifies  solutions,  e
solut ions,  defends solutions,  applicat ions, inductive and deductive re
Curinsily, fluency,  o riginality, elaboration, flexibibty,  divergent?,

Feflective, aware of thinking, strenghlaimd style, us
Creativity

Problem solvingThinking

Thinking as 2UI Century Skill
Greenstcin (2012) tans written ihit thinking skills are part of the thinking, acting and living (TAL) framework.

Then, Grcenstein (2012) also staled that the thinking skills consist of critical, problem-solving, creativity, and
metacognition.  According to Elder (2017).  critical thinking is associated with any subject,  content, or problem where
the participants skillfully improve l ire quality of their  thinking. In addition, Greenstein (2012) also stated that critical
thinking includes the concept of analyzing information,  applying strategies,  ideas, logical inquiry,  making conclusions,
evaluating evidence,  accurate judgments, and analyzing assumptions Also, there are ^ parts to crit ical thinking skills;
clarification, support, conclusions, further clarification, and strategy (Wariono, Huda, and Batlolona, 201S; Duran &
Dokmc, 2016).The second thinking skill is problem solving. According to Greenstein (2012), problem solving is a
basic process of identifying and choosing problems to be solved based on work; understanding, bnunstorraing,
Choosing solutions, making plans, implementing plans,  and evaluating results.

The third thinking skill is creativity. The characteristics of creativity; (a) curiosity, such as probing, asking
questions,  searching for deeper meaning,  (b) fluency,  such as the production of a number of ideas,  (c)  originality,  such
as new, fresh, unique or unusual ideas,  (d)) elaboaration, such as ideas thai  display intensive details or  add ro existing
details, (e) imagination, such as dreaming, discovering new ideas or porduels, ingenuity and (f) flexibility, such as
ideas that show various possibil it ies (Creenstein,  2012). Bakir and Ozetekin(2014)staie thai  creativity is  an important
skill for prospective teachers. Because creativity is a process of experience, limitation of habits, new ways and
flexibility in solving problems (Belanger,  Acre,  Berchtold, & Michaud, 2011)..   ( Commented [U4]t Please use effective paragraph

Thefourtl^hinkm^kil^^rietaccgnijion Metacognition includes two components, knowledge and processsentences,  too many repetit ions of  words and aentenc i
based learning (^^^^^^^^^H^^^H^ ^ In the classroom, aspects of metacognition are directed, forward-[ refer to the same reference.
looking, conscious, self-regulated and flexible (GrecaWtein^^ffl^), Also, metacognilive skills contribute io student
learning outcomes (Bahri & Corebima. 2015).

Thus, an explanation of thinking as 21st century skills was summarized in Table 1. Table 1 illustrated the
conceptual of four of thinking skills. To conduct the study, three research objectives of this study to assesing; (1) the
quality of the thinking skills instrument of PBTs; (2) the profile of the thinking skil ls of PBTs; and (3) the difference
in the thinking skills of male and female PBTs.
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To determine the validity of the instrument used the CFA Test. This test is often used to determine the quality
of instruments and is considered a credible way by previous researchers such as Suhr (2018); Chai, Deng. Tsai, and
Koh (2015); Jia, Oh, Sibuma, LaBanca, and Lorentson (2016), and Sang, Liang, Chai, Dong, and Tsai (2018) The
Cronbach Alpha test was used to determine the reliability of the mstrument.To determine the PBTs thinking skill
profile in the form of average values and standard deviations, raw data were analyzed with descriptive statist ics. PBT
skill levels are displayed as a percentage.Anova lest was used to determine differences in male and female PBTs
thinking skills. And, ihe correlation test is used to determine the relationship between gender and thinking factors.

In Ihe qualitative test, in-depth interviews were conducted with 5 male PBTs and 7 female PBTs Interviews
were conducted separately between one respondent and another respondent, interview questions given to ^espondents
were developed according to the questionnaire indicators in the quantitative lest. Triangulation was conducted on the
results of the interview Steps such as verification, display and conclusion drawing from data are carried out  to obtain
orjustity more valid and reliable information.

RESULTS AND DISCUSSION
CFA and Alpha Cronbaeh Test Results

The CFA test result showed in Figure 1 (standard solution) and Figure 2 (T-value). tfhc CFA test results

of the items (24 items) presented are valid because based on the image at the T- Value posit ion there is no arrow from
each indicator that was coloured Red This finding indicates that all items are valid. In addition, 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 i tems. The
results of the p-value are all items smaller than alpha divided by the number of items,  it  can be concluded thai  all i tems
measuring each indicator of thinking are valid.

Furthermore, in the fig. I Standardized Solution found only one item or factor load whose 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 satisfactory if it exceeds the 0.1 (Suhr, 2018). Furthermore, Suhr (2018) stated that CFA is a picture of
simplification of interrelated steps and the number of constructs and factor structures to determine the content or
meaning of these factors. In addition, the findings of this study are also in line with studies conducted by Jia, Oh,
Sibuma, LaBanca, & Lorentson (2016) Regarding the use of Cronbach's alpha as a reliability test, Taber (2017) has
said that (a) Cronbach's alpha is a statistic used by the author to show that tests and scales that have been built or
adopted for research projects, and (b) high alpha values provide limited evidence of the reliability of research



Table 3 showed that  the highest score for critical thinking was found at  the exemplary level. The highesl critical
thinking score for male PBTs was 0.40%, and the highest critical thinking score for female PBTs was 0.44%. Then,
the lowest critical thinking score was found al the novice level. The lowest crit ical thinking score for male PBTs was
0.11%, and the lowest critical thinking score for female PBTs was 0.09%.

The highest score for critical drinking was found at the exemplary level. The highest crit ical thinking score for
male PBTs was 0.40%,  and the highest crit ical  thinking score for female PBTs was 0 44%.  The lowest critical thinking
score was found at die novice level The lowest critical thinking score for male PBTs was 0.11%, and the lowest

Incontrast  to  cri t ical dunking, the highest score for problem solving was found ataproficiem 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 lowest score for problem solving was found at  the novice level. The lowest problem solving score for male PBTs
was 0.07%, and the lowest problem 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 different 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 wass found at the novice level. The Lowest  creativity score for prospective male and
female PBTs was 0.09.

Similar to crit ical thinking, the highest score for metacognition was found at die exemplary level. The highest
metacognition score for male PBTs was 0.40%,  and the highest  metacognition score for  female PBTs was 0.34%. The
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0.04S     0.053

0^7     0.2*
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0.09     0.09

Male     Female
Novice

so"*
Total

Creativity

Thinking Skill

Profile of Thinking SkiL  PBTs

Table 3. Descriptive Statistics for The Profile of PBTs Thinking Skills
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PTBS: I  use my mctacognittve at.. .T _ _.. . ,̂ — ..^^ _._,..__. .^—.,.^...,̂ -rl.-s-s r — --t
My

Also, PBTs answer questions foal indicate that their problem solving and creativity skil ls are at  a less or enough   ,
level. The transcript of interviews with PBTs about foe application of problem solving skills hi foe learning processPî
wrote in foe following section.^

I.  Reseacher: Da you use analysts and synthesis In the teaming process?^PTBs: With the help of others. I can understand the problem directly ami draw simple conclusions. But sometimes I1
explain die main problems inaccurately. Bui I cannot contemplate It  carefully In  an objective way.  So as to combine and•"i
connect dif ficult  ideas. So.  lam less able lo compile Ivro different  ideas, see a direct pattern, and summarize |"

2  Reseacher: In the aspect of using evaluation in the learning process, do you have the ability to evaluate teaming
PTBs: The ability lo  evaluate objects, sellin^ orperfbmance that I have is quilt Hear, especially related lo the criteria '̂
or standards given by the lecturer in teaming, so that I can use and understand the evaluation process accurately^

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

t.    Reseacher: How do you elaborate andfbeus creativity while teaming?'•̂
PTBs: Maybe some ideas come to me IfI'm redlyworking hard andusually I  cm find
OIK or two but my Idea Is relatively simple. I can do two or three things with the pr
rearrange|

2  Reseacher: Do you study and work when you do It  with flexible creativity?,
PTBs: Sometimes tTs hard for me to adjust  to change. When someone reminds me Jo Mnk differently.  I can usually do a
So that I  cannot work effectively even when things change and pay attention lo Die potential of some things when I tudy

The difference in the thinking skills of male and female PBTs
Anova has been conducted to differentiate thinking skills between male and female PBTs Before a

homogeneity test was also carried out,  and foe results of the test  of homogeneity of variances showed that foe Levene
Statistics score = .904, dfl = I;df2^ 670 andStg. • .342. So it was concluded foal found foe similarity of variance
and ANOVA test can be done. Anova test results showed on Table 4, that there are significant differences thinking
skills of male and female PBTs (F score; 7157.  p> O.OSj. So,  it  was concluded that there were differences in thinking
of male and female PBTs at Islamic universities.

iih help. I can understand the problem directly and draw simple
especially by classmates Sometimes I explain the main problems inaccurately. But
anob/ecilveway*

The transcript of interviews with PBTs about the application of meiacognition skills in foe learning process wrote  g
in foe following section

I.  Reseacher How do you reflect on your thinking in learning?
FTBs-1 need a visual or verbal  structure to help me reflect  tin  thoughts or with the help of others I can improve thought

lowest score for metaeognition wis found at the novice level. The lowest metacognition score for nude PBTswas
0.12%. The lowest metaeognition score for ftmsle PBTs was 0.17%.\

The results of this study indicate that novice was the lowest skill level for the four types of skills eg critical
thinking, problem solving, creativity, and metaeognition. The highest level for critical thinking and metacogmnon  ^ L
was found hi exemplifies, and the highest level for problem solving and creativity was found in proficient although  ' ,r
the highest score of creativity for female biology teacher candidates was found at the basic level .

Interview results are similar to the results of descriptive statistical tests. PBTs answer questions that indicate _ f
that their critical thinking and metacognition skills are at a good level. The transcript of interviews with PBT about *^
foe application of critical thinking skills in the learning process wrote in foe following section.

/.   Reseacher: In the aspect of'applying enticed thinking to ^he learningpro^ess, do you have a good understanding of the
theories and facts related la the learning material?, h,,PTBs: I have a poor understanding of facts, principles tad everything needed to help me understand the problem in ^u '

2  Reseacher: In the aspect of using Biolysis in the learning process, do you use I t?  How do you apply the analysis In the   j
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The results of the study showed that there is no relationship between gender with the Blinking skills factor   f
Because,  the finding indicated that (a)  There was a difference in the thinking skills  of male and female PBTs (F-s 034
P>0,0S),  (b)  There was differences in the ability of PBTs based on indicators (F=3.332, wilh a significance of0 019)
and (c)  There was no interaction of Gender with factors (F- /.  967, w,ih a significance o/0.118).

This study was found that there was no relationship between gender and PBT skills. The findings of this tody
were coherent with research conducted by previous researchers in biology learning. Hadjichambis. Georgiou
Hadjichambi, Kyza, & Mappouras (2016) was 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 identification skil ls of poisonous plants with regard to age and sex (Prokop & FanCoviCov^, 2019). Spemjak &
Sorgo (2018) have researched about testing differences in the knowledge gained and students'  preferences for various
technologies in biology laboratory work,  and the results of this study showed that there were no statistical differences
related to the acquisition of student knowledge between these ioboratoty technologies with respect to grades gender
or school score. And there are other factors that determine learning outcomes, namely the level  of education m learning
biology (Fonseca, Costa, Lencastre & Tavares, 2012)

The study results showed that PBTs gave their opinion that the need to increase mastciy in problem solving
and creativity skills. On the other hand, for critical thinking and metacognition skills, PBTs gave the opinion that they
already have good skills. This finding means that the applied intgerativc learning has not  yd had an impact or has not
targeted problem solving and creativity skills for PBTs. On the other hand, integrative learning has targeted critical
thinking and metaconition skills .

In this study, problem solving and creativity 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 nund, evaluating alternatives,  and considering various per pecnves
(c) gathering information to make informed choices and developing plans,  (d) applying and monitor with integrity and
(e) evaluate the results and be willing to review the problem (Greenstein, 2<
that  students'  problem solving skills increase when applying problem-based learning (|

In this study, there are four skills that^evkwet^mUonsultet^ulnh^B^^lie findings of this  study was in  ' .̂
l ine with the results of studies conducted by^^^^^^^^^^^^^^^^^^^H^I). The study results  showed that
there are four competencies in The Indonesian Pamertslups 21st Century Skills (1P-21CS) for prospective  cience
teacher students, namely (I) 4Cs (critical thinking, cteattve thinking, collaboration and communication) (2) ICTs
(technology, media and information literacy);  (3) spiritual values (religious beliefs and spiritual awareness) and (4)   ,
charactel building (teachers' attitude and scientife attitudes).* t)

Furthermore, cotrelation tests carried oul to determine the relationship and interaction between gender
variables (male and female) with the type of thinking (critical thinking, problem solving, creativity, and
metacognition).  The correlation test data for gender variables with thinking factors showed on Table 5.

Table S.Correlation for Gender and Factor of Thumking Skill

Table 4. Anova Scores for Differeni of Thinking skil ls PBTs
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