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A B S T R A K 

Pandemi covid-19 menuntut pembelajaran menggunakan sistem daring. 
Namun masih banyak guru yang kesulitan merancang pembelajaran 
yang sesuai untuk siswa. Penelitian ini bertujuan menganalisis model 
pembelajaran berbasis project berbantuan blended learning  terhadap 
Sikap ilmiah  dan Hasil Belajar IPA.  Populasi penelitian dengan jumlah 
siswa  sebanyak 184 siswa. Sampel penelitian berjumlah 61 siswa.  
Pengambilan sampel menggunakan teknik random sampling. 
Rancangan menggunakan Post test Only Control Group Design. Data 
Sikap Ilmiah  dikumpulkan menggunakan kuesioner dan hasil belajar 
IPA di kumpulkan melalui test objektif. Data dianalisis melalui statistik 
deskriptif dan uji Manova SPSS-17. Hasil penelitian menunjukkan  
bahwa terdapat perbedaan yang signifikan sikap ilmiah antara siswa 
yang mengikuti model pembelajaran berbasis project berbantuan 
blended learning dengan siswa yang mengikuti model pembelajaran 
konvensional, dengan nilai F sebesar 471,8. Terdapat perbedaan yang 
signifikan hasil belajar IPA antara siswa yang mengikuti model 
pembelajaran berbasis project berbantuan blended learning dengan 
siswa yang mengikuti pembelajaran konvensional dibuktikan hasil 
belajar IPA memiliki nilai F sebesar 3,69. Terdapat perbedaan sikap 
ilmiah dan hasil belajar IPA secara simultan antara siswa yang mengikuti 
model pembelajaran berbasis project berbantuan blended learning 
dengan siswa yang mengikuti model pembelajaran konvensional. taraf 
signifikansi 0,05 menghasilkan harga p < 0,05. Dapat disimpulkan 
bahwa model pembelajaran Blended Learning berbasis Project dapat 
meningkatkan sikap ilmiah dan hasil belajar siswa. 

A B S T R A C T 

The COVID-19 pandemic requires learning to use an online system. However, there are still many 
teachers who have difficulty designing appropriate learning for students. This study analyses the project-
based learning model assisted by blended learning on scientific attitudes and science learning 
outcomes—the research population with as many as 184 students. The research sample amounted to 
61 students—sampling using the random sampling technique. The design uses Post-test Only Control 
Group Design. Scientific Attitude data was collected using a questionnaire, and science learning 
outcomes were collected through an objective test. Data were analyzed through descriptive statistics 
and the SPSS-17 Manova test. The results showed a significant difference in scientific attitudes between 
students who followed the project-based learning model assisted by blended learning and students who 
followed the conventional learning model, with an F value of 471.8. There is a significant difference in 
science learning outcomes between students who follow the project-based learning model assisted by 
blended learning and students who take conventional learning, as evidenced by the science learning 
outcomes with an F value of 3.69. There are differences in scientific attitudes and science learning 
outcomes simultaneously between students who follow the project-based learning model assisted by 
blended learning and students who follow the conventional learning model. a significance level of 0.05 
resulted in a p < 0.05. It can be concluded that the Project-based Blended Learning learning model can 
improve scientific attitudes and student learning outcomes.  
 

 
1. INTRODUCTION 

 Scientific attitude is the tendency of people to act in solving a problem systematically through 
scientific steps (Maison et al., 2020; Rubini et al., 2018). Scientific attitude is also an indicator of the progress 
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of a nation. Developed countries are determined by the mindset of their citizens, who are dominant in 
thinking rationally and using logic, and far from being subjective (Pennings et al., 2018; Shohel & Kirkwood, 
2012). These phenomena happen based on the dominance of social influence that consists of several factors. 
The factors will shape human attitudes, namely personal experience, culture, other people who are 
considered essential, mass media, religious, educational institutions or institutions, and emotional factors 
in individuals (Chien, 2017; Jubaedah, 2017). Some Indonesians still use non-scientific methods to 
determine decision-making, such as being easily manipulated by hoax news that often gives birth to 
anarchic acts and more to shamans in solving health problems and other life problems (Suharyanto, 2019). 
It becomes the challenge of education's world to cultivate a scientific attitude from an early age (Khan & 
Masood, 2015; Ridlo, 2020). Therefore, the education sector needs to be addressed by the state to improve 
scientific attitudes. A scientific mindset is a prerequisite and a necessary behavior to be practiced by every 
citizen. This attitude is built by tendencies, adaptability, appreciation, and expected values, as exemplified 
by the work of scientists (Kim et al., 2019; Evi Suryawati & Osman, 2018). The formation of scientific 
attitudes from an early age is essential because scientific attitudes can shape the human personality, 
especially students in making rational considerations when making a decision (Atmojo et al., 2020; 
Learning, 2018). Scientific attitudes in children have been widely cultivated, namely, to be honest, objective, 
open, tenacious, critical, and cooperate with others. The earlier the scientific attitude, the easier it is to form 
in children. 

Lack of interaction, resulting in a scientific attitude that also declines (Bal-Taştan et al., 2018; Faisal 
& Martin, 2019). Therefore, a method is needed to trigger the rise of scientific attitudes among students. 
Therefore, a scientific attitude must be carried out from an early age (Aini et al., 2019; Dewi et al., 2018). 
Elementary school children are at an age that needs to strengthen scientific attitudes, so initiation is needed. 
The characteristics of elementary school children are generally aged between 7-12 years, namely starting 
to have a high curiosity by investigating, trying, and experimenting about something considered interesting 
for them (Nurlaily et al., 2019; Yupita, 2013). In this condition, scientific attitude becomes very important 
to be formed through science learning.  In learning science in elementary schools, teachers are required to 
apply science to produce products that can be justified. The scientific attitude of Indonesian students has 
not been maximized. It is because still constrained by the learning process that prioritizes lectures and 
learning that involves practicum requires more time and laboratory infrastructure.  So those teachers are 
fixated on completing the learning materials as quickly as possible (Hamzah & Mentari, 2017; Setiyani et al., 
2020). This condition certainly does not give birth to the ability of scientific attitudes, and students are a 
priori, and less use their reason. This condition is supported by the results of interviews and observations 
reinforced by the results of document recording conducted on October 25-31, 2019, to find out the results 
of learning science in fifth-grade elementary school students in Cluster I, Buleleng District. The number of 
students is 184, with a KKM of 68-70. From the KKM, 75 students completed and 105 students did not 
complete with an average score of 64-66. It can be explained that the value of learning outcomes has not 
been completed. The problem of low learning outcomes for theme five about the ecosystem needs to find a 
solution so that the learning carried out can provide optimal results and improve students' scientific 
attitudes and student learning outcomes. 

This condition is supported by the organism stimulus theory (SOR), namely behavior change is a 
person's response or reaction to a stimulus (stimulus from outside) (Bervell et al., 2020; Setiawati et al., 
2013). This theory is based on the assumption that the cause of behavior change depends on the quality of 
the stimulus (stimulus) that communicates with the organism. Stimulation should be given at an early age, 
so adaptation to changes in behavior and attitudes is more easily formed. Therefore, it is interesting to study 
scientific perspectives at the elementary school level. Various efforts have been made to form and build 
scientific attitudes in elementary school students, have been carried out using learning models. Those 
models are by using a guided inquiry learning model that result is improving scientific attitudes, Think 
learning method of Talk Write (TTW), guided inquiry model,  project-based learning with a scientific 
attitude, a model project by knowing the scientific attitude (Alawiyah & Sopandi, 2016; Ayu Apriliyani et al., 
2018; Santiasih et al., 2013; Utomo et al., 2020; Widani et al., 2019). From those descriptions, it can be seen 
that there has not been much in using the project model by combining blended learning in elementary 
school science learning (Widani et al., 2019). 

Blended learning and scientific attitudes are fundamental to do (Kurniawati et al., 2019; Taruh et 
al., 2019). It is important because the project learning model of the Project-Based Learning (PjBL) model is 
a learning model that develops conceptual understanding through meaningful problem investigations and 
can produce an authentic product (Izati et al., 2018b; Sart, 2014; Wu & Wu, 2020). However, when the 
COVID-19 pandemic hit the world, the learning process underwent a radical change, usually face-to-face 
and then used online (in a network). Therefore, a new approach is needed as this study implements blended 
learning (Fitriyana et al., 2020; Simatupang et al., 2020; Yustina et al., 2020). Online learning has several 
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weaknesses; it requires a reasonably fast and stable internet connection, namely (1) requires an intelligent 
device such as an android or a good laptop. (2) For some students, online learning is challenging and difficult 
to understand. (3) Can be misused for identity fraud. (4) There is no direct interaction that can hinder the 
learning process. The poor internet connections, students do not understand the material, students feel 
tired, students cannot discuss with friends are the online learning’ weakness (Bervell & Arkorful, 2020; 
Mulyanto et al., 2020). At the same time, the advantages of this learning are that students are more effective 
in learning, not tired, fun, new experiences (Berga et al., 2021; Bervell et al., 2020). 

Several models have been applied, such as the project-based learning model assisted by blended 
learning. The results can make the learning atmosphere in the classroom fun and meaningful because it 
involves students actively and creatively in finding problems and how to solve them so that students are 
successful in learning. The blog-assisted blended learning method can also improve student learning 
outcomes (Lestari, 2020; Wulandari et al., 2020). In addition, Blended learning is for the independence of 
elementary school students (Effendi & Hendriyani, 2020; Sufia & Lestari, 2020). The unanswered problem 
in the classroom condition during the pandemic is challenging to do entirely to build a scientific attitude. 
This study proposes that the penetration that is served is to apply the project learning model. Project-Based 
Learning (PBP) is a learning method that uses problems as the first step in collecting and integrating new 
knowledge based on their experience in actual activities. Students are involved in solving assigned problems 
to allow students to build and organize their learning actively. It helps students to be more realistic 
(Agustiana et al., 2018; Izati et al., 2018a). Due to the pandemic situation, all learning activities must follow 
health procedures, namely maintaining distance, washing hands, and wearing masks. Concerning 
maintaining a distance, the project learning model must be modified by integrating it with blended learning, 
and this integration is interesting to study further (Boyd, 2019; Suryandari et al., 2018). Blended learning 
combines e-learning or online-based learning with classroom/face-to-face learning (Hrastinski, 2019; 
Sefriani et al., 2021). The primary purpose of blended learning is to provide opportunities for learners to 
make independent, sustainable, and lifelong learning occur so that that maximum learning can be achieved 
(Berga et al., 2021; Haka et al., 2020). The advantages of blended learning, one of which is not only learning 
in one direction in a row, but students have the opportunity to learn the desired material and set a flexible 
schedule and time for a subject (Alfi et al., 2016). The purpose of this study is analyzing the blended 
learning-assisted project learning model on scientific attitudes and science learning achievement. 

 

2. METHOD 

 This research is a type of quasi-experimental research. The design of this research is a Non-
Equivalent Post-test Only Control Group Design. This research was conducted on fifth-grade students of SD 
Negeri 1 Banyuning and fifth-grade SD Negeri 8 Banyuning. Buleleng Regency for the 2020/2021 academic 
year consists of 8 elementary schools with a total of 184 students. The research population must be in an 
equal state. Therefore it is necessary to carry out an equivalence test using one-way analysis of variance 
(Anava A) with the help of SPSS 17.0 for windows. Based on the equivalence test that has been carried out, 
it is known that the significance value of the science learning outcomes theme five on ecosystems (with 
sub-themes: Ecosystem Components; Relationships Between Living Things in Ecosystems; Ecosystem 
Balance) is 0.490. sig value. 0. It means that each member of the population, namely all fifth-grade 
elementary school students in Cluster I, Buleleng District, Buleleng Regency, is equal or homogeneous. 
Based on the equivalence test results, it can be seen that all elementary schools in Cluster I, Buleleng 
District, Buleleng Regency can be used as research samples. Before determining the sample, the population 
is put into classes as an entire group. The next step is to determine the research sample using a random 
sampling technique: taking classes at random without being picky. The research sample was determined 
by drawing lots. The sample used in this study was the fifth-grade students of SD N 1 Banyuning, totaling 
31 students as the experimental class, and the fifth-grade students of SD N 8 Banyuning, totaling 30 
students as the control class. 

The data collected in this study are scientific attitude data and science learning outcomes data. The 
scientific attitude consists of 30 statement items, which include: curiosity (curiosity), inventiveness 
(discovery attitude), critical thinking (critical thinking attitude), and persistence (steadfast attitude). 
Science learning outcomes data were collected using multiple-choice objective test methods with four 
choices. The number of questions was 30 questions. The instrument used is under the grid that has been 
designed and guided by the 2013 curriculum. Before the instrument is used, an expert test is carried out by 
two experts and tested in the field to get a good quality test. The research data were analyzed in stages, 
namely by descriptive statistical analysis and inferential statistics. Descriptive statistics are used to describe 
the spread of data by finding the mean and standard deviation. Before testing the hypothesis, a prerequisite 
test is first carried out by normality test, homogeneity test of variance, and correlation test between 
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dependent variables. Inferential statistics are used to test research hypotheses through the MANOVA test 
with the help of SPSS-17 for windows. The follow-up to the MANOVA test was a significant test of the 
average value between groups using the Least Significant Difference (LSD). Furthermore, there are 
differences in the blended learning-assisted project learning model on scientific attitudes and science 
learning outcomes for elementary school students to test this hypothesis. The Pillae Trace, Wilk's Lambda, 
Hotelling's Trace statistic, and Roy's Largest Root were carried out. Firstly, the Pillae trace is the most 
suitable test if; 1. the assumption of homogeneity of the variance-covariance matrix is not me. 2. The sample 
sizes are small. 3. the results of the tests contradict each other. For example, if some vector means differ 
while others do not. Secondly is Wilk's Lambda. This test statistic is used if there are more than two groups 
of independent variables and the homogeneity of the variance-covariance matrix is fulfilled. Thirdly is 
Hotelling's Trace. This test statistic is suitable to be used if there are only two groups of independent 
variables. The higher the Hotelling's Trace statistic, the greater the influence on the model. The last one is 
Roy's Largest Root. This test statistic is only used if the assumption of homogeneity of variance-co-variance 
is met. The higher the statistical value, Roy's Largest Root, the greater the effect on the model. 

 
         

3. RESULT AND DISCUSSION 

Result 
The data on science learning outcomes for fifth-grade elementary school students were obtained 

from the post-test scores. The description of the research results of student learning outcomes data 
describes the number of students, maximum score, minimum score, mean, and standard deviation. The 
experimental group's science learning outcomes (post-test) were mean = 82.0 and standard deviation = 
6.97; while in the control group, the mean = 69.8 and standard deviation = 9.53. The value of student 
learning outcomes after being taught using a project-based learning model assisted by blended learning is 
in the "high" category, which is in the range of 85-100. Meanwhile, for the control group using those who 
were taught without a project-based learning model assisted by blended learning, the average value of 69.8 
was in the "enough" category, namely in the range of 65-75. It can be concluded that the average post-test 
science learning outcomes of the experimental group are higher than the average score of the control group 
students' results. Data on scientific attitudes of fifth-grade elementary school students were obtained from 
the post-test scores. The results of scientific attitude data research describe the number of students, 
maximum score, minimum score, mean, and standard deviation. The scientific attitude of the experimental 
group is mean = 131.58 and standard deviation = 8.130; while in the control group, the mean = 87.30 and 
standard deviation = 7.809. It can be concluded that the average scientific attitude of the experimental 
group is higher than the average value of the scientific attitude of the control group students. The level of 
the post-test variable of students' scientific attitudes can be known through the average score of students' 
learning motivation which is converted using the ideal average criteria (Mi) and Sdi. The average student 
in the experimental group was 131.58. The value of students' scientific attitudes after being taught using a 
project-based learning model assisted by blended learning is in the "very good" category, in the range of 
120-150. Meanwhile, for the control group using those who were taught without a project-based learning 
model assisted by blended learning, the average value of 87.30 was in the "enough" category, which was in 
the range of 80-100. 

In the Kolmogorov-Smirnov test, the significance value of the scientific attitude of fifth-grade 
elementary school students in the experimental class was 0.200>0.05, while the control class was 0.200> 
0.05. It means that the scientific attitude data of fifth-grade elementary school students tested using the 
Kolmogorov-Smirnov test is usually distributed. Shapiro Wilk test the significance value of scientific 
attitude in the experimental class is 0.142>0.05; while the control class is 0.307>0.05; which means that 
the scientific attitude of the fifth-grade elementary school students who were tested using the Shapiro Wilk 
test was normally distributed. So, it can be concluded that the scientific attitude data of fifth-grade 
elementary school students in the experimental class and control class are normally distributed. Based on 
the normality test's result in Table 5, the science learning outcomes in the experimental class were 
0.126>0.05, while the control class was 0.067> 0.05. It means that the learning outcomes of fourth-grade 
elementary school students tested using the Kolmogorov-Smirnov test were normally distributed. Shapiro 
Wilk test the significance value of learning outcomes in the experimental class 0.53> 0.05; while the control 
class was 0.51>0.05; which means that the learning outcomes of fifth-grade elementary school students 
tested using the Shapiro Wilk test were normally distributed. So, it can be concluded that the learning 
outcomes of fifth-grade elementary school students in the control class and the experimental class are 
normally distributed. 

The homogeneity test of variance used is Levene's Test of Equality of Error Variance. The 
significance value of the fifth-grade elementary school students' learning outcomes is 0.135 > 0.05. It means 
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the data on science learning outcomes for fifth-grade elementary school students has a homogeneous 
variance. The significance value of the scientific attitude of fifth-grade elementary school students is 0.820 
> 0.05. It identifies the scientific attitude data of fifth-grade elementary school students in the experimental 
and control class have a homogeneous variance. The analysis results show that the F value for Pilae Trace, 
Wilk' Lambda, Hotelling Trace, Roy's Largest Root has significantly less than 0.05. It means that the F prices 
for Pilae Trace, Wilk' Lambda, Hotelling Trace, Roy's Largest Root are all significant. So H0 is rejected. This 
result means significant differences in science learning outcomes and scientific attitudes between students 
who follow the project-based learning model assisted by blended learning and students who follow the 
conventional learning model. Research Hypothesis Test Based on the results of prerequisite tests 
(normality test, homogeneity test of variance, and correlation test between dependent variables). The data 
used in this study can inevitably be continued to be used in hypothesis testing. There are three hypotheses 
tested by MANOVA analysis followed by the Least Significant Different (LSD) test to analyze the significance 
of differences in learning outcomes and scientific attitudes of experimental and control class students. The 
first hypothesis is that the value of class significance on learning outcomes is 0.00 <0.05, which means H0 
is rejected and H1 is accepted.  

Based on the Least Significant Different (LSD) test, the value ∆µ>LSD is obtained. So it can be 
concluded that there is a significant effect of the project-based learning model assisted by blended learning 
on the learning outcomes of fourth-grade students in science subjects at SD Gugus I, Buleleng District, 
2019/2020 Academic Year. Second Hypothesis, the value of class significance on scientific attitudes is 0, 
00<0.05; which means H0 is rejected and H1 is accepted. Based on the Least Significant Different (LSD) test, 
the value ∆µ>LSD is obtained. So it can be concluded that there is a significant effect of the project-based 
learning model assisted by blended learning on the scientific attitude of grade IV students in science 
subjects at SD Gugus I, Buleleng District, for the 2019/2020 academic year. The third Hypothesis, the 
significance value in the analysis of Pillae Trace, Wilk Lambda, Hotelling's Trace, Roy's Largest Root is 0.000 
<0.05, which means H0 is rejected, and H1 is accepted. Based on these calculations, the results show that 
there is a significant effect of the project-based learning model assisted by blended learning on the learning 
outcomes and scientific attitudes of fourth-grade students in science subjects at SD Cluster I Buleleng 
District, 2019/2020 academic year. Thus, the three hypotheses in this study were declared accepted. 

 
Discussion  

First, the project-based learning model assisted by blended learning makes the learning 
atmosphere in the classroom fun. Students are given the freedom to express opinions, ask questions, make 
conclusions and answers without feeling ashamed and afraid during the learning process. Blended learning 
requires serious preparation to run well (Akyol & Garrison, 2011; Utami, 2017). Teachers must find fun 
ways to learn during this corona pandemic by providing interesting teaching materials so that students do 
not feel bored and saturated, in this case, in the form of videos and learning resources with exciting pictures 
(Dziuban et al., 2018; Wulandari et al., 2020). This condition can be implemented by blending through the 
provision of interesting teaching materials. Attitudes towards science have been highly influential in 
students' engagement with science and future career choices. Science is also essential in our daily lives, in 
a society that demands more scientific vocations and higher levels of scientific literacy (Rubini et al., 2018; 
Zulfiani et al., 2020). It is parallel to one of the fundamental goals of science learning, which is to make 
students have scientific curiosity, improve their scientific attitudes and skills, and turn them into scientific 
behavior (Bal-Taştan et al., 2018; Irwansyah et al., 2017). However, it still has not resulted in changes. It 
can be seen from the data in the field that the scientific attitude of students in the science learning process 
so far is still lacking. This lack of scientific attitude is caused by the teacher never inviting students to carry 
out scientific activities in the learning process.  

Second, this learning model makes learning meaningful (Yustina et al., 2020; Zeptyani & Wiarta, 
2020). It is because, during the learning process, students are actively involved in solving problems, and 
learning is also associated with real situations (Suryandari et al., 2018; Susilawati et al., 2017). So, students' 
knowledge can be applied in their respective lives. Third, students can exchange ideas with their friends 
and express their ideas during the learning process. Students exchange ideas with their friends and seek 
more in-depth information to support the opinions they convey so that their opinions can be recognized as 
valid (Mutakinati et al., 2018; Pan et al., 2021). Fourth, it can increase students' curiosity, in the orientation 
phase the teacher provides authentic problems so that students' interest rises. Fifth, Indents study in 
groups; in the stage of exploring creative ideas, students are divided into several groups to share their 
problems with their group members and solve problems faster.  Sixth, learning is student-centered, so 
during the learning process, students are active in finding issues and solve these problems through 
investigations and experiments carried out by students during the learning process (Mutakinati et al., 2018; 
Potvin et al., 2021). 
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These findings are also supported by the research results of Suci Utami and colleagues. The results 
revealed significant differences in science learning outcomes between students who study using the project-
based learning model with blended learning and groups of students who learn using conventional learning 
models in science learning. It happens because students can have better critical thinking (Pérez-Escolar et 
al., 2021; Putri & Hendawati, 2018). Learning with project-based learning models assisted by blended 
learning on scientific attitudes is caused by several things. First, the inquiry phase can train students to 
collect relevant facts, classify, determine tools and materials, determine activity steps and interpret 
(Anjelina & Mawardi, 2021; Learning, 2018). Second, the elaboration phase can prepare students to 
organize, communicate, analyze, and make experimental reports. Students make experimental investigation 
reports in this phase by building cooperative values, practicing communication skills, expressing opinions, 
defending opinions, and gathering information through discussion. Third, the phase of presenting the work 
can train students' communication skills through presentations. In this phase, students present their work 
in an open discussion. Problem-based learning makes students can find solutions to these problems through 
a scientific attitude (Kristinawati et al., 2018; E. Suryawati et al., 2020). Based on the research that has been 
done and strengthened by some of the opinions above, it can be concluded that the project-based learning 
model assisted by blended learning affects scientific attitudes. Based on this, student learning outcomes and 
scientific attitudes greatly improved. Based on the explanation above, it can be concluded that there is a 
significant simultaneous effect of the project-based learning model assisted by blended learning on the 
learning outcomes and scientific attitudes of fourth-grade students in science subjects at SD Cluster I 
Buleleng District, 2019/2020 academic year. 

 

4. CONCLUSION 

First, there is a significant difference in scientific attitudes between students who follow the 
project-based learning model assisted by blended learning and students who follow the conventional 
learning model. Second, here is a significant difference in science learning outcomes between students who 
follow the project-based learning model assisted by blended learning and students who take conventional 
learning as evidenced by the science learning outcomes. Third, there are differences in scientific attitudes 
and science learning outcomes simultaneously between students who follow the project-based learning 
model assisted by blended learning and students who follow the conventional learning model. It can be 
concluded that the Blended Learning Project-based learning model can improve scientific attitudes and 
student learning outcomes. 
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