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Abstract: This research aims to develop Crossword Puzzle Learning Media 
in Science Subjects for Class VII in Junior High Schools that are valid and 
practical for use in science learning. The learning tools were developed using 
the ADDIE model which includes Analyze, Design, Develop, Implement and 
Evaluate. The finished media is then tested for product validity, 
practicability and effectiveness, before it meets the requirements to be used 
as a learning aid. The validity test results show that the learning media has 
a percentage value between 83% and 98%. This shows that the device is 
categorized as very valid for use in science subjects for class VII in Junior 
High Schools. Apart from that, the results of the teacher and student 
practicality tests show that the learning media has a percentage of 92% and 
91% in the very practical category. 
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Introduction  

 
The Science is a type of science that serves as a 

forum for exploring knowledge about the world around 
us in more depth and encourages students to develop 
creative thinking about life and the natural environment 
(Gresinta et al., 2023; Jannah et al., 2021). Apart from 
that, learning can also be an opportunity for students to 
collaborate in planning, implementing, communicating 
experimental results and various findings in a 
systematic, interesting and scientific manner 
(Constantinou et al., 2018). By applying a scientific 
approach, students are expected to be able to hone 
critical thinking skills such as processing and compiling 
relationships between various information, analyzing, 
evaluating, concluding, and applying concepts learned 
in the context of new situations (Wahyuningsih et al., 
2019). It is hoped that the recent rapid development of 
science and technology will be able to motivate students 
to adopt a critical thinking attitude towards subject 
matter, not just follow what is in books or what the 

teacher teaches. Therefore, student involvement in 
science learning activities plays an important role in 
achieving learning objectives (Luckin et al., 2019; 
Ramdani et al., 2021; Suryawati et al., 2017). 

Based on the results of observations and interviews 
conducted by researchers in August 2023 with UPTD 
teachers at SMP Negeri 1 Luak District, it appears that 
the learning carried out still tends to be centered on the 
role of the teacher. Of the 28 existing teachers, it was 
found that only 9 (32%) teachers used science and 
technology-based media in the learning process, namely 
in the form of PowerPoint slides and learning videos 
downloaded from YouTube. In general, the learning 
media used so far are textbooks, charts and models that 
are available at school, as well as the use of objects 
directly around the school. Learning strategies like this 
occur repeatedly for each subject matter which can 
possibly lead to student boredom. Even though media 
has been used, this condition has not been able to 
improve learning outcomes significantly. It was found 
that the number of students who achieved or exceeded 
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the specified Learning Goal Completion Criteria (KKTP) 
was still limited, generally only around 5-10 people out 
of a total of 28 students in each class VII. 

During the observation process, it was seen that the 
implementation of learning activities in the classroom 
did not fully reflect the creation of a learning atmosphere 
that focused on students. The material is delivered 
through existing media using the lecture method. 
Students are generally passive, they pay attention to the 
teacher's explanation and follow the teacher's 
instructions. If they are shown a learning video, they are 
fixated on observing, but after being asked questions 
only a small number are able to answer. When 
discussing, students find it difficult to ask questions, 
provide responses, let alone convey ideas. This happens 
because students' learning readiness in terms of 
understanding the material is far from perfect. The lack 
of prior knowledge has a significant impact on the way 
students understand the following material. Initial 
knowledge will not be created if students are lazy about 
repeating previous lessons, let alone lazy about reading 
the lesson material before the lesson starts. In general, 
reading activities are activities that are less interesting 
for students. They are more likely to be interested in 
playing online games rather than focusing on learning 
activities, as a result of online learning during Covid-19. 
In general, the learning process has not created an 
interactive atmosphere, either between teachers and 
students or among students. Teachers also do not 
optimize the use of other learning resources. Teachers 
need to diversify learning media to improve students' 
thinking abilities and encourage their active 
participation. 

Interviews with science teachers indicated that 
students' attention and interest in science subjects was 
still lacking, especially in the material on the 
classification of living things. They consider that the 
material contains many new terms and Latin that need 
to be memorized in addition to mastering concepts. 
There are abstract concepts such as microscopic living 
creatures, their characteristics are difficult to detect so 
they are overwhelmed in classifying these living 
creatures. This makes students lazy to study. As a result, 
the expected student competencies cannot be achieved 
properly. Therefore, it is necessary to use media that can 
facilitate students' understanding, attract their attention 
in following the science learning process, and create an 
interactive and enjoyable learning atmosphere. 

The material on the classification of living things 
discusses the characteristics of living things, classifying 
living things, the use of determination keys, the scientific 
nomenclature of living things according to the Binomial 
Nomenclature system, as well as classifying the five 
kingdoms consisting of monera, protista, fungi, plantae, 
and animalia. To carry out classification, students must 

be able to identify the characteristics of living things 
first. Considering the variety of living things, from the 
simplest level to the most complex level, the many 
scientific terms that need to be memorized and 
understood, students are required to be serious about 
reading literature repeatedly. However, the activity of 
reading subject matter is an activity that students are less 
interested in. 

In general, this situation is reflected in the UPTD 
education report for SMP Negeri 1 Luak District in 2022, 
that students' literacy skills are in the medium category 
(67.39%) of students have reached the minimum 
competency for literacy (reading). The data above 
indicates that literacy problems are also an aspect that 
needs to be improved in all subjects, including science 
subjects. From the results of an interview with the head 
of UPTD SMP Negeri 1 Luak District, it was revealed 
that in order to improve students' literacy competence, 
the school through the learning community conducted 
training for teachers in formulating literacy questions. 
All subject teachers are advised to get into the habit of 
giving questions that can improve students' literacy 
skills. Literacy skills should be able to support the 
implementation of active and effective learning, foster 
critical thinking skills, develop creativity, increase self-
confidence and communication skills, and can even 
foster leadership skills (De la Hoz et al., 2021; Gómez-
García et al., 2020; Muijs et al., 2017). Teachers are 
required not only to be ICT literate (Information, 
communication, Technology) but also to be able to 
follow trends in student behavior in using ICT as a 
whole (Lawrence et al., 2018). One solution that can be 
implemented to overcome this problem is through the 
development of relevant and effective learning media. 

Learning media is anything that can be used to 
convey messages from the sender to the recipient, with 
the aim of stimulating students' thoughts, feelings, 
interests and attention so that a learning process occurs 
(Efendi, 2023; Faishol et al., 2022; Haleem et al., 2022). 
Along with this, Abdulrahaman et al. (2020) stated that 
the existence of learning media has the potential to 
facilitate teaching and learning activities, which in turn 
can improve the quality of the learning process and 
students' learning achievements. Thus, teachers need to 
continue to update their knowledge about technological 
trends and use them wisely in the learning context 
(Burbules et al., 2020). This will not only provide new 
insights to students regarding the use of technology, but 
can also create a learning environment that is dynamic 
and relevant to their needs (Liu et al., 2022; Thurzo et al., 
2023; Tsankov et al., 2019). 

In this digital era, the use of technology in learning 
has become a necessity (Raja et al., 2018). However, 
simply relying on technology alone is not enough. It is 
important for teachers to understand how to utilize 
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technology effectively to enhance learning (G. S. S. Lin 
et al., 2023). In addition, efforts need to be made to create 
an inclusive learning environment, where every student 
feels heard and valued. A student-centered approach, 
collaboration between students, and the use of relevant 
resources are also key to enriching the learning 
experience. In order to achieve this, researchers are 
trying to develop learning media that is tailored to 
students' interests which will enable them to stimulate 
their involvement in the learning process. The media 
development is in the form of a Crossword Puzzle 
(Kaynak et al., 2023). 

Crossword Puzzle is a game that is of interest to 
various levels of society, both men and women of 
various age groups (Kalkan et al., 2022; Shawahna et al., 
2020; Tosunöz et al., 2023). Thomas et al. (2020) stated 
that one learning approach that focuses on students 
involves the use of games in implementing teaching and 
learning activities, including Crossword Puzzles in both 
paper and digital form. These games create a 
competitive environment in which students follow 
established rules, while attempting to achieve 
challenging goals. Through this game, students quickly 
become actively involved in the learning process, while 
helping to attract their attention to understanding topics 
or developing certain skills (Hsu et al., 2023; M.-H. Lin 
et al., 2017; Niculescu et al., 2022).  

Hapsari et al. (2023) in their research stated that the 
use of Crossword Puzzles as a learning medium can act 
as an effective learning tool. This media not only invites 
students to learn in a fun way, but also encourages the 
development of enthusiasm and interest in the learning 
process (Bawazeer et al., 2022; Chen et al., 2022). Apart 
from that, the use of Crossword Puzzles involves 
students in playing activities which in turn helps train 
students' patience and accuracy in completing 
assignments or solving problems (Qutieshat et al., 2022). 
In conclusion, the use of crossword puzzle media can 
make a positive contribution to increasing student 
enthusiasm for learning and achievement. In line with 
this, Yousof's  (2023) research suggests that Crossword 
Puzzles as a medium in learning are able to generate 
direct competition and have an impact on students' 
motivation to always achieve the best performance, train 
critical thinking skills and other abilities. Students' 
active involvement in the learning process is 
emphasized through the activity of completing the 
crossword puzzle (Huang et al., 2020; Sari et al., 2023; 
Yousof et al., 2023). They are directly involved in the 
construction of their own knowledge through 
interaction with new information. This process can 
improve social interaction and communication skills 
because completing the game can encourage 
collaboration and cooperation among students 
(Wulandari et al., 2018). By integrating games into 

learning activities, it is hoped that it can create an 
interesting and fun, interactive and effective learning 
atmosphere, with the aim of improving the quality of the 
learning process and outcomes in the science field. 

Based on the description above, the author is trying 
to develop crossword puzzle learning media in science 
subjects for class VII in junior high schools. This 
development is expected to increase students' 
motivation and involvement in the learning process, 
facilitate understanding of the material through an 
interactive and creative approach, and support the 
development of science literacy skills and 
understanding of relevant vocabulary. 

 
Method  

 
Crossword puzzle learning media in science 

subjects for class vii in junior high schools was 
developed using the ADDIE model (Branch et al., 2023). 
ADDIE is an abbreviation for Analyze, Design, Develop, 
Implement, and Evaluate. The steps of the ADDIE model 
can be explained in Figure 1.  

 

 
Figure 1. ADDIE model development procedure 

 
The finished media is then tested for product 

validity, practicability and effectiveness, before it meets 
the requirements to be used as a learning aid. The data 
on the validity and activity of the media obtained were 
then analyzed to determine the level of suitability and 
activity of the media in facilitating students' 
understanding of science learning material, especially 
the content of the classification of living things. 

The validity data was analyzed using Equation 1, 
then to determine the level of validity of the crossword 
puzzle learning media in science subjects for class VII in 
junior high schools, it can be seen in Table 1. 

 

𝑉𝑎𝑙𝑖𝑑𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
x 100 %        (1) 
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Table 1. Criteria for Determining Validity Levels 
(Riduwan, 2013) 
Achievement 
Rate (%) 

Category Criteria 

81-100 Very valid Very good to use 
61-80 Valid Can be used after minor revision 
41-60 Valid enough Can be used after major revision 
21-40 Invalid Cannot be used 
0-20 Very Invalid Cannot be used 

 
The activity data was analyzed using equation 2, 

then to determine the level of practicality of the 
crossword puzzle learning media in science subjects for 
class VII in junior high schools, it can be seen in Table 2. 

 

𝑇ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑎𝑙𝑖𝑡𝑦 =
𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
x 100 %          (2) 

 

Table 2. Criteria for Determining Practicality Levels 
(Riduwan, 2013) 
Achievement 
Rate (%) 

Category Criteria 

81-100 Very Practical Very good to use 
61-80 Practical Can be used after minor 

revision 
41-60 Practical enough Can be used after major 

revision 
21-40 Not Practical Cannot be used 
0-20 Not Very Practical Cannot be used 

 

Result and Discussion 
 

Validation of Crossword Puzzle Learning Media in Science 
Subjects for Class VII in Junior High Schools 

After the learning media has been developed, the 
next step is to test the success of the media by validating 
the product. The product validation process is carried 
out after the initial product is created and involves three 
important aspects, namely: design validation by media 
experts, material content validation by material experts, 
and language quality validation by language experts. 

Product validation aims to evaluate whether the 
product that has been developed meets feasibility 
standards or still requires revision (Doyan et al., 2022). 
In developing this crossword puzzle media, validation 
involved 6 experts, namely 2 media experts, 2 material 
experts, and 2 language experts. Researchers provide 
four crossword puzzle learning media links with 
material on the classification of living things which 
consists of 4 parts, namely, Characteristics of living 
things (part 1), Classification of living things (Part 2), 
Classification of living things (Kingdom monera, 
protista and fungi) (Part 3), Kingdom plantae and 
Animalia (Part 4). 
 
 
 

a) Results of learning media validation by media experts 
Validation of crossword puzzle learning media by 

media experts was carried out to obtain media experts' 
views as a basis for improving or improving the quality 
of learning media. The media validation process 
involves two media experts. Validation by media 
experts includes aspects of media appearance, media 
elements, media readability and media use. Data 
regarding the validation results of crossword puzzle 
learning media in science subjects for class VII in junior 
high schools with a focus on material on the 
classification of living things by media experts can be 
seen in Table 3. 

 
Table 3. Media Validation Results by Media Experts 
Aspects assessed Validator Media Average 

1 2 

Media display 80% 93% 87% 
Media elements 87% 93% 90% 
Media readability 80% 85% 83% 
Use of media 88% 96% 92% 
Average 84% 92% 88% 

 
Based on an evaluation carried out by 2 media 

experts on the crossword puzzle learning media, the 
validity level reached 88%, classified as very valid and 
the media is suitable for use, however several revisions 
are still needed to improve the quality of the media. 

 
b) Results of validation of learning media by material experts 

Validation of learning materials by material experts 
aims to use their point of view as a basis for improving 
the quality of the learning media being developed. The 
material validation process involves two material 
experts. Validation by material experts includes aspects 
of suitability to the curriculum, suitability to the level of 
student ability, media coverage, media presentation, 
and media advantages. Data regarding the results of 
material validation in crossword puzzle learning media 
in science subjects for class VII in junior high schools 
with a focus on material on the classification of living 
things by material experts can be seen in Table 4. 

 
Table 4. Media Validation Results by Material Experts 
Aspects assessed Material Validator Average 

1 2 

Conformity to the curriculum 100% 100% 100% 
Suitability to the level of 
students' abilities 

100% 100% 100% 

Media coverage 100% 100% 100% 
Media presentation 100% 93% 97% 
Media advantages 95% 95% 95% 
Average 99% 98% 98% 

 
The results of the evaluation carried out by 2 

material experts on the crossword puzzle learning 
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media, the validity level reached 98%, it can be 
concluded that the suitability level of the media is 
considered very valid and suitable for use, however 
there are still slight revisions to improve the quality of 
the media. 

 
c) Results of validation of learning media by language experts 

Validation of learning media by language experts 
aims to obtain views from language experts as a basis for 
improving the quality of learning media. The language 
validation process also involves two language experts. 
Validation by a linguist includes aspects. Data regarding 
the results of material validation in crossword puzzle 
learning media in science subjects for class VII in junior 
high schools with a focus on material on the 
classification of living things by material experts can be 
seen in table 5. 

 
Table 5. Media Validation Results by Linguist Experts 
Aspects assessed Language Validator Average 

1 2 

Conformity with Indonesian 
language rules 

80% 90% 85% 

Sentence appropriateness 75% 100% 88% 
Suitability to the level of 
development of students 

75% 80% 78% 

Average 77% 90% 83% 

 
Based on the evaluation carried out by 2 language 

experts on the crossword puzzle learning media, the 
validity level reached 83%. It can be concluded that the 
suitability level of the media is considered very valid 
and suitable for use, however there are still several 
revisions to improve the quality of the media. 

 
Practicality of Crossword Puzzle Learning Media in Science 
Subjects for Class VII in Junior High Schools 

After learning in class, students and teachers are 
asked to do a practicality test. The results of the 
practicality evaluation by teachers and students are 
shown in table 6. 

 
Table 6. Recapitulation of Practicality Test Results 
Respondent Percentage Category 

Teachers 92% Very practical 
Students 91% Very practical 

 
From the evaluation carried out by the teacher, data 

was obtained regarding the practicality of the crossword 
puzzle learning media in science subjects for class VII in 
junior high schools regarding material on the 
classification of living things, the result was 92% in the 
very practical category. Likewise, the practicality 
evaluation by students showed an average score of 91%, 
also meeting the very practical criteria. 

From the practicality evaluation by teachers and 
students, it can be concluded that the crossword puzzle 
learning media in science subjects for class VII in junior 
high schools on the classification of living things is very 
practical. 
 

Conclusion  

 
The development of crossword puzzle learning 

media in science subjects for class VII in junior high 
schools has been successfully carried out. The validity 
test results show that the learning media has a 
percentage value between 83% and 98%. This shows that 
the device is categorized as very valid for use in science 
subjects for class VII in junior high schools. Apart from 
that, the results of the teacher and student practicality 
tests show that the learning media has a percentage of 
92% and 91% in the very practical category. 
 
Acknowledgments 

Thank you to all parties who have helped in this research so 
that this article can be published 
 
Author Contributions 

All authors contributed to writing this article. 
 
Funding 

No external funding. 
 
Conflicts of Interest 

No conflict interest. 
 

References  

 
Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., 

Surajudeen-Bakinde, N. T., Olawoyin, L. A., 
Mejabi, O. V., Imam-Fulani, Y. O., Fahm, A. O., & 
Azeez, A. L. (2020). Multimedia tools in the 
teaching and learning processes: A systematic 
review. Heliyon, 6(11), e05312. 
https://doi.org/10.1016/j.heliyon.2020.e05312 

Bawazeer, G., Sales, I., Albogami, H., Aldemerdash, A., 
Mahmoud, M., Aljohani, M. A., & Alhammad, A. 
(2022). Crossword puzzle as a learning tool to 
enhance learning about anticoagulant 
therapeutics. BMC Medical Education, 22(1), 267. 
https://doi.org/10.1186/s12909-022-03348-0 

Branch, R. M. R., & Clark-Stallkamp, R. (2023). The 
Evolution of Instructional Design Models. In AECT 
at 100 (pp. 482–498). Brill. 

Burbules, N. C., Fan, G., & Repp, P. (2020). Five trends 
of education and technology in a sustainable 
future. Geography and Sustainability, 1(2), 93–97. 
https://doi.org/10.1016/j.geosus.2020.05.001 

Chen, L., Liu, J., Jiang, S., Wang, C., Liang, J., Xiao, Y., 
Zhang, S., & Song, R. (2022). Crossword Puzzle 
Resolution via Monte Carlo Tree Search. 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2024, Volume 10, Issue 6, 2891-2897  
 

2896 

Proceedings of the International Conference on 
Automated Planning and Scheduling, 32, 35–43. 
https://doi.org/10.1609/icaps.v32i1.19783 

Constantinou, C. P., Tsivitanidou, O. E., & Rybska, E. 
(2018). What is inquiry-based science teaching and 
learning? Springer International Publishing. 

De la Hoz, A., Cubero, J., Melo, L., Durán-Vinagre, M. 
A., & Sánchez, S. (2021). Analysis of Digital 
Literacy in Health through Active University 
Teaching. International Journal of Environmental 
Research and Public Health, 18(12), 6674. 
https://doi.org/10.3390/ijerph18126674 

Doyan, A., Susilawati, S., Hadisaputra, S., & Muliyadi, 
L. (2022). Analysis Validation of Quantum Physics 
Learning Devices using Blended Learning Models 
to Improve Critical Thinking and Generic Science 
Skills of Students. Jurnal Penelitian Pendidikan IPA, 
8(3), 1581–1585. 
https://doi.org/10.29303/jppipa.v8i3.1920 

Efendi, D. (2023). Types of Learning Media in Primary 
School during Covid-19. Southeast Asian Journal of 
Islamic Education, 5(1), 111–128. 
https://doi.org/10.21093/sajie.v5i1.4855 

Faishol, R., & Mashuri, I. (2022). The concept of learning 
media in the perspective of the qur’an and al-
hadith. Journal of Islamic Education Research, 3(2), 
129–148. https://doi.org/10.35719/jier.v3i2.244 

Gómez-García, G., Hinojo-Lucena, F.-J., Cáceres-Reche, 
M.-P., & Ramos Navas-Parejo, M. (2020). The 
Contribution of the Flipped Classroom Method to 
the Development of Information Literacy: A 
Systematic Review. Sustainability, 12(18), 7273. 
https://doi.org/10.3390/su12187273 

Gresinta, E., Rahmawati, R., & Suharyati, H. (2023). 
Implementasi Nilai-Nilai Etika dalam 
Pembelajaran Sains Untuk Membangun 
Kemampuan Berpikir Kritis Peserta Didik. Journal 
of Industrial Engineering & Management Research, 
4(6), 12–19. 
https://doi.org/10.7777/jiemar.v4i6.500 

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). 
Understanding the role of digital technologies in 
education: A review. Sustainable Operations and 
Computers, 3, 275–285. 
https://doi.org/10.1016/j.susoc.2022.05.004 

Hapsari, S. T., & Putri, E. (2023). Pengaruh Media 
Pembelajaran Crossword Puzzle (TTS) Terhadap 
Motivasi Belajar Siswa Kelas VII SMP Negeri 35 
Bekasi. Research and Development Journal of 
Education, 9(2), 587. 
https://doi.org/10.30998/rdje.v9i2.14932 

Hsu, M.-H., Chan, T.-M., & Yu, C.-S. (2023). Termbot: A 
Chatbot-Based Crossword Game for Gamified 
Medical Terminology Learning. International 
Journal of Environmental Research and Public Health, 

20(5), 4185. 
https://doi.org/10.3390/ijerph20054185 

Huang, S.-Y., Kuo, Y.-H., & Chen, H.-C. (2020). 
Applying digital escape rooms infused with 
science teaching in elementary school: Learning 
performance, learning motivation, and problem-
solving ability. Thinking Skills and Creativity, 37, 
100681. https://doi.org/10.1016/j.tsc.2020.100681 

Jannah, F., Fadly, W., & Aristiawan, A. (2021). Analisis 
Karakter Rasa Ingin Tahu Siswa Pada Tema 
Struktur dan Fungsi Tumbuhan. Jurnal Tadris IPA 
Indonesia, 1(1), 1–16. 
https://doi.org/10.21154/jtii.v1i1.63 

Kalkan, N., Güler, S., Bulut, H., & Ay, A. (2022). Views 
of students on the use of crossword and word 
search puzzle as a teaching technique in nursing 
education: A mixed-method study. Nurse Education 
Today, 119, 105542. 
https://doi.org/10.1016/j.nedt.2022.105542 

Kaynak, S., Ergün, S., & Karadaş, A. (2023). The effect of 
crossword puzzle activity used in distance 
education on nursing students’ problem-solving 
and clinical decision-making skills: A comparative 
study. Nurse Education in Practice, 69, 103618. 
https://doi.org/10.1016/j.nepr.2023.103618 

Lawrence, J. E., & Tar, U. A. (2018). Factors that influence 
teachers’ adoption and integration of ICT in 
teaching/learning process. Educational Media 
International, 55(1), 79–105. 
https://doi.org/10.1080/09523987.2018.1439712 

Lin, G. S. S., Tan, W.-W., Tan, H.-J., Khoo, C.-W., & 
Afrashtehfar, K. I. (2023). Innovative Pedagogical 
Strategies in Health Professions Education: Active 
Learning in Dental Materials Science. International 
Journal of Environmental Research and Public Health, 
20(3), 2041. 
https://doi.org/10.3390/ijerph20032041 

Lin, M.-H., Chen, H.-C., & Liu, K.-S. (2017). A Study of 
the Effects of Digital Learning on Learning 
Motivation and Learning Outcome. Eurasia Journal 
of Mathematics, Science and Technology Education, 
13(7), 3553–3564. 
https://doi.org/10.12973/eurasia.2017.00744a 

Liu, M., Zhou, R., Dai, J., & Feng, X. (2022). Analysis and 
Practice of Using Modern Information Technology 
for Classroom Teaching Mode Reform. Mobile 
Information Systems, 2022, 1–8. 
https://doi.org/10.1155/2022/2565735 

Luckin, R., & Cukurova, M. (2019). Designing 
educational technologies in the age of AI: A 
learning sciences‐driven approach. British Journal 
of Educational Technology, 50(6), 2824–2838. 
https://doi.org/10.1111/bjet.12861 

Muijs, D., & Reynolds, D. (2017). Effective teaching: 
Evidence and practice. Sage. 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2024, Volume 10, Issue 6, 2891-2897  
 

2897 

Niculescu, V., & Ştefănică, R. M. (2022). Tries-Based 
Parallel Solutions for Generating Perfect 
Crosswords Grids. Algorithms, 15(1), 22. 
https://doi.org/10.3390/a15010022 

Qutieshat, A., Al-Harthy, N., Singh, G., Chopra, V., 
Aouididi, R., Arfaoui, R., Dileesh, S., Alsadoon, A., 
Al-Nadhiri, O., Al-Busaidi, S., Al-Rashdi, S., & 
Alrashdan, M. S. (2022). Interactive Crossword 
Puzzles as an Adjunct Tool in Teaching 
Undergraduate Dental Students. International 
Journal of Dentistry, 2022, 1–10. 
https://doi.org/10.1155/2022/8385608 

Raja, R., & Nagasubramani, P. C. (2018). Impact of 
modern technology in education. Journal of Applied 
and Advanced Research, 3(1), 33–35. 
https://doi.org/10.21839/jaar.2018.v3S1.165 

Ramdani, A., Jufri, A. W., Gunawan, G., Fahrurrozi, M., 
& Yustiqvar, M. (2021). Analysis of Students’ 
Critical Thinking Skills in terms of Gender Using 
Science Teaching Materials Based on The 5E 
Learning Cycle Integrated with Local Wisdom. 
Jurnal Pendidikan IPA Indonesia, 10(2), 187–199. 
https://doi.org/10.15294/jpii.v10i2.29956 

Riduwan. (2013). Pengantar Statiska Sosial. Bandung: 
Alfabeta. 

Sari, D. F., Yusuf, Y. Q., Wahyuni, S., & Kangkha, P. 
(2023). Improving EFL Students’ Vocabulary in a 
Rural Area through Scrabble with Crossword 
Picture Puzzle. Journal of English Education and 
Teaching (JEET), 7(2), 429–439. 
https://doi.org/10.33369/jeet.7.2.429-439 

Shawahna, R., & Jaber, M. (2020). Crossword puzzles 
improve learning of Palestinian nursing students 
about pharmacology of epilepsy: Results of a 
randomized controlled study. Epilepsy & Behavior, 
106, 107024. 
https://doi.org/10.1016/j.yebeh.2020.107024 

Suryawati, E., & Osman, K. (2017). Contextual Learning: 
Innovative Approach towards the Development of 
Students’ Scientific Attitude and Natural Science 
Performance. EURASIA Journal of Mathematics, 
Science and Technology Education, 14(1), 61–76. 
https://doi.org/10.12973/ejmste/79329 

Thomas, A., & S., S. (2020). Towards a Semantic 
Approach for Candidate Answer Generation in 
Solving Crossword Puzzles. Procedia Computer 
Science, 171, 2310–2315. 
https://doi.org/10.1016/j.procs.2020.04.250 

Thurzo, A., Strunga, M., Urban, R., Surovková, J., & 
Afrashtehfar, K. I. (2023). Impact of Artificial 
Intelligence on Dental Education: A Review and 
Guide for Curriculum Update. Education Sciences, 
13(2), 150. 
https://doi.org/10.3390/educsci13020150 

Tosunöz, İ. K., & Doğan, S. D. (2023). The effect of 

crossword puzzles on nursing students’ learning of 
concepts related to pain management course: A 
randomized controlled trial. Nurse Education in 
Practice, 71, 103740. 
https://doi.org/10.1016/j.nepr.2023.103740 

Tsankov, N., & Damyanov, I. (2019). The Digital 
Competence of Future Teachers: Self-Assessment 
in the Context of Their Development. International 
Journal of Interactive Mobile Technologies (iJIM), 
13(12), 4. 
https://doi.org/10.3991/ijim.v13i12.11068 

Wahyuningsih, Y., Rachmawati, I., Setiawan, A., & 
Ngazizah, N. (2019). HOTS (High Order Thinking 
Skills) dan Kaitannya dengan Keterampilan 
Generik Sains dalam Pembelajaran IPA SD. 
Prosiding Seminar Nasional Pendidikan Dan Call for 
Papers (SNDIK), 227–234. Retrieved from 
https://publikasiilmiah.ums.ac.id/xmlui/handle
/11617/11203 

Wulandari, A., Gailea, N., & Hellistya, D. (2018). 
Improving Student Writing Skill Through 
Crossword Puzzles Application at Seventh Grade 
Students of MTs Negeri 1 Kota Serang. Proceeding 
Aiselt, 2(2). 
https://doi.org/10.30870/aiselt.v2i2.10931 

Yousof, S. M. (2023). Crossword Puzzle Games, Short 
Stories, and Mind Maps Assignments as 
Innovative Online Teaching Methods: Three 
Promising Applied Experiences During the 
COVID-19 Pandemic. In Higher Education in 
Emergencies: International Case Studies (Vol. 52, pp. 
65–80). Emerald Publishing Limited. 
https://doi.org/10.1108/S2055-
364120230000052005 

Yousof, S. M., Kaddam, L. A., & Zayed, M. A. (2023). 
Students’ Satisfaction Regarding the Application 
of Crossword Puzzles During the Online Teaching 
Practice of Medical Physiology: A Promising 
Experience During the COVID-19 Pandemic. 
Medical Science Educator, 34(1), 125–131. 
https://doi.org/10.1007/s40670-023-01933-6 

 


