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Abstract 

This study embarks on an empirical journey to evaluate the efficacy of 

Q-SIM as a teaching material in biology education. The study also 

determined the students’ attitudes toward using developed Q-SIM. 

Moreover, a one-group pre-test–post-test design was used to assess the 

impact of Q-SIM intervention on DNA, RNA, and Protein Synthesis. The 

study provided the student’s academic performance results before and 

after the intervention using their mean scores. Furthermore, the mean 

difference between the student’s pre-test and post-test was also 

calculated using a t-test to find out the significant impact of Q-SIM. The 

researchers also used a validated survey questionnaire as the primary 

tool of the study to determine students’ attitudes and perceptions. The 

findings showed that implementing Q-SIM is promising for enhancing 

students’ academic performance. The significant differences observed 

between pre-test and post-test results underscore the positive impact 

of Q-SIM on students’ understanding and mastery of subject matter. 

Moreover, students’ highly positive attitudes towards Q-SIM indicate a 

favorable perception of this innovative educational tool. As technology 

plays a pivotal role in shaping the educational landscape, Q-SIM stands 

out as a valuable asset, offering improved academic outcomes and 

fostering a positive and engaging learning environment. Future 

utilization of this Q-SIM as a strategic instructional material would raise 

students’ academic performance and attitude in teaching specific 

science concepts and applying this Q-SIM in another discipline.  

 

INTRODUCTION 
 

In the constantly changing field of educational technology, Quizizz has become a powerful 

instrument that can change how people teach and learn. Quizizz is well known for its 

dynamic and captivating features, which enable teachers to make tests, evaluations, and 

role-plays to encourage student engagement and comprehension. Investigating the 

incorporation of Quizizz-powered strategic intervention material is critical as the need for 

efficient teaching aids in biology education increases. 
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Engaging pupils in complicated topics and creating a solid comprehension of scientific 

principles are challenges facing biology teaching. Interactive learning resources have 

demonstrated the potential to tackle these issues by giving students practical experiences 

that improve biological knowledge retention and application. Therefore, incorporating 

strategic intervention materials driven by Quizizz into biology classes has the potential to 

transform conventional teaching approaches completely. 

 

Several research works have emphasized the advantages of using technology in 

education. For example, Johnson et al. (2018) discovered that interactive technologies 

significantly increase student engagement and academic success in scientific courses. 

Furthermore, Smith and Brown (2019) found that using quiz-based learning tools in biology 

classes produced favorable results. These results demonstrate the potential benefits of 

using Quizizz-powered strategic intervention materials in biology education. 

 

There is a discernible lack of research addressing the effectiveness of Quizizz-powered 

strategic intervention material in teaching biology despite the rising corpus of work on 

educational technology and interactive learning aids. Although other technology 

interventions have been studied, a dearth of research thoroughly examines Quizizz’s effects 

in the context of biology teaching. This study aims to close this gap and offer insight into 

how biology instruction and educational technology interact. 

 

Statement of the Problem 

Integrating strategic intervention materials in teaching is imperative for enhancing the 

effectiveness and engagement in biology education. The introduction of Q-SIM (Quizizz 

Powered SIM) presents a novel approach, combining interactive quizzes with simulation 

tools to facilitate active learning. However, the efficacy of Q-SIM as a teaching material in 

biology education remains unexplored. This study seeks to investigate the impact of Q-SIM 

on students’ comprehension of biological concepts by implementing one-group pre-test 

and post-test assessments alongside an evaluation of students’ attitudes toward Q-SIM. 

This study specifically addressed the following research questions: 

 

1. What is the academic performance level of the students and the mean scores of 

pre-test and post-tests before and after using Q-SIM? 

2. Is there a significant difference between the pre-test and post-test among students 

exposed to Q-SIM as teaching material? 

3. What are students’ attitudes and perceptions towards using Q-SIM in the biology 

classroom? 

 

Hypothesis 

No significant difference exists between the student’s pre-test and post-test learning 

outcomes. 

 

By addressing these questions, this study was able to provide valuable insights into the 

effectiveness of Q-SIM as strategic intervention material in teaching biology education. The 

findings will further the existing knowledge on pedagogical approaches, offering practical 

recommendations for educators seeking to enrich the learning experience in biology 

classrooms. 
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LITERATURE REVIEW 

 

Strategic Intervention Material (SIM) in Science Education 

Research by Villonez (2018) demonstrates the positive impact of using SIMs on seventh-

grade students’ academic performance in earth science. The experimental group, 

exposed to SIM-based teaching, showed significantly higher mean gain scores than the 

control group. This suggests that using SIM as a teaching tool is more productive than 

traditional methods for specific science topics. Sinco’s (2020) study supports the 

effectiveness of teacher-made instructional materials, including SIM, in teaching 

circulatory, nervous, and respiratory system concepts in Science VI. The results indicate 

significant improvements in students’ pre- and post-test performance, reinforcing the 

success of SIM as an intervention tool. The review also underscores the importance of 

educators facilitating active involvement and confidence-building among students. 

Distance learning and e-learning solutions are discussed as avenues for expanding 

education beyond traditional classrooms. Jonathan (2022) advocates for interactive online 

education, emphasizing its benefits, particularly in the context of the COVID-19 pandemic. 

The immediate advantages of time and resource savings, along with constant monitoring 

of students’ progress, are highlighted. Encarnacion et al. (2021) posit that e-learning is 

positively perceived by educators and learners, enhancing instructional delivery and 

knowledge acquisition skills. This suggests that e-learning can potentially transform 

education by moving the traditional classroom setting online. Furthermore, Jamandron’s 

(2020) findings suggest that using SIMs for remediation is more effective than one-on-one 

direct instruction under teacher supervision. The recommendation is made to use SIMs as 

remediation tools to elevate the competency levels of underperforming students. 

 

In conclusion, the literature review affirms the significant role of intervention materials, 

specifically SIMs, in improving students’ academic performance, particularly in science 

subjects. The studies underscore the effectiveness of these materials in addressing specific 

learning challenges, promoting engagement, and enhancing the teaching-learning 

process. Additionally, the review highlights the evolving landscape of education, 

emphasizing the benefits of e-learning and distance education solutions. 

 

Effectiveness of Digital SIM in Teaching Science 

Santos (2019) conducted a study on students’ perception of using AR mobile applications 

in science learning, with 100% of participants expressing positive responses and eagerness 

to use AR technology for various science topics. Berame et al. (2022) introduced the SIM 

for Teaching Augmented Reality, highlighting its positive impact on eighth-grade students’ 

academic performance, motivation, and attitude toward scientific learning. The 

evaluation by teachers and students indicated strong agreement on all metrics, leading 

to improved attitudes and increased test scores. Samosa (2021) focused on assessing the 

effectiveness of developed comics as strategic intervention material in teaching biology, 

specifically Photosynthesis. The study exposed a significant positive relationship between 

academic performance and attitudes when aided by the developed strategic 

intervention materials, emphasizing the efficacy of comics in teaching complex scientific 

concepts. Capinding (2022) reported using “Quizizz” as a game-based assessment in 

teaching Science 10 in secondary education. The results demonstrated increased student 

interest and academic performance in physics, particularly in waves and optics. The study 

also highlighted favorable feedback regarding the use of Quizizz for online self-assessment. 

Mohamad et al. (2020) investigated remote postgraduate students’ perceptions of 



 

Studies in Technology and Education                                                                                                                       4 

 

Q-SIM (Quizizz Powered SIM): Strategic Intervention Material in Teaching Biology   

“Quizizz” as a formative assessment tool. The results indicated positive perceptions and 

increased enthusiasm for learning among students. However, the study identified three 

primary obstacles: fear, a generational divide, and the potential for peer copying. Despite 

these challenges, Quizizz effectively decreased learning anxiety among remote 

postgraduate students. 

 

These studies underscore the importance of leveraging innovative technologies and 

pedagogical tools to enhance science education. While challenges exist, the overall 

impact appears to be positive, with the potential to improve students’ attitudes, 

motivation, and academic outcomes in science learning. 

 

METHODOLOGY 
 
Research Design 

This study used a one-group pre-test–post-test design to assess the efficacy of Q-SIM 

intervention on biology learning outcomes. The method was used for a single group of 

participants who shared the same traits and received the same interventions, evaluations, 

and treatments. Furthermore, because of the linear ordering in this design, a dependent 

variable was assessed both before and after a treatment was put into place. The 

difference between the pre-test and post-test was used to calculate the effect of a 

treatment based on this design. The independent variable may be blamed for the 

discrepancy if there is a substantial difference between the pre-test and post-test results. 

 

Furthermore, this design enabled the researcher to look at changes over time within the 

same group and was especially helpful when random assignment to groups was not 

possible. The one-group pre-and-post-test design involved measuring the participants’ 

biology knowledge and engagement levels before introducing Quizizz and then measuring 

the same variables after its implementation. This would align with the researcher’s 

investigation into the impact of Quizizz-powered strategic intervention material in teaching 

DNA, RNA, and Protein Synthesis. This design provides valuable information for educational 

research, allowing the efficacy of educational interventions in real-world settings to be 

assessed (Campbell & Stanley, 2015). 

 

Simultaneously, the descriptive component survey questions were facilitated to gather rich, 

contextual insights into the students’ attitudes, perceptions, experiences, and the nuances 

of their engagement with the Quizizz-powered materials. This descriptive phase helps 

understand the reasons behind quantitative findings, explore unexpected outcomes, and 

provide a holistic view of the intervention’s impact. By combining these approaches, the 

researcher can overcome the limitations of relying solely on quantitative impact but also 

the descriptive quality of the study. The strengths of one method can compensate for the 

weaknesses of the other, leading to a more comprehensive understanding of the research 

question. Integrating both data types in the analysis and interpretation stages allows for a 

more robust and nuanced exploration of the complex relationships within the educational 

context (Creswell & Creswell, 2017). 

 

Respondents 

Fifty biology students in grade 10 at West Wendover High School were the participants in 

this study. These students were purposively selected because they shared qualities with the 

participants, especially those who struggled to study DNA, RNA, and protein synthesis at 

West Wendover High School. The proportion of male to female among the responses was 

contingent upon the total enrollment for the academic year 2023-2024. 
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Purposive selection is a non-probability sampling technique where researchers deliberately 

choose participants based on specific measures related to the research question or 

objectives. This method is commonly employed when researchers seek to include 

individuals with specific characteristics or experiences relevant to the study, enhancing the 

depth and specificity of the research findings. For this instance, in a study exploring the 

impact of Quizizz-powered strategic intervention material in teaching biology, purposive 

selection was intentionally utilized in choosing participants with varying levels of familiarity 

with educational technology or who represent diverse learning abilities. The researcher 

gathered insights into how different subgroups respond to the intervention by selecting 

participants based on these criteria. 

 

Creswell and Creswell (2017) emphasize that purposive sampling is particularly valuable in 

qualitative research, where the goal is to understand the phenomena under investigation. 

Patton (1990) further highlights that this method allows researchers to target individuals who 

can provide in-depth information or unique perspectives relevant to the research 

objectives. Before participation, informed consent was obtained from the parents or 

guardians of the students. Participants’ privacy and confidentiality were scrupulously 

upheld during the whole investigation. This study was conducted at West Wendover High 

School in Nevada, focusing only on grade 10. It is possible that the results cannot be 

applied to other educational environments or grade levels. 

 

Instruments 

The instrument used in the study was a researcher-made pretest-posttest and attitude 

survey regarding the use of Q-SIM as an innovative teaching tool for DNA, RNA, and Protein 

Synthesis were among the instruments used in the study. The test and attitude survey was 

piloted with 20 selected grade 11 students. The test was checked and thoroughly 

scrutinized for validity at the same time as the attitude test for consistency. These were 

carefully selected and refined after conversations and consultations with academic 

science experts to ensure the validity and reliability of instruments (Pentang, 2023). 

Significant points that may inevitably encapsulate the research’s purpose, scope, and goal 

were selected. 

 

The Q-SIM. Q-SIM (Quizizz-Powered) Strategic Intervention Material is one of the 

intervention materials that can be used to promote active learning in the 

classroom. Q-SIM was designed to help students gain needed support to increase 

and deepen their skills, knowledge, and understanding from concrete Science to 

what is more abstract. 

 

The Pre-test and Post-test. A standardized pre-test and post-test were 

administered to assess students’ baseline knowledge of biology before and after 

exposure to Q-SIM. The tests covered a range of biological concepts relevant to 

the curriculum. The instruments used in the study were the researcher-made 

pretest-posttest and attitude survey regarding using Q-SIM as an innovative 

teaching tool for DNA, RNA, and Protein Synthesis. 

 

The researcher created the examination in the Quizizz application 

(www.quizizz.com). The tests had fifty multiple-choice questions with four options 

for each item. Both prior to and following the treatment, this was given. The exam 

served as both a pre-and post-test. The test assessed the student’s capacity to 

apply, relate, and remember any knowledge they learned during the treatment.  

http://www.quizizz.com/
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Test-retest reliability analysis revealed that it was acceptable, with a calculated 

value of .789. All participating students finished the pre-test to determine their 

baseline biology comprehension before being introduced to Q-SIM. Q-SIM was 

incorporated into the biology curriculum over four weeks. This included interactive 

lessons, tests, and simulation exercises to supplement conventional teaching 

techniques. Following the Q-SIM intervention, students took the post-test, 

replicating the pre-test’s content. This makes it possible to compare their 

knowledge before and after exposure to Q-SIM directly. 

 

Attitude Survey. An attitude survey was developed to gauge students’ attitudes 

and perceptions towards Q-SIM as a teaching material. The survey includes items 

related to engagement, interest, and perceived efficacy of Q-SIM in aiding their 

understanding of DNA, RNA, and Protein Synthesis. The attitude survey was 

composed of 10- items on a 5- Likert scale. Using the CVR - Lawshe’s Content – -

Validity Coefficient revealed that the attitude survey was acceptable based on 

the computed CVR of .839. Likert scale was used to assess the indicators of the 

study.  

 

Data Gathering Procedures 

The documentation approach was used to collect the study’s data. This was achieved by 

considering the information from the pretest-posttest and attitude survey used in the 

research. The researcher requested permission to conduct a research study on the efficacy 

of Q-SIM (Quizizz Powered SIM), strategic intervention material in teaching biology to 

improve the academic performance of students in teaching the concepts of DNA, RNA, 

and Protein Synthesis in a letter to the Office of the Principal after the research experts 

approved the final draft of the instruments. After receiving the principal’s clearance and 

endorsement, the researcher was ready to report to the school’s subject coordinator to 

carry out the study. The research study’s material was examined and evaluated until 

authorization was officially given, with the condition that no government funds would be 

utilized and that there would be no disruption of classes. 

 

Second, a pre-test covering the fundamentals of DNA, RNA, and protein synthesis was 

administered to every participant. The second step involves creating and verifying the Q-

SIM (Quizizz Powered SIM), which was sent to the principal’s office afterward. Third, a post-

test and attitude survey about the use of Q-SIM as an innovative tool to raise students’ 

academic achievement in teaching DNA, RNA, and protein synthesis principles was 

administered to all participants. The data collection and tabulation came last. The data 

collected from the subjects was compiled, totaled, coded, and tabulated by the 

researcher, who also examined and interpreted the statistical findings. 

 

Statistical Analysis 

Following are the statistical tools that the researcher utilized for data analysis and 

interpretation: 

Mean Score. This was used to determine the academic performance of the 

Grade 10 students on the selected Biology concepts (DNA, RNA, and Protein 

Synthesis) based on their pre-test and post-test results. Mean scores were utilized 

to determine the academic performance of the Grade 10 students based on 

their pre-test and post-test results. 
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T-test. To determine if there is a significant difference between the pretest-posttest 

conducted before and after Q-SIM (Quizizz Powered SIM) was used as an 

innovative teaching tool for DNA, RNA, and Protein Synthesis, the t-test will be 

utilized. The hypothesis was tested at a 0.05 level of significance. 

 

Weighted Mean and Standard Deviation. This was used to determine the result of 

the students’ attitude and perception survey towards the developed Q-SIM 

based on the biology concepts of DNA, RNA, and Protein Synthesis. The table 

below shows the Likert scale to interpret students’ attitudes and perceptions 

towards Q-SIM. 

 

Table 1. Likert Scale to interpret student’s attitudes and perceptions towards Q-

SIM in Learning DNA, RNA, and Protein Synthesis. 

Range of Mean Scale Descriptive Level 

4.20 – 5.00 5 High positive attitude 

3.40 – 4.19 4 Positive attitude 

2.60 – 3.39 3 Neutral 

1.80 – 2.59 2 Low altitude 

1.00 – 1.79 1 Shallow attitude 

 

RESULTS AND DISCUSSION 
 

Academic Performance of the Students 

Table 2 shows the student’s academic performance before and after using Q-SIM. 

Students’ academic performance was 19.30 on the pre-test and 36.53 on the post-test 

before using Q-SIM. The students received a score of 17.23 as a result. Furthermore, given 

that the post-test mean was much higher than the pre-test mean, it can be said that Q-SIM 

improved students’ academic performance. The results of the study supported those of 

Johnson et al. (2018), Salviejo et al. (2014), Samosa (2021), Villonez (2018), and Sinco (2020), 

who found that using strategic intervention materials in the science subjects that students 

knew the least enhanced their academic performance. More so, the study supported the 

findings of Buitre (2023), Jonathan (2022), Ihejiamaizu (2019), and Encarnacion et al. (2021) 

that electronic SIM was effective as an instructional material in teaching biology concepts. 

 

Table 2. The student’s academic performance before and after the utilization of Q-SIM. 

 Pre-test Post-test Gain Score 

Mean 19.30 36.53 17.23 

 

Effects of Q-SIM (Quizizz Powered): Strategic Intervention Material 

Upon computing the data, the t- t-value of 16.97 appeared to exceed the t- t-critical value 

of 2.042 at the degrees of freedom 30 (Table 3). The result is significant at p < 0.05. Therefore, 

the null hypothesis is, thereby, rejected. Thus, there is a significant difference in students’ 

pre-test and post-test scores in using Q-SIM. The claim is also supported by Buitre (2023) and 

Capinding (2022), stating that the use of e-SIM or digital SIM has the potential to get away 

from the traditional mode of delivering classes with the use of traditional textbook materials. 

This supports Smith and Brown (2019), who said that quiz-based learning tools in biology 

classes produced favorable results. These demonstrate the potential benefits of using 

Quizizz-powered strategic intervention materials in biology education. 
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Table 3. T-test for pre-test and post-test scores of students in the utilization of Q-SIM 

t-test computed 

value 

Degree of 

freedom 

t-test critical 

value 

Probability 

level 
Decision Interpretation 

16.97 

 
30 2.042 <0.05 

Ho is 

rejected 
Significant 

Notes: If the computed t-value is greater than the critical value, reject the null hypothesis 

 

Attitudes and Perceptions of Students towards Q-SIM 

Students have a highly positive attitude toward learning biology concepts in Photosynthesis 

based on the mean score of 4.75 (Table 4). This indicates that using Q-SIM, the students 

have enjoyed, appreciated, and are interested in learning concepts as exposed to 

intervention materials. It further agrees with different assertions coming from different 

existing studies of Santos (2019), Berame et al. (2022), and Samosa (2021) that digital SIM 

was effective as an instructional material in promoting a positive learning attitude toward 

science concepts. Additionally, this supported the studies of Capinding (2022), Jiemsak 

and Jiemsak (2020), and Mohamad et al. (2020) on the effectiveness and attitudes of 

students in Quizizz as an online application which increased students’ interest and 

engagement in Science. 

 

Table 4. The level of students’ attitudes and perceptions in the utilization of Q-SIM 

Attitudes and Perceptions Mean Interpretation 

1. Q-SIM enhanced my understanding of DNA, RNA, and 

Protein Synthesis concepts. 

4.70 High positive 

attitude 

2. I found Q-SIM engaging and interactive in the learning 

process. 

4.85 High positive 

attitude 

3. Q-SIM increased my interest in studying biology. 4.85 High positive 

attitude 

4. Q-SIM helped me connect theoretical concepts with 

practical applications. 

4.67 High positive 

attitude 

5. I would prefer the continued use of Q-SIM in future biology 

lessons. 

4.78 High positive 

attitude 

6. Using Q-SIM made me feel more confident in my 

understanding of biology, especially DNA, RNA, and Protein 

Synthesis. 

4.75 High positive 

attitude 

7. Q-SIM encouraged me to participate in class discussions 

and activities actively. 

4.55 High positive 

attitude 

8. Q-SIM helped me retain and recall information more 

effectively than traditional teaching methods. 

4.89 High positive 

attitude 

9. Using Q-SIM motivated me to explore biology concepts 

beyond the classroom. 

4.79 High positive 

attitude 

10. I believe Q-SIM is a valuable addition to the biology 

curriculum. 

4.65 High positive 

attitude 

Overall Mean and Interpretation 4.75 High positive 

attitude 

 
CONCLUSION AND RECOMMENDATIONS 

 
Implementing Q-SIM presents a promising avenue for enhancing students’ academic 

performance. The significant differences observed between pre-test and post-test results 
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underscore the positive impact of Q-SIM on students’ understanding and mastery of 

subject matter. Moreover, students’ highly positive attitudes towards Q-SIM indicate a 

favorable perception of this innovative educational tool. As technology shapes the 

educational landscape, Q-SIM is a valuable asset, offering improved academic outcomes 

and fostering a positive and engaging learning environment. 

 

Science teachers should use the strategic intervention resources developed for their low-

achieving students to teach or remediate Science. Similarly, through in-service training, 

science teachers can develop and incorporate Q-SIM into teaching complex science 

ideas to students who fall short of academic goals. Furthermore, the administrators should 

promote an inclusive approach to Q-SIM implementation, considering students’ diverse 

learning styles and needs. This might involve developing customized content or features 

within Q-SIM to accommodate students’ various learning preferences and abilities. 

 

In order to adequately address the needs of students, the Nevada Department of 

Education must develop a long-term sustainability plan for integrating Q-SIM into the 

educational system. This plan should include strategies for scaling the initiative, securing 

ongoing funding, and ensuring that the technology remains relevant and effective in 

meeting the evolving needs of students and educators. 
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