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ABSTRACT 

 

This quasi-experimental study aimed to determine the effects of Multiple Intelligence-Based Instructions 

in teaching selected topics in Physical Science. Three sets of 30-item multiple choice type of self-made 

tests were utilized. Findings showed that both control and experimental groups got a low performance in 

the pre-tests. Moreover, upon teaching the lessons using Lecture, Discussion, and Demonstration in the 

control group, post-tests revealed that there were slight improvement in their mean performances while 

post-tests results of the experimental group using e-Learning, Independent Cooperative Learning (ICL), 

and Modelling obtained a remarkable improvement. Result revealed that there was no significant difference 

between the mean performance of both groups in pre-test while a significant difference between the mean 

performance in post-tests was observed. Meanwhile,  the difference in the control group was found in 

Demonstration. On the other hand, the experimental group’s mean increase in e-Learning was closely 

related to ICL while the mean increase of Modelling can be compared with that of ICL. However, although 

e-Learning can be compared to ICL and ICL to Modelling, e-Learning cannot be associated with Modelling. 

Therefore, Science teachers should enhance Multiple Intelligence-Based Instructions (MIBI) utilization to 

deliver the lessons in multiple ways mindful of the diversity that exists among students.  
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1. INTRODUCTION 

 

Based on the 21st century curriculum framework for Science Education, the idea of one-strategy-fits-all is 

no longer applicable in educating today’s learners who are indeed multiculturally-diverse among each other 

to be technologically, environmentally, and scientifically literate. Hence, RA 10533 states that teachers 

must be flexible in their strategy to be used in teaching and learning process and to adjust the curriculum 

and presentation of information to learners rather than expect them to modify themselves for the curriculum. 

 

In addition, science teachers need to differentiate the delivery of instruction in accordance with the 

intelligence and abilities of the learners to improve the recorded poor academic performances of Filipino 

students in science because as revealed by 2007 Third International Mathematics and Science Survey 

(TIMSS), Philippines ranked 36 out 38 participating countries and as bared by the results of the National 

Achievement Test (NAT) for high school, 46.38% is the passing rate in S.Y. 2009-2010 which is a slight 

decrease from 47.40% in S.Y. 2008-2009. These are further strengthened by the recorded low performance 

of the Grade 11 SHS students in President Diosdado Macapagal Memorial National High School in Science 

as reflected to their respective computed grades for the previous academic year. 

 

Consequently, to access relevant, efficient and quality science education, the K to 12 Basic Education 

Curriculum for science provides learners with wide range of content and performance standards that are 

indispensable in the world of work which can be realized by introducing and implementing innovations and 

reforms in the curriculum, testing and assessment and teacher and school development (EFA, 2015) and by 

using pedagogical strategies that are constructivists like inquiry-based, reflective, collaborative and 

integrative as stipulated in Republic Act No. 10533, otherwise known as “Enhanced Basic Education Act 

of 2013”. The above-mentioned findings are strong manifestations that teachers today must be able to utilize 
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various teaching strategies that will not only help the learners develop their cognitive domain, but rather 

complete development of the domains of human learning wherein psychomotor and affective domains are 

given emphasis too in a way that is respectful to the learners’ unique characteristics. 

 

It is of the utmost importance that all teachers adapt their pedagogical strategies to the varying needs of the 

learners through the Multiple-Intelligence-Based Instructions (MIBI). According to Gardner, Multiple 

Intelligence Theory maintains that all humans possess at least nine different intelligences (Verbal-

Linguistic, Logical-Mathematical, Visual-Spatial, Bodily-Kinesthetic, Musical, Interpersonal, 

Intrapersonal, Naturalist, and Existential) that represent a variety of ways to learn and demonstrate 

understanding. Thus, MIBI teaching strategies provide a way of understanding intelligence, which teachers 

can use as a guide in developing classroom activities that address multiple ways of learning and knowing. 

 

Moreover, the researcher chose the Multiple-Intelligence-Based Instructions (MIBI) in teaching the lessons 

that entails the use of E-learning, Independent Cooperative Learning (ICL) and Modelling because as 

stipulated in DepEd Order No. 31 s. 2012, teachers must utilize ICL to give students the option to learn on 

their own and/or with others those topics, content, or processes that they can handle by themselves.  

 

Meanwhile, Woodwall (2010) and Ulugtekin (2011) revealed that the use of E-Learning facilitates and 

enhances learning using Information and Communication Technologies (ICT) as a means of delivering and 

distributing educational content. On the other hand, according to American Modelling Teachers Association 

(2016), Modelling is a strategy that has been intentionally developed to correct many weaknesses of the 

lecture, discussion and demonstration methods of instruction typically seen in STEM classrooms. These 

weaknesses include the fragmentation of knowledge, student passivity, and the persistence of naïve beliefs 

about the physical world. 

 

Based on the idea that a change in the delivery of instructions can help overcome the ineffectiveness of 

educational systems and its inability to respond to students’ needs, there is a need to investigate if using the 

Multiple-Intelligence-Based Instructions (MIBI) can improve academic performance of Grade 11 learners 

in Physical Science at President Diosdado Macapagal Memorial National High School for Academic Year 

2018-2019. Furthermore, findings of the study shed light on the adjustment and interventions which were 

integrated in the proposed Strategic Intervention Material (SIM). 

 

3. MATERIALS AND METHODS 

 

Quasi-experimental method of research which involved the use pretest-posttest control group design was 

used in this study. Three different sets of self-made test questions with 30 items each for the pre-test and 

post-test constructed based on the curriculum guide and carefully validated by the expert and used for 

reliability testing were used as primary data gathering tools to 30 Grade 11 SHS students of President 

Diosdado Macapagal Memorial National High School from each group of respondents who were chosen 

using Stratified Random Sampling with equal allocation. 

 

Data were treated statistically using Descriptive Statistics such as Frequency, Percentage, Weighted Mean, 

and Ranking and Inferential Statistics such as t-Test for dependent and independent sample to assess the 

difference in the performance of the respondents in pre-test and post-test, One-way Analysis of Variance 

(ANOVA) to determine the difference in the mean increase in the performance of the respondents, Shapiro 

Wilk’s test to find the normality of the data gathered, and Duncan Multiple Range Test to determine exactly 

where does the significant difference in the mean increase among the teaching strategies used. 
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3. RESULTS AND DISCUSSION 

 

Pre-tests of the control group respondents revealed that their mean performance both for lessons 1, 2, and 

3 was low. These performances cab be attested by their obtained mean scores of 8.43, 7.46, and 7.433 

respectively. On the other hand, post-tests of the control group respondents showed that their mean 

performance in lecture method was average as shown by the obtained mean score of 13.  This is parallel to 

the notion of Campbel, et al. (2011) which revealed that learners with verbal linguistic intelligence can 

learn through writing, reading, talking, and listening to the topic. This can be done through the use of lecture 

as teaching strategy. For Discussion method, their mean performance remained low as indicated by the 

mean score of 12.5. this was supported by the findings of Salandanan and Corpuz (2015) which pointed out 

that if the leaners are not being taught in accordance with their needs, interest, and abilities, it is understood 

and expected that the results would suffer from poor academic performance. For Demonstration method, 

their mean performance was average as confirmed by the mean score of 13.97. This is congruent to the 

notion of Farooq (2013) which explained that demonstration method invites cooperation with learners 

through teaching-learning process hence improves academic performance. 

 

Meanwhile, the mean performance of the experimental group in pre-tests was low as attested by the 

obtained mean score of 8.433, 7.467, 7.433 respectively both for lessons 1, 2, and 3.  This is in accordance 

with the findings of Olayinka (2016) which revealed that poor background of the students together with the 

difficulty of the topic involved in the tests were reasons behind the poor grades in pre-test. 

 

Post-tests of the experimental group respondents showed that their mean performance in E-learning method 

was very high as indicated by the mean score of 26.6. This is connected to the notions of  Jethro, et al. 

(2012) which stated that E-learning could help remove barriers to achievement by engaging learners of all 

abilities. For Independent Cooperative Learning (ICL), their mean performance was high as shown by the 

mean score of 24.67. This is strengthened by Herrman (2013) who claimed that ICL is a preferable 

alternative to traditional instructional method because it could improve students’ thinking and engagement 

among each other. Hence, it produced positive achievement results while for Modelling method, the mean 

performance was high as shown by the mean score of 24.13. This is supported by Clement (2011) which 

revealed that the use of models provided an environment for interactive student engagement thus, 

significant learning gains are achieved. 

 

Moreover, there is significant difference between the pre-tests and post-tests of control group respondents. 

Hence, the null hypothesis was rejected. Results showed that conventional teaching methods could improve 

students’ academic performance since there is also interaction between teacher and students and mode 

discipline in the class. However, as explained by Salandanan and Corpuz (2015), teaching strategies to be 

used by the teacher in delivering the instruction must be suited to the needs, interests, aptitude, learning 

styles and intelligence of the learners so that optimum development can be achieved. 

 

Furthermore, there is also significant difference between the mean performance of the experimental group 

respondents in terms of pre-tests and post-tests. Thus, the null hypothesis is rejected. This result is 

strengthened by the findings of Hanafin (2014) stated that the proper use of Multiple Intelligence Based 

Instructions in classrooms can promote successful student outcomes including more interest and 

motivation, better recall, deeper understanding and higher attainment. 

 

In addition, there is no significant difference between the mean performance of the control and experimental 

group in terms of pre-test. Kelly (2013) explained that pre-test is designed not to assess performance yet, 

but to gauge students’ prior knowledge, strength and weaknesses regarding a certain topic to determine 

what corrective measures or appropriate actions are necessary to help the students improve their academic 
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performance.  However, it should be noted that in terms of post-test, there is a significant difference between 

the mean performance of the control and experimental group respondents. This result is anchored on the 

notion of Bas (2016) which claimed that students taught in accordance with multiple intelligences theory 

can improve their academic performance. 

 

A significant difference in the mean increase of the conventional teaching strategies (Lecture, Discussion, 

and Demonstration) was also found. among the three conventional teaching strategies used in the control 

group, Demonstration worked slightly better in improving the respondents’ academic performance when 

compared with the other two. This reveals further that all the conventional teaching strategies used brought 

positive effect on the improvement of the respondents’ performance in post-test from pre-test. Thus, the 

null hypothesis is rejected. 

 

On the other hand, there is also significant difference in the mean increase of the Multiple Intelligence-

Based Instructions (E-learning, Independent Cooperative Learning, and Modelling). As shown by the 

results, the highest mean increase of 18.167 was obtained in E-learning. This explains that among the three 

MIBI used in teaching the experimental group respondents, E-learning was the best since this worked well 

to almost all of the respondents in terms of improving their performance in the post-test regardless of their 

dominant intelligences. Furthermore, the mean increase of 17.233 obtained in ICL was closely related to 

E-learning. This implies that the two strategies can be compared with each other in terms of their 

effectiveness as reflected on the results of the mean gain increases while Modelling obtained a mean 

increase of 16.7 which is also closely related to ICL. But, it can be noted that although E-learning can be 

compared to ICL and ICL can be linked to Modelling, E-learning cannot be associated with Modelling 

since the obtained mean gains were quite far between each other. These results led to the rejection of the 

null hypothesis. These results are found similar to the notions of Tarmizi  (2012) which revealed that E-

learning method is a powerful tool in learning by doing.  

 

4. CONCLUSIONS 

 

Science teachers may continuously employ conventional teaching strategies since these brought a slight 

improvement in the performance of the control group respondents. Nevertheless, Science teachers should 

enhance the utilization of Multiple-Intelligence-Based Instructions because these had significantly affected 

the performance of the experimental group respondents. 
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