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Abstract 
 

The study sought to determine the effectiveness of the developed and validated Interactive 

Multimedia Materials in selected topics in Chemistry for Grade 10 students at Sta. Lucia High 

School, Division of Pasig City. Descriptive method and one- group experimental method of research 

were used in the study. The researcher used 52 Grade 10 students. The least mastered topics in 

Chemistry were Gas Laws. The experts and the teachers’ respondents evaluated the developed IMM 

as “Satisfactory” with respect to Format, Content, Appropriateness and Updatedness. On the other 

hand, in terms of Presentation and Organization, the experts evaluated it as “Very Satisfactory” while 

the science teachers as “Satisfactory”. In terms of its Technical Aspect, both groups of the 

respondents evaluated the IMM as “Very Satisfactory”. Likewise, there was no significant difference 

between the perceptions of the experts and the science teachers on the developed material. Moreover, 

the level of performance of the learner respondents in the pretest was “Satisfactory”, “Moderately 

Satisfactory” and “Needs Improvement”. On the other hand, the level of performance of the learners 

in the Posttest was “Very Satisfactory” and “Satisfactory” for the topics in Gas Law and there was a 

significant difference in the mean scores of the pretest and posttest of the learners. Comments and 

suggestions were given by the respondents to further improve the interactive multimedia materials in 

Chemistry 10. 
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Introduction 

Science and Technology is essential for the national 

development and progress. Hence, the Philippine 

Constitution highlights its importance as Article XIV, 

Section 10 states, “The State shall give priority to 

research and development, invention and their 

education, training and services. It shall support 

indigenous, appropriate, and self-reliant scientific and 

technological capabilities and their application to the 

country’s productive systems and national life”. 

 

It was the first time for the Philippines to join the 

Programmed for International Student Assessment 

(PISA) of the Organization for Economic Co-operation 

and Development (OECD) in 2018, as part of the 

Quality Basic Education reform plan and a step 

towards globalizing the quality of Philippine basic 

education. Released on December 3, the 2018 PISA 

results revealed that the Philippines scored 353 in 

Mathematics, 357 in Science, and 340 in Reading, all 

below the average of participating OECD countries. 

 

Teaching of the subject Chemistry is a challenging 

endeavor that calls for teacher engagement in a variety 

of methodologies and techniques in science to make 

the teaching-learning process meaningful. Despite the 

various approaches, methods, techniques, and 

strategies suggested, problems of students in learning 

science remain one of the most difficult tasks among 

science teachers. Thus, this predicament has called for 

the adaptation and utilization of sensible instructional 

materials.In support to Piaget’s theory, the cognitive 

constructivist theory of multimedia (CCTM) was 

developed stating that designing interactive digital 

materials using the principles of CCTM produces 

functional interactive teacher-made digital learning 

materials that engage and motivate learners. In relation 

to this, teachers’ role is to prepare suitable 

instructional materials that fit to the intellectual 

capacity of the students and monitor the development 

of the learners. 

 

This is apparent in the integration of computer-based 

l i teracy programs in word analysis,  text 

comprehension, and fluency, alongside shared stories 

(Castillejos, 2017). Computers inside the teaching 

space are highly used in many institutions such as the 

traditional or outdated, advanced and varied 

institutions. As the application of computers in the 

classroom develops, its prospective influence on 

learner’s information retention and comprehension are 

immeasurably unknown.One such device that uses 

computer is the multimedia. Multimedia is a 

combination of text, animated graphics, videos, and 

sound delivered to learners by teachers via some 

electronic means. Educators use them because it 

appeals to students’ sensitivity and makes the learning 

process more interactive. In a generic sense, 

multimedia is simply the use of more than one media 

elements. One has encountered multimedia if he has 

listened to a music clip from an online music store, 

played interactive games on the Web, or purchased a 

product or service using an interactive format and e- 
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commerce Web site.It is in this premise that the 

researcher was motivated to conduct this study, 

hopefully to bring to the fore the importance of 

multimedia as a device to advance the intellectual 

skills of the learners and to integrate and change 

enormous quantities of information that explain 

today’s fast paced changing culture. 

 

Research Questions 

 
This study aimed to determine the effectiveness of the 

developed interactive multimedia materials in selected 

topics in Chemistry for Grade 10 students of Sta.Lucia 

Hig h  S c h o o l  d u r i n g  the  s c h o o l  y ea r  

2019-2020. Specifically, it sought answers to the 

following questions: 

 

1. What are the topics in Chemistry 10 that are suitable 

for the development of Interactive Multimedia 

Materials? 

2. How do the experts and the Chemistry teachers 

evaluate the developed multimedia instructional 

materials in terms of the following criteria? 

2.1 Format; 

2.2 Content; 

2.3 Presentation and Organization; 

2.4 Appropriateness and Updatedness; and 

2.5 Technical Aspect? 

3. Is there a significant difference in the evaluation of 

the two groups of respondents on the developed 

interactive materials? 

4. What is the performance level of the learner’s 

respondents before and after using the developed 

materials based on their pretest and posttest mean 

score? 

5. Is there a significant difference between the pretest 

and posttest mean scores of the respondents? 

6. What are the comments and suggestions of the two 

groups of respondents to improve the developed 

multimedia instructional materials? 

7. What are the perceptions of the learner respondents 

on the use of the developed Interactive Multimedia 

Materials? 

 

Literature Review 

 

Jamela (2011:67), as cited by Marces (2015) stated 

that the low performance of students is attributed to 

the deficiency of textbook and instructional materials 

in teaching the subject. Thus, it is important for the 

teacher to know how to develop interactive multimedia 

materials. The selection of the materials should be 

based on the needs, interest, and capabilities of the 

students.In addition, Solar (2016) had argued that the 

adoption of ICT enhances the quality of learning and 

improves the quality of education. This is consistent 

with the study by Gallego (2017) who argued that, for 

a successful improvement of the quality of education, 

a country needs implementation of ICT policies and 

regulations that must be effective and vigorous at all 

levels.Relatively, Se (2016) proved in their study that 

computer assisted instruction group performed 

significantly better in mathematics learning and that 

the time taken by the computer assisted instruction 

group was nearly two-thirds of the time taken by the 

traditional group to complete the instruction on the 

selected topic. 

 

Multimedia learning tools could assist and help 

motivate students by supplementing traditional 

teaching modalities with learner-centered learning 

through application and practice (Son & Simonian, 

2016). Likewise, Ignacio (2017) mentioned in his 

study that interactive multimedia learning contributed 

to the development of independent learning skills in 

students. Independent learning strategies elevate the 

students’ interest in their subjects and competitiveness 

when it comes to different concepts and lessons. This 

kind of method does not only require the students to 

depend on the teacher’s lectures, but they are also 

given the right to explore and discover new knowledge 

on their own. This also prepares them for their future 

careers as they take responsibility for the important 

things that must be done. 

 

Another study about multimedia was conducted by 

Soriano (2015) entitled “Interactive Multimedia 

Materials in Physics and its Implication” which 

showed that there was a significant difference in the 

achievement of the students taught using multimedia 

materials. Thus, the students with improved 

instructional materials obtained the highest 

achievements score at posttest. Also, utilization of the 

improved interactive multimedia materials promotes 

and enhances effective teaching learning process in 

Physics. 

 

Furthermore, Barredo (2015) in his study “Studying 

the Impact of Using Multimedia Interactive Programs 

on Children’s Ability to Learn Basic Skills in Science” 

showed that there was an improvement in students’ 

learning skills, which was not a proposal for the 

replacement of traditional education. Rather, 

interactive-enhanced learning could provide a very 

useful alternative to traditional education, especially in 

cases where it is not applicable to teach through 

traditional methods.Lastly, Belen (2017) conducted a 

study to find out the impact of using the computerized 

program of a multimedia structure on students’ 
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cognitive traits and the educational methods which 

were ignored in the traditional method. The study 

showed a statistically significant difference in the 

average marks of the experimental group and the 

control group in favor of the experimental group which 

studied using the multimedia method. 

 

Methodology 

 

The descriptive type of research was used to evaluate 

the developed IMM based on five criteria namely, 

format, content, presentation and organization, 

appropriateness, and updatedness. As stated by Zulueta 

(2010) the descriptive method focuses on the present 

condition of the person or class and may involve 

induction, analysis, and measurement. Descriptive 

method was applied because the problems were to test 

the level of acceptability and significant effect of the 

interactive materials as perceived by the respondents 

using the z-test. 

 

On the other hand, the experimental type of research 

that is quasi experimental one group design was used 

to determine if the developed IMM will enhance the 

performance of the learners in selected topics in 

Chemistry 10 through try-out of the materials by the 

experimental group. As stated by Zulueta (2010), the 

experimental research describes what would be and 

when a certain factor was carefully controlled. The 

emphasis was on the cause-effect relationship wherein 

the variables were carefully manipulated for the 

purpose of determining their influences. 

 

Participants of the Study 

 
The main sources of data to determine the 

acceptability of the developed IMM were the five 

selected experts and 15 Science teachers who used an 

evaluation instrument to relate the material itself: 

using the five-point Likert Scale. On the other hand, 

the main source of data to determine the develop 

IMMs that would enhance the academic performance 

of the learner respondents in selected topics for 

Chemistry 10 were the 52 learners from one section of 

grade level 10 in Sta.Lucia High School. Both groups 

of respondents were selected through purposive 

sampling. 

 

Instruments of the Study 

 
There were three research instruments used in the 

study to gather the needed data. The first was the 

evaluation instrument which was adopted from the 

thesis of Castillejos (2018) which was also evaluated 

 

by experts in Science in Rizal High School. Since the 

instrument had already been validated, the researcher 

did not subject it to validation process. The second 

research instrument used was developed by the 

researcher. It consisted of a 30 item questions that 

covered all the topics included in the IMM. The 

teacher made pretest/posttest on the scope of IMM in 

line with the learning competencies in teaching 

Science in order to determine its validity in terms of 

effectiveness The pretest and the posttest were 

validated by the Chemistry teachers, master teachers 

and the adviser. The third research instruments used 

was the researcher-made instrument that determined 

the perception of the learners’ respondents on the 

developed IMM. 

 

Procedure 

 
A letter of request was addressed to the principal of 

Sta.Lucia High School before the conduct of the 

study. Upon approval, the respondents of the study 

were identified. The researcher also asked permission 

from the coordinator of the Science Department to 

allow her colleagues in the department to conduct the 

study. The researcher discussed to the selected 

respondents the objective of the IMM for Chemistry 

10. The pretest and the posttest were validated by the 

experts and Science teachers respectively. After the 

validation of the test, the pretest was administered to 

52 learner respondents who were enrolled in Sta. Lucia 

High School.The posttest was administered after the 

learners had undergone the use of IMM. The data 

gathered from the different instruments were analyzed 

with the use of appropriate statistical tools. The results 

of the analysis of data were used in determining the 

effects of IMM on the performance of the learners in 

Chemistry. 

 

Ethical Considerations 

 
The researcher herself explained and gave the 

informed consent to each participant before the 

conduct of the study. She ensured them that the 

information would be used with utmost confidentiality 

and within the purpose of the study only. 

 

Results and Discussion 

 

Selection of Topics in Chemistry 10 Suitable for 

Development of Interactive Multimedia Materials 
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Table 1. Least Mastered Topics in Chemistry 10 

Based on the Fourth Periodical Test, School Year 

2018-2019 

 

 

It can be observed from the table the different topics in 

Chemistry 10 as reflected in the Curriculum Guide 

provided by the Department of Education. Based on 

the data, the topic, Gas Law was found to be the least 

mastered by the Grade 10 students at Sta. Lucia High 

School. This means that the said topic was not 

understood well by the students; hence, there was a 

need for an intervention material. Likewise, based on 

the ranking, it was the most selected topic that was 

suitable for development of Interactive Multimedia 

Materials. 

 

Respondents’ Evaluation on the Developed 

Interactive Multimedia Materials 

 

Table 2. Respondents’ Evaluation on the Developed 

Interactive Multimedia Materials in Chemistry 10 in 

terms of Format 

 

 

It can be gleaned in the table that the average weighted 

mean obtained from the experts was 4.42 interpreted 

as Satisfactory and from the teachers was 4.36 average 

weighted mean which was also interpreted as 

Satisfactory. 

 

 

From the results, it could be implied that the 

perceptions of the two groups of respondents in terms 

of Format were the same and that the IMM was good 

and presentable that will help the learner to understand 

the topics about the Gas Laws. 

 

Table 3. Respondents’ Evaluation on the Developed 

Interactive Multimedia Materials in Chemistry 10 in 

terms of Content 

 

 
The table shows that with respect to the contents, the 

average weighted means obtained was 4.42 for the 

experts and 4.45 for the teachers which were both 

interpreted as Satisfactory. The group of experts and 

teachers claimed that the objectives of the IMM were 

well stated and what was expected from the learners 

was Very Satisfactory as proven by the highest 

weighted mean of 4. 65 for experts and 4.80 for 

teachers. 

 

From the results, it can be seen that the perception of 

the experts and the teachers’ respondents on the 

evaluation of the developed IMM with respect to 

contents was the same. 
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Table 4. Respondents’ Evaluation on the 

Developed Interactive Multimedia Materials in 

Chemistry 10 in terms of Presentation and 

Organization 

 

 
 

As reflected in the table the evaluation of the 

multimedia with respect to presentation and 

organization obtained weighted mean of 4.53 for the 

experts which was interpreted as Very Satisfactory and 

4.42 for the teachers with an interpretation of 

Satisfactory. 

 

From the results, it can be implied that there is a 

matched perception between the two groups of 

respondents with regard to the effectiveness of 

Multimedia with respect to the presentation and 

organization. 

 

Table 5. Respondents’ Evaluation on the Developed 

Interactive Multimedia Materials in Chemistry 10 in 

terms of Appropriateness and Updatedness 

 

 

This table discloses that with respect  to 

Appropriateness and Updatedness the average mean 

obtained for experts was 4.42 and for the teachers was 

 

 

4.36 also interpreted as Satisfactory. 

The result implied that the two group of respondents 

pointed out that the IMM are suitable to use because it 

gives the learner the recent information and concrete 

explanations about the Gas Law. 

 

Table 6. Respondents’ Evaluation on the Developed 

Interactive Multimedia Materials in Chemistry 10 in 

terms of Technical Aspect 

 

 

The group of experts and teachers expressed that the 

sound and graphics are clear and congruent to the 

concepts which obtained the highest mean of 4.75 and 

4.8 respectively and was interpreted as Very 

Satisfactory. 

 

The result implies similarity in the outlook of the two 

groups of respondents in technical aspect. Both the 

expert and the teachers perceived a higher degree of 

evaluation. 

 

Test of Significant Difference in the Evaluation of 

the Two Group of Respondents on the Developed 

Interactive Multimedia 

 

Table 7. Test of Significant Difference on Format 

 

 

Table 7 shows that the computed t-value of 0.74 was 

greater than the critical value of <.05 under the one 

tailed test. Therefore, it failed to reject the null 

hypothesis; hence there was no significant difference 

in the evaluation of the two groups of respondents on 

the developed IMM in terms of Format. It only means 
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that both experts and Science teachers agreed that the 

format of the developed IMM had a good presentation 

and well-organized delivery that invites the learners’ 

curiosity and interest. 

 

Table 8. Test of Significant Difference on Content 

 

 

Table 8 shows that the computed t-value of 0.31 was 

greater than the critical value of <.05 under the one 

tailed test. Therefore, it failed to reject the null 

hypothesis; hence there was no significant difference 

in the evaluation of the two groups of respondents on 

the developed IMM in terms of Content. It only means 

that both experts and Science teachers agreed that the 

content of the developed IMM are well stated of what 

are expected from the learners that help achieve its 

purpose. 

 

Table 9. Test of Significant Difference on Presentation 

and Organization 

 

 

Table 9 shows that the computed t-value of 0.66 was 

greater than the critical value of <.05 under the one 

tailed test. Therefore, it failed to reject the null 

hypothesis; hence there was no significant difference 

in the evaluation of the two groups of respondents on 

the developed IMM in terms of Presentation and 

Organization. It only means that both experts and 

Science teachers agreed that the presentation and 

organization of the developed IMM has a sequence of 

activities that leads the teachers and students a learning 

route that is at an appropriate level of difficulty, 

engaging, and provides both motivating and useful 

practices. 

 

Table 10. Test of Significant Difference on 

Appropriateness and Updatedness 

 

 

 

Table 10 shows that the computed t-value of 0.74 was 

greater than the critical value of <.05 under the one 

tailed test. Therefore, it failed to reject the null 

hypothesis; hence there was no significant difference 

in the evaluation of the two groups of respondents on 

the developed IMM in terms of Appropriateness and 

Updatedness. It only means that both the experts and 

the Science teachers agreed that the developed IMM 

shows that the input materials in the IMM are up to 

date and that they incorporate the latest information 

and trends in learning. The level of difficulty of the 

activities presented in the developed IMM was also 

appropriate for the intended target learners. 

 

Table 11. Test of Significant Difference on Technical 

Aspect 

 

 

Table 11 shows that the computed t-value of 0 was 

greater than the critical value of <.05 under the one 

tailed test. Therefore, it failed to reject the null 

hypothesis; hence there was no significant difference 

in the evaluation of the two groups of respondents on 

the developed IMM in terms of Technical Aspects. 

This means that both experts and Science teachers 

agreed that the developed IMM shows an interface of 

interactive learning and allows a multi-sensory 

learning to the learners. 

 

Level of Performance of Learner Respondents in 

the Pretest and Posttest 

 

Table 12. Level of Performance of the Learners’ 

Respondents in the Pretest and Posttest of the 

Developed Interactive Multimedia Materials in 

Chemistry 10 

 

 

The table reflects that the scores of the group showed a 

pretest result of 51.92% which was at the satisfactory 

level, 42.31% in moderately satisfactory level and 
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5.77% or three students for needs improvement. 

During the posttest, 36 students or 69.23% were in the 

satisfactory level with 30.77% in very satisfactory 

level. The highest score in the pretest is 16 while in 

posttest was 26. The result implies that the scores of 

the group increased after their exposure to the 

developed Interactive Multimedia Materials. 

 

Table 13. Significant Difference Between the Pretest 

and Posttest Mean Scores of the Respondents 

 

 

The data show the significance level of 0.05 and a 

critical value of 1.645. Since it was observed that z = 

-15.001 ≤ zc = 1.645, it was concluded that the null 

hypothesis was rejected. 

 

From the result, it is implied that there was a 

significant difference in the scores of the pretest and 

posttest. This means that there is an improvement in 

the performance of the students after teaching them 

with the use of interactive multimedia. 

 

Comments and Suggestions Offered by the Experts 

and the Teacher Respondents 

 

The comments of the experts and the teacher 

respondents to further improve the developed 

Interactive Multimedia Materials in Chemistry 10 

included: (a) The program design is interactive; (b) I 

enjoyed these computer-based learning materials like 

this one in future lessons; and (c) The content was 

clear and easy to understand. 

 

Meanwhile, their suggestions were: (a) Include the 

curriculum guide in the IMM; (b) Simulations must be 

added to the IMM; (c) Removes clutter and 

distractions; (d) Change some of the graphics; (e) 

Rephrase the questions; and (f) Font size and color and 

style must be improved. 

 

Perceptions of the Grade 10 students on the developed 

IMM in Chemistry 10 

 

 

Table 14. Perceptions of the Grade 10 students on the 

Developed Instructional Multimedia Materials in 

Chemistry 

 

 
 

 

It implies that the developed Interactive Multimedia 

Materials helps the learners come to a deeper 

understanding through new supplementary learning 

materials. It also shows that the learners were actively 

in the learning process while using the developed 

IMM. The video clips and the presentations in the 

IMM had helped them deepen their understanding and 

delivered more detailed information. The animation 

and sounds also helped the learners to memorize 

better. 

 

The learners also expressed that through the use of 

IMM, learning becomes easy and there will be no 

worries in terms of problem-solving with regard to Gas 

Law. The developed Instructional Multimedia 

Materials is very effective in the teaching-learning 

process as perceived by the learners. 

 

Conclusion 
 

Based on the following findings of the study, the 

following conclusion was arrived at: The developed 
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Interactive Multimedia Materials are acceptable to 

teachers and are effective in improving the 

performance of the student respondents. 

 

In the light of the findings and conclusions, the 

following recommendations are hereby presented: (1) 

Development and modification of Interactive 

Multimedia should be regularly conducted through 

workshops in order to meet the learning demands of 

the students and enhance the skills of the teachers in 

IMM development. (2) The teachers should be 

encouraged to develop Interactive Multimedia in all 

subject areas and in other fields to attest the strengths 

of the findings of the study. (3) Another study should 

be conducted using the same instrument in a bigger 

population to validate the results of this study. 

(4) Other possible computer applications in the 

Interactive Multimedia Program should be developed 

in the future. (5) The developed IMM may be 

submitted to IT experts for further evaluation. 
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