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ABSTRACT

The purpose of  this study was to analyze the effect of  Blended Learning (BL) and Project-Based Learning (Pj-BL) 
on the pre-service teachers’ creative thinking in learning biology. This type of  research is a quasi-experimental 
study with 76 biology education students as research subjects. In its implementation, the experimental class was 
taught using the BL and Pj-BL approach, the control class is conventional class. The parameters are creative think-
ing with 4 indicators. Data was collected using pretest and posttest assessments. Data is presented and analyzed 
descriptively. The results of  the study were overall the average score of  creative thinking of  pre-service teachers in 
the experimental class was 91 with an N-gain index of  0.62, higher than in the control class (76) with an N-gain 
index of  0.51. From the results, it could be concluded that Blended Learning and Project-Based Learning are 
quite influential in increasing the creative thinking ability of  pre-service biology teachers, and BL and Pj-BL is 
quite more effective than conventional in increasing the pre-service teachers’ creative thinking in biology learning. 
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INTRODUCTION

WHO (World Health Organization) China 
Country Office reports a case of  pneumonia with 
unknown etiology in Wuhan City, Hubei Provin-
ce, China. It has been found that pneumonia is 
a new type of  coronavirus (coronavirus disease, 
COVID-19). The university takes intensive steps 
to prevent and protect all pre-service teachers 
and staff  members from highly contagious dise-
ases. Faculty members are already in the process 
of  transitioning to an online teaching platform 
(Sahu, 2020). 

The worldwide locking of  educational in-
stitutions will cause major (and possibly unequal) 
disruptions in student learning; impedance with 
evaluations; and dropping of  open appraisals for 
capabilities or their supplanting with lower op-
tions. The COVID-19 pandemic is a wellbeing 
emergency above all else. Numerous nations (fit-
tingly) choose to close schools and colleges. Ex-
treme transient disturbance is felt by numerous 
families around the globe for which there is no 
model to anticipate it (Ivanov, 2020).

Learning from home is not only a big 
surprise for parents’ productivity but also 
children’s social life and learning. Furthermore, 
the low understanding of  pre-service teachers 
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about the COVID-19 pandemic (Harahap et al., 
2019) needs to be considered in ongoing online 
teaching on a scale that has not been tested and 
has never happened before. Student assessments 
moreover move online, with parts of  trial and 
error and uncertainty for everyone. Numerous 
assessments have been canceled. Critically, this 
obstacle will not only be a short-term issue but 
can be a long-term consequences for the influen-
ced and tend to increase unequality. Children 
were sent home not to play but to study at home 
through online, accompanied and guided by the 
family, so as not to lag behind lessons. The clos-
ure of  schools, colleges, and universities not only 
disrupts teaching for students around the world; 
it also coincides with the key assessment period 
and many exams have been postponed or cance-
led. In higher education, many universities and 
colleges replace conventional exams with online 
assessment tools (Burgess & Sievertsen, 2020). 

In Indonesia, Minister of  Education and 
Culture, Nadiem Makarim, supports higher 
education policies to dismiss lectures because 
of  the increasingly worrisome distribution of  
COVID-19, so the learning process that usual-
ly includes class meetings is diverted by online 
meetings or work from home (WFH). In the 21st 
century, technology has become one of  the key 
things in the implementation of  various activities. 
The impact of  progress in the 21st century also 
occurs in the field of  education, one of  which is 
technology-based learning. The progress that oc-
curred in the 21st century is a challenge for te-
achers as educators, especially in implementing 
learning by integrating technology  (Aini, 2020). 
E-learning has advantages, but sudden changes in 
the learning process of  creating effective distance 
learning solutions are not as simple as they first 
appeared. In CoSN 2020, moving the school sys-
tem to a distance learning environment is not just 
a technical problem. This is a pedagogical and 
instructional challenge. Technology is a means of  
delivery. Successful efforts to move schools out-
side traditional classrooms and buildings require 
close collaboration between teaching teams, con-
tent, and technology related to the 21st-century 
learning process.

Learning must be able to answer the chal-
lenges of  the 21st century, one of  which is in-
formation literacy and ICT (Information and 
Communication Technology) literacy. For the 
information literacy and ICT of  students to de-
velop, it is necessary to integrate ICT in the lec-
ture process (Subekti et al., 2018; Widiana et al., 
2017). Learning must be designed with multi-
literacy pedagogical planning and have various 
competencies including mastering ICT well for 

access to information, communication, delive-
ring information to the public, having good cri-
tical thinking skills, being able to turn problems 
into opportunities, having good problem-solving 
skills (Holloway & Gouthro, 2020). One of  the 
goals of  Indonesian education is to develop the 
potential of  forming creative students  (Wahyudi 
et al., 2018).

Lecturers are challenged to be creative and 
adaptive, in the sense of  being able to adjust to 
the demands of  the development of  science and 
technology. This is following the goal of  learning 
innovation which is to increase creative skills. 
Creativity is the result of  creative thinking in the 
learning process that involves creation and col-
laboration. According to Widiana et al. (2017), 
creativity is a dynamic activity, involving mental 
processes and the brain consciously; these proces-
ses produce something new or pay attention to 
novelty. In line with one of  the objectives of  the 
“biology learning innovation” course, namely to 
contribute to outcomes as creativity in the thesis 
of  pre-service biology teachers and as outcomes 
of  educational research subjects. Plus the condi-
tions that require the learning process to be car-
ried out remotely or online, of  course, the role of  
technology is very vital. Many changes have oc-
curred at the level of  conventional structures with 
technological structures. Technological develop-
ment cannot be avoided or rejected. The existen-
ce of  technology has changed many life aspects, 
one of  them is in the education field as E-learning 
(Syakur et al., 2020).

Analysis of  the readiness of  learning in the 
pandemic period found that pre-service biology 
teachers were not optimally utilizing CLS (Com-
munication Literacy Systems). The availability of  
Google classrooms in lectures and their impact 
on the proposed thesis theme of  pre-service biolo-
gy teacher candidates tends to be concentrated on 
relatively similar types of  research and material, 
learning models lacking novelty and less varied 
research outcomes. Besides, the current condi-
tion makes pre-service biology teachers increa-
singly depressed and stressed. On the one hand, 
they must maintain health by always staying at 
home, but the assignments given by lecturers are 
more and require an internet network. This is 
also a problem because in the village some do not 
have internet network facilities. They have to go 
to great lengths to look for signals on the moun-
tain, on the summit, and some even climb. So, 
this also influences the power of  thinking to be 
critical and creative because psychologically the 
teacher candidates are depressed. Starting from 
the identification of  problems suspected to be the 
lack of  creative thinking skills of  pre-service bio-
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logy teachers, the integration of  biology learning 
innovation materials into research designs that 
require insight and access to information. E-lear-
ning is a form of  learning model that is facilita-
ted and supported by the use of  information and 
communication technology, e-learning has some 
characteristics including (a) interactivity; (b) in-
dependence; (c) accessibility; (d) enrichment. It is 
also known that the Project Based Learning (Pj-BL) 
which is integrated with ethno-stem can improve 
critical thinking skills and also creative thinking 
(Sumarni & Kadarwati, 2020).

PjBL has several advantages including 
(Ummah et al., 2019): 1) facilitating students to 
collaborate in conceptual understanding, to app-
ly prior knowledge, and to higher order thinking 
skills; 2) allowing students to show higher abili-
ties; 3) challenging students to  solve real prob-
lems, become good collaborators; 4) motivating 
students; and 5) increasing content knowledge, 
and meeting the needs of  students with a variety 
of  skills and learning styles (Coyne et al., 2016).

The results of  other studies also say that 
PJBL has advantages, including: 1) learning by 
finding solutions through asking questions; 2) 
debating ideas; 3) designing plans, and commu-
nicating with others; shaping learning experien-
ces; 4) explaining the main questions of  the pro-
ject; 5) giving instructions on specific tasks to be 
completed by students; 6) students develop plans 
for projects that include brainstorming ideas; 7) 
gathering facts, assigning different roles and tasks 
to one another; and 8) organizing thoughts and 
ideas (Choi et al., 2019). Other strengths include: 
1) promoting critical thinking and problem sol-
ving; 2) personal communication; 3) informati-
on and media literacy; 4) collaboration ration, 
teamwork, and leadership; and 5) creativity and 
innovation (Chu et al., 2017). The results sho-
wed that through this PjBL students were able to 
work together and be better than before, help one 
another, explain one another, think creatively, 
and show patience with each other (Tsybulsky & 
Muchnik-Rozanov, 2019).

According to Anazifa & Djukri (2017), Pj-
BL learning can influence creative student lear-
ning activities and skills. Creativity in the context 
of  learning begins with the process of  sensing, 
observing problems, hypothesizing problems, 
assessing, and testing hypotheses. The process 
further changes and performs tests, as well as de-
livering results. Creativity can be improved if  the 
learning process is easier to understand and how 
strong the learning and training of  creativity is in-
terconnected (Bertoncelli et al., 2016). According 
to Rahardjanto (2019), through project activities, 

students are encouraged to use their creativity to 
solve problems in their environment by levera-
ging their knowledge and skills so that they can 
produce unique and creative products.

The progress of  technology is an important 
part of  improving the quality of  learning and re-
search results. Research results are supported by 
various sources of  literature, which can be acces-
sed via the internet (online), and information col-
lected is discussed through an offline face-to-face 
meeting. The combination or mixture of  online 
and offline learning activities is called Blended 
Learning, which is a learning strategy that com-
bines face-to-face learning and learning that uses 
online learning resources (Daulay, 2016). Rese-
arch results by Arsat et al. (2017) showed that in 
the lecture process, it takes a learning pattern that 
integrates technology. Utilization of  technology 
in learning with the PBLRQA integrated blended 
learning model can create more effective, efficient 
and attractive learning patterns following stu-
dents’ interest within the utilize of  intuitive media 
such as portable workstations and smartphones 
so that theoretical material can be more effective-
ly caught on and issues related to science learning 
anticipated to be settled. Bloom-Rederker-Guerra 
(B-R-G) mapping is utilized to speak to learning 
targets and classify learning exercises. If  it is in-
tegrated with Blended learning methods, it will 
create a pleasant learning atmosphere because it 
is structured and easier to implement, especial-
ly by the teacher. Blended learning makes it easy 
for teachers to allow students to dig up as much 
information as possible (Bahri et al., 2019). Ac-
cording to Ch & Saha (2019), a computer-assisted 
instruction (CAI) platform can help students in 
effective preparation for their exams. The CAI or 
e-learning system in education is useful in car-
rying out a series of  platform systems, namely: (i) 
reforming and providing sentences of  meanings 
of  unknown words, (ii) automatic identification 
of  questionable sentences from textbook chap-
ters, (iii) summary descriptions of  concepts par-
ticular, (iv) providing solutions to existing ques-
tions, (v) taking a trial exam to foster trust, (v) 
automatic assessment of  students’ answers, and 
(vi) identifying the part where revision is needed. 
Comparative analysis of  performance shows the 
CAI Remedial Tutor platform for effective lear-
ning through Blended learning in traditional 
classrooms. Students perform better in their tests 
when platforms are provided in addition to nor-
mal classroom resources, expanded to provide 
more relevant electronic resources. This indicates 
the usefulness of  technology and the advantages 
of  BL.
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The advantages of  BL as follows: provi-
ding individual learning experiences, supporting 
and encouraging independent and collaborative 
learning, increasing the involvement of  pre-ser-
vice teachers in learning, and providing flexible 
learning, anytime and anywhere (Martin et al., 
2015). The influence of  the use of  blended lear-
ning on science process skills and learning out-
comes (Harahap et al., 2019). Blended learning 
strategies are significantly more effective in imp-
roving student learning achievement and science 
process skills compared to conventional learning 
strategies. That there was a significant increase in 
the cognitive and psychomotor domains as well 
as student motivation and learning outcomes af-
ter learning was done using the Blended Learning 
model (Firdaus et al., 2018). The use of  blended 
learning in improving student characteristics and 
design features has a significant category for stu-
dent learning outcomes (Kintu et al., 2017). The 
use of  Blended learning in learning design fea-
tures (quality of  technology, online tools, and 
face-to-face support) and student characteristics 
(attitudes and self-regulation) predicts the satis-
faction of  student learning outcomes. Based on 
the results of  the study, it can be concluded that 
the application of  the blended learning model in 
learning can improve student academic achieve-
ment (Ceylan & Kesici, 2017).

From the description above, it is explained 
that BL and PJBL can each affect students’ crea-
tive skills but are not yet known whether the two 
approaches when combined can improve stu-
dents’ creative thinking  in learning biology under 
the covid-19 conditions (Tsybulsky & Muchnik-
Rozanov, 2019; Rahardjanto, 2019; Zainuddin 
& Attaran, 2016). This consider points to look 
at the impact of  the Blended Learning and Pro-
ject-Based Learning approaches on the abality 
to think creatively including the ability to think 
fluently, flexibly, originally, and elaborately by 
pre-service teachers in biology learning innovati-
on courses during the COVID-19 pandemic. This 
research provides benefits and many implications 
for pre-service teachers, educators, and stakehol-
ders to be able to implement an effective and ef-
ficient online learning process by implementing 
Blended Learning.

METHODS

This research is a type of  quasi-experimen-
tal research that refers to Sugiyono (2017) in the 
Biology Education Laboratory of  Universitas 
Riau. The research population was 76 pre-service 
teachers in the fifth semester of  the biology edu-

cation study program, Faculty of  Teacher Trai-
ning and Education, Universitas Riau, the acade-
mic year 2019-2020. The total sample technique 
is all populations sampled. The experimental 
class is in class VA and the control class is in class 
VB. Each group consists of  38 people. The samp-
le is assumed to have the same cognitive abilities. 
Secondary data is in the form of  student thesis 
documents in Academic Year 2016 - 2019. In the 
implementation, this study used a research design 
(Table 1), pretest-posttest group design.

Table 1. Research Design

Class Pretest Treat-
ment

Posttest

Experiment M
0
 Y

0
X

2
M

1
Y

1

Control M
2
 Y

2
X

1
M

3
 Y

3

Information:
X1: Conventional class
X2: Treatment with BL and Pj-BL
M0: Think creatively before treatment
M1: Think creatively after treatment
M2: Creative thinking before without treatment
M3: Creative thinking after treatment
Y0: Giving pretest before treatment
Y1: Giving posttest after treatment
Y2: Giving pretest before without treatment
Y3: Posttest after treatment

From the table above, it is known that the 
research procedure begins with (1) Preparation, 
preparation of  instruments and research instru-
ments for biology learning innovation courses; 
coordination with PUSKOM UNRI for Google 
Classroom internet connection (https://class-
room.google.com/), (2) Submission of  proposals, 
(3) Implementation, including; a) testing and re-
vising research instruments; b) conducting lectu-
res, online and offline lecture contracts through 
Pj-BL and BL, where the experimental class uses 
BL and Pj-BL while the control uses conventional 
class. Implementation of  the test is carried out be-
fore learning and at the end of  learning to deter-
mine the effect and impression of  the treatment 
process given, observation, (5) collecting data, (6) 
analyzing data, (7) conducting reports. The rese-
arch parameters are: 1) The results of  learning 
the ability to think creatively in learning biology 
Pre and Post research which includes several indi-
cators: fluent thinking, flexible thinking, original 
thinking, and elaborative thinking; 2) Gain index 
of  creative thinking ability.

As an illustration, it can be seen the steps 
of  Blended Learning and Project-Based Learning 
used in the implementation of  this research can 
be seen in Figure 1 below.
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Figure 1. Steps for Blended Learning and Project-Based Learning (Source: Modifications from Gedik 
et al., 2013)

The following is a brief  explanation of  the 
five steps of  Blended Learning and Project-Based 
Learning (Figure 1) consists of: 1)  learning is 
advanced when pre-service teachers are involved 
in solving real-world problems [PROBLEMS], 
2) learning is advanced when existing know-
ledge is activated as a basis for new knowledge 
[ACTIVATION], 3) learning is advanced when 
new knowledge is shown to pre-service teachers 
[DEMONSTRATION], 4) learning is advanced 
when new knowledge is is applied by pre-service 
teachers [APPLICATION], 5) learning is advan-
ced when new knowledge is integrated into the 
world of  pre-service teachers  [INTEGRATION].

As for the data collection techniques and 
data analysis are as follows: (a) written test, con-
ducted at the beginning of  learning with Pre-test 
and post-test given at the end of  learning. This 
instrument is used to assess creative thinking 
skills. The questions used were 20 multiple cho-
ice questions for 4 indicators, each indicator con-
sisted of  5 items on each test indicator compiled 
by a creative thinking sheet and a creative thin-
king assessment sheet previously validated by a 
team of  experts.

The score is obtained by dividing the score 
obtained with the maximum score multiplied by 

100. Meanwhile, to find out the increase in crea-
tive thinking, the data used in the form of  Gain 
score, which is the result of  reducing the average 
score of  the final test (post-test) with the average 
score of  the initial test (pre-test) divided by the 
results of  the reduction of  the maximum score by 
the average score of  the initial test (pre-test). The 
ability to think creatively, the results of  the inter-
pretation of  the gain index (g), according to the 
classification of  (Hake, 1999) in Table 2 follows.

Table 2. Normalized Gain Index Score and its 
Classification/effectiveness

Normalized Gain 
Index

Classification

(g) ≥ 0,70 High/Very effective

0,30 ≤ (g) ≥ 0,70 Medium/Effective

(g) < 0.30 Low/Less effective

RESULTS AND DISCUSSION

In carrying out this research, it is known 
that some research results from the implementa-
tion of  the biology learning process in the experi-
mental class uses BL and Pj-BL while the control 
class uses conventional learning. The results of  
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this study can be seen from the aspect of  the abili-
ty to think creatively. The results of  the study con-
sisted of  creative thinking skills at the pretest is in 
figure 2, posttest in figure 3, and for the results of  
the N-gain in Table 3.

Pre-Creative Thinking Ability (Pretest)
The results obtained for the ability to think 

creatively before the learning process can be seen 
as follows:

Figure 2. Histogram of  Pre-Test Thinking Abilities Based on Project-Based Learning Models and 
Blended Learning in Biology Learning

Pre-pretest creative thinking skills in the 
conventional group of  the four indicators ob-
tained an average score of  51 and 53 in the BL 
and Pj-BL group. The highest creative thinking 
ability in both groups is fluent and flexible thin-
king, the scores of  62 and 58 in the conventional 
group, and the BL and Pj-BL group respectively 
with the same score of  60. In the conventional 
group, the lowest average score is the ability of  
elaborative thinking is 33, lower than the average 

score of  43 in the original thinking ability, but in 
the BL and Pj-BL group both the ability of  origi-
nal and elaborative thinking respectively with an 
average score of  43.

Post Creative Thinking Ability
As for the results score of  the students’ cri-

tical thinking ability after treatment and care, the 
following results are known as we can see in the 
figure 3 below:

Figure 3. Histogram of  Post-Test Thinking Abilities Based on Project-Based Learning Models and 
Blended Learning in Biology Learning
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In Figure 3, post-test thinking ability, the 
average score of  the four indicators in the con-
ventional group is 76, lower than the BL and 
Pj-BL group’s average score of  91. Of  the four 
indicators, the highest average score in the two 
groups is fluent thinking. But the average score 
of  the conventional group, 94, is lower than the 
average score of  the BL and Pj-BL group which is 
98. Overall, the indicator of  creative thinking abi-
lity has increased both in the conventional group 
and the BL and Pj-BL group, but in the BL and 

Pj-BL group, the increase in the average score of  
the four indicators get the score of  each of  the 
flexible, original and elaborative thinking which 
is 89.85 and 80 which tend to be higher than the 
conventional group namely 84.69 and 60.

Classification of Creative Thinking Ability of 
pre-service teachers. 

For the N-gain index for each indicator, 
creative thinking and classification can be seen as 
follows:

Table 3. N-Gain Index for Each Indicator of  Creative Thinking and its Classification

Group
Creative 
Thinking

Fluent 
Thinking

Flexible 
Thinking

Original 
Thinking

Elaborative 
Thinking

Creative 
Thinking

Control
N-Gain Index 0.69 0.56 0.42 0.37 0.51

Classification Medium Medium Medium Medium Medium

Experiment
N-Gain Index 0.79 0.62 0.60 0.45 0.62

Classification Very High Medium Medium Medium Medium

Based on Figure 2, Figure 3, and Table 
3, it shows that the average score of  the creati-
ve thinking ability from the pretest in the cont-
rol class and the experimental class is before the 
implementation of  Blended learning (BL) and 
Project-Based Learning (Pj-BL) learning, and 
respectively each pretest in the control class and 
experimental class the lowest average score is 33 
and 43. The results of  the posttest creative thin-
king ability of  control class students are through 
conventional of  76 with an N = gain 0.51, and the 
experimental class after implementing BL and Pj-
BL learning obtained an average score of  91, with 
an N-gain index = 0.62. In general, the ability to 
think quite creatively increases, especially on the 
indicators of  original and elaborative thinking. 
But the N-gain index score in the conventional 
group tends to be lower than the BL and Pj-BL 
group. In terms of  the four indicators, the highest 
n-gain score was obtained in the fluent thinking 
ability with an N-gain index of  0.79 classified as 
very high or very creative in the BL and Pj-BL 
group.

There are differences in traditional lear-
ning with e-learning (Blended learning). In con-
ventional classrooms, teachers are considered 
as knowledgeable people and are assigned to 
provide knowledge to their students, while in e-
learning, the main focus is students. Students are 
independent at certain times and responsible for 
their learning. The atmosphere of  e-learning will 
force students to play a more active role in their 
learning. Students make the design and search for 

material with their efforts and initiatives. Not that 
e-learning replaces conventional learning models 
in the classroom, but it strengthens the learning 
model through content enrichment and develop-
ment of  educational technology.

The ability of  creative thinking of  pre-
service teachers increases because in the learning 
process the stages of  providing stimulus and di-
recting project assignments through Google Clas-
sroom provide benefits, including 1) classes are 
prepared more easily and able to share informa-
tion such as assignments, announcements, and 
questions; 2) saving time and paper and manage-
ment in one place; 3) better management, tasks 
can be seen on the assignments page, calendar 
of  activities and material automatically stored in 
the Google Drive folder; 4) improving commu-
nication and input, teachers can share material 
and interact via email. Teachers can quickly see 
who has or hasn’t completed an assignment, and 
immediately gives real-time grades and input; 5) 
safe and affordable, classes are provided free of  
charge and do not contain advertisements.

This causes pre-service teachers to become 
proficient and accustomed to giving various kinds 
of  complete assignment answers from various 
kinds of  literature and sources that have been pre-
pared through the project task guide. The project 
task guide includes questions about; a) reference 
criteria in the thesis, b) criteria for quoting con-
clusions from an article, c) displaying data, and 
d) reviewing several articles through the integra-
tion of  biology learning innovation issues with 



415
Yustina, W. Syafii, R. Vebrianto  / JPII 9 (3) (2020) 408-420

student theses. The creative thinking ability in the 
experimental class is higher than the control class 
because through learning BL  pre-service teachers  
get a lot of  new information online and are unli-
mited, where and at any time, so it is more effec-
tive (saves time) and adds insight to students. This 
allows pre-service teachers to select information 
as needed, and to fluently answer, ask, or handle 
a problem.

Following the opinion of  Kenedy et al. 
(2012), when the creative thinking ability deve-
lops, it will give birth to ideas, create and do ima-
gination, and have many perspectives on a matter, 
and relate to skills in producing information, and 
provide more personalized learning support, fos-
tere independent and collaborative learning. Alt-
hough it is undeniable that the distance learning 
process has many benefits, including saving time, 
money, and is very effective in delivering because 
it can renew, store, distribute, and share teaching 
material or information. Distance learning is con-
sidered capable to answer learning problems as 
well as to increase awareness about the lifelong 
learning process (long-life education) (Anggra-
wan & Jihadil, 2018; Osman & Vebrianto, 2013).

Details of  the results are reviewed based 
on fluent thinking indicators, the average score 
of  the posttest obtained increases compared to 
the pretest in the control class that is from 62 to 
94 at posttest with an N-gain of  0.69. Based on 
the analysis of  students’ answers to the indicators 
of  fluent thinking in the experimental class, the 
average score of  the posttest increased to 98 com-
pared to the average score of  achievement of  60, 
N-gain of  0.70. The fluent thinking ability tends 
to be very high, and then the teacher can identify 
and analyze relevant literature sources in the the-
sis, by writing and linking conclusions from the 
study of  the article and being able to provide a va-
riety of  article criteria that are used appropriately 
using information effectively (quickly and pre-
cisely) from various sources through analyzing, 
interpreting, assessing and synthesizing, which 
emphasizes the active role of  pre-service teachers 
in developing their understanding and processing 
information. This shows that pre-service teachers 
can provide various answers fluently. Test items 
with fluent thinking indicators are made to furt-
her stimulate the mindset of  pre-service teachers 
to provide various kinds of  answers, this is follo-
wing the advantages of  blended learning.

Bl-based learning is believed to improve the 
quality of  learning by combining conventional 
learning with online-based learning. According 

to (Zainuddin, 2017), conventional learning only 
applies one-way communication, causing stu-
dents to only be passive listeners in other words 
conventional learning is a learning process that 
only transfers knowledge from educators to stu-
dents. This makes the quality of  students not cre-
ative and cannot develop their abilities; students’ 
fluent thinking requires critical thinking to solve 
problems, oriented towards real action through 
empirical learning (Zainuddin, 2017). 

Indicators of  flexible thinking in posttests 
in the control class also increased. The average 
score obtained at the posttest was 84 in medium 
category compared to pretest only getting a sco-
re of  58 with an N-gain of  0.56 in quite creative 
category. Judging from the results of  the posttest 
in the experimental class, the average posttest 
score increased to 89 compared to the average 
score of  achievement of  60 with an N-gain of  
0.62 categorized as quite creative. Flexible thin-
king students in the experimental class have been 
able to interpret the conclusions of  the article or 
connect concepts according to various points of  
view because the behavior of  someone who has 
the flexible thinking ability enough can provide 
a variety of  interpretations of  an image, story, or 
problem and produce ideas which vary. Applied 
BL so that the results obtained that the BL effect 
makes pre-service teachers candidates more fle-
xible, varying in learning activities (Bhowmik et 
al., 2019). According to  Sumarni & Kadarwati 
(2020), critical and creative thinking skills be-
come a crucial factor in the educational process 
to be able to produce 21st-century skills so that 
they can face these challenges, such as original 
thinking skills. On the indicators of  original thin-
king in the average control class posttest obtained 
by 69 compared to the pretest only obtained an 
average score of  43 (N = gain 0.42). The results 
of  the analysis of  student answers to the post-test 
in the experimental class obtained posttest 85 
compared to the results of  pre-test 43 with an N-
gain of  0.60 in quite original category.

Original thinking, after going through BL 
and Pj-BL learning, students can provide answers 
from their findings and are different from what 
has been given by the lecturer, because students 
are accustomed to finding new things or answe-
ring with variations of  answers and by using their 
sentences without copying the sentences in the 
book or the internet. This is also similar to the 
results of  research that states the learning process 
of  the ethno-stem project-based learning shows 
a significant influence in increasing critical and 
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creative thinking (Sumarni & Kadarwati, 2020). 
This might be because it has been integrated with 
Ethno-sten so that it is more significant. That ori-
ginal thinking causes a person to be able to pro-
duce new expressions, such as the ability to ela-
borate opinions from various viewpoints (Daulay, 
2016).

The indicator of  elaborative thinking in the 
control class has 60 of  the average post-test score, 
this is an increase compared to the pretest score 
of  36, with an N-gain index of  0.37. In the expe-
rimental class, the average post-test score of  80 
increased compared to the results of  the average 
pretest score of  43 with the N-gain index of  0.45 
is quite creative in collaborating. In this elabora-
tion indicator, pre-service teacher can detail and 
develop a concept of  learning material during 
discussion activities, identify problems, formu-
late problems, present literature studies, present 
frameworks, present hypotheses, develop rese-
arch methods including designing research, de-
termining parameters and research instruments, 
presenting flow diagram research procedures and 
data analysis techniques and data processing pre-
cisely and quickly. That the research component 
consists of  background, procedures, implementa-
tion, research results, and discussion and publi-
cation of  research results (Zainuddin, 2017). All 
of  these components provide important meaning, 
can be seen how to formulate and solve problems, 
and the ability to communicate the benefits of  re-
search results in living life through research acti-
vities.

Blended learning fulfills all aspects that 
support the improvement of  the quality of  lear-
ning, provides many positive impacts on the 
learning process but in its application has its 
challenges including 1) Educators must have the 
ability or skill to use technology and require a lot 
of  time in developing this learning method espe-
cially at the beginning implementation period 2) 
educators must be able to build materials follo-
wing the method and be able to build a learning 
process for answering and giving statements in 
online classes (Agustina & Noor, 2016). Besides, 
the educational institution has socialized online 
learning. Effective online teaching is not the same 
as face-to-face teaching (Schwartz et al., 2020). 
There are online teaching activities that are better 
than face-to-face teaching but are not beneficial 
if  the required independent and online learning 
resources are not met. Accessing online learning 
with appropriate devices is also required. Moreo-
ver, internet access with adequate speed is nee-

ded because poor bandwidth can make many 
synchronous activities become complicated. For 
schools in areas with poor bandwidth, the combi-
nation of  asynchronous activities and telephone 
check-in requires more support. Changing teach-
ing timetables into shorter class time in the same 
time zone with more meetings but fewer students 
at one time are more effective in online learning 
situations. If  the meeting time is combined with 
collaborative activities, students are likely to join 
and complete assignments or discussions, have 
effective feedback, and can check students regu-
larly.

From the stage of  providing stimulus to the 
presentation, the indicator of  elaborative thin-
king is the highest indicator among other indica-
tors and usually, this stage requires a long time. 
The indicator of  creative thinking ability is given 
a weighting score, then the indicator of  elaborati-
ve thinking occupies the highest position because, 
in this indicator, pre-service teachers always try 
to develop an idea or product from existing ones 
and try to add or detail in more detail to be more 
interesting than before. The increase in the sco-
re of  creative thinking skills is also supported by 
several factors, including lecturers as facilitators 
to encourage as many independent pre-service 
teacher as possible so that pre-service teachers 
become more motivated to be more active in fin-
ding material concepts, which will train the crea-
tive thinking abilities of  pre-service teachers. Plus 
according to Kim (2020), there is a relationship 
between the emotional level of  students and fri-
endship in learning science.

Creativity can be an innate characteris-
tic but it can also be increased through various 
ways in the classroom, lecturers must include ac-
tivities that encourage the emergence of  teacher 
candidates’ creativity (Yustina, 2016; Yustina et 
al., 2016). Furthermore, he stated, to strengthen 
creative thinking, lecturers can: (a) generate lots 
of  ideas and thoughts about topics or problems, 
(b) involve pre-service teachers in exploring diffe-
rent points of  view then reshaping or simplifying 
ideas, (c) increase mind openness and tolerance 
for imaginative and fun ideas, and (d) provide 
opportunities for pre-service teachers to develop 
and combine their ideas. Furthermore, helping 
pre-service teacher communicate effectively and 
information ideas, flexible, play a positive edu-
cational role (Dziuban et al., 2018). Educators 
must also be able to supervise and regulate lear-
ning conditions even though face-to-face learning 
that occurs in classrooms has been completed, 
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but online classes can be utilized by educators so 
that pre-service teachers can learn material before 
doing face-to-face learning (offline) and requires 
technology-based learning strategies (Zainuddin 
& Keumala, 2018).

The lecture process needed a learning pat-
teThe lecture process needed a learning pattern 
that integrates technology (Hasmunarti et al., 
2019). Blended learning can create learning pat-
terns that are more effective, efficient, and attrac-
tive following the interests of  pre-service teachers 
towards the use of  interactive media such as lap-
tops and smartphones so that problems related to 
abstract biology learning can be more easily un-
derstood. Technology media that bring learning 
activities in several places (Hwang & Chen, 2017). 
Technological media used such as websites, vide-
os, and Learning Management Systems (LMS), 
Blogs, Wikis, or social media such as Twitter, 
Podcasts, My-Space, and Facebook. LMS is an 
application or software that is used to manage 
online learning which includes several aspects, 
namely material, placement, management, and 
assessment. So that students can integrate biolo-
gy learning innovation material into thesis using 
new ideas or techniques/methods of  learning so 
that the desired learning outcomes are following 
the times (Wahyudi et al., 2018), and the process 
of  learning ICT that can increase the interest of  
pre-service teachers. Also supported by Wijayanti 
(2017) which states that BL-based learning can 
increase students’ interest in learning and train 
students’ ability to use ICT, make full use of  the 
internet, according to the 21st-century guidelines 
that graduates resulting from the learning process 
must have ICT skills.

In line with the same process in the re-
search component, BL provides motivation and 
opportunities for students to get accustomed to 
thinking creatively with consideration of  many 
sources, producing new works, modifying cre-
atives as well as truly new works (Zainuddin & 
Keumala, 2018; Wahyudi et al., 2018) and the 
availability of  online facilities and the experi-
ence of  lecturers and students in online learn-
ing through a Management Learning System 
(MLS). The difficulties faced by online learning 
policies include: weaknesses in online teaching 
infrastructure, lack of  teacher experience (includ-
ing unequal learning outcomes caused by diverse 
teacher experiences), information gaps, the com-
plex environment at home, and so on (Zhang et 
al., 2020). To overcome this problem, the govern-
ment needs to further promote the construction 

of  an education information highway, consider 
equipping teachers and students with standard-
ized home-based teaching/learning tools, con-
ducting online teacher training, including devel-
oping large-scale online education at the national 
level, strategic plans, and supporting academic 
research into online education, specifically edu-
cation to help students with online learning dif-
ficulties (Halim & Meerah 2016; Yustina et al., 
2020). This interest in learning will be realized if  
the educator is skilled in facilitating the learning 
method with the learning style of  the pre-service 
teacher.

Each pre-service teacher has a different 
learning style. Pj-BL provides opportunities for 
pre-service teachers to explore material by using 
various means that are meaningful to themselves, 
collaboratively, which enable each student to be 
able to answer guiding questions but are less able 
to facilitate various kinds of  student difficulties 
(Palennari & Daud, 2019). The application of  BL 
and Pj-BL can minimize conventional learning 
problems that are less able to facilitate various 
kinds of  learning difficulties. Online learning 
is used to provide insights with diverse learning 
resources (Lin et al., 2016). BL learning is impor-
tant to understand the form of  the relationship, 
especially with context, definition, and concepts, 
bound indicators including cognitive, emotions 
as key aspects of  BL setting, including online 
activities, task time, cognitive and metacognitive 
strategies  (Halverson & Graham, 2019). Accor-
ding to Subahan & Ismail (2017), diverse infor-
mation processing skills relate to students’ ability 
to assess, organize, absorb, and use information 
effectively and emphasize the active role and cre-
ativity of  students’ thinking in developing their 
understanding.

CONCLUSION

Based on data analysis, the results of  the 
study found that overall the average score of  cre-
ative thinking of  students in the experimental 
class was 91 with an N-gain index of  0.62 higher 
(very creative) compared to in the control class 
(76) with an N-gain index of  0.51 (quite creative).  
Blended Learning and Project-Based Learning 
are quite influential in increasing the creative 
thinking ability of  pre-service teachers, BL and 
Pj-BL are quite more effective than conventional 
learning in improving the creative thinking of  
pre-service teachers in biology learning (biology 
learning innovation courses) in the fifth semester 
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of  biology education study programs because stu-
dents and lecturers have a previous online lear-
ning experience. Then, it is also supported by the 
existence of  internet network device facilities on 
campus that can be used by pre-service teachers 
and lecturers as well as pre-service teachers who 
have received training in the previous semester, 
namely online learning in virtual learning media 
courses. The implications of  this research can 
contribute to how to implement an effective lear-
ning process using BL and this can be considered 
by policymakers for the future implementation of  
the learning system that can be implemented by 
Blended Learning (BL) and Project-based Lear-
ning.
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