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Abstract: This action research investigated if teaching Grade 7 science using Multimedia Supported Inquiry-based
Learning improved the academic performance of the students. The study utilized pre-test-post test control group
design. Two sections of Grade 7 were purposely selected to be the control and experimental group of the study. Both
the control (N=50) and experimental group (N=49) was taught using Inquiry-based Learning but the experimental
group was given multimedia as a support intervention. Pre-test/post-test was administered using a validated 15-item
questionnaire adapted from Grade 7 Science Learner’s Material Module for the K-12 program of the Department
of Education. Analysis of data was done after two-week intervention. After comparing the post-test means of the
control and experimental group the means are significantly different. The results showed enough evidence that
Multi-media supported Inquiry-based Learning was much better teaching approach compared to Inquiry-based
learning alone. The study therefore concludes that Inquiry-based Learning must be supported by Multimedia in
teaching science to better improve the academic performance of the students.
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I. INTRODUCTION

1.1 Background of the study

New educational reform is emerging in the Philippines. The K to 12 framework demands best teaching strategies to
address students’ needs in this new curriculum. Over the past several years, inquiry-based learning was used in teaching
science in the K to 12 programs. Inquiry-based has significant constructive effects on science achievement and interest in
science (Areepattamannil, 2012). Inquiry-based learning can present important opportunities for students to develop their
understanding of both science content and scientific practices. But, the completion of inquiry-based learning in classroom
practice has been challenging because of different conceptualizations and practices across educational fields (Levy et al.,
2013). Inquiry-based learning is gaining recognition in science curricula in the 21st century teaching. One of the essential
reasons is that its success can be significantly enhanced due to the recent technological advancement that permit the
inquiry process to be supported by electronic learning environments (Pedaste et al., 2015). One of the electronic supports
that gain popularity is by the use of the multimedia. Multimedia can be static graphics such as photos, drawings, maps,
charts, figures, and tables or dynamic graphics such as video or animation (Mayer, 2002). Using multimedia, Mayer
(2002), also stressed out that people learn better from graphics and narration than from graphics, narration and on-screen
text. People better understand when words and pictures are presented near rather than far from each other on the page or
screen. Mayer (2002) pointed out that people learn better when cues that highlight the organization of the essential material
are added in the instruction. The study of Jamet (2014), found out that the effects of attention guiding during the learning
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of a multimedia, visual cues can promote learning. The research of Ljubojevic, et al (2014) found out also that the use of
supplementary video content in multimedia teaching increase students’ perception of important information and motivation
for learning. The results of their study also suggest that the most efficient method of use of supplementary video is
incorporation with educational video content in the middle of a lecture. This point of video insertion provides the best
results.

Teachers find difficulties in teaching science using a learner centered and inquiry-based approach since concepts and skills
in Life Science, Physics, Chemistry and Earth Science are presented with increasing levels of complexity from one grade
level to another in spiral progression. The lack of resources, large classes, and the limited exposure to inquiry of learners
hinder the realization of inquiry-based learning and teachers resorting to a didactic pedagogy (Ramnarain, 2014). In spite
of the encouraging effect of inquiry-based learning, teacher-researcher observed that using inquiry-based approach, Grade
7 students were not performing well in science. Specifically, the weakness of the Grade 7 students is on retention of
learning science ideas and concepts. Students not only do not know how to investigate and solve problems in science, they
also do not know how to decipher good information from irrelevant information. Lehtinen & Viiri (2017) on their research
found out that inquiry-based learning must be properly guided in order to attain most favorable learning outcomes. The
teacher-researcher also observed that students lack strategies and interest in understanding science concepts.

Teacher-researcher was intrigued by the phenomena of how students who are repeatedly exposed to a concept, yet still do
not perform well in science. This situation calls for teachers to be creative and innovative in preparing lessons for all
students based upon their readiness, interests, and background knowledge. Teachers need to experiment with new teaching
approaches in their classroom sometimes in combination of different teaching strategies (Crawford et al., 2014). Since K
tol12 science curriculum suggest that science teaching must be in inquiry-based learning, the merging of inquiry-based
learning and multimedia represents a powerful teaching strategy that might improve the interest and academic performance
of students in science.

1.2 Objectives of the study

This experimental research aimed to compare the science performance of Grade 7 students of Tagoloan National High
School using two different teaching strategies for school year 2017-2018. Specifically, it also aim to investigated if
teaching Grade 7 science using Multimedia Supported Inquiry-based Learning improved the academic performance of the
students.

II. METHODOLOGY
2.1 Innovation, Intervention and Strategy

At present, students in their science classes were taught using inquiry based teaching with spiral progression approach. In
the K-12 program, science education aims to develop scientific literacy among students that will prepare them to be
informed and participative citizens who are able to make judgments that may have social, health, or environmental impact.

Prior to the study, the teacher-researcher administer pretest to both control and experimental group on the topic
‘Reproduction’ of Module 4 of Unit 2. Module 4 introduced students on the different modes of reproduction in
representative plants, animals, and microorganisms. Learning activities on this module helped students recognize the
different ways that organisms reproduce. At the end of the module, students were capable of explaining asexual and sexual
reproduction and differentiate the offspring resulting from each mode of reproduction. The suggested time allotment for
this topic is 5 to 6 hours. Thus, this action research was conducted for about two weeks. Both the control and experimental
group was taught using inquiry-based learning but the experimental group was given multimedia as a support intervention.
The experimental group was reinforced using power point presentations, video presentations and animations. After the
topic had been discussed, post test was administered. The scores were analyzed to determine if students on control and
experimental group have learned something on the topic about ‘Reproduction’. The data from the pre/post test was used to
determine if inquiry-based learning as well as the Multimedia Supported Inquiry-based Learning had been effective in
enhancing students’ performance in science. It was also used to determine whether the experimental group performs much
better than the control group.
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2.2 Action Research Methods

This action research utilized the pretest-post test control group research design since its main purpose was to analyze the
effectiveness of an innovative teaching strategy, the Multi-Media Supported Inquiry-Based Learning. According to Dugard
& Todman (1995) pre-test-post-test control group designs are suited in investigating the effects of educational innovations
and are frequently used in educational research. The possible effect of Multi-Media Supported Inquiry-Based Learning
strategy to the mean scores on achievement of students on a two-week lesson in Grade 7 Science was analyzed in order to
find out if the proposed intervention was effective in improving students’ academic performance in science.

Two sections of Grade 7 students were taught the same lessons for two weeks. The experimental group was taught using
Multi-Media Supported Inquiry-Based Learning. On the other hand, the control group was taught using Inquiry-based
learning alone.

2.2.1 Participants of the study

The participants of the study were composed of two groups of Grade 7 students of Tagoloan National High School in
which both belong to heterogeneous class and of almost equal intellectual ability. The control group was Grade 7 Section
Attentive. This section was composed of 24 males and 26 females (N=50). The experimental group was Grade 7
Admirable, composed of 22 males and 27 females (N=49). Simple random sampling was done to identify which group will
be the control and experimental group. The experimental group was given interventions to enhance their academic
performance in science by using multimedia as an interactive tool in teaching. The other section served as the control
group of the study. The science topics and teaching methodologies in the experimental group and control group were
identical but the experimental group had multimedia as support intervention.

2.2.2 Data Gathering Method

After the study was recommended and approved by the principal and division office, the teacher-researcher started the
experiment for two weeks. The research instrument used was a validated 15- item pre-test/post-test adapted from Grade 7
Science Learner’s Material Module for the K-12 program. The average scores for pre-test and post-test was used for
statistical treatments to determine whether the proposed intervention was effective or not.

3.1 Discussion of Results

Based on the computed results of the study the means of the pretest of the control group was 4.16 (SD=1.6581) while on
the experimental group was 4.0204 (SD=1.6769). The variance results of 2.7494 and 2.8121 were not that large which
indicate that both classes were heterogeneous. This means that the students of the control and experimental group were of
differing level of intelligence. This was definitely an excellent baseline since the results showed that the two sections
included in the study were almost the same in the manner that the scores were scattered. This means that the students’
groupings were mixed as to their abilities. The post test results revealed an increase on students’ performance both the
control and experimental group. The post test mean of the control was 7.08 (SD=1.5887) while on the experimental group
was 8.1837 (SD=1.5636) as shown in Figure 1.

4 B Pre test

W Post test

Control Group Experimental Group

Figure 1. Pretest and Post test Results of the Control and the Experimental Groups before and after the Experiment
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T-test for two independent samples of the pre test score means revealed that the t value was smaller than critical value
(0.4164<1.987), so the means were not significantly different (Table 1). The results showed that the control and
experimental group had the same background knowledge about the topic ‘Reproduction’. This was definitely a good
baseline since the results implied that the two groups included in the study were almost the same in the way that the scores
were showing.

Table 1. Significant Difference between Pretest of the Control Group and Experimental Group Prior to the Experiment

| |[Control Group |[Experimental Group |
Mean .16 |4.0204 |
Variance 2.7494 2.8121 |
[Stand. Dev. |[1.6581 11.6769 |
I 5 B |
il 0.4164 |
ldegrees of freedom o7 |
critical value |[1.987 |

**p<0.05

The absolute value of the calculated t for the pretest/post-test of the control group exceeds the critical value
(8.2666>2.011), so the means were significantly different (Table 2). This implied that there was an improvement in their
performance after two weeks session on the topic ‘Reproduction’. The results signify that Inquiry-based Learning
enhanced the academic performance of the control group. The results were the same to the study of Abdi (2014) about the
effect of inquiry-based learning on students’ academic achievement in science course, also found out that Inquiry-based
Learning improved students’ achievement in science. Sever & Guven (2014) found out some resistant behaviors of
students in science classes but by using Inquiry-based Learning positive improvement on student resistance behavior in
learning science were achieved. In short, Inquiry-based Learning does not only improve achievement in science, it also
improved students’ behavior towards learning science concepts.

Table 2. Significant Difference between Pretest and Posttest of the Control Group

‘ HP re test HPost test ‘
Mean .16 .08 |
Variance 27494 5241 |
Stand. Dev. 6581 15887 |
I & = |
T 182666 |
‘deg rees of freedom H49 ‘
‘critical value H2.011 ‘

**n<0.05

The absolute value of the calculated t of pretest/post-test of the experimental group exceeds the critical value
(12.505>2.011), so the means were significantly different (Table 3). The results showed that Multi-media Supported
Inquiry-based Learning enhanced Grade 7 students’ academic performance in science after a two-week session about the
topic ‘Reproduction’. Ljubojevic, et al., (2014) suggested that the use of Multi-media can be effective if supplementary
video was incorporated in the middle of a lecture. This point of video insertion provides the best results. Ocepek et al,
(2013), also suggested that students prefer structured texts with color discrimination in multi-media learning. Proper
technique was necessary in order for multi-media learning to be effective. Mayer (2002) suggested that people learn better
when corresponding words and pictures are presented near rather than far from each other on the page or screen.
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Table 3. Significant Difference between Pretest and Posttest of the Experimental Group

Pre test Post test
Mean 4.0204 8.1837
\Variance 2.8121 2.4447
Stand. Dev. 1.6769 1.5636
N 49 49
T -12.505
degrees of freedom 48
critical value 2.011

**p<0.05

After comparing the posttest means of the experimental and control groups of the two independent samples, the absolute
value of the calculated t exceeds the critical value (3.4838>1.987), so the means were significantly different as shown in
Table 4. The result showed enough evidence that Multimedia Supported Inquiry-based Learning was much better teaching
approach compared to Inquiry-based learning alone. The results also showed that the proposed intervention was effective
in enhancing Grade 7 students’ academic performance in science on the topic about ‘Reproduction’. Pedaste et al., (2015)
stressed out on their study that one of the essential reasons inquiry process significantly enhanced learning due to the
recent technological advancement that permit the inquiry process to be supported by electronic learning environments.
Sever et al., (2013) on their study had also found out that technology-supported teaching strategies had a positive influence
on students' attitudes toward science and technology and contributes to increase their academic achievement. Cheung et al.,
(2017) also pointed out that technology applications helped teachers increase the effectiveness of their lessons, especially
in making concepts visual, motivating, and accessibility.

Table 4. Significant Difference between the Posttest of the Control and Experimental Group after the Experiment

Control Group Experimental Group
Mean 7.08 8.1837
\Variance 2.5241 2.4447
Stand. Dev. 1.5887 1.5636
N 50 49
T -3.4838
degrees of freedom 97
critical value 1.987
**p<0.05
I11. CONCLUSION

Teachers encountered some problems in teaching science using inquiry-based approach. The lack of resources, large
classes, and the limited exposure to inquiry of learners are some problems that limit the implementation of inquiry-based
learning. Since K t012 science curriculum suggests that science teaching must be in inquiry-based learning, the results of
this study concluded that inquiry-based learning must be merged with multimedia to better improve academic performance
of students in science.
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The major findings of the study clearly show that Multimedia Supported Inquiry-based Learning significantly improved
the academic performance of the students on the topic ‘Reproduction’, the teacher-researcher would use this method to
other topics in Grade 7 science. Teacher-researcher suggests the used of power point presentation with photos, drawings,
maps, charts, figures, and tables or video and animation in teaching science subjects. Cues that highlight the organization
of the essential material must be added in the instruction. Corresponding words and pictures must be presented near rather
than far from each other on the page or screen. To have a better results, educational video must be incorporated in the
middle of a lecture. The teacher-researcher observed that Multimedia Supported Inquiry-based Learning does not only
improved academic performance in science but also boost the interest of students in learning science.

The study focused only to science subject, the teacher-researcher recommends that Multimedia Supported Inquiry-based
Learning must also be utilized to other subject area. Since the study was limited to inquiry-based learning merged with
multimedia, it would be more worthwhile that there must be future studies to be conducted in which multimedia must be
merged with other teaching strategies that might improve students’ performance.
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