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Abstract —

The main purpose of the study was to develop and validate modules in physics based on selected least
mastered competencies for tenth-graders. Hence, the researcher developed a set of modules which covered
six major areas of physics (i.e. motion, force, energy, momentum and impulse, and heat and
thermodynamics). Specifically, it sought to answer the following questions: (1) Were the developed modules
appropriate in terms of its objectives, content, design characteristics, learning activities, adaptability, clarity,
and evaluation as perceived by the pool of experts, teachers, and students? (2) Was there a significant
difference among the perceptions of the students, teachers, and experts with respect to acceptability of the
developed modules? (3) Would the developed modules enhance student’s performance in terms of
knowledge acquisition? The development and validation was anchored to the ADDIE model which involved
four stages: preparation, development, validation, and try-Out. Select physics experts from Philippine
Normal University, and teachers from Tibagan High School in the Philippines were the sample used for the
validation of the modules which were further tried out on 96 students of Tibagan High School. Moreover,
this study utilized the quasi-experimental design, as such, a pretest and posttest were administered to the
student users to determine the knowledge acquisition performance of the two groups of respondents (i.e.
experimental and control groups). Likert scale data collected and test results were analyzed using descriptive
and inferential data analysis procedures. The result of the study showed that the developed modules were
found acceptable for the 10" grade physics students. There was no statistically significant difference
between the evaluation of the students, peers, and experts on the module’s acceptability. Also, the developed
set of modules was found to be effective in terms of knowledge acquisition. Therefore, this study suggests
that the developed module can be a useful tool for teaching and learning basic physics.
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1. Introduction

Based on the results of 2012 National Achievement Test (NAT), the fourth year students from National
Capital Region (NCR) obtained a mean percentage score (MPS) of 48.90. In the given achievement results of
the five (5) subjects, science got the lowest MPS for the past school year. As such, the Department of Education
(DepEd) issued a memo that recommends to enhance the competencies needed to improve the performance of all
students across the country. One recommendation states that “provide supplementary materials (modular form) to
enhance the competencies of those in schools with more than one shift as an enabling mechanism to extend time.”
(“NAT overview and 2012 test results”, p 28). The National Science Education standards require science teachers to
make use of science tools and instructional materials, media and technological resources accessible to the students
and for the effective teaching of the subject matter. Furthermore, the development of the instructional materials
must be in the interests, knowledge, understanding, abilities, needs and experiences of students. In providing
quality education, one should not underscore the role of instructional materials in effective instruction.  Aside from
the basic textbook, the use of instructional materials is essential for meaningful and effective teaching (“Selecting
and Developing Teaching/Learning Materials,” 1997).

It is a fact that most high school students find physics difficult to understand. This may be accounted to the
use of mathematics as its language which requires skills in computation. Misunderstandings and misconceptions
among students arises when physics concepts are not properly explained. An instructional material will help
learners to understand the lesson better, especially when a classroom has a great number of students, learning is
difficult to achieve and individual differences are hardly monitored (“What Makes Physics Difficult?” 2008).

In learning specific skill or acquire knowledge, teacher can help student’s individualized instruction through
the use of modules. Modular learning is becoming popular because of the concrete application of principle of
individual differences in which student can proceed at a pace suited to his abilities.An educational authority stated
that development of production of textbooks and other instructional materials are necessary in order to achieve the
objectives of education. It is evident that instructional materials have been effective instruments for answering
quality education (Dizon, 1998).

Almario (2002) in his study concluded that the students who used her developed materials obtained higher
scores in the posttest than in the pretest. The manual she developed in Elementary Mathematics V proved to be an
effective tool in teaching Mathematics. Her study also stressed the importance of the content organization of topics,
mechanics and language used appropriateness of presentation, illustrations and pedagogical approaches in the
development of instructional materials. She further recommended the development of manuals in other
Mathematics subject to aid instruction of the teachers.

The achievement test given to the drafting third year high school students in the Division of Muntinlupa,
Vega (2004) had significantly identified the most difficult topics in drafting. He made a study on how developed
instructional modules in drafting affect the student’s performance. He found that there is a mastery level in the
performance of the students using his developed modules.

In the study conducted by Gagarin (2003) she found that her developed modules in physics proved to be
effective tool in teaching physics to the students of Samson College of Science and Technology. The modules found
to be valid and acceptable as assessed by the Science instructors and sophomore college students in her school.
Moreover, the findings of her study reveal that her developed modules in physics really enhance the learning
experiences of the students. For this reason, she recommends the adoption of her modules for classroom instruction
and be a pattern for developing instructional materials in other Science subjects in the different year levels.

Bayle (2004) specified the low performance of the fourth year students in Science and Technology IV
(Physics) in the Division of Taguig and Pateros for the school year 2003-2004. There were reviews and revisions
made in the Science curriculum yet students get low scores. She perceived the need of teaching-learning materials
so that students can learn to manipulate and do hands-on activities. For this reason, she conducted her study on how
the activity manual she developed affects the student’s performance. She then concluded that the manual effectively
increased the performance level of the students and was highly acceptable instructional materials as regard to its
usability, adequacy, clarity, and relevance.

The study conducted by Hermosisima (1999) showed that her developed modules in Physics 112 (Magnetism)
were an effective tool in teaching the subject rather than the lecture method. She made use of the identified
student’s difficulty in Physics 112 and arrived at her findings indicating that the use of modules had increased
student’s performance.

Sadsad’s (2000) study on validity of the resource book in Science and Technology I in the Division of Quezon
City revealed that there was high significant relationship between the assessments of the pilot and non-pilot science
teachers as to level of validity and acceptability of the resource book in terms of contents, organization of topics,
utility, mechanic or language used, appropriateness of presentation, illustration, pedagogical approaches and
physical makeup of the test.
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2. Methods

2.1 Research Design

The development and validation of the modules focused on the ADDIE Model. It involved four stages: Stage |-
Preparation; Stage Il- Development; Stage IlI- Validation; and Stage IV- Try-Out. And to determine the student’s
performance in knowledge acquisition, this study utilized the quasi-experimental design, as such, a pretest and
posttest were administered to the student users to determine the knowledge acquisition performance of the two
groups of respondents (i.e. experimental and control groups).

2.2 Subjects

The study took place in a public school in Makati City, Philippines. Ten [10] physics experts from Philippine
Normal University, and ten [10] teachers from Tibagan High School in the Philippines were the sample used for the
validation of the modules which were further tried out on 96 students of Tibagan High SchoolNinety-six [96]
students participated in the study which has lasted for almost five [5] months. All participants for the try-out were
physics students, who were taking the course as part of their basic education program for the school year 2012 to
2013. They were selected on the basis of class membership. Prior to the study, they were grouped into two
(Experimental group and control group) according to their first quarter grades in Physics. Only scores of students
who had completed both the pretest and posttest physics content exam were included in the data analysis.

2.3 Instruments

The data were collected through the following instruments: the California Physics Standard Test [CPST], and a
survey questionnaire. The tests were administered in the paper-and-pencil mode.

To determine the proficiency level of the participants in specified Physics skills or concepts, the researcher
administered the California Physics Standard Test [Released Test Questions]. The released test questions were taken
from the Physics Standard Test. Initially, the test questionnaire consisted of eighty-nine [89] questions which
represent various topics in Physics. However, to ensure its appropriateness for measuring the desired skills and
concepts that have been covered within the research period, the teacher-researcher chose forty-two [42] questions
from the test, which included motion, forces, conservation of energy, momentum, and heat and thermodynamics .
These items were in multiple-choice format taken within a 60- minute period. Each item has four choices and one
keyed answer.

To evaluate the level of acceptability of the module in terms of objectives, contents, design characteristics,
learning activities, adaptability, clarity and evaluation, the researcher had utilized student, teacher and physics
expert satisfaction survey results.

2.4 Procedures

The development and validation of the modules was carried out based on the ADDIE Model’s stages. Stage I-
Preparation; Stage IlI- Development; Stage IlI- Validation; and Stage IV- Try-Out. Each stage is composed of
different phases.

The preparation stage involved administering the pretest using California Standards Test. It was used to
determine the least mastered skills of the students. The identified contents and components of the module were
based on the result of the pretest.

The development stage involved the following phases; deciding on the format of the module, the process of
writing the module and the initial revisions needed to improve the first draft of the module.

In the validation stage, physics teachers (peers and experts) were asked to assess the module in terms of its
objectives, content, design characteristics, learning activities, adaptability, clarity and evaluation. Final revisions
made by peers and experts were incorporated in the printing of the final copy of the modules.

In the try-out stage, pilot testing of the modules were conducted using the quasi-experimental design. In this
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design there is an experimental and control group but there is absence of randomization.

2.5 Data Analysis

The data obtained from the survey were analyzed by utilizing both descriptive and inferential data analysis
procedure.

Item analysis was used to establish the least mastered skills of the student. This was the basis of the content
of the modules.

The median was computed to measure the respondents’ perceptions on the developed modules with regard to its
objectives, content, and design characteristics, learning activities, adaptability, clarity and evaluation.

To determine if there are significant differences on the perceptions of the students, peers and experts on the
developed modules, the Kruskal-Wallis H test was computed.

To test if there is a significant difference in the pre/posttest mean gain of students in the experimental group
(modular instruction) and the control group (traditional instruction), the t-test for dependent samples was computed.

To determine if there is a significant difference between mean assessments of the experimental group
(modular instruction) and the control group (traditional instruction), the t-test for independent samples was
computed.

3. Results and discussion

Research Question 1: Are the developed modules appropriate in terms of its: Objectives, Content , Design
characteristics, Learning activities, Adaptability, Clarity, Evaluation as perceived by the pool of experts (select
physics professors and teachers) and students?
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Figure 1. Median rating by experts
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Based on the figure above, the developed modules are rated from ‘acceptable to ‘strongly acceptable’ by the
experts in terms of the different criteria: objectives, content, design characteristics, learning activities, adaptability,
clarity and evaluation.

Research Question 2: Is there a significant difference among the perceptions of the students, teachers, and experts
with respect to the acceptability of the developed modules?

To determine if there are significant differences among the assessments of the students, peers, and experts on

the acceptability of the developed modules, the Kruskal-Wallis H Test was utilized.

Table 1
Kruskal-Wallis H test

S Group N Median

- core A 10 5.0000
Chi-Square 15.963 B 10 4.0000
Df 2 C 10 3.0000
Asymp. Sig. 000 Total 30

A Kruskal-Wallis H test showed that there was no statistically significant difference in among the
assessments of the students, peers, and experts on the acceptability of the developed modules, ¥2(2) = 15.963, p =
0.000, with a median rank score of 5.00 for A, 4.00 for B and 3.00 for C.

Research Question 3: 3.Will the developed modules enhance students’ performance in basic physics?

Computed mean of the pretest and posttest in the experimental group (modular instruction) and the control
group (traditional instruction) are shown in table.

Table 2:

Result of pretest and posttest of experimental and control group

CST Mean Std. Deviation Std. Error Mean
Experimental Control Experimental Control Experimental Control

Pretest 16.7083 15.1042 3.6259 3.47171 0.52335 0.5011

Posttest 36.1458 18.9167 7.62412 5.83034 1.10045 0.84154

To test if there was a significant difference in the mean gain of the two groups, a t-test for dependent samples was
computed.

Table 3a

Mean Gain of the groups
CST Mean N Std. Deviation Std. Error Mean
Pretest-Posttest -19.4375 48 9.00805 1.3002

Experimental

Pretest-posttest -3.8125 48 6.75610 0.97516
Control
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Table 3b
Significance Level of CST Pre-Post Test Score

95% Confidence Interval

Mean of the Difference Std.
CST Difference  Lower Upper Deviation T df p-value
Pretest-Posttest -19.4375 -22.05316 -16.82184 9.00805 -14.95 47 0.000
Experimental
Pretest-posttest -3.8125 -5.77427 -1.85073 6.75610 -3.91 47 0.000

Control

Content —knowledge acquisition was determined by the score on the California Physics Standard Test [CPST]. It
was administered before and after implementing the developed modules. The test comprised of 42 selected response
items and the score was determined by summing the number of correct items [maximum possible score is 42].
Pretest and posttest content knowledge scores were summarized in Table 2. Pretest mean score for the experimental
group was 16.7 with standard deviation of 3.6. While pretest the mean score of the control group was 15.1 with a
standard deviation of 3.4. These data only shows that the level of homogeneity of the two groups (experimental and
control) is high. The data also showed that after the use of the modules, the posttest mean of experimental group is
36.14 with a standard deviation of 7.6. On the other hand, the posttest mean of the control group is 18.91 with a
standard deviation of 7.6. A t-test for dependent samples (experimental) indicates that there was a significant
difference [M=-19.43, SD=9.00] conditions; t [47] =-14.95, p was less than 0.0001[Table 3b]. It can be perceived
that students perform better using the developed modules

4, Conclusion

This study addressed three research questions and showed the following findings:
(i) The developed modules are rated from “acceptable to ‘strongly acceptable’ by the experts in terms of
the different criteria: objectives, content, design characteristics, learning activities, adaptability,
clarity and evaluation.

(ii) There was no statistically significant difference in among the assessments of the students, peers, and
experts on the acceptability of the developed modules.

(iii) The developed modules promoted students’ performance in content-knowledge acquisition.

5. Recommendations

The main purpose of this study was to develop and validate physics modules based on the least mastered
competencies and assess the impact of the developed modules on students’ knowledge acquisition. The data suggest
that the developed modules are acceptable and have a positive impact on students’ performance [i.e. knowledge
acquisition]. However, carefully conducted research should be done at different grade levels and in a variety of
disciplines. Furthermore, a reproduced of this study which the sample is large enough and is conducted over a much
longer period of time in between the pretest and posttest could also reveal additional insight of the impact of the
developed materials.

150



International Journal of Education and Research \ol. 2 No. 12 December 2014

Bibliography

Acero, O. J. (2000). Principles and strategies of teaching. Manila: Rex Bookstore Inc.

Almario, R. (2002). The validation of manual on selected topics in elementary mathematics v
(Doctoral dissertation) .Eulogio “Amang “Rodriguez Institute of Science and Technology, Manila.

Armbruster, B. (1998). The problem of inconsiderate text. New York: Longman Publishing House.

Baldogue, A. (1996). Teaching math effectively. Educator's Journal , 6.

Bayle, N. (2004). Development and validation of laboratory manual in physics (Doctoral dissertation).

Eulogio “Amang “Rodriguez Institute of Science and Technology, Manila.

Carry, R. (1994). The psychology of learning . New York: The Center of Applied Research in Education.
Center, N. E. (2012). Retrieved from Department of Education:
depedqc.ph/announcements/2013-NAT- GUIDELINES/2013%20NAT%200verview...

Clemente, A. (1996). Educating filifinos for the 21st century . Manila: Westin Philippine Plaza.

Dawson, C. (1996). Two different ways of knowledge:some inquiries for sccience and technology. The
Awustrilian Science Technology.

Deauna, M. (1996). Teaching science as a process . The Teacher , 2.

Dizon, A. (1998). Presidential decree on education and related laws. Quezon : Rex Bookstore.

Ellis, J. (1998). Module for basic nursing (2nd edition). Boston: Houghton Mifflin.

Gagarin, C. (2003). Module in physics I: development and evaluation (Master’s thesis). .Eulogio
“Amang “Rodriguez Institute of Science and Technology, Manila.

Giancoli, D. (1998). Physics:principles with applications. New Jersey: Prentice Hall Inc.

Gregorio, H. C. (1986). Introduction to education in the Philippine testing. Quezon: Garcia Publishing Company.

Guzetti, B. (1997). Attribute games and problems:teacher's guide . New York: McGraw-Hill Book Co.

Harlen, W. (1998). Program in primary science: Workshop materials for education (Unpublished
master’s thesis). Fontiedge College.

Hermosisima,V. (1999). Development and validation of modules in physics 112 (magnetism) for DTI students of
Cebu state college of science and technology (Unpublished master’s thesis). Philippine Normal University,
Manila.

Hughes, S. (1995). Strategies to promote inclusion in primary grades mathematics classroom.

Canada:Education Winten.
IJESE From Australia. (2008). What makes Physics Difficult? International Journal of Enviromental Science
and Education, 30-34.

Jones, L. (1997). Effects of a laboratory manual design incorporating visual information processing aids
on student learning. Colorado: University of Colorado.

Libranda, E. D. (2004). Development and validation of a module on the conduct of science investigatory project:

a cooperative learning approach (Master’s thesis). Philippine Normal University, Manila.

Padolina, M.C. (2002, February). CHED’s —SUCS policies and standards on instructional materials development
as tools for educational innovation. Paper delivered at the national seminar-workshop on instructional
materials development and book writing and publication, Bayview Park Hotel, Manila.

Palma, J. (1992). Curriculum development system: A handbook for school practitioners in basic

education. Manila: National Bookstore Inc.

151



ISSN: 2201-6333 (Print) ISSN: 2201-6740 (Online) WWW.ijern.com

Paredes, M. (1998). Effective teaching through well prepared syllabi and course outlines. Philippine quarterly ,

19.
Pillo, E. (1991). Development of laboratory manual on the basic concepts of physics (Master’s thesis). Eulogio
“Amang “Rodriguez Institute of Science and Technology, Manila.
Ravitch, D. (1996). Beyond the textbook,strategies for effective teaching . New York: Harper Collins Publisher
Inc.
Rojas, M. (1990). Notes on strengthening of sccience and technology . The Modern Teacher , 224.

Romey, W. (1999). Inquiry techniques of teaching science. New Jersey: Prentice Hall Inc.

Roxas, M. (1998, December). Notes on strengthening of multi-competencies in teachers responsive to the demands

and threats of global competition in the 21% century . Teacher seminar Caviet stadium.
Rubo, E. (2005). Validation of workbook in science and technology | (Master’s thesis). Philippine Normal
University, Manila
Sadsad, Z. (2000). Validity of the resource book in science | (Master’s thesis). Eulogio “Amang “Rodriguez

Institute of Science and Technology, Manila.

Selecting and developing teaching/learning materials. (1997, April). Retrieved from The Internet TESL Journal

,Vol.IV, No 4,: http:// iteslj.org/Articles/Kitao-Materials.html
Schomo, W. (1995). Modular learning in electrical engineering. Journal of Educational Technology System .
Schure, A. (1992). A programmed course in basic electronics. New York: McGraw-Hill Book Company.

Traditional Education. (n.d.). Retrieved from wikipedia: en.wikipedia.org/wiki/Traditional_education

UNESCO. (1995). New trends of physics . Reading Vol. 11 .

Vega, J. (2004). Computer -based modules in selected topics for drafting (Master's thesis). Eulogio “Amang
“Rodriguez Institute of Science and Technology, Manila.c

Verances, G. V. (2005). Development of computer-based module in elementary science and health using
cooperative learning approach (Master's thesis). Philippine Normal University, Manila.

Wesley, T. &. (1995). Designing and development of instructional materials . USA: AMACON.

Westbury, M. (1998). Textbook: An overview. The International Encyclopedia of Education Research Studies.

Wilson, J. &. (1997). Physics (3rd edition). New Jersey: Prenctice Hall.

152



