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 Abstract. The implementation of formative assessment in 
chemistry learning remains suboptimal, as many teachers 
still rely on conventional methods and rarely utilize 
innovative digital media such as educational games. This 
study aims to determine the level of validity and response 
from chemistry teachers and students to formative 
assessment media based on wordwall games on the material 
of the development of atomic theory. The research method 
used is research and development with the ADDIE model 
which consists of analysis, design, development, 
implementation and evaluation stages but this research only 
reaches the development stage. The data collection 
techniques used are direct communication techniques with 
interviews and indirect communication by providing media 
validation sheets and questions and response questionnaires 
for chemistry teachers and students. The results of validation 
by experts on the question aspect obtained a percentage of 
91.67% and on the media aspect of 95%, both of these 
aspects fall into the category of very feasible. The average 
percentage of chemistry teachers' response to formative 
assessment media based on wordwall games on the material 
of the development of atomic theory is 88.3%. While the 
average response of students to the product obtained a 
percentage of 82.67% with a very attractive category. Based 
on the results of validation and response tests, it can be 
concluded that the wordwall games-based formative 
assessment product on the material of the development of 
atomic theory is feasible to use in supporting the 
implementation of formative assessments in learning.  
Keywords: Development, formative assessment, wordwall, 
atomic theory 
 

 
 

Introduction  

The Merdeka Curriculum emphasizes the importance of assessment as an integral 

part of a systematic and continuous learning process to monitor students’ progress and 

learning needs (Efendi et al., 2024) especially in formative assessments which is the 

most important factor in evaluating student learning performance in the classroom 

(Hooda et al., 2022). Through formative assessment, teachers are given the opportunity 

to find out the level of students' understanding of learning and use this information to 

plan appropriate teaching methods. In contrast to summative assessment, which is final, 

formative assessment focuses more on the learning process through practice and daily 

feedback to improve learning outcomes (Dewi et al., 2019). A variety of formative 
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assessment methods can be applied, as long as they are adapted to the instructional 

model and learning context (Sortwell et al., 2024) 

Creativity in the use of technology allows teachers to design innovative and 

efficient strategies to improve the effectiveness of learning in the digital era (Sugihartini 

et al., 2025), especially in learning evaluation. However, the implementation is still not 

optimal because many teachers still rely on traditional assessment methods and rarely 

design appropriate innovative media and assessments (Hairida et al., 2023). Other 

research shows that teachers in high school have a low level of understanding and 

application of formative assessments, so they have not fully utilized these assessments 

effectively in learning (Demekash et al., 2024) because many teachers are not aware 

of the importance of formative assessments, so far they only conduct assessments at 

the end of learning (Fatmawati et al., 2023). 

Teachers need to emphasize formative assessment more than summative 

assessment and utilize the results to continuously improve the learning process in 

accordance with the expected goals (Munawar et al., 2024). The lack of information and 

insight about assessment causes teachers to not optimally apply it in learning. Not all 

teachers apply formative assessments in learning. Some teachers do it only in the form 

of oral questions to find out the extent of students' understanding of the material to be 

taught (Serani & Hairida, 2024). In addition, in carrying out assessments, only a few 

teachers use digital media as an innovation in conducting assessments in the classroom, 

especially game-based ones.  

Most teachers still use conventional paper-based methods (Rahmawati et al., 

2024). Where there are often several problems such as the cost required is quite 

expensive for logistics, then the quality of questions duplicated with a photocopier is 

often unclear or opaque so that the readings and images cannot be read properly 

(Suprihanto, 2016). Conventional assessments require extra time and effort for 

teachers to check answers (Fatmawati et al., 2023). In addition, at the end of the 

assessment, a considerable amount of students' question and answer sheets remained 

unused, resulting in significant paper waste. (Wilyanti & Shidqha, 2023). The 

implementation of conventional assessments by teachers has so far seemed 

monotonous and not varied so that students lacked enthusiasm in carrying out 

assessments (Permatasari et al., 2023). According to Kristanti et al. (2021) the 

implementation of conventional learning evaluation carried out by providing practice 

questions or exams in the form of sheets makes the classroom atmosphere tense, 

students cheat each other and require teachers to continue to supervise.  

The use of games-based formative assessment media can actually increase 

students' motivation and enthusiasm in working on assessment questions, because 

students will feel challenged to get the highest score among their peers (Agustina et al., 

2024). In addition, students can receive the results of the assessment authentically and 

objectively. The use of this media allows teachers to analyze the results of the 

assessment in more depth, because the results of students' work can be seen as a whole 

(Ashari et al., 2023). Formative assessment that utilizes technology, particularly game-

based approaches, can help reduce teachers' workload and enhance the overall validity 

of the evaluation process (Bez et al., 2025). Students can also do this assignment or 

assessment anywhere and anytime in accordance with the collection limit that has been 

set as long as they have an electronic device connected to the internet network (Ashari 

et al., 2023).  

One of the materials, especially chemistry, that is widely found still using 

conventional methods in carrying out formative assessments is the development of 

atomic theory. The development of atomic theory is a sub-material in the odd semester 

of class X of high school which studies about the smallest particles of an object that 

cannot be seen with the naked eye. Atomic theory development material requires 

students to memorize and use their imagination (Rorita et al., 2018). The breadth of 

material often makes students feel bored and when students are bored with learning, 
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the impact is that they also feel lazy to do the learning outcome evaluation test 

(Rahmawati et al., 2024). In the evaluation of learning material on the development of 

atomic theory, it contains quite a lot of questions and is also abstract so that it will be 

easier to make questions and check answers with the help of technology-based 

applications. This makes students lazy and avoid chemistry. Therefore, a games-based 

assessment media is needed as an alternative solution to the problems faced by 

teachers. One of them is to use assessment media in the form of a wordwall application.  

Wordwall is one of the media that can be utilized to carry out assessment or 

assessment in an interesting way. Wordwall is a website-based application that can 

make it easier for teachers to create learning evaluations or quizzes that are not boring 

(Pastilah & Putra, 2024). This application provides a variety of fun templates. Based on 

the results of interviews with chemistry teachers at senior high school number 6 

Pontianak, the implementation of learning evaluations in the classroom is generally 

carried out in an interesting manner. 

Although supporting infrastructure such as internet access and technological 

devices are available, they have not been optimally utilized for learning. As a result, 

students' motivation to participate in learning evaluation is low. As expressed by several 

students at senior high school number 6 Pontianak who felt bored and less enthusiastic 

when participating in the implementation of conventional learning evaluations. In line 

with research conducted by Duda et al. (2023) which shows that the implementation of 

assessment in learning at Senior High School Nusantara Indah Sintang is also less than 

optimal or can be said to be rarely done. Teachers often use test questions, both in the 

form of essay questions and multiple choice questions that are carried out 

conventionally (written tests). Innovation is needed in carrying out assessments, 

especially formative assessments, namely by utilizing technology in the form of games. 

Based on the problems and supporting theories, it is realized that there are not 

many studies that specifically design games-based formative assessments using 

wordwall on atomic theory material, even though this platform has great potential to 

support interactive learning evaluation. Therefore, the implementation of wordwall-

based formative assessment is important to overcome the limitations of conventional 

methods and to encourage the creation of more effective and engaging learning 

evaluations. Based on this, the researcher intends to carry out a study aimed at 

producing a feasible formative assessment product utilizing wordwall media on the 

concept of atomic theory to be used in chemistry learning. 

 

Methods  

The research method used is research and development (R&D) with the ADDIE 

model. This model consists of five stages: analysis, design, development, implementation, 

and evaluation. But, this study was limited to the development phase, as the focus was to 

determine the validity of the product and gather responses from both teachers and 

students. 

The subject of this study is a formative assessment medium utilizing wordwall games, 

specifically designed for the topic of atomic theory development. Data collection was 

conducted through direct communication (interviews) and indirect methods, including 

validation and response questionnaires for students and chemistry teachers. Prior to its 

use, the research instrument underwent content validation to ensure its appropriateness. 

The validation results were analyzed using the Gregory index and presented in a cross-

tabulation format, as shown in Table 1.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
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Table 1. Gregory's cross tabulation 

 Expert 1 

Not relevant 

(1-2) 

Relevant 

(3-4) Expert 2 Not relevant 

(1-2) 

A B 

Relevant 

(3-4) 

C D 

 

The results of the instrument content validation obtained from the Gregory cross tabulation 

table are then calculated using Equation 1, namely the following Gregory equation. 

Content validity coefficient =  
D

A+B+C+D
       (1) 

Description: 

A : Both experts disagree, scoring in the range of (1-2) 

B : Expert 1 agrees (3-4), while expert 2 diasgrees (1-2) 

C : expert 1 disagrees (1-2), while expert (3-4) 

D : Both experts agree, scoring in the range (3-4) 

The calculation obtained from equation 1 is matched with the content validity coefficient 

category found in Table 2. 

Table 2. Content validity categories 

Coeficient Category  

0.80-1.00 Very high validity 

0.60-0.79 High validity 

0.40-0.59 Medium validity 

0.20-0.39 Low validity 

0.00-0.19 Very low validity 

 

After the instrument was declared feasible, the product was tested for validity by experts 

from the media and question aspects, namely two media experts and two question experts. 

The validity test in this study used a Likert scale with four rating scales, namely score 1 

(strongly agree), score 2 (agree), score 3 (disagree) and score 4 (strongly disagree). The 

Likert scale criteria used are in Table 3. 

Table 3. Likert scale criteria 

Criteria  Score  

Strongly agree 4 

Agree 3 

Disagree 2 

Strongly disagree 1 

 

The data from the validation test were then analyzed both qualitatively and 

quantitatively. The qualitative analysis included criticisms and suggestions from experts or 
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experts, while the quantitative analysis was based on the scores provided in the 

assessment questionnaires. Additional numerical data were also gathered from the 

response sheets completed by chemistry teachers and students. These scores were then 

converted into percentages to determine the feasibility of the developed product. The 

results for each statement are summarized in Table 4. 

Table 4. Criterion index of validation results 

Index (%) Criteria  

80<x≤100 Very valid 

60<x≤80 Valid 

40<x≤60 Valid enough 

20<x≤40 Invalid 

0<x≤20 Very invalid  

 

After being declared valid by experts, the next stage is the response test to 

chemistry teachers and students. The samples used for the response test were three 

chemistry teachers and grade 10 students of Senior High School Number 6 Pontianak. The 

sampling technique for students used one to one evaluation, small group evaluation and 

field test with a total of 44 students. In taking response data, a Likert scale response 

questionnaire with four scales was used, namely score 1 (strongly agree), score 2 (agree), 

score 3 (disagree) and score 4 (strongly disagree). Likert scale and criteria on the response 

questionnaire of teachers and students can be seen in Table 5. 

Table 5. Likert scale and criteria on the response questionnaire 

Criteria  Score  

Strongly agree 4 

Agree 3 

Disagree 2 

Strongly disagree 1 

 

The score for each statement was converted into a percentage to determine the 

level of product feasibility. Based on the results of the data analysis, conclusions were 

drawn regarding the responses of teachers and students to the formative assessment 

product, as presented in Table 6. 

Table 6. Criteria for the results of teacher and participant responses 

Index (%) Criteria  

80<x≤100 Very interesting 

60<x≤80 Interesting  

40<x≤60 Interesting enough 

20<x≤40 Not interesting 

0<x≤20 Very uninteresting 
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Results and Discussion  

 

This study developed a formative assessment based on wordwall games on the 

material of atomic theory with the ADDIE model. The results obtained in this study are the 

validity of formative assessments and the responses of students and chemistry teachers. 

The results of the research and its discussion are explained based on the stages that have 

been carried out which consist of the stages of analysis, design and development. The 

research was only carried out up to the third stage, namely the development stage. 

 

Analysis stage 

At the analysis stage, the researcher conducted needs and material analysis. The 

needs analysis was carried out to capture the respondents' wishes. The needs analysis 

stage was carried out by conducting interviews with chemistry teachers at senior high 

school number 6 Pontianak. Based on the results of the interview, it was concluded that 

chemistry teachers at senior high school number 6 Pontianak often carry out formative 

assessment/evaluation of learning in class but the implementation is generally carried out 

conventionally. The implementation of assessment in learning is still less than optimal, 

teachers generally use evaluation tests, both in the form of essays and multiple choices, 

which are still carried out conventionally through written tests (Duda et al., 2023). 

Supporting infrastructure such as internet access and technological devices are actually 

available, but have not been optimally utilized for evaluation because teachers are 

accustomed to conventional learning evaluation methods, which with this method the 

motivation of students to take part in learning evaluations is low. In line with research that 

mentions if many teachers are still stuck in the assessment patterns used in the previous 

curriculum and are reluctant to improve skills because they face difficulties in using 

technology, and feel that online training requires too much time (Serani & Hairida, 2024). 

The use of assessment media is expected to increase students` enthusiasm, make the 

assessment process more efficient, and help them understand the material more deeply 

(Nuraeni et al., 2022) 

The next step is for researchers to analyze the material. One of the materials, 

especially chemistry, which is often found still using conventional methods in carrying out 

formative assessments is the development of atomic theory. At the material analysis stage, 

researchers analyzed the learning outcomes and objectives prepared by chemistry 

teachers in class 10 Senior High School Number 6 Pontianak. At the material analysis stage, 

an evaluation of the learning objectives expected to be achieved by students and an 

analysis of the indicators used to achieve learning objectives were carried out. In addition, 

the material is also analyzed to match the demands of the indicators and learning 

objectives (Muna & Whardana, 2022) . It is from these learning objectives that researchers 

formulate the lattice of formative assessment questions to be developed.  

1. Able to compare the development of atomic theory from Dalton's atom to quantum 

mechanical atomic theory 

2. Critique the development of atomic theory to understand the development of 

natural science 

 

Design stage 

The design stage aims to design the concept of the product to be developed. At the 

design stage, the selection and preparation of the evaluation tool product design is carried 

out (Muna & Whardana, 2022). This stage is carried out to make it easier for researchers 

to carry out development. The design stages are determining the question grids formulated 

from learning objectives and learning outcomes, determining the template games used, 

namely using the quiz game show template. The draft model that has been prepared will 

later enter the development stage (Saputro, 2016). In addition to the assessment 

instrument, the researcher also compiled an expert validation instrument to obtain product 
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validity. This instrument is in the form of an expert assessment questionnaire from 

instrument validation experts, question experts and media experts. The question validation 

questionnaire grid includes 3 aspects shown in Table 7. 

 

Table 7. Material validation questionnaire grid 

Aspects Indicators Item 

Number  

Number of 

Grains Material suitability Compatibility of questions 

with indicators 

1 5 

Suitability of questions with 

the material 

2 

Suitability of questions to 

learning objectives 

3, 4 & 5 

Accuracy and 

difficulty 

Difficulty level of the question 6 2 

Alignment of questions and 

answers 

7 

Clarity and language 

eligibility 

Language clarity 8 3 

Avoidance of ambiguous and 

biased terms 

9 & 10 

 

The media validation questionnaire grid is shown to include three aspects, namely the 

physical appearance of the games, ease of access and use, technology shown in Table 8.

  

Table 8. Media validation questionnaire grid 

Aspects Indicators Item Number Number of 

Grains Physical Display 

Games  

Game Display Design  1 5 

Text and Visual Elements 2 & 3 

Interactive Features and 

feedback 

4 & 5 

Ease of Access & Use Ease of Access 6 3 

Clarity of Instructions 7 

Game Session Duration  8 

Technology Stability 9 1 

 

Then, the researchers developed two types of instruments: an teacher response 

questionnaire and a student version. The structure of the student questionnaire is 

presented in Table 9.  

 

Table 9. Chemistry teacher response questionnaire grid 

Aspects Aspects Item 

Number 

Number of 

Grains Display  Text readability 1 2 

Attractiveness of the display 2 

Language  Communicative 3 1 

Use  Ease of use 5 8 

Student engagement 4, 7, 8, 9 

Appeal of the app 6, 10. 11 

 

While the response test to teachers involved 3 chemistry teachers of Senior high school 

number 6 Pontianak. The questionnaire grids of teachers' responses are shown in Table 

10. 
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Table 10. Teacher response questionnaire grid 

Aspects Indicator Item 

Number 

Number of 

Grains Language Conformity with the level of 

understanding 

1 3 

Communicative 2, 3 

Display  Text readability 4, 5 3 

Image media functions 6,  

Use  Ease of use 8 6 

Effectiveness and innovation 7, 9, 11 

Student engagement 10 

Highlights  12 

 

Development stage 

The development stage involves the realization of the planned product design. This 

phase is carried out based on the design formulated in the previous step. The outcomes 

include the creation of the product, content validation of instruments, assessment of 

question quality, media validation, as well as response tests from teachers and students. 

The following section presents a detailed explanation of each procedure within this phase.  

At the product design realization stage, researchers began designing the 

appearance of wordwall games and adjusting them to the questions that had been 

compiled. At this stage, the development of the product design using wordwall is carried 

out. After the media is made, validation is then carried out. After the design and 

development process is complete, the next step is the expert testing stage. At this stage, 

validation is carried out by experts, including content, question, and media. This expert 

validation is very important to ensure that the products produced meet the standards and 

are in accordance with the needs (Rayanto & Sugianti, 2020). The first validation is 

instrument validation. Content validation of question instruments is carried out to ensure 

that each item developed has high relevance and is in accordance with the learning 

objectives that have been set. Instrument grids and question items are submitted to 

experts to be assessed for validity. The results of the assessment will later be used as a 

basis for improving the instrument (Jusuf & Istiyowati, 2023). The results of the instrument 

validation are explained in Table 11. 

 

Table 11. Cross tabulation of instrument content validation results 

 Expert 1 

Not relevant 

(1-2) 

Relevant 

(3-4) Expert 2 Not relevant 

(1-2) 

0 1 

Relevant 

 (3-4) 

0 8 

 

Based on the results of the cross tabulation analysis, most of the items are 

considered to have a high level of relevance, with a content validity score of 0.89 which is 

in the very high category. The instrument is declared valid if the price is above 0.50 

(Susetyo, 2015). The validation results show that the questions developed have met the 

quality standards in terms of material suitability, structure, and language clarity. The 

question instrument demonstrates a very high level of validity, indicating its 

appropriateness for use in formative assessment.  

After the instrument is declared valid, then the question validation is carried out. 

The question validation was carried out by 2 experts, namely a chemistry education 

lecturer at Tanjungpura University and a chemistry education lecturer at Muhammadiyah 

Pontianak University offline. This validation aims to determine the level of validity of the 

questions on the development product. The results of question validation can be seen in 

Figure 1. 
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Figure 1. Question validation results 

 

Based on Figure 1, there are ten statements that are tested to assess the quality of 

the questions. The first statement shows that the questions are in accordance with the 

indicators of competency achievement on the development of atomic theory, with 100% 

perfect validation. The second statement also received full validation, indicating that the 

questions had covered the complete history of atomic theory, from Dalton's model to 

quantum mechanics. In the third statement, which assesses whether the questions help 

students understand the core concepts of each atomic model, there is a difference of 

opinion between expert 1 who gave 100% validation and expert 2 who only 75%, so 

revisions need to be made to be more effective in exploring core concepts. The same thing 

happened in the fourth statement, which tested the extent to which the questions 

encouraged students to think critically about the concept of atomic theory. Expert 1 gave 

100% validation, while expert 2 only 75%, indicating that there is still room for 

improvement to make the questions more challenging in developing students' analytical 

skills. 

Furthermore, in the fifth statement, the question was considered very valid with 

100% validation in helping students understand the advantages and disadvantages of each 

atomic model. Similarly, the sixth statement, which assessed the variation in the level of 

difficulty of the questions, also obtained perfect validation. However, in the seventh 

statement, related to the alignment between the question material and answer options, 

there was a difference of opinion between expert 1 who gave 75% validation and expert 2 

who gave 100%, indicating that some questions still needed to be improved. The eighth 

statement regarding the clarity of the question language also showed differences in views, 

where expert 1 gave 75% and expert 2 gave 100%, so some parts still need to be simplified 

to make it easier for students to understand. Meanwhile, the ninth and tenth statements, 

which assessed the use of terms and the absence of bias or multiple interpretations in the 

questions, received 100% full validation, indicating that the questions had been clearly 

structured and did not cause ambiguity. 

Overall, the validation shows that the questions have very good quality. This is 

reflected in the validation results which obtained an average validation score of 95% with 

a very feasible category, although there are several aspects that can be improved to be 

more optimal in measuring student understanding. These validation results evaluate the 

representativeness of the material in achieving learning objectives (Leite et al., 2018). The 

suggestions given by experts on several questions are shown in Table 12. 
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Table 12. Revisions based on question validation feedback 

Expert advice Revision 

Question number 5 regarding the 

phenomenon that occurs on the mill is 

changed to focus on the nature of cathode 

rays 

Question number 5 is changed to a 

conclusion about the properties of cathode 

rays 

Question number 9 regarding solar power 

technology was omitted because the 

scope was too deep 

Question number 9 is not used in 

formative assessment questions  

Question number 10 regarding the use of 

MRI was omitted because the scope was 

too deep 

Question number 10 is not used in 

formative assessment questions 

 

In addition to question validation, media aspects were also validated. Validation of 

media aspects was carried out by 2 experts. This validation aims to determine the validity 

level of the development product from the media aspect. The results of media validation 

can be seen in Figure 2. 

 
Figure 2. Media validation results 

 

Based on the results of media validation shown in Figure 2, there are nine 

statements assessed in the wordwall game on the material of the development of atomic 

theory. In the first statement regarding the design of the game display, both experts gave 

75% validation, which shows that the display is quite attractive and in accordance with the 

material, but still needs improvement. One suggestion for improvement is to change the 

theme to make it more relevant to the atomic concept. Meanwhile, in the second 

statement, which assessed the clarity of text and visual elements in supporting student 

understanding, the validation reached 100%, confirming that the elements in the game 

had been designed very well. The third statement regarding design elements (colors, fonts, 

images) received different validations from the two experts, where expert 1 gave 100%, 

while expert 2 only 75%, indicating the potential for improvement, especially in increasing 

the contrast of text colors to make it clearer. 

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8 9

E
x
p
e
rt

 v
a
li
d
a
ti
o
n
 s

c
o
re

 (
%

)

Item number of validation statements

Expert 1 Expert 2



 

  
 

710 | Jurnal Pendidikan Sains Indonesia (Indonesian Journal of Science Education), 13(3), pp.700-720, (2025)  

Furthermore, the fourth statement assessing the effectiveness of the in-game help 

features received a perfect validation of 100%, indicating that features such as x2 score, 

50:50, and extra time were able to increase students' active participation. The fifth 

statement regarding in-game feedback received a 75% validation, indicating that the game 

is good enough in providing feedback, but can still be improved by displaying the correct 

answer when students answer incorrectly. The sixth statement regarding the ease of access 

to the game received a full validation of 100%, indicating that the game can be accessed 

by the students easy through various devices. The seventh statement regarding the clarity 

of instructions in the game received 100% validation from expert 1 and 75% from expert 

2, which indicates that there still needs to be improvements in the presentation of 

instructions, for example by adding information at the beginning of the game. The eighth 

statement regarding the duration of the game that matches the learning time, as well as 

the ninth statement regarding the stability of the technology, both obtained a perfect 

validation of 100%. Overall, the validation from both experts shows that the game has 

very good quality with an average validation of 91.67%, indicating that this formative 

assessment media has very good quality. Nevertheless, there are some things that must 

be improved from the media that have been made. The suggestions from the experts to 

make improvements are shown in Table 13. 

 

Table 13. Media revision results 

Before revision After the revision  

Changed theme directly related to atoms 

 

 

 

Because there is no theme related to atoms in 

the quiz game show template, the researcher 

changed the theme to space which is more 

related to science 

 

The color of the writing is less 

contrasting so it looks blurry 

 

Text fonts are clearly visible when using a 

space theme  

 

Need appreciation for right and wrong The answer is displayed when the student 

answers the question incorrectly 
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Need instructions at the beginning 

regarding assistance 

 

Instructions regarding the power up feature 

added at the beginning of the game 

 

 

After the product is declared valid from the aspects of questions and media, the 

product is ready to be tested for response, namely to chemistry teachers and students. 

The test to teachers was carried out to find out the responses, reactions and comments of 

teachers on the assessment media developed. The results of the response test of chemistry 

teachers at senior high school number 6 Pontianak are shown in Figure 3. 

 
Figure 3. Teacher response test results 

 

Based on Figure 3, the responses of the three chemistry teachers in the first 

statement regarding the suitability of the language to the level of audience understanding 

show that teacher 1 gave 100% validation, while teachers 2 and 3 gave 75%. This indicates 

that the language used in the wordwall is quite suitable for the level of understanding of 

students. The second statement about the ease of understanding the language showed 

that teachers 1 and 3 gave 100%, while teacher 2 gave 75%. The majority of teachers 

rated the language in wordwall as easy to understand. The third statement related to 

language ambiguity showed that teacher 1 gave 100%, while teachers 2 and 3 gave 75%. 

This result shows that the language in the wordwall is generally clear, but there are still 
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some parts that can cause multiple interpretations according to teachers 2 and 3. The 

fourth statement regarding the clarity and readability of the text in the wordwall shows 

that teachers 1 and 2 gave 100%, while teacher 3 gave 75%. This shows that the majority 

of teachers rated the text in the wordwall as clear and easy to read. The fifth statement 

related to the attractiveness of the theme showed that teacher 1 gave 100%, while 

teachers 2 and 3 gave 75%. This indicates that the theme used in the wordwall is quite 

interesting. The sixth statement regarding the function of the picture media showed that 

teachers 1 and 2 gave 100%, while teacher 3 gave 75%. The majority of teachers agreed 

that the picture media functioned well and helped students' understanding. 

The seventh statement about the effectiveness of wordwall in assessing students' 

understanding of the material on the development of atomic theory showed that all 

teachers gave 75% validation. Although this game is quite effective as an evaluation tool, 

there are still some aspects that need to be improved in order to measure student 

understanding more comprehensively. The eighth statement regarding the ease of use of 

wordwall showed that teachers 1 and 2 gave 100%, while teacher 3 gave 75%. Overall, 

wordwall is considered easy to use, although there are still some aspects that can be 

improved to increase user comfort. The ninth statement about new experience in designing 

formative assessments showed that teacher 1 gave 100%, while teachers 2 and 3 gave 

75%. This result shows that wordwall provides a new experience in preparing assessments. 

The tenth statement regarding increasing students' enthusiasm towards the assessment 

shows that teachers 1 and 3 gave 100%, while teacher 2 gave 75%. This shows that 

Wordwall is effective in increasing students' motivation through interesting game elements. 

The eleventh statement about wordwall's efficiency in saving teachers' time and effort in 

correcting answers showed that all teachers gave 100%. This confirms that wordwall is 

very helpful in automatically correcting answers, reducing teachers' workload, and 

increasing efficiency in assessment. The twelfth statement regarding teachers' interest in 

using wordwall in assessing other materials showed that all teachers gave 100%. This 

reflects the high enthusiasm of teachers towards wordwall as an effective and interesting 

assessment tool to be applied in various learning topics. 

Overall, based on the analysis of all statements, the average percentage of 

teachers' responses was 88.8% with a very interesting category. These results indicate 

that wordwall-based formative assessment products are very well received by chemistry 

teachers and feasible to use in learning evaluation, especially on the material of atomic 

theory development. The positive response from chemistry teachers shows that this 

product is in accordance with modern learning needs. In the digital era, the utilization of 

technology such as wordwall in chemistry teaching can create a more interactive learning 

experience and in accordance with the preferences of digital era students. Overall, the high 

percentage of positive responses (88.8%) indicates that the wordwall game-based 

formative assessment on the development of atomic theory has great potential to be 

applied in chemistry learning. 

This product is not only considered valid, but also seen as an innovation that can 

improve the quality of learning and assessment in chemistry education. In line with the 

findings in the form of teachers giving positive responses to the use of wordwall, assessing 

it as an interesting assessment and learning media and effective in increasing student 

learning motivation (Maryanti et al., 2022). 

 

Student response test 

The student response test was conducted to evaluate their level of acceptance and 

interest in the assessment media that had been developed. This stage is a crucial part of 

the media development process, because it provides insight into its effectiveness and 

attractiveness from the perspective of the main users, namely students. This test was 

conducted in three stages, namely one to one, small group, and field tests with the number 

of respondents increasing at each stage. 
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At the one to one stage, the media was tested on 3 students. According to 

Suparman (2012), three students come from students who have high, low and medium 

abilities so that they can be seen as a representative sample. In the one-to-one stage, 

researchers tested the design that had been developed to students as testers. The results 

of this trial were used as a basis for revising the design that had been made (Amini & 

Ginting, 2024). The results of the response test from the three students can be seen at 

Figure 4. 

    
Figure 4. One-to-one evaluation response results 

 

Based on the results of the one to one evaluation response test on three students, 

the results obtained on several aspects that received high scores, namely in statement 2, 

the wordwall display is quite interesting, the average percentage obtained is 83%. 

Statement 4 on the aspect of new experiences in evaluation gets an average percentage 

of 92%. Statement 5 regarding ease of use obtained an average percentage of 92%. 

Statement 6 regarding the interest in continuing to use wordwall also received an average 

percentage of 92%. Statement 7 regarding students' preference for wordwall over the 

paper method obtained an average percentage of 67%. Statement 8 regarding the increase 

in motivation to learn chemistry obtained an average percentage of 83%. Statement 9 

regarding wordwall's ability to attract students' focus received an average percentage of 

92%. Statement 10 shows that wordwall succeeded in increasing students' enthusiasm in 

solving problems with an average percentage of 100%. In addition, statement 11 regarding 

the effectiveness of wordwall in maintaining students' interest in learning shows an average 

percentage of 92%. 

However, some aspects still need to be improved, such as the readability of the text 

in statement 1 which only obtained an average percentage of 58%, indicating that the font 

size, text color, or contrast with the background needs to be adjusted to be more optimal. 

The ease of understanding of the question language in statement 3 is also still low with an 

average percentage of 42%, indicating the need for language simplification to be more 

communicative and in accordance with the level of understanding of students. 

Overall, based on the analysis of each statement item from 3 students, an average 

percentage of 81% was obtained in the very interesting category, indicating that this game 

is quite effective in attracting students' interest and attention. Differences in scores 

between students may reflect variations in experience or individual preferences for the 

media being tested. In general, the results of this evaluation provide good feedback and 

can form the basis for further improvements. The suggestion given by 2 out of 3 students 

was to increase the size of the text, so revisions were made according to this input. The 

results of the improvements are shown in Table 15.  
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Table 15. Revision results from the one to one evaluation stage 

Student advice Revision 

The size of the writing on the question is 

too small 

 

The size of the text is enlarged by Bolding 

the font  

 

 
 

Small group 

Revisions based on expert input and obstacles that arose during the one-to-one 

trial became the basis for improvement, which was then tested in small groups for further 

revision and continued to the field test stage (Amini & Ginting, 2024). At the small group 

stage, the media was tested on 9 students who represented high, medium and low ability 

levels. The response test results of the nine students can be seen in Figure 5. 

 
Figure 5. Small group response test results (n=9) 

 

Based on the response test results of nine students at the small group stage, there 

was an increase in the average percentage compared to the one to one stage. This shows 

that after the improvements are made or with the involvement of more students, the 

understanding and experience in using wordwall is getting better. Some statement items 

showed a significant increase, such as in statement 1 regarding the readability of the text, 

which increased from 58% at the one to one stage to 75% at the small group stage, 

indicating an improvement in the readability aspect. Statement 3 regarding the ease of 

understanding the question language also increased from 42% at the one to one stage to 

72% at the small group stage. Although it is still one of the aspects with the lowest 

percentage, this increase shows an improvement in the preparation of question language, 

although it still needs to be further simplified to make it easier students to understand. In 

addition, statement 7 regarding preference in working on questions using wordwall 
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compared to the paper method increased from 67% at the one to one stage to 78% at the 

small group stage. This shows that after the improvement, more students feel comfortable 

with the use of wordwall as an assessment media. 

Overall, the response test results at the small group stage showed an increase and 

positive response, with an average total percentage reaching 81%, which was categorized 

as very interesting. This shows that the wordwall-based assessment media is very well 

received and has a high level of satisfaction among students. This is in line with the finding 

that the assessment media tested received very positive responses from students 

(Pebriyanti, 2024). Meanwhile, the differences in scores that arise reflect variations in 

individual students' perceptions and experiences of the tested media, as explained by 

Gencoglu et al. (2021) differences in student perceptions in a class can be influenced by 

individual factors. One of the suggestions given by students is the addition of time to work 

on the questions. Some students provided input to add processing time, so revisions were 

made as in Table 17.  

 

Table 17. Revised results of the small group stage 

Student advice Revision 

The time to complete the question is too 

short if it is only 2 minutes 30 seconds, it 
is better to increase the time 

 

The time to complete the questions is 

increased by 2 minutes 30 seconds to 3 

minutes 

 

 

Field test 

After the small group test is carried out and validity is obtained, the next stage is 

the field test which is carried out in a class with between 25 and 35 students (Rayanto & 

Sugianti, 2020). Field tests are conducted to assess the feasibility, effectiveness, and 

validity of products in actual situations. This test aims to collect qualitative and quantitative 

data to obtain a more thorough evaluation and ensure that the product meets the needs 

of users. Field tests involve more respondents than the previous evaluation stage, thus 

providing a broader and more comprehensive picture of product performance in conditions 

close to real use. In line with the statement from Tessmer (2013) if the field test identifies 

weaknesses that may not have been detected in previous evaluation stages, it helps ensure 

that the media is ready for widespread use and meets the needs of users in actual 

situations. Thus, this testing allows the identification of potential problems that may not 

have been detected in smaller scale trials, as well as being the basis for final improvements 

before the product is implemented more widely. At the field test stage, the trial was 

conducted on 32 students, the results were obtained as shown in Figure 6.  
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Figure 6. Student response scores for each item statement in the field test (n = 32). 

 

Based on the results of the field test response of 32 students, there was an increase 

in positive responses compared to the small group stage, indicating that the use of 

wordwall games is increasingly accepted on a larger scale. Of the 11 items tested, 10 of 

them experienced an increase in percentage, while one item, namely statement 10 

regarding students' enthusiasm in solving problems using wordwall, experienced a slight 

decrease. However, the decrease is still in the high category, indicating that students 

remain motivated in working on problems with wordwall. 

The results of the analysis of each statement item as a whole, the field trial results 

showed an average percentage of 86.3% with a very attractive category. This percentage 

reflects a positive response and a good level of acceptance of assessment media tested, 

and proves that wordwall can be an effective alternative in assessing learning outcomes. 

Although the results are very good, evaluation and improvement are still carried out to 

optimize the effectiveness of this media, both as an assessment tool and as a more 

attractive learning media. Some suggestions given by students in general are still the 

same, namely adding processing time, increasing the size of the text, and simplifying the 

language of questions that are too long. Therefore, revisions were made to the media by 

simplifying and shortening the question language so that the text size became larger and 

easier to read, as shown in Table 18. 

 

Table 18. Revised results of the field test stage 

Student advice Revision 

The writing of questions and answers is small and 

the language of the questions is too long 

 

Questions and answers use simpler and 

shorter  
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Based on the results of the three stages of the student response test to the assessment 

media developed, a recap of the response test results is shown in Figure 7.  

 
Figure 7. Recap of student response test results 

 

The diagram in Figure 7 shows that the acceptance rate and interest of students 

increased along with the increase in the number of respondents at each stage of the trial. 

At the one to one stage, the media obtained a percentage of 81%, which was categorized 

as very interesting. Furthermore, at the small group stage, the percentage increased to 

81%, which is categorized as very interesting. At the final stage, namely the field test, 

with a larger number of respondents, the percentage reached 86.3%, still in the very 

attractive category. So that the average percentage of the three stages of the trial was 

82.76%. These results indicate that the assessment media developed received a positive 

response and was accepted by students after going through various stages of testing. The 

increase in percentage from each stage indicates that this media is effective in attracting 

interest (Pastilah & Putra, 2024) and supporting the assessment process. 

 

Conclusion 

 

       The study concludes that the wordwall based formative assessment on atomic theory 

is of very high quality in terms of validity. The validation results showed a high level of 

validity, with a percentage of 95% for the question aspect and 91.67% for the media 

aspect. The results of the response test to chemistry teachers showed very positive results, 

with an average percentage reaching 88.8% which was categorized as very interesting and 

the response of students was 82.67% with a very interesting category. 
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