
  

  

 
Research and Development in Education (RaDEn)                                                                   https://ejournal.umm.ac.id/index.php/raden/article/view/33392 

Research Article 

Development of puzzle-based learning to improve science 

learning outcomes of Indonesian geographic conditions for 

fifth-graders 

Dinda Tiara Arbai a,1,* , Fitria Dwi Prasetyaningtyas a,2 

a Department of Elementary School Teacher Education, Faculty of Education and Psychology, Universitas Negeri 

Semarang, Jl. Raya Beringin No.15, Wonosari, Semarang, Central Java 50244, Indonesia 

 1dindaarbai30@students.unnes.ac.id *; 2fitriadwiprasetyaningtyas@mail.unnes.ac.id  

*Corresponding author  

 

Abstract : The lack of teacher ability to develop technology-based learning media and the lack of interaction in 

science and science learning activities result in less interesting learning and low student learning outcomes. This 

research aimed to develop learning puzzle media to determine its feasibility and effectiveness. The type of 

research used is research and development or Research and Development (R&D) which uses the research model 

design from Borg and Gall. There is a media and material validation process by expert lecturers. The subjects in 

this study were grade 5 students of Sekaran 01 State Elementary School, in the small-scale test there were 6 and 

in the large-scale test there were 20. The research method applied is the media development method, with data 

collection techniques that include observation, interviews, questionnaires, tests, and documentation. The 

research results show that material experts rate validation at 92%, and media experts rate it at 86%. The results 

of the n-gain trial obtained a cognitive n-gain score of 0.3030, with an average difference of 12. So, the n-gain 

score on the cognitive pretest and posttest learning outcomes on the large-scale trial was at a medium level, with 

a level of effectiveness amounting to 30.3030. The average increase shows that learning uses learning puzzles. 

Future research is expected to apply the media to simpler devices that can be used in a variety of classroom 

situations and have an easy-to-use and attractive appearance.  
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1. Introduction 

Education is one of the important factors in the progress of a country and has a 

dynamic influence. Education has a strategic role in the development of Human 

Resources (HR) to create a society that is skilled, creative, innovative, and expert in its 

field and able to compete at the global level (Parinduri et al., 2022; Suparman, 2023; 

Yuliani & Setiawan, 2024). From there we know that education is an important aspect of 

improving the quality of life (Setiawan & Septiyani, 2023). Education is also defined as 

the activities of a group of people or institutions in helping individuals or groups of 

people to achieve educational goals (Nur Saputra et al., 2021). In achieving directed 

education must be aligned with national education goals and the need for a qualified 

education curriculum (Mahya & Setiawan, 2024). 

The new curriculum design is an independent curriculum and is used as a national 

curriculum (Angga et al., 2022). Curriculum renewal is carried out as an effort to improve 

aspects of learning and the quality of education in schools, which leads to better quality 

education (Masykur, 2020). The curriculum can help in achieving learning objectives, 

content, and methods including developing student potential (Ahmad Dhomiri et al., 

2023). The curriculum as a set of plans and arrangements is the basis for compiling learning 

materials and selecting appropriate learning media (Setiadi & Andriani, 2024). 
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The new Merdeka Curriculum that combines science with social studies is a 

challenge for teachers and students (Ikhsani & Alfiansyah, 2023). This is the basis for 

preparing students to study more complex science and social studies at the junior high 

school level (Cahyani, 2023). Participants are taught to see natural and social phenomena 

in an integrated manner when studying the surrounding environment, so that they will be 

accustomed to carrying out inquiry activities, such as observing and exploring. This is very 

important as a foundation for them to learn deeper concepts in science and social studies 

subjects at the junior high school level (Anggraena, et al., 2022). By the theory of student 

development, the MI/SD age is a strategic age for developing children's inquiry skills 

(Hasmira, 2023). Science and social studies subjects are combined into IPAS on the basis 

that science and social studies are the development of scientific inquiry/thinking skills 

(Bayat et al., 2023). Science and social studies learning gives students the freedom to 

become active and responsible individuals in solving problems that are relevant to 

everyday life and cannot be solved with just one discipline (AtKisson, 2012), by combining 

science and social studies subjects, it is hoped that it can help children to think holistically 

(Kemendikbud, 2022). 

A way to facilitate the delivery of material in social studies learning in elementary 

schools is to use innovative, appropriate, and effective learning media, which are expected 

to attract students' interest in learning and improve students' understanding of abstract 

things contained in social studies material (Dianti et al., 2023; Wulandari et al., 2023). The 

right learning media can stimulate students' thinking power and psychomotor abilities 

(Fahriyanti et al., 2021). Media use in the learning process is one effort to create more 

meaningful and quality learning. With interactive, fun, challenging, and motivating 

learning media, varied learning can be carried out and can increase student learning 

activities (Wahidin, 2017). This is explained by Nurwahidah et al (2021) who stated that 

student learning motivation and attention will increase, one of which is by using learning 

media (Juniarti et al., 2021). Learning media can be in the form of visual and audio-visual 

media that can overcome boredom and achieve learning goals optimally (Mulyanto & 

Mustadi, 2023; Rahmi et al., 2019; Wayan Kandia et al., 2023). 

In learning in the field, it is known that there are several problems, including limited 

learning media in schools and also the use of less innovative learning media (Nurdyansyah, 

2019). In contrast, students must clearly understand the concepts taught by their teachers. 

This problem causes students' interest in learning to be low, considering that social studies 

subject matter is mostly about memorization (Khoirul Taufiq et al., 2023). Students often 

think that learning social studies tends to be boring compared to other subjects (Wiguna 

Chandra et al., 2022). This results in the value of the social studies subject being lower than 

several other subjects. Apart from that, another factor that influences students' low interest 

in learning is that learning is teacher-centred when learning is carried out online and face-

to-face on a limited basis (Prayogi et al., 2014). 

Based on the results of the researcher's interview with the class V teacher, SD Negeri 

Sekaran 01, class V has used the independent curriculum. One of the materials that is 

difficult for students to understand is IPAS Phase C, CHAPTER 6 Indonesiaku Kaya Raya, 

material about Geographical Location. The difficulties experienced by students are due to 

the large amount of memorized material and students' lack of interest in reading, so 

Geographical lessons are less popular with students. The learning process in the classroom 

is only directed at the child's ability to memorize information. 

The social studies teaching and learning process in schools is generally considered 

uninteresting; as a result, many schoolchildren are less interested in studying social studies 

subjects. Apart from that, social studies subjects are not that important, so students in the 

teaching and learning process are not very serious about following them (Nur Auliah et 

al., 2023). Several indicators that show that social studies subjects could be more interesting 

and important are that social studies subjects' grades are not very high. Therefore, to speed 

up understanding and avoid misunderstandings, appropriate teaching approaches and 
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media are needed, by the level of mental maturity of students (Magdalena et al., 2021). 

Apart from that, the problem that occurs in the field is that learning is still teacher-

centered, so students become passive when the learning process takes place. Because of 

the many problems experienced when carrying out a learning process, a breakthrough in 

learning is needed in the form of effective and enjoyable learning media (Luqman Hakim 

et al., 2024). 

This study is also strengthened by several previous relevant studies, including 

research conducted by Asmawati (2023) obtained differences in children's learning 

outcomes before and after using puzzle games for Early Childhood Based on Banten 

Regional Culture. Based on research by Widyatmoko (2019) revealed that the media was 

stated to be interesting and recommended for use on the theme 4 My Rights and 

Obligations for grade III Elementary School using Flash media. According to Zamhari et 

al (2023) with the help of TAPUBA puzzle media with the Research and Development 

(R&D) method, it received teacher and student assessments of 89.06% and 95.00% in the 

very good category. Research by Riskyka et al (2023) obtained the results of the validity of 

puzzle media with a game-based learning approach, obtaining an average score from 

material experts and media experts of 4.29 and 4.17 with the categories "very valid" and 

"valid". Then research by Alika and Radia (2021) the results of the Cross Puzzle game 

assessment are valid and suitable for use as a learning medium to improve student 

learning outcomes. This study received a response from teachers with a score of 98.6% and 

a response from students with an average score of 86.7% in the practical or very good 

category for use (Ziliwu & Anas, 2024). 

Based on previous research, the novelty of this research lies in the subject matter 

studied, which focuses on social studies subjects, especially material on the geographical 

conditions of Indonesia in the chapter on maps, map elements, Indonesia as a maritime 

country and an agricultural country, then puzzle media is made and designed using 

Adobe Photoshop CS6 so that the image looks more natural. Then, the puzzle is made 

more straightforward for 5th grade elementary school students by printing using MDF 

(Medium Density Fibreboard) wood which is light and safe for children. Based on the 

problems above, the researcher wants to know the feasibility of learning puzzle learning 

media. The author chose learning puzzles in this study because puzzles can be used to 

convey information. The puzzle about the location of the islands in Indonesia, will provide 

an accurate picture of the islands that have not been memorized by students. Students who 

will learn the use of puzzle learning media in science subjects through development 

research can better understand this because students not only assemble puzzles but must 

answer the questions on the question cards and the answers to the question cards are on 

the puzzle pieces. Based on this background, the researcher will discuss three problem 

formulations, including: (1) the design of puzzle-based learning media, (2) the feasibility 

of puzzle-based learning media, and (3) the effectiveness of puzzle-based learning media 

in improving learning outcomes for IPAS for class V at SDN Sekaran 01 Semarang. 

 

2. Materials and Methods 

 

This research is included in the type of research and development or is usually 

considered Research and Development (R&D). Research and development methods are 

research methods used to produce certain products and test their effectiveness. The 

product developed in this research is a learning puzzle for fifth-grade students to learn 

and memorize geography in Indonesia in a fun way. This research uses the Borg and Gall 

development model (Sugiyono, 2016). The implementation stage includes: (1) potential 

and problems; (2) data collection; (3) product design; (4) design validation; (5) design 

revision; (6) testing product (7) revision product; (8) operational product testing; (9) final 

product revision; and (10) mass product as in Figure 1 (Devra Raihan et al., 2023). 
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Figure 1. Research Method Flow 

 

The initial process of development research begins with an analysis of the problems 

and needs that exist at SDN Sekaran 01. At this stage, the researcher conducted 

observations to identify potential problems in class V of SDN Sekaran 01. The researcher 

also conducted interviews and observations to explore problems in students' 

understanding of the material Indonesiaku Kaya Raya material about Geographical 

Location. Furthermore, the researcher conducted a needs analysis using a needs 

questionnaire that was distributed to teachers and students. The data obtained from the 

needs questionnaire became the basis for Puzzle-based Learning. 

In the second step, the researcher collected data. The problems in the pre-research 

stage were considered potential problems that then allowed the researcher to collect 

various information related to learning media that could support them. From the 

information collected, the researcher found a learning media, namely Puzzle-based 

Learning. 

In the third stage, namely the product design process, the researcher designed the 

initial design by carefully and completely assembling the existing components. However, 

the product design that has been prepared can still experience changes, additions, or 

reductions according to the results of validation by experts and field trials. 

In the fourth stage, the researcher validated the design. This validation process aims 

to evaluate the effectiveness of the product design. The researcher involved two experts, 

namely material experts and media experts, to provide input and suggestions for the 

Puzzle-based Learning media. This is done so that the product developed is to the needs 

and characteristics of students. 

In the fifth stage, namely product revision, the researcher then made revisions 

according to the assessment obtained. This aims to produce better Puzzle-based Learning 

media. 

In the sixth stage, the researcher conducted a product trial. To collect data as a basis 

for determining whether or not the product is feasible in terms of suitability and use in 

completing the learning period. Product trials are carried out with small-scale trials and 

large-scale trials. 

In the seventh stage, namely product revision. Puzzle-based Learning media that has 

been tested by experts and received responses from students and teachers will be revised 

if it is not by expectations until it becomes a product that is feasible to use in learning. 
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In the eighth stage, the researcher conducted a usage trial. The researcher conducted 

a re-trial of the product to be developed to determine the feasibility of the product. Large-

scale trials can be carried out with the same teachers as the second trial. The researcher 

used Puzzle-based Learning media directly in class in learning. That way the researcher 

can determine the effectiveness of the product.  

The ninth stage is product revision. At this stage, researchers make improvements to 

the developed product if it still needs to be improved. This is done to obtain development 

product results that are truly feasible and can be used in the field to help students.  

The tenth stage is mass production related to the media developed to produce 

learning media in large quantities. 

Research data collection regarding the development of the learning media Learning 

Pulzzle l was carried out by direct observation in class V of SD Ne lge lri Se lkaran 01. The results 

of the observations showed low student science learning outcomes, a lack of development 

of learning media, and innovation in the use of learning media. The l relse larch sulbje lcts we lre l 

20 fifth-gradel stulde lnts at SD Ne lge lri Se lkaran 01. The data analysis techniques used a 

questionnaire instrument to determine the results of media use and assess the suitability 

of the media, a test instrument to evaluate cognitive learning outcomes (BatuBara et al., 

2021). 

The following the provisions (Formula 1) of Arikunto (2014), while the Criteria for 

Teacher and Students Needs Questionnaire are as in Table 1 (Wulandari & Ratnawati, 

2024).   

 

𝑷 =
𝜮𝒙

𝜮𝒙𝒊
× 𝟏𝟎𝟎                   (1) 

 

Information: 

P  = Score Percentage 

Sx = number of respondents’ answer scores in one item 

Σxi = the sum of the ideal scores in one item 

 

Table 1. Criteria for Teacher and Students Needs Questionnaire 

Percentage (%) Criterion 

81 – 100 Agree 

61 – 80 Agree 

41 – 60 Disagree less 

21 – 40 Disagree 

0 – 20 Strongly disagree 

 

Analysis of Teacher and Students Responses to Media using the Likert scale There are 

5 categories used, namely 1 (strongly disagree), 2 (disagree), 3 (quite agree), 4 (agree), and 

5 (strongly agree). We follow the Formula 1 (Arikunto, 2014), while the Teacher Response 

Questionnaire Criteria are as in Table 2 (Gentala & Dasar, 2018). 

 

Table 2. Teacher Response Questionnaire Criteria 

No. Percentage (%) Criterion Information 

1. 81 – 100 Excellent The media is very feasible, it does not need to be 

revised 

2. 61 – 80 Good Decent media does not need revision 

3. 41 – 60 Good enough Less decent media needs revision 

4. 21 – 40 Not good Inappropriate media needs revision 

5. < 20 Very 

unfavourable 

The media is very unworthy of revision 
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According to the provisions of Arikunto (2014) as in Formula 2, while the Students' 

Response Questionnaire is as in Table 3 (Gentala & Dasar, 2018). 

 

𝑷 =
𝑭

𝑵
× 𝟏𝟎𝟎                                   (2) 

 

Information: 

P =  percent value of interest in learning using media  

F = the frequency with which the percentage is searched 

N =  maximum number of scores 

 

Table 3. Students Responses Questionnaire Criteria 

No. Score Percentage (%) Criterion 

1. 81 – 100 Very interesting 

2. 61 – 80 Pull 

3. 41 – 60 Quite interesting 

4. 21 – 40 Less attractive 

5. < 20 Unattractive 

 

Students' cognitive learning outcomes can be compared with the results before and 

after treatment by assessing their scores (Hikmah et al., 2023). In this research, the 

normality test is used to determine whether the data is normally distributed. Said that the 

data normality test is important because data with a normal distribution can represent the 

population (Pratama et al., 2021). In this study, researchers used the normality test with 

Kolmogorov-Smirnov in SPSS version 23 to determine whether the data was normally 

distributed (Table 4) with the assumption that (Priyatno, 2018). 

 

Table 4. Normality Test Criteria 

Result Information 

If the significance value is 0.05≤ Ho was rejected 

If the significance value > 0.05 Ho accepted 

 

A paired samples T-test, also known as a paired-sample t-test, is performed next to 

determine the difference in means between two paired samples. As stated by Priyatno, 

paired samples are used in sample groups that involve the same subjects but have 

received two different treatments, namely before and after treatment. Researchers used 

SPSS version 23 with the paired sample t-test to evaluate the results before and after 

treatment. For parametric data that is normally distributed, this t-test can be used (see 

Table 5 and Table 6 with provisions referring to (Priyatno, 2018). 

Table 5. Paired Samples T-Test Criteria 

Result Information 

If -t calculate -t table or greater or≥ 

t calculate t table≤ 

Ho accepted 

If -t calculate -t table less< 

t calculate t greaterble> 

Ho was rejected 

Table 6. Decision Making Based on the Significance of the Paired Samples T-Test 

Result Information 

If the significance value is 0.05≤ Ho was rejected 

If the significance value > 0.05 Ho accepted 
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The Wilcoxon test is also used to determine the average of two paired samples if the 

data is not normally distributed; it is used on nonparametric data rather than the paired-

samples t-test. The data used is ordinal or interval data, as shown in Table 7 and Table 8, 

with provisions referring to. Researchers can carry out the Wilcoxon test in this research 

using SPSS version 23. 

Table 7. Decision-Making in the Wilcoxon Test 

Result Information 

If the significance value < 0.05 Ha accepted 

If the significance value > 0.05 Ha rejected 

 

Followed by analysis of the gain index, which is used to determine the pre-test and 

post-test scores. The gain referred to in this research is normalized gain (N-gain), as in 

Table 8. Normalized gain is obtained by comparing the difference in pretest and post-test 

scores with the difference in the Ideal Minimum Score (SMI) and pretest on the subject 

content of the geographical conditions of Indonesia. Normalized profits as shown in 

Formula 3. 

𝑵 − 𝑮𝒂𝒊𝒏 =
 𝒑𝒐𝒔𝒕𝒕𝒆𝒔𝒕− 𝒑𝒓𝒆𝒕𝒆𝒔𝒕

𝑴𝒂𝒙𝒊𝒎𝒖𝒎 𝑺𝒄𝒐𝒓𝒆−𝒑𝒓𝒆𝒕𝒆𝒔𝒕
       (3) 

Information: 

N-Gain   = magnitude of gain factor 

Skor Posttest = final test score after treatment 

Skor pretest = initial value before treatment 

Maximum score = maximum value 

 

Table 8. Test Average Gain (N-Gain) 

Interval Criterion 

N-Gain 0.7≥ Tall 

0,3   N-Gain   0,7≤≤ Keep 

N-Gain < 0.3 Low 

 

3. Results 

3.1 Product data analysis 

The majority of students so far think that maps are symbols that are unpleasant and 

difficult to relate to. The lre lfore l, the l re lse larche lrs delsigne ld it in sulch a way that it belcome ls a 

game l in the l form of a pulzzle l. The puzzle form applied in this research is the Indonesian 

map puzzle. Lelarning pulzzle l me ldia was delve llope ld throulgh the l analysis of pote lntial 

proble lms, whe lre l re lse larche lrs dire lctly obse lrve ld the l le larning proce lss and inte lrvie lwe ld 

te lache lrs and stulde lnts. Based on interviews, the problem faced by fifth-grade students at 

SDN Se lkaran 01 is the lack of use of various media and students not yet memorizing the 

location of the island. Time constraints and inadequate facilities at school are factors that 

cause low use, according to the fifth-grade teacher as the resources Pearson. Then, 

formulating the product design, this Indonesian map puzzle was designed using the 

Adobe Photoshop CS6 application, which is specifically for editing photos or images and 

creating effects. The Indone lsia map puzzle display is designed to be as attractive as 

possible with an animated marine theme, with lots of colors and writing adapted to the 

shape of the islands in Indone lsia. The question cards were well de lsigne ld ulsing the l Canva 

application, with maritime l and agriculltulral coulntry the lme ls adapte ld to the l material (see 

Figure 2, Figure 3, Figure 4 and Figure 5). 
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Figu lre l 2. Ge lographical Map of Indone lsia 

 

 
Figure 3. Map Puzzel 
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Figure 4. Cover Media   Figure 5 Instruction 

 

 
Figure 5. Evaluation 

 

Be lfore l be ling te lste ld on stulde lnts, the l me ldia and mate lrials that have l be le ln pre lpare ld 

mu lst be l validate ld. Meldia e lxpe lrts and mate lrial elxpe lrts asse lsse ld the l sulitability of the l 

pulzzle l-le larning me ldia, and the ln the l re lsullts of the l re lse larch we lre l ulse ld as matelrial for 

improving the l pulzzle l-le larning me ldia. Re lse larche lrs pay atte lntion to sulgge lstions and 

inpult give ln by me ldia e lxpe lrts re lgarding me ldia de lsign. Advice l from me ldia elxpe lrts is ve lry 

important to sulit the l me ldia that will be l ulse ld be lfore l the l trial stage l. Afte lr the l me ldia de lsign 

re lvision stage l, the lre l was a small-scale l trial stage l whe lre l this re lse larch was carrie ld oult at 
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SDN Se lkaran 01 class V with a total of 6 stulde lnts. For the l first me le lting, the lre l was a 

pre lte lst, the ln continule ld with mate lrial on map e lle lme lnts which ulse ld me ldia that had be le ln 

pre lpare ld. For the l se lcond me le lting, the lre l was mate lrial on maritime l and agriculltulral 

cou lntrie ls, followe ld by work on the l postte lst. 

 

3.2 Product Validation 

Ne lxt, the l me ldia delsign and compone lnts are l asse lsse ld by a me ldia elxpe lrt validator 

ulsing a validation instrulme lnt, which inclulde ls 2 qule lstion indicators, name lly: (1) Le larning 

pulzzle l display and (2) Prelse lntation of le larning pulzzle ls. 

The l re lsullts of the l asse lssme lnt of the l fe lasibility of the l de lsign and me ldia pre lse lntation 

compone lnts gave l se lve lral points 4 and mostly points 3 for e lach aspe lct that was asse lsse ld 

as a pre lse lntation of the l fe lasibility of the l me ldia pre lse lntation which was obtaine ld, name lly 

86% be llonging to the l ve lry fe lasible l crite lria. The l re lsullts of the l asse lssme lnt of the l 

appropriate lne lss compone lnt of the l mate lrial conte lnt of the l le larning pulzzle l me ldia by 

mate lrial e lxpe lrts relce live ld a positive l re lsponse l, and a pre lse lntation of 92% was obtaine ld 

with ve lry appropriate l crite lria with a note l of improving se lve lral aspe lcts of the l le larning 

mate lrial. The l re lsullts of the l re lcapitullation of the l me ldia and mate lrial e lxpe lrt asse lssme lnts 

can be l se le ln in Table 9. 

 

Tablel 9. Relcapitullation of Validation of Asselssmelnt of Felasibility Componelnts of 

Lelarning Pulzzlel Meldia 

Validation Pelrcelntagel Scorel Critelria 

Meldia Elxpelrt 86% Velry Worth It 

Matelrials Elxpelrt 92% Velry Worth It 

Avelragel 89% Velry Worth It 

 

The l le larning pulzzle l le larning me ldia de lve llope ld by re lse larche lrs is conside lre ld ve lry 

worthy of trying, with mate lrial validation re lsullts of 92% in the l "ve lry fe lasible l" cate lgory 

and me ldia validation re lsullts of 86% in the l "ve lry fe lasible l" catelgory. 

 

3.3 Analysis of Teacher and Students Needs Questionare 

Interviews with people involved in observation activities at school are the initial data 

source. As a result of the teacher's initial analysis, it can be concluded that the teacher 

faces difficulties conveying material on Indonesia's geographical conditions, especially 

material related to the map section. As a result, teachers experience difficulties in 

delivering the material, which causes low student learning outcomes. The absence of 

learning resources supporting classroom learning is a significant problem component. The 

researcher continued by surveying what teachers and students need to solidify the idea 

of learning media. The survey results regarding teacher and student needs are presented 

in Table 10. 

 

Table 10. Result of the Teacher and Students Need Questionare 

Teacher/Student Percentage 

Teacher 81% 

Student 79% 

Average 80% 

 

Table 10 shows the results of the teacher and student needs questionnaire. The 

average result of the questionnaire was 80% agree with the criteria of strongly agree for 

the development of learning media for Indonesia's geographical conditions. 
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3.4 Analysis of Teacher and Students Responses to the Media 

The results of the teacher and student response questionnaire after testing the use of 

puzzle learning media are presented in Table 11. The purpose of filling out the teacher 

and student response questionnaire is to find opinions and comments regarding using 

puzzle learning media. 

 

Table 11. Result of the Teacher Response Questionnaire 

Teacher  Percentage 

Class Teacher 100% 

Average 100% 

 

The results of the teacher response questionnaire show the teacher's reaction to the 

learning puzzle learning media regarding the geographical conditions of Indonesia. On 

average, the teacher's reaction to the learning puzzle learning media treatment was 100% 

and met the very appropriate criteria without revision. The results of the student response 

questionnaire also show the teacher's reaction to the learning puzzle learning media. The 

results of limited and extensive testing produced average student results. The results of 

limited trials averaged 85%, and the results of wider trials averaged 96%, so that 

the average student results were 90.5%, meeting the criteria (Table 12). 

 

Table 12. Students Response Questionnaire Result 

Limited Trial Results Results of Extensive Trials Average 

85% 96% 90.5% 

 

3.5 Analysis of Small Group Test 

The results of the Small Group Test after testing the use of puzzle learning media are 

presented in Table 13.  

 

Table 13. Ngain Small Group Test 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

ngain_score 6 .19 .46 .3097 .11162 

ngain_persen 6 18.52 46.00 30.9731 11.16232 

Valid N (listwise) 6     

 

The results of the small group n-gain test are presented in Table 13. Based on the 

calculation of the average increase test (N-Gain) in the limited trial, it is known that there 

is an average increase of 0.30, which is included in the small group. In medium criteria. 

 

3.6 Initial Data Analy  

The normality test is carried out to determine whether the distribution of pretest and 

posttest learning outcomes is normal. Normality tests can help researchers choose what 

data analysis methods to use from the data they collect. Parametric statistical methods 

will be used for data with a normal distribution. The normality test used the Shapiro-Wilki 

test formula and the SPSS version 23 program. 

 

3.7 Normality Test 

Ne lxt, a me ldia e lffe lctive lne lss te lst was carrie ld oult throulgh pre lte lst and postte lst score ls 

for class V SD Ne lge lri Selkaran 01. From the l re lse larch re lsullts, initial data was obtaine ld, and 

the ln an analysis of the l normality te lst of the l pre lte lst and postte lst score ls was carrie ld oult. 

The l ulse l of the l normality te lst is to de lte lct whe lthe lr the l data obtaine ld in the l popullation is 
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normally distribulte ld or not so that the l data is normally distribulte ld. In the l normality te lst, 

this re lse larch ulse ld the l Lilie lfors te lst with the l he llp of SPSS 23. Baseld on Table l 14, the l pre lte lst 

and postte lst re lsullts are l normally distribulte ld with a significance l valule l of 0.231 > 

0.05. This shows that the l normality assulmption is me lt and the l valule ls of H₀ and H₁ arel 

re lje lcte ld. The lre lfore l, it can be l conclulde ld that the l le larning oultcome ls afte lr the l te lst are l 

normally distribulte ld. 

 

Table l 14. Normality Te lst Result on Wide Trials 

Telsts of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statist

ic df Sig. 

Statist

ic df Sig. 

Preltelst .185 20 .070 .932 20 .169 

Postelst .176 20 .106 .939 20 .231 

a. Lillielfors Significancel Correlction 

 

Afte lr carrying oult the l normality te lst, it is continule ld with the l t te lst. The l paire ld 

sample ls t te lst, also known as the l paire ld sample ls t te lst, is ulse ld to me lasulre l the l diffe lre lncel 

be ltwe le ln pre lte lst and postte lst me lan score ls as we lll as the l diffe lre lnce l be ltwe le ln pre lte lst and 

postte lst le larning. The l following are l the l re lsullts of ulsing the l le larning pulzzle l. 

 

3.8 T-Test 

Whether there is a significant difference between the average scores before and after 

student treatment is tested using the t-test or t-test. The method is the t-pair test or a test 

between two parties. Since this test uses two paired samples, this decision was made. 

These tests were carried out using the SPSS version 23 program. The results of the Paired 

Sample T-test on large groups are shown in Table 15. 

 

Table 15. T-test Result on Wide Trials. 

 

Paireld Diffelrelncels 

t df 

Sig. (2-

taileld) Melan 

Std. 

Delviation 

Std. Elrror 

Melan 

95% Confidelncel Intelrval of 

thel Diffelrelncel 

Lowelr Ulppelr 

Pair 1 Preltel

st – 

Post

elst 

-12.000 9.375 2.096 -16.388 -7.612 -5.724 19 .000 

 

Table l 15 shows the l re lsullts of the l t-te lst on the l pre lte lst and postte lst, e lach of which is 

0.00, which shows that H_(o) is relje lcte ld be lcaulse l 0.00 < 0.05. Thuls, the l t-te lst re lsullts 

produlce ld afte lr ulsing the l le larning pulzzle l le larning me ldia show that the lre l is a diffe lre lnce l 

be ltwe le ln the l ave lrage l pre lte lst score l and post-te lst score l. With an incre lase l in le larning of 

12%, it can bel conclulde ld that the l data was obtaine ld be lcaulse l the l diffe lre lnce l in pre lte lst and 

postte lst score ls was le lss than ze lro, so the l pre lte lst score l was smalle lr than the l postte lst score l. 

 

3.9 N-gain Test 

Ne lxt, an n-gain te lst was carrie ld oult to de lte lrmine l the l incre lase l in pre lte lst and postte lst 

score ls. The lre lfore l, the lre l we lre l catelgorie ls of low, me ldiulm, or high pre lte lst and postte lst 

score ls. According to Table l 16, the l pre l-te lst and post-te lst n-gain e lach re lache ld a valule l of 

0.3030, which place ls it in the l me ldiulm cate lgory. Howe lve lr, to e lstimate l e lffe lctive lne lss, 

stulde lnt le larning score ls show an incre lase l in the l Ve lry E lffelctive l crite lria with an ave lragel 

score l of 30.3030. 
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Table l 16. N-Gain Te lst Result on Wide Trials (Descriptive Statistic) 

De lscriptive l Statistics 

 N Minimulm Maximulm Me lan Std. De lviation 

ngain_score l 20 -.50 .75 .3030 .32517 

ngain_pe lrse ln 20 -50.00 75.00 30.3030 32.51716 

Valid N (listwise l) 20     

 

4. Discussion 

Le larning pulzzle l le larning me ldia was de lve llope ld to show (1) Produlct de lve llopme lnt, (2) 

Produlct fe lasibility, and (3) The l e lffe lctive lne lss of le larning me ldia for class V IPAS l mate lrial. 

This pulzzle l de lsign was de lsigne ld ulsing Adobe l Photoshop, the ln we lnt throulgh the l printoult 

stage l and the ln attache ld to wood that had be le ln de lsigne ld in cult shape ls to be l attache ld to the l 

pulzzle l board. With a marine l the lme l as a backgroulnd, it fulnctions so that stulde lnts always 

re lme lmbe lr that Indone lsia is a maritime l coulntry and consists of variouls islands. The l ne lxt 

ste lp is to de lsign qule lstion cards ulsing the l Canva application, which fulnction as qule lstions 

in the l pulzzle l. The l final ste lp is to cre late l answe lrs to the l qule lstions on the l qule lstion cards to 

be l attache ld to the l back of the l pulzzle l. Childre ln are l e lncoulrage ld to be l cre lative l and de lve llop 

the lir ide las, ulnde lrstanding, and langulage l skills throulgh play (Yogica et al., 2020). Game ls 

allow the lm to re lse larch, apply, and te lst what the ly know. 

The l re lsullts of the l validator telam's e lxpe lrt validation de lte lrmine l the l sulitability of the l 

le larning pulzzle l le larning me ldia (Aini et al., 2023). Thel pulrpose l of this fe lasibility te lst is to 

de lte lrmine l whe lthe lr the l le larning pulzzle l le larning me ldia can be l u lse ld as a le larning me ldia for 

class V scie lnce l and provide l inpult or re lcomme lndations for me ldia de lve llopme lnt 

(Nurdyansyah et al., 2020). Baseld on the l re lsullts of the l validator te lam's e lxpe lrt validation, 

the l acculmullate ld rating ulse ld as a pelrce lntage l in the l mate lrial e lxpe lrt telst was 92%. In 

comparison, the l e lxpe lrt me ldia was 86%, indicating that le larning pulzzle ls arel velry 

sulitable l to be l ulse ld as le larning me ldia in the l conte lxt of scie lnce l and ge lographical conditions 

sulbje lcts.  

The l e lffe lctive lne lss of this pulzzle l le larning me ldia can be l de lte lrmine ld base ld on the l 

pre lte lst and postte lst re lsullts from a large l-scale l trial at SDN Selkaran 01 involving 20 stulde lnts 

in class V (Simanungkalit et al., 2023). Thel ave lragel pre lte lst score l was 61, with only 20 

stulde lnts me le lting the l Minimulm Standards for Comple lte lne lss, and the l ave lrage l postte lst 

score l was 73 with 20 stulde lnts. The lse l re lsullts show how e lffe lctive l the l ulse l of le larning me ldia 

is for class V IPASl mate lrial. The l Shapiro-Wilk te lst was ulse ld on pre lte lst and postte lst 

le larning oultcome ls data for the l large l groulp of trials. The l calcullation re lsullts show a sig 

valule l of 0.169, baseld on the l assulmption that a sig valule l > 0.05 indicate ls a normal data 

distribultion. The lre lfore l, the l sig valule l is 0.169 > 0.05, so it can be l conclulde ld that postte lst 

stulde lnt le larning oultcome ls are l normally distribulte ld. 

Ne lxt, afte lr the l data was normally distribulte ld, the l re lse larche lr ulse ld a paire ld t-te lst to 

che lck the l diffe lre lnce ls be ltwe le ln the l pre lte lst and postte lst. Base ld on calcullations, the l me lan 

pre lte lst and postte lst score ls are l 61% and 73% with a significance l of 0.00 < 0.05, indicating a 

re llationship with incre lasing le larning oultcome ls with an incre lase l of 12% so that the lre l is a 

diffe lrelnce l in score ls on the l pre lte lst and postte lst in large l groulps ulsing trial te lsting. 

The l re lse larche lr the ln calcullate ld the l n-gain te lst. From this te lst, the l re lse larche lrs foulnd a 

cognitive l n-gain score l of 0.3030 with an ave lrage l diffe lre lnce l of 12. Thelre lfore l, the l n-gain 

valule l on the l cognitive l pre lte lst and postte lst le larning oultcome ls in the l large l groulp ulse l trial 

we lre l in the l me ldiulm cate lgory, with a le lve ll of e lffe lctive lne lss of 30.3030. According to the l 

re lsullts of the l paire ld t-telst and n-gain te lst, le larning pulzzle l lelarning me ldia is e lffelctive l whe ln 

ulse ld as le larning me ldia (Wahab elt al., 2021).  

Improving stulde lnt le larning throulgh the l ulse l of pulzzle l-le larning me ldia has be le ln 

confirme ld by se lve lral pre lviouls stuldie ls, which state l that the lre l is an incre lase l in le larning 

oultcome ls afte lr ulsing pulzzle l-le larning me ldia. This is proven by several previous studies 

from the figure (Abdulah et al., 2020) obtained the utilization of puzzle learning media is 
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in the good category and is appropriate as an alternative media that can help the learning 

process well in the subject of Basic Building Construction at SMKN 1 Sumedang. Research 

by the figure (Abdjul et al., 2024) obtained results with the ADDIE research steps, the 

results of the study showed that interactive learning media crosswords integrated with 

virtual laboratories are categorized as valid, practical, and effective because they combine 

learning and games so as to provide a deep and enjoyable learning experience for users. 

The results of the study showed that the relevance score of Gema Cow-Pu learning media 

with students' critical thinking skills was in the very valid category with an average score 

of 89.75 percent, and Practical with a percentage of 95.3% (Darmayanti, 2023). Based on 

research by Maulidah and Aslam (2021) a significant influence on the learning outcomes 

of Natural Sciences (IPA) by using puzzle media in elementary school students. The use of 

Puzzle media in mathematics subjects in Taeng-Taeng, Gowa Regency has a positive 

influence on improving student learning outcomes (Bahar & Risnawati, 2019). According 

to Anindita et al (2018) an effectiveness of talking stick model assisted with puzzle media 

on science learning outcomes on the theme "ecosystem" of grade v SDN Jatingaleh 01. 

So, base ld on this re lse larch, the l ulse l of lelarning pulzzle l le larning me ldia to sulpport 

le larning the l re lsullts of class V IPAS l mate lrial both classically and inde lpe lnde lntly can bel 

conside lre ld appropriate l and able l to ove lrcome l e lxisting proble lms, e lspe lcially in te lrms of 

incre lasing le larning inde lpe lnde lnce l and incre lasing stulde lnts' ulnde lrstanding of the l conce lpt 

of maps and Indone lsia. as a maritime l and agriculltulral coulntry. 

 

5. Conclusion 

This re lse larch ulse ls concre lte l pulzzle l me ldia as a le larning me ldiulm, which is de lsigne ld 

ulsing Adobe l Photoshop and the ln attache ld to a culstomize ld woode ln board. The ln, the l 

pulzzle l can be l ulse ld as a concre lte l me ldiulm for class V scie lnce l ge lographic conditions 

mate lrial. The l e lxpe lrt validator te lam te lste ld the l fe lasibility of le larning the l pulzzle l le larning 

me ldia; mate lrial e lxpe lrts rate ld 92%, and me ldia e lxpe lrts rate ld 86%. Thel le larning pulzzle l 

me ldia de lpicting the l map of Indone lsia is ve lry feasible and can be l te lste ld on students, 

according to the l asse lssme lnt of the l validator te lam. Analysis of normality re lsullts: A sig 

valule l of 0.169 was obtaine ld from pre lte lst and postte lst data, with the l assulmption that a sig 

valule l > 0.05 indicate ls that the l data is normal. Base ld on the l re lsullts of the l n-gain trial, a 

cognitive l n-gain score l of 0.3030 was obtaine ld, with an avelrage l diffelre lnce l of 12. So, the l n-

gain score l on the l cognitive l pre lte lst and postte lst le larning oultcome ls on the l large l-scale l trial 

was at a meldiulm le lve ll, with an e lffelctive lne lss of 30.3030. The l avelrage l incre lase l shows that 

le larning ulse ls le larning pulzzle ls. Fultulre l re lse larch is e lxpe lcte ld to apply me ldia to simple lr 

de lvice ls that can be l ulse ld in a varie lty of classroom situlations and have l an e lasy-to-ulse l and 

attractive l appe larancel. This will he llp characte lr de lve llopme lnt according to the l ne lw 

culrricullulm. 
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