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ABSTRACT

The purpose of this study was to analyze the effectiveness of blended project based learning to improve
the critical thinking of pre-service teachers in science education. In this blended project based learning,
students teacher must complete the multimedia project using various software and discuss the project and
the concept through face-to-face and e-learning session. The content of multimedia project were
developed based on science unit on the topics of Anatomy and Physiology of Human, Animal and Plant.
The method of this research was mixed method with embedded design by involving 35 students teacher
at Primary School Teacher Education in Indonesia University of Education, Purwakarta campus. The data
were obtained using observation sheet and critical thinking test. The result showed that the students have
a good activities in e-learning and face-to-face session and the critical thinking improved after the
implementation of blended project based learning.
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make a decision as to which explanation or
model is best also involves critical thinking
activities. This shows that critical thinking

Introduction

The purpose of science learning in schools
is not simply that the students will become

more aware of various phenomena in
nature. More than that, the purpose of
science learning emphasizes more on the
involvement of students in a series of
scientific activities that involve process
skills and the ability to think well such as
critical thinking skills. National Science
Education Standard (2003) formulates
various objectives of science learning
which is substantially centered on the
achievement of students’ critical thinking.
NSTA asserts that critical ability in
analyzing  arguments by  reviewing
scientific understanding when taking into
account proofs and logical assessment to

skill is one of the main objectives that
needs to be achieved in science learning.

Critical thinking skills are often defined as
the ability to think clearly and rationally
(Higgins, 2014). The National Strategies of
the UK Government (2008) proposes that
the ability to think critically is described as
the ability to reason, reflect and perform
skilled thinking activities that are used to
decide what must be believed and done.
Critical thinking relates to the activities of
analyzing, making assessment, drawing
conclusions and formulating solutions to
problems (Paul & Elder, 2006; Lai, 2011).
From the definition, it can be concluded
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that critical thinking skill is the ability to
analyze and take into account facts or
arguments to determine the right decision
and action.

One of the efforts to improve teachers’
ability to think critically can be done in the
training program of student teachers in
higher education. The implementation of
the training program of student teachers
needs to be carried out in an innovative
manner and in accordance with the
demands of the 21% century. Cox (2017)
states that learning that is in accordance
with the 21% century must fulfill five
factors consisting of: 1) teaching strategies
which is able to accommodate the varying
needs of students; 2) implementation of
technology, 3) encouragement for students
to interact with each other; 4) being
oriented to thinking activities; and 5)
training of students to adapt to changes.
Based on the statement above, it can be
seen that critical thinking skills can be one
of the important factors that needs to be
accommodated in the learning of the 21%
century which is supported by the existence
of other abovementioned factors. Thus, in
the study period of student teachers, the
five factors above must be involved.

One of the strategies that is perceived to be
in accordance with the demands of the 21%
century and can be applied in higher
education programs is blended project
based learning (BPjBL). Blended project
based learning is a combination of project
based learning model with blended learning
model. Project based learning is a learning
model that consists of a series of scientific
activities that consist of the formulation of
problems/questions, investigation, work
assignments and completion of project or
product (Ferara, 2012; Thomas, 2000). In
addition, White (2001) states that not only
can the project based learning affect the

mastery of knowledge itself, but also it
can be used as a way to develop self-
directed learning that can improve the skills
of students in solving problems that can be
applied in different contexts of life.

In the context of the 21% century, PjBL can
be integrated with  blended learning
strategies. Blended learning can be defined
as a learning model that combines various
types of learning approaches, learning
environments and learning methods that
can support the success of traditional
learning (Marsh, 2012). Singh (2003)
proposes that blended learning combines
various learning media or learning tools
such as real time virtual/collaboration
software, face-to-face, web-based lecture,
electronic performance support system
(EPSS) which is integrated in the job task
environment and knowledge management
system designed to complement each other.

Based on the definition of PjBL and
blended learning, blended project based
learning (BPjBL) can be defined as
teaching strategies that integrate various
media forms or ICT-based learning in the
stages of project based learning which
emphasize the production of a product as
the end of the learning activities. The
combination of the two is particularly in
line with the concept of 21% century
because it can help develop 4Cs (critical,
creative, collaborative and communication)
skills and it can develop the independence
of learning and ICT literacy. In order to
find proof, a research was conducted
aiming to identify the effectiveness of
BPjBL against students® critical thinking
skill as one of the skills needed by the
generation of the 21% century. To focus the
research, several research questions were
formulated as follows: For the the research
to be focused, several research questions
were formulated as follows:
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a. How are the students’ Ilearning
activities in a series of lectures of
Enrichment of Science Lesson based
on blended project based learning.

b. How are the students’ critical thinking
skills before and after the lecture of
Enrichment of Science Lesson based
on blended project based?

Research Method

The approach used in this research is
qualitative and quantitative approach with
mixed method and embedded design.
Quantitative data gathered in this research
are data regarding the students’ ability to
think critically while qualitative data
obtained are data regarding students’
learning activities. The subject of the
research is 35 third-year university
students. The research instrument used is
observation sheet to obtain the description
of the activities and a test to gather critical
thinking skill data on basic clarification
indicator with sub-indicator consisting of
defining  terminologies, focusing on
questions, analyzing arguments,
understanding and using
graphs/mathematical concepts, completing
and taking into account an assumption, and
using ready knowledge (Ennis, 2013).

Student activity data on each learning
session is calculated by analyzing the
number and intensity of the students'
participation in the learning process such as
providing questions, providing
answers/giving  opinions, identifying
problems, formulating solutions, collecting
and compiling information, analyzing
information, and identifying logical
relationships ~ between  problems  or
information which has been obtained. The
number of students’ participation is
expressed in form of percentage whereas

participation intensity is expressed in form
of the scores consisting of : A (Excellent),
B (Good), C (Fair), D (Poor). Student's
critical thinking test data were analyzed by
performing an N-gain test to identify the
improvement of students' critical thinking
ability as seen from the results of pre-test
and post-test obtained through the N-gain
formula = (post-test score - pre-test score) /
(maximal score - pre-test score) N-gain
scores obtained were then interpreted based
on the following criteria: > 0.7 (high), 0.7
> N-gain > 0.3 (moderate), and < 0.3 (low)
(Hake, 1999).

Results and Discussion

The class using blended strategy project
based learning includes two learning
sessions that consist of independent
learning sessions and face-to-face learning
sessions. The results of these observations
on the students’ activity in both sessions
and students’ critical thinking test data after
the class can be seen in Tables 1 and 2
below.

Table 1. Students' activities in science
subject based on blended based project
based learning

Stages of Blended Project Based Leaming: Nomber | Participation Intensity
W |D|C|B|A
N=33
Week 1 Determmng the problem and identifymg the ) 0|43
(Face-to-face) strategy of project completion
Week 2 Searching for and extracting information 3 LI I
(Face-to-face &

online)

Week 3 Synthesizing all the iformation in form of | 74 | 20| 40| 11
(Face-to-face) flowchart and storyboard
Week 4 Evahuating flowehatt and storyboard 80 | 20 (343143 114
(Face-to-face)
Week 3 Communicating the flowchantandstoryboard | 943 | 40 [237) 20 | 86
(Face-to-face) > obtaining feedback

Week6.7&8 | o Revising flowchart and storyboard 89 172]372] 20 | 143
(Faceto-face & | v Making of multimedia project
online) v Project validation > feedback from lecturer
2 tevision
Week 0,10 & v Publication of the project & discussion of lesson
i Tapic 1 : Respiration of plants 6 66 | - | -
(onkne) Tapic 2 Photosynthest 4 w66 ] -
Topic 3 : Skeletal System 60 [ 14320 [ 114143
Topic 4 : Respratory system of human and | 77 BTN
animal
Tapic 3 : Digestive System 83 172 (33314 -
Topie 6: Reproductive System 014 | 23 |436[114] 114
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Table 2. Critical thinking test data on
students’ basic clarification indicator

Sub-ndicator N | Prtest | Pogt- | Max | Scoe | Citera
et | wor | NGam
Defrnmg terminologies BT U8 W | 035 | Modente
Focusig questions 0 s B |08 Lw
Analyzng Armmenty E R I I !

Usingmathematial coneepts A4 11371 W | 03| Modete
Completing and considering asumptions 1[0 0 | 039 ) Moderte
Ustigready knovedge 3608 0 ] 036 | Moderate

From Table 1, it can be seen that the
students' activities in the science lesson
enrichment class based on blended project
based learning tends to increase both in
face-to-face and e-learning sessions. The
increase is seen not only in terms of the
number of but also in terms of the
participation intensity. Driving questions,
identification and  understanding  of
problems and defining of strategies for
solving the problems through the
assignment of the making of multimedia
project are the key stages in gearing
students into learning.

The result of the activity data shows that
the adaptation of the project based learning
steps in blended learning strategy is very
effective in improving students' learning
activity. As stated by Harper (2014), the
existence of driving questions in project
based learning will focus the students'
activities because the students will try to
understand  the  problems,  explore
information related to the problems that
may affect the enhancement of their
knowledge, enabling them to determine a
problem-solving strategy based on the
knowledge they already have which is an
essential element that can affect the
effectiveness of project based learning in
the classroom.

Bell (2010) suggests that project-based
learning combined with face-to-face
learning and e-learning strategies and
integrating various media and learning tools

(blended learning) can facilitate different
student learning styles so that learning
becomes more active. Meanwhile, Hsieh,
Lou and Shih (2013) reveal that the
application of blended learning in project
based learning can affect students' learning
activities when accompanied by clear work
instructions from the teacher, the
application of creative learning methods,
the existence of group work, and sources of
information that can be accessed online.

In addition to posing impact on students'
learning activities, the application of
blended project based learning also affects
thinking skills. In Table 2, it can be seen
that the students' critical thinking has
increased with criteria ranging from low,
moderate and high. Based on this, it can be
concluded that the application of blended
project based learning in the science subject
can influence the improvement of critical
thinking skills.

Several studies have shown that blended
project based learning or project based
learning that integrates self-learning and e-
learning strategies can improve students'
critical thinking skills as a manifestation of
higher-order thinking skills (Husamah,
2015, Putri & pratomo, 2016; Sarifudin,
Haryani & Wardani, 2015).

The improvement in critical thinking skills
is influenced by the learning character of
the blended project based learning itself.
The National Strategies of the UK
Government suggests several learning
strategies that can help develop thinking
skills, among others: 1) focusing on inquiry
learning, 2) providing open ended
questions, 3) directing towards the
discussion process, 4) introducing a
problem to students, 5) letting students take
risks, identifying and seeing the
interconnection in various aspects, 6)
letting the students to lead (defining
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strategies, making plans, synthesizing
products, etc.), 7) assisting students in
developing criteria to make a judgment, and
8) providing opportunities for students to
explore ideas and make choices.

The eight strategies have been integrated in
the stages of blended project based learning
activities in the science subject so as to
enable students to develop their critical
thinking skills. In addition, chances of
doing reflection and analysis such as those
found in learning blended project based
learning can also help develop students'
critical thinking skills (Higgins, 2014).
Similarly, Paul & Elder (2007) point out
that students need to be invited to process
information, formulate conclusions,
consider several views, analyze concepts,
theories and explanations, clarify issues and
conclusions, solve problems, transfer ideas
into different contexts, examine
assumptions, assess facts, and explore
implications and consequences. A series of
scientific  processes will affect an
individual's thinking habit to be more
critical towards a problem or event. In light
of these opinions, it can be said that
blended project based learning can be
considered as an effective alternative to
learning strategy in developing students'
critical thinking skills.

Conclusion

The integration of information and
communication technology in the teaching
and learning that are relevant to the needs
of the 21% century is the issue in the context
of present education. The complexity of
the problems in the present situation of life
amidst the rapid advancement in
technology and knowledge forces education
world to adjust the educational curricula so
that they are capable of forming a

generation which is resistant and adaptive
in the face of changes. 21% century poses
challenges not only on the field of science
but also on other fields.

A series of scientific activities in an
innovative learning strategy that leads
students to be sensitive to issues and
problems and strive to solve the problems
through the process of collecting, analyzing
and clarifying information obtained from
various sources, reflecting and revising
through  individual or  collaborative
activities to formulate a solution can
develop a number of skills such as critical
thinking, being creative, communication
and collaborative thinking. From this
research, it can be concluded that the
implementation of blended project based
learning in the science subject could affect
the student teachers’ critical thinking
activities as well as their critical thinking
skills.  Thus, blended learning strategies
can be resorted as an alternative to learning
that can be applied in higher education to
realize the 21% century generation.
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