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Abstract: This study aims to analyze the effect of using Project Based Learning (PjBL) strategy assisted by Electronic Media in increas-

ing learning motivation and Science Process Skills (KPS) on the material “Heat Transfer”. The study used a quasi-experimental pretest-

posttest experimental design with 59 students. The experimental group was taught using the PjBL strategy while the control group 

was taught with a conventional strategy that was teacher-centred. Learning motivation is measured using questionnaires distributed 

to students, and KPS is measured through observation using observation sheets. The results, average score of KPS with the PjBL 

strategy = 86.33, the conventional strategy = 74.52; the average score of learning motivation with PjBL strategy = 78.05, conventional 

strategy = 69.49. Conclude from this data that the use of the PjBL based on e-media strategy is effective and influences the improve-

ment of KPS and learning motivation of elementary school students. 
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INTRODUCTION 
Science learning of elementary school students is still dominated by learning through the media in the form 

of printed books/student books and companion books with the activity of reading books and completing questions 

that have been provided in student books or questions contained in companion books, correcting answers, mem-

ber score and score. These activities are repeated every day, so that makes students tired of learning. Seeing this, 
learning innovations are needed to increase student learning motivation and science process skills by providing 

space to be directly involved in constructing their knowledge of heat transfer through simple project activities and 
occur in everyday life. 

One of the innovative learning strategies in 21st century that has delivered success is the Project Based 
Learning (PjBL) strategy (Bell, 2010), which is student-centred learning with the principle of: contextual, active 

involvement of students in teaching and learning to achieve learning goals through interaction and knowledge 

sharing (Kokotsaki et al., 2016). Application of the PjBL strategy in science learning on heat transfer material pro-
vides opportunities for students to be directly involved and construct their knowledge. Besides, in the field of sci-

ence, the PjBL strategy has also been tested for its application. It was expressed by several researchers in the 
field of curriculum development (Maher, 2004; Gultekin, 2007; Hakim, et al., 2016) in mathematics and account-

ing (Hsu, et al. 2016; Novarianing, et al., 2017; Gerhana et al., 2017) in the social field (Summers & Dickinson, 

2012; İlhan, 2014) in the field of technology (Eskrootchi & Oskrochi, 2010). Project-Based learning gives a positive 
contribution when using real media (Anggreni et al., 2019). Therefore, Wahyuni and Nasbey (2015) and Gerhana, 

et al. (2017) recommend the use of project-based strategy in learning as well as recent research conducted by 
Ismuwardani, et al., (2019); Sumarni and Kadarwati, (2020).  

In addition to the use of learning strategy, many things influence learning motivation and science process 
skills for learning. One of them is the innovation of the use of instructional media as a medium for delivering in-

formation or material from students to students. Teachers are obliged to innovate following the times and charac-

teristics of the current generation of students (Safitri et al., 2019), which is now known as the Z generation name-
ly generation born around 1995-2010 while children born between 2011-2025 are known as alpha generation 

(Howe & Strauss, 2007). Further generation Z is also famous as the net generation or digital generation where 
growth and development have a dependency on the use of technology digital (Pratama, 2012).  
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Even though the era is already in the digital age, there are still many who rely on intellectuals and printed 
books as learning resources (Atmojo, 2012). Printed teaching materials are gradually moving now to electronic 

media such as e-books that can be accessed through a variety of electronic media, both computer and mobile. A 

movable type of smartphone is a digital media that is almost owned and can be operated by all groups. Apart from 
being cheaper than a computer or laptop, smartphones are smaller in size, easy to carry everywhere, easy to op-

erate even, and the price is lower for a standard size. The use of mobile becomes an alternative learning media in 
the digital era (Irwan and Nasution, 2016; Batubara, 2017). The impact of its use in education has been described 

by several researchers including: can increase student interest and understanding (Irfansyah, 2017), improve sci-
ence process skills (Nugroho & Surjono, 2019) increase learning motivation (Law et al., 2010).  

Motivation is an element in humans that activates, guides, and maintains individual behaviour or tendencies 

from time to time which has an important role, both for students and teachers (Sjukur, 2013) Warti, 2018). Moti-
vation, as a psychological process, is influenced by internal factors, namely factors within students such as the 

desire and expectations for learning, and external factors, namely external factors such as the learning environ-
ment (Hidayah & Hermansyah, 2016). Without motivation, the learning process and outcomes are less than opti-

mal (Hamdu & Agustina, 2011). Therefore, students’ learning motivation is fundamental to foster their will and 

learning ability (Suprihatin, 2015).  
The gap analysis is found after analyzing research results from various journals. Science process skills play a 

role in helping students to develop minds, participate actively, and build a sense of responsibility in the process of 
gaining knowledge (Ergul et al., 2011; Atmojo, 2012). Therefore, it needs to be trained and developed in learning 

science (Suryana et al., 2015). The development of science process skills depends on the strategy and learning 
media used (Isnaningsih & Bimo, 2013; Wahyuni et al., 2017; Sumarni & Kadarwati, 2020). Science process skills 

include observing, making hypotheses, experimenting, classifying data, sorting data, summarizing and communi-

cating (Wahyuni et al., 2017; Savitri et al., 2017; Ekawati et al., 2018). 
The lack of learning motivation and science process skills are caused by the use of monotonous learning 

strategy, the use of instructional media that rely on student books and companion books and the lack of space to 
directly involve students in constructing their knowledge, especially related to heat transfer material associated 

with real life. Based on the analysis of observational data related to low motivation and science process skills in 

elementary school students, as well as the results of previous research studies related to the use of PjBL strategy, 
the authors are interested in conducting further research related to the effectiveness of the use of PjBL learning 

strategy assisted by electronic media towards increasing learning motivation and science process skills in fifth-
grade students at Taquma Elementary School in Surabaya. 

 

METHODS 
This research method uses a quasi-experimental research type non-equivalent control group design (Cohen 

et al., 2011) by providing different treatments between the experimental group and the control group then ana-
lyzes the effect of the application and presents a comparison between the use of PjBL learning strategy and con-

ventional learning strategy (Shaughnesy et al., 2012). The determination of the research subject is carried out 

according to the conditions set at the research site so that it uses a quasi-experimental method, based on the 
opinion expressed by Setyosari (2013). The research design used is the quasi-experimental design model of the 

pretest-posttest non-equivalent control group design (Tuckman, 1999; Cohen & Marrisson, 2011). The design 
model can be illustrated in Figure 1. 

 

 
Figure 1. the pretest-posttest non equivalent control groups design 

Adapted from (Tuckman, 1999) 
Information 

Ex = Experimental group O1 = Pretest the experimental group 

K = Control group O2 = Posttest experimental group 

X1 = Application of learning with PjBl O3 = Pretest of the control group 

X2 = Application of non-PjBL learning O4 = Posttest control group 

-------------------------------------- = Intact class group 

 
Participants 

The study was conducted on 59 students in grade 5 at Taquma Elementary School, an experimental group 
of 29 students and a control group of 30 students. The research subjects were divided into two groups namely: 

the experimental group with the provision of treatment in the form of using a project-based learning strategy with 
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e-media and the control group using the non-project learning strategy namely direct learning. Provision of treat-
ment to the experimental group in the form of project-based learning strategy on heat transfer material as the 

independent variable while the dependent variable is learning motivation and science process skills. 

 
Instrument 

Pretests were given to both groups using instruments that had been tested for validity and reliability. The 

pretest was given to find out the initial abilities (learning motivation and science process skills) of the two groups. 
Then, the experimental group was given treatment in the form of a PjBL strategy and a control group with a non-

PjBL strategy. A posttest was held for both groups to see the effect of using the PjBL strategy. 
 

Data Collection 

Data on student motivation is obtained using a questionnaire instrument containing 30 statements with the 

choice of SL (Always) with a score of 5, SR (Often) with a score of 4, KK (Sometimes) with a score of 3, JR (Rare-
ly) with a score of 2 and TP (Never) with a score of 1. The instrument was distributed to students both in the con-

trol class and the experimental class. It has been given twice before and after learning took place. 
 

Data Analysis 

Science process skills data were obtained through tests and observations before and at the time of imple-
mentation of learning in the experimental class and the control class. Data collection uses science process skills 

observation sheets which are: observing, making hypotheses, conducting experiments, classifying data, interpret-

ing data, summarizing, and communicating that is equipped with an assessment rubric on each KPS indicator. 
From the initial ability of the research subjects obtained from the pretest results, an analysis using SPSS to calcu-

late the average score of science process skills with a standard deviation. The data normality test uses the Kolmo-
gorov-Smirnov statistical test at a significant level (α) of 0.05  

 

RESULT AND DISCUSSION 
The results of the study and discussion describe the results of the pretest and posttest, test data normality, 

differences in Science Process Skills and learning motivation between students taught by using Project Based 

Learning (PjBL) and non-PjBL strategy, the interaction between KPS and Learning Motivation with PjBL Strategy. 
The study found Science Process Skill will be stronger if students are asked to learn and do projects. Hall, (2020); 

He, et al. (2020) Student process skills develop when students are given the freedom to carry out learning activi-
ties. Student interest fosters learning motivation which then impacts students' ability to report aspects of process 

skills. 
 

Description of Pre-test Results of Science Process Skills and Student Motivation 

Pretest results of Science Process Skills and Student Motivation between the control group and the Experi-
ment group recapitulated to get a general picture of the initial conditions of the research subject. The recapitula-

tion of the results of the pretest Science Process Skills and Motivation students are presented in Table 1.  
 

Table 1. Pretest Score Results of Science Process Skills and Student Motivation 

Group 
Skills Motivation 

Average Std. Dev Average Std. Dev 

Control 61,9047 6,38574 49,5113 3,47023 

Experiment 61,3300 5,73439 51,4945 3,01690 

 

Referring to the score of the Science Process Skills pretest and the motivation of the students mentioned 
above did not show any significant differences in the experimental group or the control group. It gives a picture 

that the object of research there is no significant difference. From the initial ability of the research subjects ob-

tained from the pretest results, an analysis using SPSS was then carried out to get an idea related to how signifi-
cant the Science Process Skills were using PjBL and non PjBL learning strategy.  

 
Description of Posttest Results for Science Process Skills and Student Motivation 

Posttest results are student learning outcomes in the form of Science Process Skills, and Student Motivation 

obtained after learning is given using the PjBL learning strategy. The Posttest scores of Science Process Skills and 
Motivation of students are presented in the following Table 2.  
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Table 2. Results of Post-test Scores for Science Process Skills and Student Motivation Motivation Skills Group 

Group 
Skills Motivation 

Average Std. Dev Average Std. Dev 

Control 74,5247 11,59202 69,4893 2,96831 

Experiment 86,3297 4,17073 78,0459 3,34722 

 

Based on the Table 2, it is known that the group of students who use non-BJPL learning strategy, obtained 
an average score of Science Process Skills scores of 74.5247 with a standard deviation of 11.59202 and students 

have Motivation with an average score of 69.44893 and standards deviation 2,96831. While students who use the 
PjBL learning strategy have an average score of Science Process Skills of 86.3297 with a standard deviation of 

4.17073 and students have motivation with an average score of 78.0459 and a standard deviation of 3.34722. 

Testing requirements analysis is carried out to determine the feasibility of parameterization before hypothesis test-
ing.  

 
Normality Test Data for Science Process Skills and Student Motivation  

The data normality test uses the Kolmogorov-Smirnov statistical test at a significant level (α) of 0.05. This 
test aims to determine the normality or symmetry of the score distribution as a unit of analysis, namely the score 

of Science Process Skills and Student Motivation. The null hypothesis (H0) in this data normality test states that 

the sample comes from a normally distributed population. The basis of decision making is if the significance or 
probability score is less than 0.05, then the data distribution is concluded to be abnormal, and if the significance 

or probability score is more than 0.05, then the data distribution can be concluded normally. The results of calcu-
lations using the SPSS program show the results of normality tests of students’ Science Process Skills and Motiva-

tion are presented in Table 3. 

 
Table 3. Normality Test Results for Science Process Skills and Student Motivation 

Group Test 
Skills Motivation 

Kolmogorov Smirnov Z Prob. Kolmogorov Smirnov Z Prob. 

Control 
Pre 0,761 0,609 0,535 0,937 

Post 1,008 0,262 1,269 0,080 

Experiment 
Pre 0,783 0,572 0,451 0,987 

Post 0,942 0,338 0,865 0,443 

 
Referring to Table 3 of the results of calculating the score of the Kolmogorov-Smirnov Test of Normality it 

can be concluded that the data of Science Process Skills and Motivation of students in groups of students who 

learn with non-PjBL learning strategy and those who learn with PjBL learning strategy show a significance score 
(probability) greater than 0.05. The meaning is that all Science Process Motivation and Motivation score student 

data (pretest and posttest) in the experimental class and the control class have a normal distribution so that fur-
ther testing can be done.  

Differences in Science Process Skills between groups of students who implement PjBL learning strategy and 

students who implement non-PjBL learning strategy. Learning that uses PjBL from research, they are actively in-
volved in making work from the application of concepts from learning outcomes (Cörvers, 2016; Morselli, 2019). 

To see the difference in PPP as a result of the treatment in the form of using the PjBL strategy, see the following 
Table 4. 

Table 4. T-Test Results for Science Process Skill Scores 

  
Levene’s Test for Equality 

of Variances 
t-test for Equality of Means 

  F Sig. t df Sig. (2-tailed) Mean Difference 

KSP 

Equal variances 
assumed 

42,041 0,000 -5,169 57 0,000 -11,80499 

Equal variances 

not assumed 

  
-5,238 36,607 0,000 -11,80499 

 

From the output of the SPSS Independent Samples Test results show that the Sig Lavene’s Test scores 

0,000. This score is smaller than 0.05, from the data it can be concluded that there is a difference in the score of 
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the Science Process Skill scores between groups using PjBL and non PjBL learning strategy so that testing can be 
carried out using independent t-test with the assumption that the variety of data is not homogeneous (equal vari-

ance not assumed). From Table 4 shows, the score of the independent t-test for Science Process Skills between 

groups using learning strategy PjBL e-media and non-PjBL obtained significance scores of 0,000 (p < 0.05 reject 
Ho), which means there are differences that meaningful in both strategy used. It is also reinforced by seeing the 

average score of posttest Science Process Skills in two groups of students, that the average score of posttest Sci-
ence Process Skills groups of students who learn using PjBL learning strategy 11,80499 is higher than the average 

score of students in learning groups with non PjBL learning strategy. Thus, it can be concluded that in general, the 
score of Science Process Skills of students who learn with PjBL learning strategy is better than groups of students 

who study with non PjBL learning strategy. It means that the PjBL learning strategy is effective in improving stu-

dents’ Science Process Skills. It reinforces the previous finding that PjBL is student-centred learning that provides 
meaningful learning experiences (Afriana et al., 2016) and is effective in increasing literacy for students (Eliana et 

al., 2016).  
Differences in student motivation between groups of students who implement PjBL learning strategy and 

students who implement non-PjBL learning strategy. 

 
Table 5. T-Test Results for Student Motivation Scores 

  
Levene’s Test for Equality 

of Variances 
t-test for Equality of Means 

  F Sig. t df Sig. (2-tailed) Mean Difference 

Motivation 

Equal variances 

assumed 
0,577 0,451 -10,397 57 0,000 -8,55653 

Equal variances 
not assumed 

  
-10,376 55,683 0,000 -8,55653 

 

From the output of the SPSS Independent Samples Test results show that the Sig Lavene’s Test score ob-
tained 0.451. The score is higher than 0.05, from the data it can be concluded that there is no difference in the 

diversity of students’ motivational scores between groups using PjBL and non PjBL learning strategy so that test-
ing can be carried out using independent t-test with equal variance assumed. From Table 5 shows the score of 

independent t-test for student motivation between groups using PjBL and non PjBL learning strategy obtained sig-

nificance score of 0,000 (p < 0.05 starting Ho), which means that there are significant differences in the two 
strategies used. It is also reinforced by seeing the average posttest score of students’ motivation in two groups of 

students, that the average posttest score of students’ motivation in groups of students learning to use the PjBL 
learning strategy 8.55653 is higher than the average score of groups of students studying with non PjBL learning 

strategy. Thus, it can be concluded that in general, the motivation scores of students who learn with PjBL learning 

strategy are better than groups of students who study with non PjBL learning strategy. It means that the PjBL 
learning strategy is effective in increasing student motivation.  

The influence of the use of PjBL learning strategy assisted by e-media on Science Process Skills and Student 
Motivation. A multivariate test of the Hotelling’s Trace type is done to see the effect of using the PjBL strategy on 

Science Process Skills and Student Motivation, in Table 6. 

 
Table 6. Results of Multivariate Tests Analysis 

Hotelling’s Trace Value F Hypothesis df Error df Sig. 

Intercept 565,848 15843,741 2,000 56,000 0,000 
Test 1,951 54,641 2,000 56,000 0,000 

 

Based on the results of testing with Hotelling’s Trace showed a significant number of 0,000 and smaller than 
alpha 0.05, (p <0.05). Thus, Ho is rejected, and it can be concluded that the posttest scores of Science Process 

Skills and Student Motivation together show significant differences in the two learning strategies (PjBL and non-
PjBL). Where based on the average posttest scores of Science Process Skills and Motivation of students with the 

PjBL learning strategy shows the average score is higher than the score of the posttest of Science Process Skills 
and Motivation of students with learning strategy no PjBL. Comparison of the average score of the posttest Sci-

ence Process Skills and Student Motivation on both learning strategy (PjBL and non-PjBL) can be presented in the 

form of Figure 1. 
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Figure 1. Comparison of the mean scores of the posttest of Science Process Skills and Student Motivation on 

both learning strategies (PjBL and non-PjBL) 
Based on the Figure 1, it can be seen that the average score of the posttest of Science Process Skills and 

Student Motivation with the PjBL learning strategy shows the average score that is higher than the score of the 

posttest of Science Process Skills and Motivation of students with non-PjBL learning strategy. 

 

CONCLUSION 
The use of Project-Based Learning (PjBL) strategy effectively improves Science Process Skills (KPS). It can 

be seen from the average KPS results using the PjBL strategy = 83.33, the conventional strategy = 74.52. Like-
wise, with the increase in student motivation, students who are taught using the PjBL strategy have an average 

score of learning motivation that is better than students taught with conventional learning strategy, the average 
score of learning motivation with the PjBL strategy = 78.08, conventional strategy = 69.49. Based on these data, 

it can be concluded that the use of the PjBL strategy affects improving science process skills as well as increasing 
elementary school student learning motivation. 
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