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Abstract 

Science education has typically been unenjoyable for numerous students, resulting in low proficiency 

in the subject's critical concepts that relate to societal situations. To address this issue, educators have 

incorporated Strategic Intervention Material (SIM) into their instructional methods to stimulate students' 

engagement and enhance their learning proficiency. The purpose of this study was to examine the efficacy of 

SIM in enhancing the learning proficiency of grade 10 earth science students with poor academic performance 

at La Filipina National High School (LFNHS), situated in Tagum City. The use of SIM was the independent 

variable, while the level of learning proficiency of the grade 10 low performing students in earth science was 

the dependent variable. A quasi-experimental research design was utilized in this study, involving the 

collection of pre-test and post-test scores from the participants. The respondents in the research were grade 10 

students who were enrolled at La Filipina National High School (LFNHS) during the school year 2020-2021. 

The data was collected using a standardized questionnaire created by the division. Mean, standard deviation, 

and t-test were used as statistical tools to analyze the data. The findings indicate a notable correlation between 

the use of SIM and the learning proficiency of grade 10 students at La Filipina National High School. These 

results signify that there is enough evidence from the sample to support a significant relationship. Overall, the 

outcomes of the study suggest that the implementation of SIM in grade 10 earth science has proven effective 

in boosting students' learning proficiency. 

 

Keywords: MAED – Teaching Science, Strategic Intervention Material, Learning   Proficiency, Earth 

Science, Low Performing Students, Experimental, Traditional Approach, Philippines 

 

1.  INTRODUCTION 

 

A significant number of students complete their schooling with false impressions and 

misinterpretations regarding the importance of Earth Science and its significance in education. Such attitudes 

perpetuate the narrow views of reductionist policymakers in the educational sector, comprising politicians, 
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scientists, and educators, leading to no discernible transformation in the status of Earth Science in schools or 

its instructional approach (Orion, 2019). For numerous students, the process of learning science, especially 

earth science, has never been an enjoyable experience, which has resulted in poor learning proficiency in this 

particular subject area (Dacumos, 2016 cited in Dandan 2022). 

As per a leading source of data and analysis on scientific education, the Philippines has been ranked 

last among 58 countries in the global assessment of Math and Science. These conclusions are based on the 

2019 Trends in International Mathematics and Science Study (TIMSS) results (Bernardo, 2020). The National 

Achievement Test (NAT) results for Grade 10 students, which are published annually, exhibited a comparable 

trend. The evaluation indicated that students from across the country demonstrated equally poor performance 

overall. In the 2005 National Achievement Test, the Grade 10 students' performance in science had the lowest 

mean percentage score (MPS) among the five subjects assessed, with a score of 39.49. The outcomes suggest 

that there are inadequacies in the teaching and management of science classes (Dacumos, 2016 cited in 

Dandan 2022). 

Teachers must create and provide essential materials that are suitable for students' needs to establish 

a successful educational process in the 21st century. To achieve this, they can integrate teaching aids such as 

SIM into their instructional methods to stimulate students' engagement and enhance their learning proficiency. 

For science teachers to effectively enhance their students' comprehension of science, it is crucial that they 

possess a comprehensive understanding of their students. This enables them to provide personalized 

educational materials that cater to each student's specific needs, resulting in an improved and tailored learning 

experience (Dacumos, 2016 cited in Dandan 2022). 

 The researcher, who is also a science teacher, has not encountered any quantitative studies on the 

efficacy of SIM in enhancing the learning proficiency of grade 10 earth science students at her current 

workplace. Therefore, she intends to investigate whether SIM is indeed effective in improving students' 

science learning proficiency. The outcomes of this study may provide useful insights to science teachers at La 

Filipina National High School, including those who taught our students in elementary school, to develop SIM 

that addresses the least mastered competencies and skills to help students improve their learning performance. 

This underscores the significance of conducting this study. 

 

1. 1 Research Objectives 

The goal of this research is to evaluate the Efficacy of the SIM to the Learning Proficiency of Grade 

10 Earth Science students. Specifically, it seeks: 

 

1. To assess the level of Learning Proficiency by analyzing the scores from both the pretest and posttest of 

the following:  

a. Control Group 

b. Experimental Group 

2. To determine whether there exists a statistically significant difference between the scores obtained from the 

pretest and posttest of the following: 

a. Control Group 

b. Experimental Group 
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3. To determine if a significant difference exists between the following: 

a. Pretest Scores of both the Control Group and the Experimental Group 

b. Posttest Scores of both the Control Group and the Experimental Group 

 

2. METHODOLOGY 

 

2.1 Research Design 

 

A quasi-experimental design with a pretest and posttest and a control group was utilized in this study 

as a quantitative research method. According to Alboruto (2017), quasi-experimental design is the most 

appropriate method for this study because it aims to measure the extent of the impact of the dependent 

variable after the treatment period. The distinction between the control group that uses the conventional 

approach and the experimental group that uses the SIM are quantified by measuring their pretest and posttest 

scores. 

The study also employed a purposeful sampling approach since the teacher-researcher only had four 

sections for remediation, and a specific criterion was identified for the respondents. As Ayres (2019) suggests, 

a purposive sampling approach is used to intentionally select subjects to gather information from the target 

population. 

 

2.2 Respondents of the Study 

 

The respondents who participated in this study were the grade 10 learners enrolled in a public 

secondary school in Tagum City for the school year 2020 – 2021. 

Fifty (50) students from the researcher's classes in a public secondary school in Tagum City received 

low grades, scoring 75 and below in the first quarter, particularly in the area of earth science. These students 

formed the initial group for the intervention program, which lasted for two weeks during the same quarter. 

Participants were given the option to withdraw from the study if they felt uncomfortable or threatened at any 

point.  

To evaluate the efficacy of SIM in enhancing the academic achievement of grade 10 earth science 

students, this study deliberately selected students with low academic performance. 

The researcher selected grade 10 students for this study as they were assumed to possess the essential 

academic skills required to excel in higher grades and academic and scientific activities. Compared to lower 

grade levels, grade 10 students were deemed more suitable participants due to their maturity and experience. 

Additionally, they were more likely to take their participation seriously. If participants experienced any 

discomfort during the assessments or found some items difficult to comprehend, they were given the 

opportunity to withdraw from the study due to physical inadequacy. 

 

2.3 Research Instrument 

To remediate the least mastered concepts in science 10, the study employed teacher-created SIM. 

The SIM was validated by experts in the field of science education, including a science instructor, a science 

coordinator, and a science master teacher. To test the acceptability of the SIM developed by the researcher, a 
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standardized division-made questionnaire was utilized. After the validation process, the SIM underwent 

revisions to ensure its effectiveness. Following the modifications, the researcher administered a standardized 

division-made pre-test consisting of 30 items to the respondents. The SIM was then utilized for remediation, 

and the participants completed a posttest using the same questionnaire as the pre-test. For data analysis, the 

scores of each respondent were utilized, and a comprehensive statistical analysis was conducted. 

2.4 Statistical Treatment 

 

The researcher employed the following statistical tools to interpret the data collected in this study. 

Mean. This method was employed to compare the improvement in performance of both groups from pretest 

to posttest. It facilitated a straightforward comparison of the overall performance increase or decrease of one 

group relative to the other. 

Standard Deviation. Hargrave (2019) defined the standard deviation (SD) as a statistical measure that 

calculates the square root of the variance and assesses the dispersion of a dataset in relation to its mean. 

Similarly, Rumsey (2018) suggested the use of SD in determining dispersion to enable a more effective 

comparison between two sets of data. 

Paired Sample t-Test. The comparative score of both the control group and the experimental group was 

demonstrated using this method. By utilizing the mean scores in the pretest and posttest of the two groups, it 

identifies the level of significance between the two scores. 

Level of Significance. In order to interpret the significant difference in achievement between students who 

used the SIM and those who did not, the computed p-value was compared with the tabular p-value at a .05 

level of significance with 48 degrees of freedom. This comparison served as the basis for determining whether 

the null hypothesis should be rejected or accepted (Dy, 2007 cited in Dandan, 2022). 

 

 

3. RESULTS AND DISCUSSION 

 

This section contains the presentation of the study's results, including the analysis and 

interpretations. The data is presented in both tabular and textual formats, and all inferential findings were 

evaluated using a significance level of 0.05. The tables and their corresponding explanations are organized 

chronologically and categorized under subheadings that specify the level of learning proficiency, the 

significance of the correlation between pretest and posttest scores, and the significance of the contrast 

between the control and experimental groups. 

The utilization of the standard deviation was crucial in gauging how much individual responses 

deviated from the mean. It's worth mentioning that the standard deviation for a 5-point Likert scale falls 

within the range of 2.69 to 3.54, suggesting that the study's ratings exceed 1. This implies that the data deviate 

considerably from the mean and are moderately dispersed from it (Wittink and Bayer, 1994, as cited in Baria 

and Gomez, 2022). 

 

Level of Learning Proficiency in Terms of Pretest Scores 

 Table 1 displays the average score outcome of the pretest taken by the students in the control group 

and experimental group, aiming to assess their level of learning proficiency in plate tectonics. 
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Table 1. Level of Learning Proficiency in Terms of Pretest Scores 

Group Pretest Scores 

Mean         SD 

 

 

 

           

Descriptive 

Equivalent 

Control 13.64         2.80             Moderate 

Experimental 13.60         2.69   Moderate 

 

 Table 1 depicts the level of learning proficiency concerning pretest scores for both the control group 

and the experimental group. It presents the interpretation of the mean score and standard deviation, 

accompanied by their respective descriptions.  

 The control group's mean score of 13.64, accompanied by a standard deviation of 2.80, is labeled as 

"moderate." This suggests that the level of learning proficiency among grade 10 science students on plate 

tectonics concerning the pretest in the control group is developing. 

 The experimental group's mean score of 13.60, accompanied by a standard deviation of 2.69, is 

likewise labeled as "moderate." This implies that the level of learning proficiency among grade 10 science 

students on plate tectonics concerning the pretest in the experimental group is also developing. 

 

Level of Learning Proficiency in Terms of Posttest Scores 

 Presented in Table 2 is the mean score result of posttest of students in the control group and the 

experimental group to determine the level of their learning proficiency in plate tectonics.  

 

Table 2. Level of Learning Proficiency in Terms of Posttest Scores 

Group Posttest Scores 

Mean         SD 

 

 

 

            

Descriptive 

Equivalent 

Control 21.60         3.54             High 

Experimental 25.12         3.46   Very High 

 

Table 2 demonstrates the level of learning proficiency regarding posttest scores for both the control 

and experimental groups. It presents the interpretation of the mean score and standard deviation, along with 

their respective descriptions. 

A mean score of 21.60, accompanied by a standard deviation of 3.54 in the control group, is 

considered "high." This indicates that the level of learning proficiency among grade 10 science students on 

plate tectonics concerning the posttest in the control group is proficient. 

The experimental group's mean score of 25.12 and a standard deviation of 3.46 indicate that they are 

“Very High”. This implies that the learning proficiency among the grade 10 science students on plate 

tectonics in term of posttest in the experimental group is exemplary. 

 

Significant Difference between the Pretest Scores and Posttest Scores 

 Table 3 displays the average scores of the pretest and posttest administered to learners from both the 

control and experimental groups, with the objective of establishing the importance of the correlation between 

the pretest and posttest results. 
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Table 3.  Significant Difference between the Pretest Scores and Posttest Scores 

Group            Mean 

Pretest      Posttest 

    t-value      p-value    Decision 

Control 13.64          21.60     18.853      0.001 Reject Ho 

Experimental 13.60          25.12                20.789         0.001 Reject Ho 

 

 The data suggests that both the control group and experimental group displayed better performance 

in the posttest than their respective pretest results, evident from the p-values of 0.001 for both groups. 

Notably, the mean scores of both groups have considerably increased, leading to the rejection of the null 

hypothesis. Additionally, the table illustrates that the experimental group showed significantly better 

performance in their scores than the control group during the posttest. Based on the outcomes, it can be 

concluded that the students' grasp of the concepts has improved after the study. Moreover, the findings 

confirmed that the students in the experimental group demonstrated superior performance compared to those 

in the control group after being introduced to the use of SIM. Consequently, the implementation of SIM 

exhibited an improvement in the students' performance, validated by a significantly higher average score in 

the posttest in comparison to the pretest. This, in turn, validates SIM's efficacy in improving the knowledge 

retention of plate tectonics among 10th-grade learners. 

Significant Difference between Control Group and Experimental Group 

 Table 4 displays the mean scores of the pretest and posttest outcomes for both the control group and 

experimental group. The purpose was to evaluate the notable distinction between the pretest and posttest 

scores of the two groups at a significance level of 0.05 alpha.  

 

Table 4. Significant Difference between Control Group and Experimental Group 

Scores              Mean 

Control      Experimental 

    t-value   p-value    Decision 

Pretest 13.64                13.60     0.052      0.959 Accept Ho 

Posttest 21.60                25.12                3.560         0.001 Reject Ho 

 

 According to Table 4, the pretest mean scores for the control group (M=13.64) and experimental 

group (M=13.60) were almost the same. This indicates that there isn't a substantial distinction between the 

pretest scores of the two groups, and as a result, the null hypothesis is not rejected.  

In addition, the table displays that the mean score in the posttest for the control group (M=21.60) and 

experimental group (M=25.12) have increased significantly, as suggested by the p-value of 0.001. This 

implies that there is a substantial difference between the posttest scores of the two groups, resulting in the null 

hypothesis being rejected. 

 

 

4. CONCLUSION AND RECOMMENDATION 

 

The researcher's analysis of the research objectives revealed that students who were exposed to the 

SIM exhibited a remarkable level of learning proficiency. The pretest scores of the control and experimental 
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groups did not display a significant difference in relation to the significant relationship between variables. 

This could be attributed to the absence of exposure to SIM by the respondents at that point. However, there 

was a considerable variation between the posttest scores of the control and experimental groups. This 

indicates a substantial enhancement in the posttest score relative to the pretest score, which substantiates the 

effectiveness of SIM in enhancing students' learning proficiency. 

The utilization of SIM in the remediation of learners results in significantly better performance 

compared to those taught through traditional or conventional approaches. This confirms the efficacy of SIM in 

helping low-performing students to improve their grasp of the least-mastered competencies in earth science. 

Additionally, the study suggests that learning through SIM encourages a more profound comprehension of the 

lessons in comparison to the conventional method. 

 

Upon careful examination of the study's findings and conclusions, the researcher recommends 

several ways to enhance students' science learning proficiency: 

First, incorporate traditional or conventional approaches as they aid some students in developing 

foundational skills that contribute to a better understanding of the subject matter. 

Second, regularly use SIM as a remediation tool to enhance students' learning proficiency in the least 

learned competencies. 

Third, develop SIM for other least learned competencies in various scientific fields such as physics, 

biology, and chemistry to cater to students' needs throughout the science curriculum. 

Fourth, further studies should be carried out to explore the use of SIM in improving the least 

mastered skills. These studies can help validate the results obtained and enhance the effectiveness of SIM, 

which can be integrated into the Learning Resources Management and Development System (LRMDS)." 

Fifth, encourage Science Supervisors, Master Teachers, and teachers to create SIM resulting in a 

gallery of intervention materials tailored to their students. 

Lastly, conduct seminars and workshops for teachers on developing and utilizing SIM to provide 

them with knowledge and keep them updated on the latest trends in creating and evaluating effective 

intervention materials. 
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