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INTRODUCTION

One of the goals of national education in Indonesia is to educate the nation’s life. In Law which is
UU no. 20 of 2003 Article 3 concerning on the National Education System, there is clearly stated that
education aims to develop a complete human being. Then, aspects developed include piety, knowledge,
characters, independence, and responsibility. However, along with the times, the purpose of education
continues to be adjusted. Currently, the world is in the era of the industrial revolution 4.0. Then, based
on the Leapfrog's principles and practices regarding the core components of education, education in
each era is prepared to respond to the different social issues (Harkins, 2008) Moreover, the issue of
agrarian society is emphasized on education 1.0, industrial society on education 2.0, globalization on
education 3.0, and innovation in education 4.0.

Some skills are needed by someone in the 4.0 era (Maisiri et al.,, 2019b). These skills are divided
into technical skills which include technological, programming, and digital skills; and non-technical
skills which include thinking skills (including creativity, innovation, collaboration, etc.), social skills, as
well as personal skills. Therefore, based on this, it is clear that learning in the 4.0 era is not only targeting
on the mastery of simple concepts, but also the most important thing which is soft skills (Prajoko et al.,
2021). Furthermore, within this framework, we need to think again about innovative learning
opportunities for teachers in educational organizations towards education 4.0. Somehow, the challenge
is to be able to create an innovative learning environment for the prospective and novice teachers
(Goker & Goker, 2020).

Next, the learning environment is one of the most decisive aspects in the success of learning
process. The learning environment is very important. Moreover, in order to achieve an appropriate
learning environment, a learning strategy is needed regardless of the form of learning which can be face-
to-face (offline) or in an online network (Martin & Bolliger, 2018) However, the COVID-19 pandemic
that has occurred since the beginning of 2020 has changed all learning activities to become online
learning. Then, online learning is indeed not something new in developed countries, but for learning in
developing countries, it still contains some problems. Adnan, M., & Anwar, K. (2020) revealed that most
online learning has not achieved the expected results. Although, online learning has been implemented
well, there are still some obstacles that need to be overcome in order to maintain the quality of learning
(Agarwal & Kaushik, 2020).

Indonesia, which is one of the developing countries seems to still experience some obstacles in
implementing an effective online learning. However, a study result showed that there is still students’
dissatisfaction in doing the online learning, boredom and decreased interest in learning, and feeling
discomfort because of many tasks and materials that are not comprehensive (Irawan et al., 2020;
Mirawati et al., 2020; Surahman, 2020). As a result, these problems can have a negative impact on the
learning process. Related to this, designing online learning with varied learning strategies in line with a
more flexible national curriculum, technology readiness, and collaboration are very important for
creating a successful online learning (Fauzi & Khusuma, 2020).

The problems mentioned above also appeared to occur in the lectures at the Biology Education
Study Program of Universitas Tidar. Along with the online learning which has been going on for more
than a year, the lecturers knew and realized their students’ uninterest in learning. Some students also
seemed to experience a significant decrease in learning outcomes (GPA), despite the efforts of academic
advisory by their respective lecturers. Somehow, the decline in learning outcomes shows a lack of
concept understanding in the courses that they are taken. Then, learning at home also seems to
complicate the collaborative process between the students in problem solving, because online
communication is relatively less effective than offline or in person in the class. Instead, students’
attitudes, especially scientific attitudes, also began to experience problems, known by decreased the
discipline, responsibility in doing assignments, and many others.

Some problems related to concept understanding need to be handled seriously so that the
learning outcomes of graduates can be achieved properly. Not only that, solving the problems is also
important related to achieving the learning goals in the era of 4.0 and the 21st century. Somehow,
collaboration is one of the important skills in the learning process today and in the future, because this
skill can also be related and build other 21st century skills such as problem solving; digital literacy; as
well as oral, written, and visual communication skills (Greenstein, 2012). Then, as previously stated,
collaborative problem-solving skills are also the important non-technical skills, in addition to
interpersonal skills, and teamwork (Maisiri et al., 2019; Prajoko et al,, 2022). Moreover, the emotional
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aspect which is scientific characters or scientific attitude is equally important, because the appreciation
of scientific attitudes contributes significantly to student performance, especially in the field of science
(Suryawati & Osman, 2017).

In order to implement a learning that can empower the collaboration skills in problem solving,
scientific attitudes, and concept understanding, it is necessary to apply an appropriate learning model,
especially in the online learning today. Moreover, it is really necessary to optimize the existing learning
models, so that the learning objectives and other aspects that are taught during the learning process can
be achieved. In addition, optimization of learning models in online conditions can be done by adjusting
the related methods, learning techniques, and even the assessment system in online learning.

In the Biology Education Study Program of universitas Tidar, one of the learning models that is
often used is Project-Based Learning (PjBL). Project-Based Learning allows students to learn together
more actively with six stages, which are: (1) formulating essential questions, (2) designing project plans,
(3) designing or arranging schedules, (4) monitoring the progress of students’ project (5) assessing the
results, and (6) evaluating students’ learning experiences. The benefits of Project-Based Learning in
improving students' collaboration and problem-solving skills have been proven by many studies, some
of them are (Nurfitriyanti, 2016; Saenab et al., 2017). Meanwhile, the benefits of Project-Based Learning
in increasing scientific attitudes and responsibility have also been reported by Fuadah (2016).

All of those benefits are reported from Project-Based Learning that is carried out offline. However,
in a pandemic condition which offline learning is not possible, Project-Based Learning must still be
carried out optimally even though it is online. Therefore, in order to implement an effective Project-
Based Learning syntax in online learning conditions, it is necessary to have appropriate and suitable
teaching technical arrangement. Moreover, in order to manage the students’ learning activities at each
stage of Project-Based Learning, synchronous and asynchronous methods can be combined. This
learning stage arrangement will be further designed in this research, with the aim of : optimizing the
students’ learning activities, obtaining the essence of each stage of Project-Based Learning, and most
importantly solving problems related to concept understanding.

In order to facilitate online learning, Universitas Tidar has provided a Moodle-based Learning
Management System (LMS) which is called as “Elita” (E-Learning Untidar). Moreover, in Universitas
Tidar, including the Biology Education Study Program, Elita has been used to support online lectures,
even before the pandemic of COVID-19. In 2020, as the use of Elita increases, some updates and
improvements have been made including a larger server migration and the Ul (User Interface) of Elita
settings to make it easier to use for both the lecturers and the college students. In addition, the features
in Elita are complete enough to support the online learning both synchronously and asynchronously.
Therefore, in relation to this research, the use of Elita needs to be maximized in Project-Based Learning
in order to form an e-PjBL model that has great benefits in lectures. Then, it is hoped that by the optimal
implementation of e-PjBL, the Biology learning process will be better in terms of planning,
implementation, and evaluation. Based on this background, research is needed to determine the
effectiveness of project-based learning that is carried out boldly in increasing students' conceptual
understanding of evaluation in biology learning.

METHODS
Research Design

This research uses a quasi-experimental method with a non-equivalent pre-test and post-test
control group design. The groups used in this research are 2 classes, which are one class as an
experimental class which is treated with the application of e-PjBL and the other one as a control class
which is treated with discussion models. This discussion model was chosen because both of them can
start from solving problems but this model is not oriented towards making a product. Moreover, the
data collection is carried out twice, which is before treatment and after treatment. In detail, the research
design that is carried out is presented in the following Figure 1.

0, X 0,
03 04

Figure 1. Research design with a non-equivalent pre-test and post-test control group design.
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Description:

O1: the pre-test of experimental class
02: the post-test of experimental class
03: the pre-test of control class

04: the post-test of control class

X : Treatment of e-PjBL

Population and Samples

This research is carried out with the target population which are all college students of the
Biology Education Study Program of Universitas Tidar. In quasi-experimental research is experimental
research where the research subjects cannot be assigned randomly, so the purposive sampling
technique is chosen (Cresswell, 2014). Then, the sampling technique used is purposively by selecting 2
classes which conduct a lesson of Biology Learning Evaluation courses in the academic year of 2020-
2021. Based on the sample limit, this research uses 2 classes of the 2019 students, which are 31 students
in the control class and 32 students in the experimental class.

Instrument

The student's concept understanding variable is measured by using a test instrument consisting
of 50 items. According to Bloom's taxonomy, the indicator of conceptual understanding is included in
the C2 level (Netriwati, 2018). These items are developed based on the material indicators in the Biology
Learning Evaluation courses, consist of (1) examine the nature of the evaluation of learning, (2)
evaluation of Biology learning in the perspective of the 2013 Curriculum, (3) preparation of various
Biology learning evaluation instruments in the form of tests and non-tests, (4) measurements in the
cognitive, affective, and psychomotor domains, (5) objectives, functions, principles of class-based
assessment, (6) assessment of benchmark references and norm references in the evaluation of Biology
learning, (7) analysis of assessment instruments in Biology learning; and (8) preparation of Biology
learning instruments. For the assessment of the question is done by giving a score of 1 if the answer is
correct and a score of 0 if the answer is wrong. Before being developed, the instrument items are
confirmed to have met the valid and reliable criteria.

Procedure

The research is carried out at the Biology Education Study Program of Universitas Tidar. There
are several steps taken in this research procedure in March - June 2021 . First, the preparation which
includes research facilities and infrastructure, classes, observers, and research instruments. Second, the
implementation of the research in the experimental class and control class, this implementation lasted
for 4 weeks including the implementation of the pretest and posttest. third, evaluation and analysis of
research data. After the research is completed, an evaluation is carried out during the research activities.
The next step was to analyze the research data using SPSS 22 software.

Data Analysis Techniques

In relation with the analysis, this research uses a descriptive analysis to analyze the initial data
that has been obtained and continue with the inferential analysis or inferential test. Moreover, the
inferential test used is in accordance with the design of this research which is the independent t test
which is to determine the significance of the difference between 2 groups with different research
subjects, but before conducting the independent t test, a prerequisite analysis test was carried out . In
addition, in order to complete the analysis process, the comparison of the initial data and the final data
is analyzed using the N-Gain test after the data is declared normal and homogeneous.

RESULTS AND DISCUSSION
Based on the research that was carried out in May until July 2021, the following data are
obtained.
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Table 1

The summary of Pre-test and Post-test Assessment Results for e-PjBL Class and Control Class.

Online learning

Aspect Asynchronous e-PjBL Asynchronous
Pre-test Post-test Pre-test Post-test

Mean 74.96 81.32 74.69 78.77
Median 75.00 81.67 73.13 80.00
Mode 81.25 80.00 72.50 83.33
Min 50.00 68.33 62.50 61.67
Max 87.50 91.67 85.00 88.33
Standard Deviation 8.46 5.12 6.32 6.57

Based on the Table 1, the pre-test and post-test profiles are obtained between the e-PjBL class
and the Control Class. Somehow, in the experimental class, the average of the post-test assessment is
81.3 and the Standard Deviation is 5.1. Meanwhile, in the e-PjBL class, the average is 78.77 and the
Standard Deviation is 6.57. Moreover, the frequency distribution data scores are presented in the

Figures 2 and Figure 3.
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Figure 2. Histogram of the score’s distribution of the control class (a) pre-test, (b) post-test.
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Figure 3. Histogram of the score’s distribution of the experimental class (a) pre-test, (b) post-test.

In determining the hypothesis test, first, the analysis prerequisite test is carried out. The analyst
prerequisite test results are presented in the Table 2 and Tabel 3.
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Tabel 2
The Results of Data Normality Analyst Prerequisite Test.
Tests of Normality
Kolmogorov-Smirnov

Class — -
Statistics df Sig.
Post-test Control 173 31 0.019
e-PjBL 144 35 0.064
Pre-test Control 144 31 0.103
e-PjBL .148 35 0.049

Based on the Table 2, the significance score of post-test normality is 0.019 < 0.05. Thus, the data
in the control class is not normally distributed. Meanwhile, in the experimental class, the significance
score is 0.049 < 0.05, so that the experimental class data is also not normally distributed. Meanwhile,
the results of the homogeneity test are presented in the Table 3.

Tabel 3
The Results of Homogeneity Analyst Prerequisite Test.
Test of Homogeneity of Variances Sig.
Pre-test 0.166
Post-test 0.081

Based on the Table 3, the significance score of post-test homogeneity is 0.081 > 0.05. Thus, the
data is taken from the homogeneous sample. While the pre-test obtains a significance score of 0.166 >
0.05 so that the pre-test data is also taken from the homogeneous sample as well. However, in the two
analytical prerequisite tests, there is one aspect of the normality test that cannot be achieved. That is
why, the next analysis uses non-parametric statistics.

The non-parametric statistical test results use the Mann Whitney test. The test results are
presented in the Table 4.

Tabel 4
The Hypothesis Test Results.
Test Statistics Post-test
Mann-Whitney U 399.500
Wilcoxon W 927.500
Z -1.330
Asymp. Sig. (2-tailed) 0.184

Based on the Table 4, it is obtained a significance score of 0.184 > 0.05. Thus, the score’s
difference between the experimental class and the control class is not significant. In order to find out
the effectiveness of improving learning, it is necessary to do an N-Gain analysis.

Based on the Table 5, the NGain score of the e-PjBL class is 0.2083, while the control class is
0.2060. Therefore, based on the criteria, the score belongs to the ineffective category. Based on the
results of the study, the concept understanding of evaluation in the biology learning for both online
learning asynchronously using e-PjBL and online learning in the control class is not significantly
different. Moreover, concept understanding is a process carried out by students to connect one concept
to another in the learning process (Sardiman, 2007). It means that this understanding serves to assist
students in inferring the characteristics of the larger categories to the smaller categories (Jacobsen et
al, 2009). Meanwhile, according to Hamalik (2011), understanding is defined as the ability to see the
relationship between various factors or elements in a problematic situation. Moreover, some of the
factors that cause this to happen include the external and internal factors. Internal factors come from
the students' internal motivation, while external factors come from the environment around the
students.
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Tabel 5
The results of the Descriptive Statistical Test on the NGain scores.

Class Statistic
Control Mean 0.2060
95% Confidence Interval for Mean Lower Bound 0.1094
Upper Bound 0.3026
5% Trimmed Mean 0.2311
Median 0.2500
Variance 0.069
Std. Deviation 0.26327
Minimum -0.60
Maximum 0.56
Range 1.16
Interquartile Range 0.28
Skewness -1.666
Kurtosis 3.269
e-PjBL Mean 0.2083
95% Confidence Interval for Mean Lower Bound 0.1451
Upper Bound 0.2715
5% Trimmed Mean 0.2010
Median 0.1818
Variance 0.034
Std. Deviation 0.18394
Minimum -0.14
Maximum 0.78
Range 0.92
Interquartile Range 0.27
Skewness 0.713
Kurtosis 1.354

Students' internal motivation varies when participating in the learning process. There are
students who have high motivation and students who have low motivation. A motivation to participate
in an online learning for students with high motivation will result the high pre-test and post-test results
as well. Meanwhile, students who have low motivation can result low pre-test and post-test scores. In
this case, the treatment of the e-PjBL class does not necessarily increase students' motivation to master
the concepts of learning materials. Whereas the position of motivation is important in the learning
process (Andriani & Rasto, 2019; Emda, 2018). In addition, students’ low learning motivation has an
effect on the low learning outcomes as well. Moreover, saturation in learning during the COVID-19
pandemic causes students to have low intrinsic motivation (Aiyuda & Fadhli, 2022; Fatimah &
Puspaningtyas, 2022; Pawicara & Conilie, 2020). However, online learning activities that are not in line
with the expectation become routines that cause this saturation (Gopalan et al,, 2017).

Based on the external factors, it can be investigated from several aspects such as supporting
facilities and infrastructure, learning media, and learning models. In terms of supporting facilities and
infrastructure, there are still many students who are constrained by their internet signals, so that the
collaboration space to complete the project is disrupted. Somehow, communication is the most
important thing in the Project-Based Learning. If this is disturbed, the effectiveness of learning will also
be disrupted as well. That is why, internet network facilities and infrastructure in online learning have
a very important role. In addition, if there is no internet network or disruption in the internet network,
it can cause learning activities to not be carried out as they should (Muljana & Luo, 2019; Rahayu & Hagq,
2021; Wulandari & Agustika, 2020). Next, in addition to the internet facilities, other supporting facilities
such as gadgets that are less supportive or compatible are also an obstacle in online learning. Moreover,
smartphone specifications do not meet the requirements can cause a not optimal learning. Most of the
students have smartphones that are not supported, such as lack of RAM, antennas that can't reach 4G
signals, and low screen resolution. Therefore, this condition causes disruption of the online learning
process.
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Viewed from the perspective of learning media, students use various devices to access learning
media contained in the learning management system. Moreover, device performances also affect the
smoothness in digging for information. Students tend to experience a decrease of motivation if the
device used has less reliable performance. Of course, this affects the mastery of understanding the
concept of each student to be uneven (Nurhikmah et al., 2018; Sahronih et al,, 2019; Williamson et al.,
2019). Next, in Project-Based Learning that is carried out asynchronously, the learning media used is
video learning. Moreover, the quality of the learning videos is good. However, the device used to access
the learning media do not support, so that the concepts conveyed through the learning media are not
well constructed by the students. In this case, constructivism in learning is disrupted and it causes no
difference between the experimental class and the control class.

Furthermore, it is reviewed from the Project-Based Learning model. Studies that have been done
previously; Project-Based Learning should be able to improve students' concept understanding.
However, that research is Project-Based Learning that was carried out offline. In this research, the
Project-Based Learning is conducted online and has not been able to result a significant difference.
Moreover, it is caused by one syntax that has not been optimally running well. Among these syntaxes
are at the planning stages and monitoring activities stages. At the planning stage, there should be an
interactive collaboration space between students. Supposedly, in offline Project-Based Learning,
students in groups directly discuss the project planning (Sari et al., 2017). However, during online
learning, each collaboration room activity is disrupted by facilities and infrastructure, so that the
planning becomes unsuccessful and affects the learning outcomes. This is reinforced by the statement
that online Project-Based Learning cannot increase students’ activity if the facilities and infrastructure
are disturbed (Rahma & Setyaningsih, 2021). Moreover, it is the same at the time of supervision. If it is
done offline, educators can directly supervise the project activities that are carried out. However, when
it was online learning, the supervision cannot be carried out optimally. In fact, this supervision activity
is important, so that communication between educators and students is established (Ardiawan &
Heriawan, 2020). Last but not least, Project-Based Learning does need special attention so that the
syntaxes can run well (Altaftazani et al.,, 2020).

CONCLUSION

To sum up, based on the discussion above, the concept of evaluation in the biology learning for
both online learning asynchronously using e-PjBL and online learning in the control class is not
significantly different. It is evidenced by the difference test score of 0.184 > 0.05. Moreover, e-PjBL is
not effective in increasing concept understanding based on the average NGain score of 0.2083. This is
caused by the internal factors and external factors of the college students that occur during the Project-
Based Learning process that is carried out online..
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