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INTRODUCTION AND METHODOLOGY: 

The report titled as “Effectiveness of Non-digital Educational Games as a tool for 

Assessment as Learning for biological concepts of class IX Students” is an action 

research. The study has used action research to compare traditional teaching methods with game-

based learning. The research was conducted on class IX students. Section A of IX was taken as 

control group and Section B of IX was taken as Experimental group. Section A being the control 

group was taught through traditional Chalk and talk methods along with TLMs whereas section 

B was administered with various non-digital games of different topics related to the chapters. Data 

was collected through three pre and post-tests for three different chapters (Fundamental Unit of 

Life, Tissue, and Improvement in food resources), an epistemology survey to get the feedback of 

the students of experimental group, and self-grading by students after administration of the games. 

The non digital games used for the study were puzzles, science bingo, Treasure hunt, Turn the 

wheel, Science Taboo, Flash Card, Question framing, Riddles etc.  

OBJECTIVES FOR THE RESEARCH: 

 

1. To study the effect of non-digital educational games as a tool for assessment as learning the 

biological concepts of 9th grade students in the classroom.  

2. To study the influence of non-digital educational games as a tool for assessment as learning 

on the confidence level, communication skills and personality enhancement of the students of 

the experimental group.  

3. To study the extent of self grading by the students of the experimental group on the biological 

concepts of 9th grade.  

 



DATA ANALYSIS AND RESULTS: 

 

Graph 1: Comparison of central tendency of pre and posttests of experimental and control 

groups. 

 Mean  Median Mode Standard 

Deviation 

Pre-test Control Group 13.20 14 15 4.0 

Post-test Control group 13.33 13 13 3.9 

Pre-test Experimental 

group 

13.77 14.5 18 4.28 

Post-test Experimental 

group 

15.30 17 17 3.81 

Table 1: Value of central tendency and standard deviation of achievement tests. 

 

 

 



 

Graph 2: Responses for Epistemological Survey of Experimental Group. 

  



Graph 3: Self grading for the chapter Fundamental Unit of Life by Experimental Group. 

 

Graph 4: Self grading for the chapter Tissue by Experimental Group. 

 

Graph 5: Self grading for the chapter Improvement of Food Resources by Experimental 

Group. 

 



The data had a skewed distribution, so we used the Mann-Whitney U test and the Wilcoxon 

Signed-Rank Test instead of the T-test to analyse it. The games had a medium effect size, as 

measured by Cohen's D. The findings indicate that non-digital educational games had an effect on 

learning outcomes and significantly improved students' confidence, communication skills, and 

self-assessment abilities. In a survey, students rated the games highly, indicating a strong prefe-

rence and perceived effectiveness. The students also felt comfortable giving themselves honest 

grades during the self-grading process. The action research concludes that non-digital educational 

games are an effective tool for enhancing the learning and assessment of biological concepts in 

9th-grade students. The quantitative data is analysed by comparing the pre and post-test scores of 

both the experimental and control groups. Key findings are:  

● The Mann-Whitney U test was used to compare the mean achievement scores of the control 

and experimental groups on the post-test. The result (p-value = 10-6) led to the rejection of the 

hypothesis that there is no significant difference between the two groups.  

● The Wilcoxon Signed-Rank Test was used to check two other hypotheses. Hypothesis A (p 

value = 1) was not rejected, while Hypothesis B (p-value = 1.1∗10-4) was rejected.  

● The effect of the non-digital educational games was measured using Cohen’s D, which was 

found to be 0.538, suggesting a medium effect of the intervention.  

● Students in an epistemological survey strongly preferred the non-digital game, with most 

giving it a high rating. This supports the study's finding that such game-s can significantly 

improve biology learning. 

● In the self-grading process students have sometimes given themselves grades like D and E, 

which indicates that they are very comfortable with grading themselves an honest grade. 

Thus, we have found significant results of the research and the effectiveness of non-digital 

educational games as a tool for assessment as learning has been impressive. 

 

 

 



 

Picture 1: Solving the Triangular Puzzle 

 

Picture 2: Solving the Riddle 

 

Picture 3: Playing Board Game  



 

Picture 4: Question formation activity  by different groups 

 

Picture 5: Treasure Hunt 

 

Picture 6: Playing Bingo  
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