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Abstract 
The main purpose of this study is to find empirical 

evidence on the effect of using Engage, Explore, 

Explain, Elaborate and Evaluate (5E’s) Learning 

Process to scaffold learning in the Law of Boyles, 

Charles' Law, and the Law of Gay-Lussac, and 

Combined Gasses.The researcher conducted the 

research at Kitulaan High 

School, Kitulaan, Carmen, Cotabato. The research r

espondents are 84 Grade 10 learners for the SY 

2018-2019.The respondents assigned by the 

researcher were chosen according to their sections 

since each section was composed of heterogeneous 

students.The experimental group was the first 

section and the control group was the other section. 

The experimental set was taught using 5E’s 

Learning Process to scaffold their learning and the 

control group was trained by means of the usual 

way of 

teaching.The pretest was first given to implement t

he behavior of the experimental and control groups 

to determine if they were equivalent at the beginnin

g of the research.After the pretest, intervention was 

given to the experimental group. When the topics 

were finished, the two groups were given the 

posttest by means of the same instrument that was 

used in the pretest.The outcome of the test are 

recorded, tabulated, analysed, and interpreted by 

comparing means and the t-test for independent 

samples that were used in the statistical 

analyses.With the study's result, it can be 

concluded that the use of 5E’s exhibited higher 

performance than the traditional method of 

teaching. The 

Use of Engaging, Exploring, Explaining, Elaboratin

g and Evaluating (5E's) is more effective than the 

traditional method of teaching when teaching 

Law of Boyle, Law of Charles, Law of Gay-

Lussac and Combined Gases as revealed by higher 

performance among grade 10 students.  

 

I. INTRODUCTION 
Background of the Study 

To teach science more effectively, 

educators tried various teaching strategies. Learners 

must learn rather than just know. Based on this 

idea, the 5E Learning Model was developed in 

order to create a unique and lively learning 

experience for learners and thereby build a strong 

foundation of knowledge through active 

participation. The 5Eis an instructional learning 

model wherein learners can get a first-hand 

experience of the lesson being taught. In the 5E 

model, a learning sequence which all starts with 

letter E is employed (Engage-Explore-Explain-

Elaborate-Evaluate), hence, the name 5E. Based on 

the experiential learning philosophy, 5E 

wasdeveloped by Roger Bybee and colleagues 

(Bybee et al. 2006) for the Biological Science 

Curriculum Study (BSCS). The model employs the 

constructivist learning theories and canbe used in 

teaching other fields, including physics. 

By integrating the BSCS 5E instructional 

model with multimedia, learning science become 

more interesting and engaging. The 5E provides a 

high quality tool for learners to acquire various 

skills and cope up with the fast 21st century 

technology (Senan 2013).By using this model in 

teaching science, teachersbecome more active and 

motivated than those using the traditional 

instruction. With this model, students have the 

opportunity to share knowledge and experiences 

with each other. The 5E model describes a five-

stage teaching sequence that allows learners to 

engage, explore, explain, elaborate, and evaluate. 

With 5E, learning become more exciting and not 

boring. Active participation from learners is one of 

the goals of many physics courses when it comes to 

both quantitative and qualitative problem solving. 

To solve a problem properly, learners should 
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identify the physics concept or principle first then 

apply it to the problem usingappropriateformula to 

get the solution or answer. 

In the beginning of the 20th century 

educators had triedto understand the performance 

of learners and made some efforts to improve the 

teaching-learning process for optimum knowledge 

absorption (Herbart 1901). Studies have shown that 

there seems to be two main components of 

learning: interest and conceptual understanding. 

Based on this observation, educators developed 

teaching strategies to augment the basic needs of 

learners. Herbartobserved thatone of the first 

teaching approaches looks like a knowledge series. 

In this point, learners wouldfind out and relate first 

to previous experiences. Secondly, the 

instructorshould guide them through experiences 

to connect more.  After that,the instructor should 

perform a lecture-like lesson to make the learner's 

informationclear.Finally, the pupils couldabsorb 

what they had learned and apply thelatest 

information to a latest familiarity. 

For the student to have further perceptive 

and knowledge of the subject matter at hand, 

Herbart recommended that a child should discover 

his or her learningfurthermore. Moreover, from the 

school of thought, John Dewey has the opinion that 

learning should be both hands-on and minds-on. 

Learners should experience science 

through a scientific method-like procedure. If the 

learners had already defined an issue to be solved, 

they should make a hypothesis, comment, assess th

e feasibility observations and finally conduct an 

evaluation. They should pursue this method and put 

them into practice. 

Educators have improved the method of 

teaching over time and later developed a new series 

of curriculum, the so-called Science Curriculum for 

advance learners. The development of this 

curriculum was based on the work of Robert 

Karplus, one of the science education pioneers 

(Karplus, 1877; Atkin & Karplus., 1962; Fuller 

2003). Karplus was a successful theoretical 

physicist by profession but shifted his interest 

towards science education by improving the 

science teaching methods may be because of his 

seven children. In his work, he emphasized the 

importance of science teaching and the 

development of reasoning. Karplus applied Jean 

Piaget’s learning philosophy to science education. 

Atkins also shared Karplus’ teaching ideas together 

with two collaborated learning cycles, but his ideas 

are applied on the teaching knowledge to students 

of primary age. In these teaching ideas, there are 

three phases in the learning cycle: exploration, 

invention, and discovery. The exploration stage has 

been an unstructured learning experience as of 

now. In each stage, Karplus observed that each 

child has different learning absorption, depending 

on their previous knowledge and experiences. 

Learners have the tendency to connect the present 

experience with previous ones, thus teachers should 

act as facilitators providing them with more 

experience to let them discover things by 

themselves and inculcate in them an inquisitive 

mind set. Later on, other educators and science-

teaching enthusiasts developed teaching strategies 

to cope up with the fast changing technological 

world, and thus the 5E Learning was created based 

on the early works on the Science 

CurriculumImprovement Study (SCIS).  

The thoughts of learningprocess 

wasstudied in depth by Jean Piaget (Piaget 1972; 

Piaget 1973), and thus Constructivism has been 

brought out in the philosophy of learning, which 

suggests that students should build their own new 

ideas and understanding based on their experiences. 

A team studying the Biological 

Science CurriculumStudies (BSCS) developed the 

so-called constructivism instructional model of 

Roger Bybee’s 5E. 

The 5E’s learning cycle is a product of the 

constructivist learning theory. In a constructivist 

classroom, the teacher assumes that students enter 

with unique experiences and beliefs about how the 

world works (i.e. scientific ideas) based upon their 

experiences. The teacher recognizesthat changing 

students’ misconceptions about science is difficult 

especially that their thoughts are based upon their 

interpretation of their experiences. Colburn 

illustrates how teaching science involves changing 

students’ 

minds.Helping them understand how and why scien

tifically accepted explanations explain and predict 

better than their intuitive ideas of what will happen 

in a given situation. Bybee, Taylor, Gardner, Van 

Scotter, Powell, Westbrook, and Landers (Bybee et 

al. 2006) provided an in-depth discussion of 

origins, effectiveness, and applications of the 5E 

model. According to Wilder and Shuttle (Wilder &  

Shuttle 2003), the effectiveness of the learning 

cycle approach has been documented for over forty 

years. 

 

Objectives of the Study 

The objective of the study is to determine 

the effect of the 5E Learning Process on the 

performance of Grade 10 students in physics 

problem solving. 

 



 

  

International Journal of Humanities Social Science and Management (IJHSSM) 

Volume 3, Issue 4, Jul.-Aug., 2023, pp: 610-629                             www.ijhssm.org                 

                                      

 

 

 

| Impact Factor value 7.52 |                                 ISO 9001: 2008 Certified Journal                                   Page 612 

Specifically, it aimed to: 

1. determine whether there is a difference 

between students who are exposed to the 5E 

Learning Process Model experimental group) 

and students who are taught using the 

traditional method of teaching control group). 

2. determine if there is a difference in the post test 

scores between the  

experimental group and the control group; and 

3. differentiate the gain scores of the experimental 

group from the control group 

 

Significance of the Study 

The results and findings of this study 

encourages physics teachers to provide various 

learning experiences so as to allow students to 

discover new ideas which is effective in inculcating 

knowledge by organizing and arranging it in such a 

way that their students can easily understand. 

On the part of students, It will provide a 

better learning technique and assist themto increase 

their interest and improve their performance in 

solving word problems. 

It is also helpful to researchers by 

providing empirical evidence on the effect of 5E 

onthe performance of Grade 10 students in problem 

solving.  

 

Scope and Delimitation  
The study is concerned with determining 

the effect of 5E’s Learning Process on the 

performance of Grade 10 students in problem 

solving. The selected respondents are two intact 

sections of high school students from KitulaanHigh 

School, Carmen, Cotabato for the school year, SY 

2018-2019. The specified topics are obtained from 

the textbook of the Grade 10 Unit 4 K-12.Topics 

include Boyle’s Law, Charles’ Law, Gay-.Lussac’s 

Law, and Combined Gases.  

 

Definition of Terms 

The following terms are defined operationally for b

etter understanding and clarity. 

 

Control group–refers to the group without the use 

of the 5E Learning Processbut wastaught using the 

usual method, the traditional way of teaching 

equations and Solve Boyle’s Law, Charles’ Law, 

Gay-.Lussac’s  Law, and Combined Gases. 

Elaborate- involves giving thestudents the time to 

create and perform what they have learned about 

the topic. 

Engaged- involves video clip presentation and 

students are given questions based on the  video. 

Evaluate -involves the paper-pencil test based on 

the topic. 

Experimental group- refers to the class that 

adapted the 5E Learning Process teaching to 

solveproblems in 

the Law of Boyle, the Law of Charles and the Law 

of Gay-Lussac.Variation of 5E Learning Process 

were used throughout the class to this group. The 

teacher displayed first the5E Learning Process on 

the board with a series of procedures in solving 

problems then the learners should create their own 

procedure to obtain the correct answer to the next 

problems.  This can be done by partners or by 

group. 

Explain- involvesa thoroughdiscussion on the 

topic. 

Explore-involves giving of activity sheets for the 

activity they will perform to be discussed within 

their group. 

Learning - information or skills acquired through 

instruction or study of people of good education 

and substantial learning, or change of behavioral 

learning through practice (Exposure to 

conditioning, for example). 

Performance - is thetest achievement of 

experimental and control group of 

 respondents on both pre-test 

and post-test given.  

Pretest/Posttest- refers to theteacher-designed test 

that was administered before and after the 

intervention. 

Scaffolding -refers to the variety of teaching 

techniques used to progressively move students 

towards greater understanding and, ultimately, 

greater independence in the learning 

process.Teachers can provide successive levels of 

temporary support to help students achieve higher 

levels of understanding and acquire skills that 

cannot be obtained without the help. 

5Es Learning Process - refers to the teaching 

approach to used in the experimental group. This 

includes Engage, Explore, Explain, Elaborate and 

Evaluate 

 

II. REVIEW OF LITERATURE RELATED 

In developing the concept of this study, this part co

ntains some detailed information and related literat

ure. 

 

Related Studies 

As with all instructional equipment, 

students need to be taught on how to use5E’s 

Learning Process effectively and efficiently. 

Learners enter the classroom with different 

experiences but don’t know how establish and 
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perform Physics computations and solving 

problems. Therefore, the teachers must guide the 

learners carefullyon how to sort out information 

and whether a particular information is useful or 

not. With such direction and scaffolding, learners 

gain greater independence with 5E. 

According to the Schema Theory, memory 

is composed of an association of schemas, a 

structure of knowledge that supports or facilitates a 

mental procedure.Stepans, Dyche, &Beiswenger, 

(1988), pointed out that 

teaching approach is key to meaningful learning in 

science and eliminating misunderstandings.One of 

these approaches is the use of the learning cycle 

as an educational 

model based on the constructivistapproach. And 

also,  is a practical, minds-on teaching strategy 

based on the developmental intelligence 

model of Piaget that makes students aware of their 

own reasoning by helping them to 

reflect on their activities. It is alsonoted that once 

learners become 

conscious of their own reasoning and successfully a

pply new knowledge, they are more effective in fin

ding new patterns.Trowbridge, Bybee & Powell, 

(2004) noted that over the years, the learning cycle 

has been used, investigated and refined. Several 

practitioners have extended the three stages into 

five, known as the 5E’s learning cycle: 

Engagement, Exploration, Explanation, 

Elaboration,and Evaluation. See Figure 2.1. 

 

Constructivist  Approach in Teaching as Basis 

of the Five Es Approach 

In Keser's 

opinion (2003),Models used with different transacti

on steps are using the 

constructivist learning theory. Constructivism is a 

learning theory that explains how people can 

acquire knowledge and learn. This theory is very 

useful when applied to education. The theory 

suggests that learners can construct knowledge and 

meaning from their experiences. Using this theory, 

students can build new ideas and understanding if 

exposed to different experiences. In the view of 

Richardson (2003), constructivismis like creating 

your own new product or 

individualcomprehension based onthe interaction 

between what youpreviously know and believe and 

your new experiences. 

The process of creating a 

constructivistlearningis a connectionbetween what 

is known and what is newlearning, including new 

information in existing knowledge.Nevertheless, 

this should not be the caseofthrowing 

awayInformation pieces on top of each other. 

Ulas et.(2012) reported 

that the learners will be able to make their own inte

rpretation of the information if they 

have actually created the information. 

Constructivism is an approach to learning that 

draws on existing knowledge thinking and skills 

from learners. Students create new information 

with a constructivist approach. The constructivist 

teacher sets up issues and monitors the learners’ 

reaction bysearching for patterns, guiding learner 

inquisition, and encouragingparticipation. 

Working primarily with raw data, primary 

sources and interactivematerials, constructivist 

teaching requires students to work with their own 

data and learn how to guide their own exploration 

that will eventually accumulateas evolving 

knowledge, thus learners begin to assume learning. 

The student-centered approach is 

constructivist,however, it is not necessary that the 

teacher is out of the learning process. In a 

constructivist teaching, 

on the contrary, the teacher mustassume an active 

role characterized by expertise, knowledge and 

professionalism (Selley,1999).Teachers become 

time planners, models, managers, development  

supervisors and facilitatorsof knowedge from the 

foundation upwards.The 5E Learning Process 

Model, developedin1987 for the Curriculum Study 

of Biological Sciences promotes collaborative, 

active learningin which students work together to 

solve problemsand explore latest concepts through 

questioning, observation, analysis and conclusion 

drawing.The 5E's are described briefly below: 

  

Engagement—captures attention, 

promotes thinking,raises questions, identifies 

misconceptions; generate comments, makes 

connection with prior knowledge.  

Exploration— poses questions that allow 

students to test ideas, hypotheses,and alternatives; 

students make observations, collect data and reach 

decisions.  

Explanation— traditional teaching phase; 

past experiences are used to explain terms and 

concepts; students use observations and evidence to 

create and test explanations.  

Elaboration— deepens understanding by 

using concepts in new situations; students apply 

knowledge and skills in a new butsimilar situation.  

Evaluation—pre-formative, and post 

assessments occur throughout the learning cycle. 
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Figure 2.1. The 5E Learning Cycle 

 

Meta-analysis has been used in 

astudy to find out the impactof the 5E 

Learning Model to the educational achievement of 

learners as well as their attitudes towards science, 

and skills in science methods. Although meta-

analysis in health sciences is described as a reviewi

n social sciences research, it is essentially a 

quantitative technique aimed at combining the 

results of several publications.  (Bailar, 1995, 

Christensen, Johnson & Turner, 2015; Finley, 

1995; Hunter & Schmidt, 2004).   

Most of the teaching was done by 

conventional (traditional) or somewhat 

sophisticated teacher-centered techniques rather 

than modern student-oriented Applications and 

techniques.The transmission of knowledge and 

Information was carried out with the usual form of 

lectures or discussions requiring both students and 

teacher’s physical presence.In addition, the 

methods of  teaching used may differ in the degree 

of influence on active learning (Cottel& Millis, 

1993 ; Bonner, 1999). 

However, active learning involves learners

 and help them understand the course deeply throug

h practice stimulation; in other words, inductive tea

ching has better results than dynamic teaching (Adl

er, 1999). In addition, inductive methods have been 

argued toImprove the consolidation and 

preservation of a subject as well as performance 

evaluation with better future career paths for 

students studying a subject from a book (Kelley et 

al., 1999). Bonwell & Eison (1991) proposed 

several techniques to promoteactivelearning: (1) 

Using visual media during lectures (video, multime

dia, slides). (2) Encouraging students 

during lectures to take down notes.(3) The use of 

computers during teaching. (4) Encouraging 

students to solve problems during the case study. 

(5) The use of simulations, role playing and various 

graphics.  

Regardingthe key question as to what is 

the criterion for choosing the "correct" active 

learning method adapted for Teaching accounting 

courses,Bonner (1999) states that the teacher who i

dentifies (short and long) learning goals must evalu

ate the students' theoretical knowledge and skills in 

order to  

select the method that promote the learning process

. Especially in the accounting context, Beattie et al. 

(1997) introduce the concept of "in-depth learning" 

according to which, rather than superficial learning,

 a specific approach that promotes a deeper underst

anding of the subjectis required.(Table 2.1). 

 

Table 2.1.  The 5E Learning Process 

 

5E 's 

 

Planning for student Learning 

 

Planning for Teacher Learning 

Evaluate This 5E stage encourages  

learners to evaluate theunderstanding and 

abilities and allows teachers to  

evaluate students'  

understanding of key  

concepts and progress in  

skills. 

Teachers evaluate their performance  

effectiveness through the student  

achievement sense. 

Elaborate This point of the 5E extends conceptual u

nderstanding  

for students and enables 

them to practice skills and  

behaviors. The learners  

develop a deeper and widerunderstanding 

of major  

Teachers imitate their practice and their  

abilities at home. Teachers increase their und

erstanding of both their disciplines and metho

dologies of teaching. 
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concepts through new  

experiences, gain more  

information about areas of 

interest and refine their  

skills. 

Explain This 5E’s point helps students to explain 

the concepts they were 

exploring.They can verbalize their  

conceptual understanding  

or demonstrate new skills  

or behaviors. This phase also offers 

teachers the opportunity to introduce 

formal terms, definitions, and 

explanations for concepts, processes, 

competencies, or behaviors. 

Teachers are trying things out to  

implement programs 

they're explaining to the students. They  

show new abilities and behaviors. 

Explore This section of the 5 E's  

provides a common base ofexperiences fo

r students. 

They identify concepts,  

processes and develop  

them and competencies.  

Students are actively  

exploring their environment or manipulati

ng materials  

during this phase. 

Teachers are exploring resources that are avai

lable to them from textbooks, online 

resources from curriculum standards. 

Engage The process begins at this  

point of the 5E's. An activityof "engageme

nt" should do the following: 

1. Make connections  

between learning  

experiences of the  

past and the present. 

2. Focus students on the  

learning outcomes of 

current activities and  

anticipate activities. 

By present interest, planned or accidental  

learning, teachers become involved. 

 

Adapted from Bybee, R. W et al(1989), https://www.slideshare.net 

 

Below is the chart comparing the two Teaching Models: The inquiry-based and the traditional as shown in Table 

2.2 

 

Table 2.2. Chart Comparing the two Teaching Models 

 

Role 

 

Inquiry-Based (5Es) 

 

Traditional 

Theory of learning principles Constructivism Behaviourism 

Involvement of students Active Passive 

Student participation in outcomes Bigger responsibility Reduced liability 

The role of the student Problem Solver Direction Follower 

Objectives of the curriculum Process Oriented Product Oriented 

The function of teachers Guide/Facilitator Director/Transmitter 

 

Note: Table 2.1 is adapted from http://www.brynmawr.edubiology/franklin/inquirybased. 

https://www.slideshare.net/
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Practicability of 5E 

Inthisclass, most of the teachersconsidered 

that the 5E instructional 

model could be applied for the most part. But some 

ofthem did not 

agree.There are some studies in literature that  teac

hers wanted to apply the 5E instructional model. 

From this research it was found out that probable 

teachers were eager to use the 5E instructional 

model in the classroom. But few teachers supposed 

that the 5E’s instructional model is not applicable 

in all the lessons in all the instances. 

 

Application and Effectiveness of 5E 

The 5Es are generally efficient when, for 

the very first time, learners encounter new concepts 

because there is a chance for a whole cycle of 

knowledge. The 5E Model is best used, according 

to co-creator Rodger W. 

Bybee,In a two to threeweek unit where each phase 

is the source of one or more separate lessons.  

Model 5E is used asthe groundwork for a s

inglelesson and 

reduces the efficiency of the Individual phase due t

o a decrease in time and chancesto challenge and 

restructure concepts and learning skills. According 

to Bybee,if you spend too much time 

in each phase, the Arrangement is not as 

efficient and learners can forget what they have 

learned. 

 

Conceptual Framework 

The 

Relation between the independent and dependent 

variables of the study is shown in Figure 2.2. The 

teaching method is the independent variable while 

performance measured by achievement scores is 

the dependent variable.  

Thus, the dependent variable is the 

academic performances of the learners on the topics 

covered and based on the 

learners’Mean gain from pre-test scores to posttest 

scores.The pointer describes 

the methods' relationship of cause and effect.The co

rrelation of this study's variables can be described u

sing the following model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2.2:.Schematic diagram showing the relationship between independent 

variables and dependent variables. 

 

Null Hypotheses 
Ho1:The difference in the pretest scores of the 

learners taught with 5E’s Learning Process 

(experimental group) and those taught 

with the traditional way of teaching 

(control group) is not significant. 

 

Ho2:There is no significant difference between the 

experimental group's posttest scores and 

that of the control group;  

 

Ho3:There is no major difference between the 

experimental group's gain scores and that 

of the control group.   

 

III. METHODOLOGY 
This chapter presents the methods and procedures 

in securing and analysing of data for the study. This 

includes the description, population of the study, 

sampling procedure, data gathering procedure, 

techniques and statistical analysis.  

 

Research Design 

The study used a quasi-experimental pre-

test/post-testgroup design. The two groups consists 

of the experimental group using 5E’s Learning 

Processand the control group using the traditional 

way of teaching. 

 

Independent Variables 
 
 
 
 

Dependent Variables 

 
PERFORMANCE 

 
Achievement scores 

 
 

TEACHING METHOD 

 
5E’s Learning Process 
(Experimental Group) 

 
Traditional Teaching 

(Control Group) 
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The two groups tooka teacher-made test 

that served as pretest prior to the conduct of the 

study; the same test was used as posttest after the 

end of the intervention in experimental group . The 

pretest and posttest results served as 

thedata used in the evaluation of this study. 

 

Locale of the Study 

This studywas conducted in Kitulaan  High School, 

Carmen, North Cotabato.  

 

Sampling Procedure 

Complete enumeration of the two intact sections of 

Grade 10 of Kitulaan High School was done, that 

is, all Grade 10students were part of the study. 

 

Respondents of the Study 

The respondents comprised of 84 Grade 10 Junior 

High School students of Kitulaan High School, 

Carmen, Cotabato. 

 

Research Instruments 

A researcher-made achievement test (See 

Appendix B) wassubjected to expert validation by 

three (3) validators (See Appendix G). The test was 

pilot-tested for the reason of reliability and item 

analysis. There were 40 items, and then later, after 

item analysis, it reduces to only 35 items and used 

as pretest and posttest (See Appendix B). 

 

Data Gathering Procedure 

A letter of permission (See Appendix F) 

for the conduct of the study was given to the Head 

Teacher of KitulaanHigh School, Carmen North 

Cotabato. As soon as the permission wasgranted, 

the researcher administered the pretest to both 

groups (experimental and control) assigned by 

section. 

The intervention using5E’s Learning 

Processwasapplied to the experimental group and 

the traditional way of teaching was given to the 

control group for a one-week period of time. The 

respondents were exposed to similar conditions 

such as class sizeand subject teacher.  

 

In conducting this study, the followingprocesses 

were undertaken:  

1.Composition of comparison group.The responden

ts assigned by the researcher have been selecte

daccording to their sections since each section 

is composed of heterogeneous 

students.The first section is chosen as the 

experimental and the second section is the cont

rol group. The researcher handled the two 

groups according to their respective regular 

schedules. During the classes, the two groups 

usedsimilar learning materials and drills. Of 

course, the two groups are completely unaware 

of the setup to avoid contamination and biases. 

2..Before the intervention is given, both groups 

were given the pretest. Under 

the approval of the principal or head teacher, s

chedule was arranged. 

3. After the pretest, the intervention was applied to 

the experimental group.    

 

Control Group 
In this group, traditional teaching approach was use

d to teach the Law of Boyle, Charles's Law and the 

Law of Gay-.Lussac’s. The drills and practices on 

the exercises found in the textbook were applied 

until the students were able to understand the topic 

with sample problems. 

Experimental Group 

The following procedures are taken in conducting 

the teaching method with  5E’s Learning Process.   

1. Make Lesson Plans for Experimental Group  

2. Display a 5E’s Learning Processon the board or 

overheadshowinprocedures with corresponding 

clues or labels. 

3. Assign pairs to do tasks and create 5E’s Learning 

Processin every tasks. 

4. Review the procedures for using the 5E’s 

Learning Process.Post 5E’s Learning 

Process. 

5. The next task is solving Physics computation and 

problems without using 5E’s Learning 

Process. 

 

Statistical Analysis 

The data was tallied, tabulated, and analysed using 

t-test for independent sample between experimental 

group and control group within groups; and mean 

gain score. 
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IV. RESULTS AND DISCUSSION 
 

Pretest Result of Comparison Group 

A total of 84 respondents participated in the 

research and took the testwhich includes 41 

learnersfor the group of controls and43 learnersfor 

the group of experiments. The instrument used was 

a 35-item teacher-made test involving Boyle’s Law, 

Charles’ Law, and  Gay-Lussac’s Laws and  

Combined gases. 

 

Boyle’s Laws 

Table 1 shows the experimental and control group's

 pretest mean score. 

As shown in table 1, the mean pretest score of expe

rimental group students on the law of Boyle was 5.

56. This implies that on the average,thosewho took 

the 10-item test,55.6%were able to answer 

correctly. Alternatively, the pretest mean score of 

learners in the control group was 6.02. The result 

implies that on the normal, learners in this group 

were able to answer precisely60.2% on the 10-item 

test. The results indicate that both groups had little 

prior knowledge onBoyle’s Law. 

 

 
 

Charles’ Law 

The pretest means score of students in 

experimental group on Charles’ Law was 4.51 as 

revealed in Table 4.1. This implies that on the 

average thosewho took the 10-item test45.1% were 

able to answer correctly. On the other side, the 

pretests mean score of learners in the control group 

was 3.61. The result implies that on the average, 

learners in this set were able to answer precisely 

36.1% on the 10-item test 

 

 

 

 

Gay-Lussac’s Law, and Combined gases  

The pretest means score of students in 

experimental group on Gay-Lussac’s Law and 

Combined gaseswas 6.98 as displayed in Table 

4.1. This implies that on the average,46.53% were 

able to answer correctly. On other side, the pretest 

mean score of learners in the control group was 

7.34. The result implies that on the average, 

learners in this group were able to answer 

precisely48.93% on the 15-item test. This result 

indicates that both groups had little prior 

knowledge on Gay-Lussac’s Law and Combined 

gases. 
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Overall Result of Pretest 
The result of the overall pretest mean 

score as shown in Table 4.1 was 17.05 for the 

experimental group. This shows that learners were 

able to answer in the experimental groupprecisely 

48.71% results imply further that on the average, of 

the 35-item test with 10 (28.57%) as the lowest and 

25 (71.43%) as the highest scores. This means that 

the students had little knowledge 

In the Law of Boyle, Charles, Gay-Lusssac’s 

Lawsand Combined Gases,may be for the reason 

that this is the first time that they encounter the 

topic. 

On other side, the pretest mean score of 

the control group was 16.98 meaning  on 

theaverage48.51 percent of the students in the 

control group responded precisely to the 35-

item test.The lowest score was 9(25.71%) and the 

highest pointis 25 (71.43%). This means that 

learners in the control groupas well had little 

knowledge on the topics covered in the test, 

considering the results, the control group is slightly 

lower than the experimental group. 

A t-test for independent samples was presented in 

Table 4.2 to determine whether there is a 

significant difference between the experimental and 

control groups.The t-test was 

usedfor independent samples to determine whether 

there was a substantial difference in the control gro

up and experimental group pretest scores. Table 2 s

hows the results of the analysis.The calculated t 

value = 0.103, p = 0.918 > 0.05 means that the two 

groups' pretest mean scores did not differ 

significantly at 0.05.  The null hypothesis that there 

is no significant difference between 

pretest scores of experimental andcontrol group is 

not rejected. 

Posttest Result of Comparison Group 

 

Boyle’s Laws  
In the experimental,the posttest mean 

score of students and control groups is shown in 

Table 4.3. The posttest mean score of learners in 

the experimental group on Boyle’s Law was 

9.91(99.1%). This shows  that on the average, 

learners on the experimental group scored beyond 

the passing score of 7.5 (50%). The highest score 

obtain in this topic was 10 or 100%, a perfect score 

that gained by only one student. This implies that 

students in this group were good in the Boyle’s 

Law. On the contrary, the posttest mean score of 

learners in the control group was 9.39 (93.9%). 

This shows that on the average, students performed 

lower than passing score. The lowest score was 7 

(70%) got by 3 out of 40 students implication that 

they did not attempt to answer questions in Boyle’s 

Law.However, themain score was 10 (100%) .This 

means that learners in this group had little 

understanding on the topic, (see Table 4.3). 
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Charles’ Law 

The posttest mean score of students in the 

experimental group on Charles’ Law was 9.33 

(93.3%) as shown in Table 43. The result indicates 

that students in the group performed beyond the 

passing rate of 5 (50%). This implies that the 

students in this group had a good understanding 

ofCharles’ Law. 

On the contrary , the posttest mean score 

of learners in the control group on Charles’ Law 

was 8.09 (80.9%). The result indicates that learners 

in the control group did not meet the passing rate in 

Charle’s Law test. This implies further that they 

performed better in Boyle’s Law than that 

in Charles’ Law. 

 

Gay-Lussac’s Law and Combined Gases  

The posttest means score of students in 

experimental group on Gay-Lussac’s Law and 

Combined Gaseswas 11.86 as revealed in Table 4. 

3. This implies that on the average,those who took 

15-item test79.07% were able to answer correctly. 

The result indicates that learners in the group 

performed beyond the passing rate of 5 (50%). This 

implies that the students in this group had a good 

understanding in Gay-Lussac’s Law and Combined 

Gases. 

On the contrary, the posttest mean score of 

learners in the control group was 11.15 (See Table 

4.3). The result implies that on the average, learners 

in this group were able to answer correctly 74.33% 

on the 15-item test. The results indicate thatin the 

control group students had little prior knowledge 

on Gay-Lussac’s Law and Combined Gases. 

 

Overall Result of Posttest 

Theoverall posttest mean score was 31.09 

of the experimental group's 43 students. It shows 

that the experimental group's average learners 

accurately responded to 88.83 percent of the total 

number of items 

higher than the 50 percent passing score.It shows 

improvement in the performance of learners in 

experimental group by 40.12% from the prior 

pretest mean of 17.05. It isshown in the data that 

the least posttest score in this group was 25 

(71.43%) and the highest score was 35(100%), 

indicating anincrease in scores. 

On other side, 

the41 control group studentshave overallposttest 

mean score of 28.63. On the averagethis indicates 

that only 81.8% of the 35-item test was accurately 

answered by the students in the control group.The 

lowest score was 20 (57.14%) and the highest score 

was 35 (100%), indicating that the control group 

had also coped up with the topic. 

The result of t-test for independent samples to 

determine if there is significant difference in the 

posttest between the experimental and control 

groups was presented in Table 4.4. 

The mean difference in the two groups  

posttest scores in favour of the experimental group 

was 2.46 (7.03 percent). The calculated t value = 

4.49,p = 0.000 < 0.01 means that the two groups' 

posttest mean scores at 0.01 level differed 

significantly. 

The null hypothesis that there is no significant diffe

rence between the students' posttest scores taught w

ith the 5E learning processand those taught with the 

usual method of teachinghas been rejected. 
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Gain Score Result of Comparison Group 

Boyle’s Law 

In experimental and control groups, thegain 

mean score of students was presented in Table 4.5. 

As displayed in Table 4. 5, the gain mean score was 

4.35 of students in the experimental group on 

Boyle’s Law. This indicates that on the average, 

students on the experimental group gained the score 

of 43.5% on the 10-item test.  

On the contrary, the gain mean score of 

students was only 3.37 (33.7%)in the control 

group.This shows that on average, learners gain 

positively in the 10-item test in Boyle’s Law. 

Furthermore, it implies that the experimental 

groupsurpassed the performance of students ofthe 

control group in Boyle’s  Law.  

 

 

Charles’ Law 

The gain mean score of learners in the 

experimental group on Charles’ Law was 4.81 as 

shown in Table 4.5. This indicates that on the 

average, students on the experimental group gained 

the score of 48.1% on the 10-item test.  

On the contrary,the gain mean score of 

learners in the control group was only 4.49 

(44.9%). This indicates that on the average, 

students gained low in the 10-item test in Charles’ 

Law. Although the learners in experimental group 

surpassed the performance of the control group in 

Charles’ Law, control group gained positively in 

performing in Charles’ Law.  

 

Law of Gay-Lussac and Combined Gas   

The gain mean score in the experimental 

group of studentsinGay-Lussac’s Law and 

Combined Gases was 4.88 as revealed in Table 4.5. 

This indicates that on the average, learners assigned 

 

Table 4.4.  Test of significant difference between the control scores and experimental groups of the posthest ac

hievement. Kitulaan Kitulaan High School, Carmen, Cotabato, 2019. 

Group N Mean 
Standard 

Deviation 
df Mean Difference t-value p-value 

 

Experimental 43 31.09 2.55 82 

-2.46

  4.49** 0.000 

Control 41 28.63 2.46 

 

 

 

   

** = highly significant at 0.01 level 

Table 4.5. Results of mean gain  score, standard deviation and percentage on the Four topics between experimental 

group and control group.  Kitulaan High School, Kitulaan, Carmen, Cotabato, 2019. 

 

Topic Experimental Group Control Group 

 Mean SD 
Percent (%) 

Score 
Mean SD 

Percent (%) 

Score 

 

1.  Boyle’s Law 
4.35 

1.53

  
43.5 3.37 1.85 33.7 

2.  Charles Law 
4.81 

1.97

  
48.1 4.49 2.48 44.9 

3.Gay-Lussac’s 

Law,and 

Combined gases. 

 

4.88 

 

2.95

  

32.53 3.56 3.52 27.73 

Total  14.05 
4.06

  
40.17 11.67 4.10 33.34 
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in experimental group gained 32.53% score on the 

15-item test. On the contrary, the gain mean score 

of learners in the control group was 3.56 (27.73%).  

This indicates that learnersin experimental group 

had better understanding than the control group in 

finding the Gay-Lussac’s Law. 

 

Overall Result 

Result of the overall gain mean score in 

Table 4.5for the experimental groupillustrates a 

mean score of 14.06. The results imply further that 

learnerson average,in the experimental group were 

able to answer 40.17% precisely of the 35-test item 

with 1 (2.86%) positive gain as the lowest and 18 

(51.43%) positive gain as the highest scores, 

indicating increase in scores. 

The mean difference ofthe two groups in 

the gain mean scores was 5.71 (16.31%) as shown 

in Table 6in favour of the experimental group. The 

computed t value = -0.103, p = 0.918 > 0.01means 

that the gain mean scores were 

Significantly different for both groups at 0.01 level. 

The null hypothesis is that there is no signi

ficant difference between the students' posthest scor

es taught with 5E's Learning Process and those taug

htwith the usual method of teaching revealing a pos

itive impact of the intervention on student performa

nce was rejected. 

 

Table 4.6.Test of difference of mean  gain score within  of   experimental group. Kitulaan High School, Kitulaan, 

Carmen, Cotabato, 2019. 

 

Test N Mean 
Standard 

Deviation 
df 

Mean 

Difference 
t-value p-value 

 

Pretest 43 17.05 3.05 82 14.047 -.23.139** 0.000 

 

Posttest 

 

43 

 

31.09 

 

2.55 

  

 

   

** = highly significant at 0.01 level 

  

The result of  t- test for independent samples to determine if the mean 

gain score within the experimental group is significantly different is presented in Table4.6. 

 

 

The result of t-test for independent samples to determine if there is significant difference in the mean 

gain score within the control group is presented in Table 4.7. 

 

 

Table 4.7.  Test of significant difference of mean gain score within control  group.Kitulaan High School, 

Kitulaan, Carmen,  Cotabato,2019. 

 

Test N Mean 
Standard 

Deviation 
df Mean Difference t-value p-value 

 

Pretest 41 16.98 3.26 80 2.15 6.956** 0.000 

 

Posttest 

 

41 

 

28.63 

 

2.46 

  

 

    

** = highly significant at 0.01 level 
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Table 4.8.  Test of  difference between the mean gain score of control and experimental groups. Kitulaan High 

School, Kitulaan, Carmen, Cotabato, 2019. 

 

Group N Mean 
Standard 

Deviation 
df 

Mean 

Difference 
t-value p-value 

 

Experimental 43 14.05 4.06 82 -2.3879 -2.681** 0.009 

 

Control 

 

41 

 

11.67 

 

1.92 

  

 

    

** = highly significant at 0.01 level 

 

The result of t-test for independent 

samples to determine if there is significant 

difference between the gain score of control group 

and experimental groups is presented in Table 4.8. 

Thus, the use of 5E’s Learning Process 

helped the students  gain more knowledge  than the 

use of traditional lecture method. This implies that 

5E’s is really an effective approach in teaching the 

Law of Boyle, the Law of Charles 

and the Law of Gay-

Lussac, Combined Gasesamong grade 10 

students.The result of the research shows that 

learners could determine and find answers by 

questioning, searching, using prior knowledge, 

associating with daily life, Organizing the 

experiment on  their own, and outlining the main 

concepts of the course.In summary, the study 

shows that the learning process of the 5Es is an 

effective method of teaching (Acisil, Yalcin, and T

urgut, 2011). 

 

V. SUMMARY, CONCLUSIONS, AND 

RECOMMENDATIONS 
Summary 

The mainpurpose of this study is to find empirical 

evidence on the effect of using Engage, Explore, 

Explain, Elaborate and Evaluate(5E’s) Learning 

Process to scaffold learning in the Law of Boyles, 

Charles' Law, and the Law of Gay-Lussac, and 

Combined Gasses. 

 

This study was specifically aimed to 

1. determine if there is a difference between the 

pretest scores of the learners exposed to 5E’s 

Learning Processas experimental group and 

students using the usual way of teaching as 

control group. 

2.determine if there is a difference between the 

experimental group and the control group 

between the postest scores ; and 

3. Identify the difference in the gain scores between 

the experimental     group and the control 

group. 

 

The researcher conducted the research at Kitulaan 

High 

School, Kitulaan, Carmen, Cotabato. The research r

espondents are 84 Grade 10 learners for the SY 

2018-2019.The respondents assigned by the 

researcher were chosen according to their sections 

since each section was composed of heterogeneous 

students.The experimental group was the first 

section and the control group was the other 

section.The experimental set was taught using 5E’s 

Learning Process to scaffold their learning and the 

control group was trainedby means of the usual 

way of 

teaching.The pretest was first given to implement t

he behavior of the experimental and control groups 

to determine if they were equivalent at the beginnin

g of the  

research.. Afterthe pretest, intervention was given 

to the experimental group. When the topics were 

finished, the two groups were given the posttest by 

means of the same instrument that was used in the 

pretest. 

  

The outcomeof the testare recorded, tabulated, 

analysed, and interpreted by comparing means and 

the t-test for independent samples that were used in 

the statistical analyses. 
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The research's main findings are as follows: 

1.There was no significant difference between the p

retest scores of the experimental group and the cont

rol group. 

2.There was a significant difference between the ex

perimental group and control group's 

posttest scores and finally, 

3.The experimental group's gain scores were much 

higher than the controlgroup. 

 

Conclusions 

With the study's result, it can be concluded 

that the use of 5E’s exhibited higher performance 

than the traditional method of teaching. The 

Use of Engaging, Exploring, Explaining, Elaboratin

g and Evaluating (5E's)is more effective than the 

traditional method of teaching when teaching 

Law of Boyle, Law of Charles, Law of Gay-

Lussac and CombinedGases asrevealed by higher 

performance among grade 10 students.  

 

 Recommendations 
Based on the results, the following 

recommendations are suggested as follows: 

1. The teachers should use 5E’s Learning Process 

Approach to scaffold learning in teaching 

Boyle’s Law, Charles’ Law  and other related 

topics in Physics especially in the step-by-step 

procedures. 

2.Teachers need to have the materials ready when 

employing this approach in the class to make 

the approach more effective. 

3. Teachers need to have more patience in 

preparing materials necessary to make the 

approach more engaging; 

4.Those who would like to measure the learning of 

the students 

about the Law of Boyle, Charles' Law, and the 

Law of Gay-Lussac, Combined Gasin Science 

10 can use the validated test in this research. 

Schools are recommended to conduct a 

teachers’ training for the use of5e’s learning 

Process to scaffold the learning of the students 

and other interventions to enrich, manage, and 

arrange their teaching methods. 

5. More research should be conducted on the 

efficiency of 5E’s in teaching other science 

topics. 

6. Teachers may pursue research on how and when 

to apply the 5E’s in teaching to ensure that the 

approach is effectively and appropriately used. 
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