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Abstract. This experimental study aims to analyze the level of effectiveness of 

the project-based learning model, in improving the digital literacy skills of stu-

dents at the elementary school level. The research location was chosen at SDN 

Kleco 2, Laweyan District, Surakarta. The type of approach used is a quantitative 

approach with an experimental method. The design in this study is a pretest-post-

test control group design. The sampling technique used stratified cluster random 

sampling with the number of samples consisting of 2 groups of students, namely 

classes 5A and 5B, each of which contained 15 students in a group. Data collec-

tion techniques for students' digital literacy abilities were obtained using student 

performance tests and observation. Data analysis using paired T-test through 

SPSS 25.0 software by first testing the requirements for normality and homoge-

neity test analysis. The results showed that (1) there was a significant difference, 

between the digital literacy skills of students using the project-based learning 

model compared to the conventional model, and (2) the digital literacy skills us-

ing the project-based learning model were much more effective. 

Keywords: Project Based Learning, Literacy Digital, Elementary School, Ex-

periment 

1 Introduction 

 Digital literacy is being hotly echoed to face the challenges of education in the 21st 

century. It should be noted that the notion of digital literacy according to Paul Gilster 

in his book Rulli [1] is the ability to understand and use various information from var-

ious sources that are accessed via computers. Digital literacy also refers to an individ-

ual's ability to find, evaluate, and write clear information through various media on 

digital platforms. According to Hague in a research study by [2], digital literacy refers 

to skills, insights, and descriptions in using the latest technology and tools to create and 

give meaning. Digital literacy also refers to insight into how communication technol-

ogy has an impact on the meaning that follows, as well as the ability to analyze existing  
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knowledge on websites. This is also in line with the 21st-century competencies social-

ized by the Ministry of Education and Culture (2017) as the 4Cs, namely creative think-

ing skills, critical thinking and problem solving (critical thinking and problem solving), 

communicating (communication), and collaborating (collaboration). Based on a survey 

from the Ministry of Communication and Information (Kominfo) conducted in 34 prov-

inces in Indonesia, the public's ability and insight into digital literacy are still relatively 

low. This is also reinforced by the results of the Program for International Student As-

sessment (PISA) in 2021, which shows that Indonesia is still ranked 62 out of 70 coun-

tries with an average score of 397 for its literacy level. Especially elementary school 

children who are currently coexisting with social media, and use the internet as their 

literacy in learning. It is feared that this can cause negative impacts such as addiction, 

lack of interaction with people around, being easily consumed by hoax information, 

and accessing negative content [3]. 

The same situation was also found at SDN Kleco 2, Surakarta. Based on the results 

of observations made in 2022, digital literacy has been applied at the school as a new 

concept to make online learning successful during the pandemic. However, dominantly 

there are still many students who have low digital literacy skills such as, (1) do not 

understand the importance of maintaining security and privacy in the online world be-

cause most students already have social media by manipulating age (2) do not under-

stand how to use keywords that the right way to be safe when searching for information 

through the browser, sometimes the keywords entered are not in sync with the expected 

information (3) parents are still assisted when doing and uploading assignments, (4) 

more often use gadgets to play games, (5) often say vocabulary new ones obtained from 

the internet without knowing the right vocabulary placement and tend to be impolite. 

[4] argues that developing children's knowledge and awareness of the appropriate use 

of digital technology, including the responsible, ethical, and safe use of online media is 

important. Therefore, elementary school students should develop knowledge of safety-

related issues in cyberspace and form an understanding of the consequences associated 

with inappropriate and unethical web-based activities. [5] conducted a similar study at 

Public Elementary Schools in Mergasari Village which resulted in an assessment of 

hypertext directional ability in the elementary school which was still very low with the 

lowest average score among the 4 other aspects of ability (Internet search, Content 

Evaluation). Information, Knowledge Compilation) is 2.48. The low value of hypertext 

directional ability is influenced by factors of low knowledge of hypertext and hyper-

links, low knowledge of HTML, HTTP, and low knowledge of URL. The results are 

also strengthened by the results of research conducted by [6], namely the level of digital 

literacy, one of which is influenced by respondents' knowledge of hypertext and hyper-

links, and this term is a new thing for students. 

The learning model applied by the teacher has an important role in increasing stu-

dents' digital literacy. The learning model is a guide in the form of a program or in-

structional strategy guide designed to achieve learning [7]. Dahlan in the book [8] sug-

gests that the learning model can be interpreted as a plan or pattern used in preparing 

the curriculum, arranging subject matter, and providing instructions to the teacher in 

the classroom. [9] stated that "The development of the era of globalization, Science and 

Technology (IPTEK) requires quality Human Resources (HR), one of which is through 

Project-Based Learning Model as an Effort to Improve Students’             475



the educational process". This statement is also related to [10], namely if students do 

not have competence, it can result in being excluded from competition in this globali-

zation era. Thus, improving the quality of learning is one of the challenges for teachers 

to be more professional and adaptive to the times. The purpose of adaptive is to be able 

to adapt to the demands of the development of science and technology [11]. The learn-

ing model carried out by the teacher is still conventional. This learning model is still 

not enough to give a deep impression to students, because the teacher only relies on the 

lecture method with the delivery of material more dominantly fixated on the educators 

than the activity of the students themselves [12]. This has an impact on the lack of 

student's ability to solve problems, loss of interest in collaborating and collaborating, 

and low communication skills. Of course, this kind of learning model does not provide 

hope for the achievement of 4C competencies. This statement is also reinforced by the 

thoughts of [13], namely the ideal learning model is a model that explores effective 

learning experiences, namely learning experiences that allow students to experience or 

act directly and actively in a learning environment. 

The ideal learning model that can be applied to improve the digital literacy skills of 

elementary school students is the Project Based Learning learning model. Project Based 

Learning according to Nursalam and Efendi [14]states that in this learning model stu-

dents are asked to work on tasks commonly known as projects. The project-based learn-

ing model in Abidin [15] is a learning model that directly involves students in the learn-

ing process through research activities to work on and complete a particular learning 

project. Project Based Learning learning model relies on the concept of constructivist 

learning so this model can support students to build their knowledge on their own ex-

periences. The Project Based Learning learning model, is designed so that students can 

solve a problem through project activities, with this project work students will get real 

experience in planning a project [16]. The advantages of using the Project Based Learn-

ing learning model are that it can increase students' motivation in preparing projects, 

improve problem-solving skills, increase collaboration and cohesiveness, and improve 

resource management skills [17]. The steps of Project Based Learning Laboy-Rush are 

as follows: (1) Reflection, bringing students into a problem, and providing motivation 

to solve the problem. (2) Research, students conduct research and dig up information 

from various relevant sources to develop conceptually. (3) Discovery, students have 

found an appropriate model for the implementation of a project in designing and de-

signing. (4) Application, students apply the model that has been designed. At this stage, 

students test a model that has been designed to answer a problem by connecting be-

tween disciplines. (5) Communicating, students explain and present the results they get 

collaboratively, receiving useful feedback for the improvement of a better project. The 

success of the Project Based Learning learning model in improving students' digital 

literacy in elementary schools is also reinforced by the results of research from [18] 

which state that the use of Project Based Learning learning models is very effective in 

improving numeracy literacy skills. and digital literacy for fifth-grade students at MI 

Al-Fitriyah Surabaya. This can be seen in the effect in the experimental class that the 

Project Based Learning learning model treatment is superior to the control class that 

uses conventional learning models. Therefore, this learning model can be used as the 
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right choice in improving students' digital literacy skills, especially at SDN Kleco 2, 

Surakarta. 

 Based on the explanation above, this research has the theme "Project Based 

Learning Model (PJBL) as an Effort to Improve Students' Digital Literacy Skills 

at SDN Kleco 2". The purpose of this research is to analyze the effectiveness of the 

Project Based Learning model in improving the digital literacy skills of students at the 

elementary school level. It is hoped that the level of digital literacy skills of students at 

SDN Kleco 2 can develop and be able to meet the basic 4C competencies which are the 

standard for learning achievement in the 21st century. 

2 Research Methods 

 The type of research used is quantitative research, which uses experimental methods. 

The research design used was Pretest – Posttest Control Group Design. This study used 

one experimental class or treatment class and one control class, to see the differences 

in digital literacy competencies of students in the experimental class and control class. 

The pretest is used to determine the digital literacy competence of students before being 

given treatment. Posttest is used to determine digital literacy ability after being treated. 

The design of this study is described in table 1 as follows: 

Table 1. Research Design of Control Group Pre-Test Post-Test 

Class Pretest Treatment Postest 

Experimental O1 X O2 

Control O3 - O4 

E = Experimental Class 

K = Control Class 

O1 =Pretest Experimental Class 

O2 = Posttest Experimental Class 

X = Treatment  

O3 = Prettiest Control Class 

O4 = Posttest Control Class 

 The population in this study were all fifth grades students at SDN Kleco 2, 

Laweyan, Surakarta, there are students of class VA and VB. The sampling technique 

used cluster random sampling with a total sample of two groups, one group was used 

as the experimental class and one group was the control class. The number of samples 

in each group amounted to 15 students. Data collection techniques using performance 

tests and observations.   

 Data were analyzed using descriptive and inferential statistics with dependent t-

tests and independent t-tests.  The statistical analysis carried out before the T-test was 

to perform a normality test and a homogeneity test. The data will be said to be normal 

if the significance value exceeds 0,05, as well as the data, is said to be homogeneous if 

the significance value exceeds 0,05. Analysis of test data is used to test the following 

hypotheses: H0: There is no difference in the digital literacy abilities of students who 

are taught using the Project Based Learning model with digital literacy skills that are 
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taught not using the Project Based Learning model. Ha: There is a difference in the 

digital literacy skills of students who are taught using the Project Based Learning model 

and those who are taught not using the Project Based Learning model. The test used is 

the right-hand t statistical test, then the applicable test criteria are H0 if t-count > t-table 

with degrees of freedom (DK), (n1+ n2 –2) and a significant level of 5% = 0.05. 

3 Results And Discussion 

Table 2. Digital Literacy Ability 

Class Average Pre 

Test 

Average Post 

Test 

Enhancement Percentage In-

crease 

Control 70,45 75,80 5,35 7,59% 

Experi-

mental 

69,2 80,55 11.35 16,40% 

Table 2. shows that the average pre-test digital literacy ability in the control class is 

70.45, and the post-test average is 75.8, there is an increase of 7.5%. While in the ex-

perimental class the average pre-test was 69.2 and the post-test average was 80.55, there 

was an increase of 16.40%. This shows that the treatment given in the form of using 

the PBL learning model in the experimental group experienced a significant increase in 

students' digital literacy abilities. This is in line with research [19] which states that 

project-based learning can improve digital literacy skills in terms of determining the 

media used to complete tasks; finding the right reference source; using digital technol-

ogy in a socially responsible manner. Project-based learning can also improve student 

learning outcomes because the Project Based Learning model requires students to be 

active in compiling and working on projects that produce a product. The tendency of 

students to be more active in learning will have an impact on increasing student learning 

outcomes. [20]. 

Table 3. Normality Test 

Kolmogrov-Smirnov Shapiro-Wilk 

 Class Statis-
tics 

df Sig. Statis-
tic 

df Sig. 

Digital literacy 
results 

Experimental class Pretest .131 20 .200 .913 20 .073 

Experimental class postest .171 20 .128 .945 20 .292 

Control class pretest .149 20 .200 .899 20 .039 

Control class postest .187 20 .066 .914 20 .075 

Based on the results of the normality test in table 3, the results of the test, pre-test in 

the experimental group and the control group, it is known that the two groups are nor-

mally distributed. In the Kolmogorov Smirnov test, the significance level is 0.200 > 

0.05, this indicates that the pre-test of the experimental group is not better than the pre-

test of the control group. So that the two groups can be given treatment, the experi-

mental class is taught with a project-based learning model, and the control class is 

taught with a non-project model, namely the conventional model. 
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Table 4. Test of Homogeneity of Variance 

 Levene Statistic df1 df2 sig 

Digital literacy 

results 

Based on mean 1.830 1 38 .184 

 Based on media 1.684 1 38 .202 

Based on median 

and with adjusted 

df 

1.684 1 37.634 .202 

Based on 

trimmed mean 

1.839 1 38 .183 

 

Based on the results of the calculations in table 4. the output of the homogeneity test 

shows that the significant value on the average pretest and post-test data is 0.184, with 

the provision that the significance level or probability value is more than 0.05, it can be 

said that the population has the same variance. So with the results of the significance 

value, it can be concluded that the population in the experimental class and control class 

has the same or homogeneous variance. So data analysis using paired sample t-test and 

independent t-test can be used because the analysis requirements have been met. 

Table 5.   Paired Sample T Test 

 95% Confidence In-

terval of The Differ-

ence 

 

 Mean Std. 

Devia-

tion 

Std. Er-

ror 

Mean 

Lower Upper t df Sig. (2-

tailed) 

Pair 1 Pretest-Posttest 

experimental 

class 

-11.35000 5.36337 1.19929 -

13.86014 

-

8.83986 

-

9.464 

19 .000 

Pair 2 Pretest-Posttest 

control class 

-5.35000 5.80630 1.29833 -8.06743 -

2.63257 

-

4.121 

19 0.001 

 

The paired sample t-test was used to determine the difference in students' digital 

literacy abilities after using the project-based learning model. Based on the 1 sample 

pair output in table 5. Sig. (2-tailed) of 0.000 < 0.005, it can be concluded that there is 

a difference in the average digital literacy ability of students for the pre-test of the ex-

perimental class and the post-test of the experimental class. Likewise, for the control 

class, based on the output pair 2 tables 5, the Sig value is obtained. (2-tailed) of 0.001 

< 0.005, it can be concluded that there is a difference in the average digital literacy 

ability of students for the pre-test of the control class and the post-test of the control 

class using the conventional model. So it can be concluded that there are differences in 

students' digital literacy abilities after being taught using project-based learning models 

and conventional models. 

The independent sample t-test in table 6 is used to answer the problem formulation 

"Are there any differences in the results of digital literacy skills between students who 

are taught using project-based learning models and students who use conventional 
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learning models?". To answer the problem formulation, the independent sample t-test 

was conducted on the experimental class post-test data and the control class post-test 

data. The results of the data difference test in the study will be shown in the following 

table. 

Table 6. Independent T Test 

 Levene’s Test for Equality of Vari-

ances 

T-test for Equality of 

Means 

95% Confidence 

Interval of The 

Difference 

 F Sig. t df Sig. 

(2-

tailed) 

Mean 

Differ-

ence 

Std. Error 

Differ-

ence 

Lower Upper 

Digital 

literacy 

results 

Equal variances 

assumed 

1.830 .184 2.251 38 .030 4.750 2.110 .478 9.022 

 Equal variances 

not assumed 

  2.251 35.657 .031 4.750 2.110 .469 9.031 

Based on the output above, the value of Sig. (2-tailed) of 0.030 < 0.05, it can be 

concluded that there is a difference in the average results of students' digital literacy 

skills between project-based learning models and conventional models. 

4 Discussion 

The independent t-test showed that there was a difference in the average digital literacy 

skills of students who were taught using the project-based learning model compared to 

the conventional model. Based on table 2, the average digital ability of the experimental 

class is 80.55 which is higher than the average of the control class is 75.80. 

Increasing the value of digital literacy skills of students in the experimental class 

because, in project-based learning, students construct reality in student activities [21], 

using a set of information and communication technologies as well as digital educa-

tional tools available, the learning model will be effective [22]. If previously educators 

used the lecture method during the learning process, with the Project Based Learning 

learning model, students tend to be more active because the project assignments given 

by the teacher support them to collaborate, work together, and discuss with their peers. 

that uses a set of technologies must be accompanied by practical activities carried out 

by students, to produce a product (Peercy, & Silverman, 2017, p. 144) . The product in 

this research is the manufacture of advertisements using electronic media. Schuetz [23] 

says "buyer model Project-based teaching allows students to develop knowledge and 

skills through projects that involve challenges and problems they may face in the real 

world. Through the task of making digital advertisements, students determine the elec-

tronic advertising plan that is produced and look for advertising models on the internet 

and digital-based sources [24]. In this case, the teacher has a role as a motivator who 

encourages and guides students to develop their skills and knowledge in carrying out 

assignments [25], [26]. 
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Based on the results of the data (table 2) obtained on the Frequency and Percentage 

of Pre & Post Project Based Learning (PBL) scores, it shows that at the initial observa-

tion the digital skills of students are still at the basic level. This happened because, 

before the pre-test, the teacher had not implemented Project Based Learning. However, 

after the teacher taught using PBL, the post-test results showed good results, with an 

average digital literacy ability of 80.55, an increase of 16.57%. The results of this study 

are in line with the results of the study [19]. The results of this study indicate that pro-

ject-based learning can facilitate students in improving digital literacy skills, including 

determining the media used in completing assignments; look for appropriate reference 

sources in using various information to complete tasks [27]. With the tasks given by 

the teacher in the application of the PBL model, students are motivated and actively 

seek relevant learning resources through digital media [28]. Meanwhile, the results of 

research conducted by [29], [30] show that by applying the Project Based Learning 

model, students are more active, dare to ask questions, listen to the teacher carefully, 

take notes on things they say. important, and discuss each other with friends or between 

groups in completing their tasks. 

Table 6. shows that t count > t-table, the Null hypothesis is rejected. This means that 

the PBL learning model is effective in improving students' digital literacy skills, com-

pared to conventional learning models. This is because there are significant post-test 

differences in the application of the PBL learning model to the post-test conventional 

learning model. This is in line with the results of research [31], that the project-based 

learning model uses the basic ideas of constructivism, namely scientific knowledge 

builds with the effects of experience and observation so that students are more active 

in the process of working on project tasks. Many experts have stated and found that 

Project-Based Learning is a (constructivist) knowledge-building approach [32], [33]. 

Furthermore, the results of this study indicate that the PJBL approach is an important 

element of learning and can build and improve student literacy. 

5 Conclusions  

From the research results that have been analyzed, it can be concluded that there is a 

significant difference between the digital literacy abilities of students who use the Pro-

ject Based Learning model compared to the conventional model. The digital literacy 

ability of students who are taught using Project Based Learning is higher than conven-

tional learning. This difference is due to the Project-Based learning model prioritizing 

cognitive processes to solve a student's problem with the ultimate goal of creating a 

product. In addition, the Project-Based Learning model affects the digital literacy abil-

ities of elementary school students, because after using the Project-Based Learning 

model, digital literacy competencies increase. This difference is caused by the steps of 

the Project-Based Learning model that are closely related to digital literacy indicators. 
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