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ABSTRACT 
 

The researchers aimed to find out the effectiveness of Scie-chain method on students’ academic 
achievement and attitude in managing large classes in Science 10 of Flora National High School.  
Specifically, it identified the difference and effect to the academic achievement of students and 
students’ attitude towards Science of the traditional method and Scie-chain method of teaching. 
The researchers employed the two-group pretest- posttest quasi-experimental design which made 
use of the Scie-chain method (Inquiry-based, ICT utilization, and flock system) in the experimental 
group. The data were analyzed with the use of weighted mean. Results of the study showed 
thatoriginally the experimental group and the control group are equal in terms ofacademic 
achievement and attitude towards Science. After the intervention, the experimental group yielded 
better result in terms of academic achievement and attitude towards Science as Manifested in the 
difference in their post test. From the findings of the study, the following conclusions were drawn:1. 
students exposed to the Scie-chain method attained better academic achievement compared to 
students exposed to traditional teaching method; the intervention (Scie-chain method) enhanced 
the level of attitude of students towards Science; and the Scie-chain method is an effective 
strategy to manage large classes. 
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1. INTRODUCTION 
 
Science education has been perceived as the 
vehicle for economic development and 
technological modernization [1]. Accordingly, the 
ultimate goal of education is the generation of 
scientifically and technologically literate citizens 
to cater the Philippine workforce demand of the 
21st century. However, Filipino students showed 
dismal performance in the Trends in International 
Mathematics and Science Study (TIMSS), 
lagging at the bottom along with some African 
countries. 
 
In 2011, teachers of large classes have difficulty 
controlling their students and guiding their 
learning. She further stated that the biggest 
problem of large classes is that students are not 
getting the education they deserved [2]. Students 
capture only 20-40 percent of a lecture’s main 
ideas in their notes. Without reviewing the lecture 
material, students remember less than 10 
percent after three weeks. The cited numbers 
present a clear challenge: how to teach such that 
students learn and retain the lessons taught. In 
order to make learning more meaningful to 
students in large classes, it is therefore important 
to find efficient and effective ways of teaching [3]. 
 
As Davis and McLeod quoted “to communicate 
effectively in large group is not impossible, but 
like the actor and the politician, the teacher who 
would communicate effectively with a mass 
audience must learn new skills.” 

 
Class size has an impact on student 
engagement. It also affects teachers’ allocation 
of time, hence, the effectiveness [4,5]. In effect, 
students are more likely to experience sense of 
anonymity, passive learning, and distraction 
which can have negative impacts on student 
learning, attrition, and motivation for learning. 

 
The Dep-Ed Curriculum Guide emphasized that 
the core Science standard for the entire K to 12 
is for the learner to demonstrate understanding 
of basic Science concepts, apply science 
process skills, and exhibit scientific attitudes and 
values, to solve problems critically, innovate 
beneficial products, protect the environment and 
conserve resources, enhance the integrity and 
wellness of people, and make informed and 
unbiased decisions about social issues that 
involve Science and technology. However, due to 

large class sizes, achieving this goal is difficult. 
Students in large classes do not develop the 
scientific skills nor master the concepts taught. 
These result to the students’ low scores in the 
National Achievement Tests (NAT). 

 
UNESCO reported that having large class 
impedes the quality of education [6]. 
Unfortunately, large class is one of the perennial 
problems that confront the Philippine educational 
setting, especially in the public school system. 
 
Some students seem naturally enthusiastic about 
learning, but many need or expect their 
instructors or teachers to inspire, challenge or 
stimulate them. "Effective learning in the 
classroom depends on the teacher's ability to 
maintain the interest that brought students to the 
course in the first place. Not all students are 
motivated by the same values, needs, desires 
and wants. Some students are motivated by the 
approval of others or by overcoming challenges. 

 
There is a pressing need, therefore, to upgrade 
Science instruction to improve the performance 
of students, especially in schools with large 
classes. Providing tools to address the difficulty 
of teaching large classes is, thus an important 
step towards realizing quality Education for All 
(EFA) in school settings. 

 
While there is no immediate solution to reducing 
class size into the ideal one, teachers ought to 
try different approaches and strategies to 
improve students’ learning in these classes. One 
of the ways to improve students’ learning is 
through the use of Scie-Chain Method, in 
managing large classes in terms of students’ 
achievement and how it influenced the attitude of 
students towards Science. The Scie-Chain 
Method is a combination of three techniques, 
namely; 1. Inquiry-based learning, 2. ICT 
Utilization, and 3. flock system. By studying the 
effectiveness of Scie-Chain Method, managing 
large classes in Science 10 will guarantee quality 
education. 
 
In any educational institution, teaching large 
class is a very difficult and challenging task. The 
consequences of having large classes are 
increase in diversity of the student population 
and corresponding increase in the complexity of 
teaching. Having a higher student-teacher ratio 
inevitably makes it more difficult for teachers to 
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personalize their lectures, maintain student’s 
attention, facilitate collaboration between 
students, and assess how the students perform 
in the class. 
 
At the heart of the study, Gagne  (1965)believes 
that six classes of learning form an ascending 
hierarchy, and before a learner can "chain" they 
have to learn specific responses and so on [7]. 
The role of the learner is also to learn how to 
learn. In fact, the most important long-term 
outcome of instruction may be the students' 
increased capabilities to learn more easily and 
effectively in the future, both because of the 
knowledge and skill they acquire and because 
they have mastered the learning process. How 
teaching is conducted has a large impact on 
students' abilities to educate themselves. 
 

Edgar Dale’s Cone of Experience suggests that 
when choosing an instructional method it is 
important to remember that involving students in 
the process strengthens knowledge retention. It 
reveals the “action-learning” technique. Students 
learn best when they use perceptual learning 
styles, the more sensory channels possible in 
interacting with a resource, the better chance 
that many students can learn from it [8]. 
 

The theory of facilitative learning is based upon a 
belief that people have a natural human 
eagerness to learn and that learning involves 
changing your own concept of yourself. This 
theory suggests that learning will take place if the 
person delivering it acts as a facilitator. To 
facilitate learning, you should establish an 
atmosphere in which your learners feel 
comfortable and are able to discuss and explore 
new ideas. 
 

Stated learning occurs when the five senses of 
sight, hearing, touch, smell and taste are 
stimulated. Laird's (1985) theory suggests that if 
multi-senses are stimulated, greater learning 
takes place [9]. 

 
Moreover, John Dewey ( 1938), proponent of 
learning by doing – rather than learning by 
passively receiving states that students learn 
more when he does it [10]. “First, his belief that 
education must engage with and enlarge 
experience has continued to be a significant 
strand in informal education practice. “Second, 
and linked to this, Dewey’s exploration of thinking 
and reflection – and the associated role of 
educators – has continued to be an inspiration. 
We can see it at work, for example, in the models 

developed by writers such as David Boud and 
Donald Schön. “Third, his concern with 
interaction and environments for learning provide 
a continuing framework for practice.  
 
In this study, the effectiveness of the Scie-Chain 
method will be measured by applying the 
combination of three techniques, namely; 1. 
Inquiry-based learning 2. ICT utilization and 3. 
flock system. 
 

This study generally determined the 
effectiveness of Scie-Chain Method in managing 
large classes, in terms of students’ academic 
achievement and attitude in Science 10.  
 

2. METHODS OF RESEARCH USED 
 
The researcher employed the quasi-experimental 
two-group design. The achievement and attitude 
in Science 10 were measured using the pre-test 
and post-test scores from the Science 
Achievement Test and Science Attitude 
Questionnaire, respectively. 
 

There were two groups of respondents namely 
the experimental group and the control group. 
The research design is presented below: 
 

O1 x O2 
O3 no x O4 

 

Where:  
 

O1 -  Pre-test score of the experimental group 
O2- Post Test score of the experimental 

group 
O3 -  Pre-test score of the control group 
O4 -  Posttest score of the control group 
X -  Experimental treatment (use of Scie-

Chain method) 
no x - Traditional method 

 

This study was conducted at Flora National High 
School, Poblacion East, Flora, Apayao.  
 

Flora National High School (FNHS) is one of the 
biggest schools in Apayao. It is composed of 
more than five hundred enrollees and almost 40 
teaching and non-teaching staff as of S.Y 2016-
2017. 
 
This study involved the two intact large class 
sections of Grade 10 students in Flora National 
High School (FNHS) during the S.Y 2016-2017. 
The Grade 10-Sapphire with 54 students and 
Grade 10-Emerald with 54 students were 
designated as experimental and control groups, 
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respectively. The Scie-Chain Method was 
applied to the experimental group while the 
traditional method of teaching was used to the 
control group. 
 

The Science Achievement Test and Science 
Attitude Questionnaire were the instruments 
used in gathering the needed information or data 
in this study. 
 

2.1 Science Achievement Test (Pre-
Test/Post-Test) 
 

This is a researcher-made instrument designed 
to measure the achievement of students in 
Science 10. It was administered to the 
experimental and control groups on a pretest and 
posttest basis. It consisted of 50 items on the 
following topics: behavior of gas, gas laws, 
chemical reactions, balancing chemical 
equations, collision theory and factors affecting 
rate of reactions. In addition, open-ended 
questions were given to the students in the 
experimental group to determine if the 
intervention enhanced students inquiry skills. 

 
The items were formulated using the Table of 
specifications, and content validated by the 
master teacher in the department and the 
Science teachers of the Apayao State College. 
Item analysis was also done to further improve it. 

 
This instrument is a 5 point Likert Scale adopted 
from Tuan’s SMTSL(Science Education 
International Vol.22, No.3, September 2011, 218-
232, “Students’ Motivation towards Science 
Learning” (SMTSL) scale developed by Tuan, 
Chin & Shieh (2005) questionnaire. It was 
administered to both groups to determine and 
compare the attitude of the students towards 
Science. 

 
Permission to conduct the study was asked from 
the Principal of Flora National High School. Upon 
approval, the researcher utilized her time in her 
Science subject to conduct the study. Pre-test 
was administered to the experimental and control 
group. Then, the researcher applied the Scie-
Chain Method to the experimental group and the 
traditional method of teaching to the control 
group. Posttest was administered to both groups 
after. 
 

The procedures in conducting the study are: 
 

1. The Scie-Chain method was used to 
deliver lessons in Science for five-ten 
periods. 

2. The entire class was divided into groups 
where each group composed of different 
types of students (high, average, and low 
performing). (Flock System) 

3. Experiments or tasks gathered from the 
book (Science 10) were given to students 
in such a way that they would be 
responsive to individual learning needs. 
(Inquiry-based). 

4. Team study on the experiments or tasks 
were provided by the teacher. Students 
who had already mastered the 
experiments or tasks given tutored the 
slower teammates. 

5. After which, presentation of output by any 
member of the group followed. Some 
presented their outputs individually, in 
pairs or in groups. 

6. Class quizzes were also administered to 
see if the students had learned the 
materials while in the group.  

7. Recognition was given to teams with the 
highest average scores to motivate slow 
performing groups do better.  

8. After the presentation of output, the lesson 
was discussed using ICT. PowerPoint 
presentation, video-clip presentation and 
others were used in order for students to 
appreciate more the lesson. 

 
Descriptive statistics such as frequency counts, 
mean and standard deviation were used. 

 
The five point scale was used to describe the 
attitude of students towards Science.  
 
The t- test for independent sample was used to 
compare performance and attitude scores of 
student-respondents in the experimental and 
control group. 
 

3. RESULTS AND DISCUSSION 
 
Table 1 shows that the control group obtained a 
higher pretest result compared to the 
experimental group with a mean of 26. Before 
the intervention, the control group had a standard 
deviation of 6.93 while the experimental group, 
6.87. This shows that in their pretest the 
experimental group is more intact or 
homogenous than the control group.  
 
In Table 2, when the pretest scores were 
subjected to t –test, the computed value of t was 
0.87. This value is less than the tabular value of 
t, 1.98 at 5 percent level of significance. This 
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means that the null hypothesis is accepted, thus 
the difference in the achievement of the 
experimental and the control group in their 
pretest is not significant. This could be attributed 
to both groups having not received any form of 
instruction yet. This findings is supported by the 
study of Ocampo and Ocampo on the 
effectiveness of students team achievement 
division on students attitude towards Physics and 
Ocampo and Abayo-Rillo on the effectiveness of 
audio-visual teaching on the writing performance 
of Grade 8 [11,12].  
 
Table 1. Pretest Mean and standard deviation 

of achievement scores of the two groups 

 
Group Mean Standard deviation 
Control 26 6.93 
Experimental 25 6.87 

 
The mean of the experimental group is 39 while 
the control group is 34 as manifested in Table 3. 
This implies that the use of the Scie-chain 
method enhances the academic achievement of 
students. The improvement of students’ 
academic achievement can be attributed to the 
various method introduced in the Scie-chain 
method of teaching. Furthermore, the notable 
increase in the academic achievement of the 
experimental group can be attributed to the 
intervention implemented. 
 
Inquiry-based is defined as any teaching and 
learning activity which involves students in 
observing or manipulating real objects and 
materials. Moreover, it refers to learning 
situations where students learn concepts and 
principles of a discipline in using its process 
through concrete examples. It also provides 
advantages in the teaching-learning process. It 
develops students’ scientific knowledge and 
since it is of a more open-ended, investigative 
kind, it can develop students’ tacit knowledge of 
scientific inquiry; revealed that through ICT, 
images can easily be used in teaching and 
improving the retentive memory of students; 
teachers can easily explain complex instructions 
and ensure students’ comprehension and 
teachers are able to create interactive classes 
and make the lessons more enjoyable, which 
could improve students’ attendance and 
concentration and a variety of educational 
approaches focusing on individuals working 
together to achieve a specific learning outcome 
[13]. 
 

Table 4 revealed that the mean scores of the 
experimental and the control group were 
subjected to t-test for independent samples, the 
computed t value was 3.24. 
 

This value is greater than the tabular value of t at 
5 percent level of significance which means that 
there is a significant difference in the academic 
achievement of the respondents after they are 
exposed to traditional and Scie-chain method. 
This further implies that the experimental group 
has better academic achievement than the 
control group. The use of Inquiry-based may 
have engaged the students in the learning of 
Science. As Ian Schwartz, a Science teacher at 
Casey Middle School, says:Having kids engage 
in inquiry-based science lessons really 
providesthem with a way to explore on their own. 
It removes the teacher as somebody who is 
providing them with information that they need to 
memorize. And instead, what the kids are really 
doing is they're experiencing, they're discovering 
as they go. And that’s what real scientists 
do.Teaching Science through Science inquiry is 
the cornerstone of good teaching. 

 

Students exposed to innovative teaching 
methods such as cooperative learning 
educational audio-visual music, educational 
games, Jazz chants  significantly improved from 
pretests to posttests [14-18]. 
 

Moreover, the use of ICT provides advantages 
over traditional method of teaching. Students 
immersed in ICT have excellent communication, 
creativity, collaboration, leadership skills and 
technology proficiency. The students exposed to 
ICT get more motivated, thus, obtained greater 
academic gain. Besides, flock system also 
contributed to the high academic achievement of 
students. The utilization of flock system in 
educational settings has been effective in the 
development of teamwork, leadership, and 
communication skills in addition to improving 
students' understanding of course content. 
 

Table 5 shows that the control group obtained a 
higher pretest result compared to the 
experimental group in terms of students attitude 
towards Science. The control group and the 
experimental group obtained a mean of 3.6 and 
3.5 respectively.Before the intervention, the 
control group had a standard deviation of 0.328 
while the experimental group had 0.283. Both 
groups exhibit positive attitude towards Science 
before the intervention. 
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This shows that in their pretest the experimental 
group is more intact than the control group. 
Hence, the group is said to be homogenous. 
 

In Table 6, the computed value of t is 0.697 
which is less than the tabular value of t at 5 
percent level of significance. This means that the 
null hypothesis is accepted, thus the difference in 
the attitude of students towards Science of the 
experimental and the control group in their 
pretest is not significant. This could be attributed 
to both groups having not received any form of 
intervention yet before the pre-test. 
 

Most research indicates that students develop 
more negative attitudes toward studying Science, 
toward their Science classes, and toward their 
Science teachers the longer they study typical 
school Science. It is important to develop student 
positive attitude toward Science by integrating 
approaches which may motivate students to 
learn. 
 

The students’ level of attitude is presented in 
Table 7. The control group exhibits positive 
attitude towards Science after the intervention. 
On the other hand, the level of attitude of 
students in the experimental group improved 
from positive to strong positive. Hence, the 
strong positive attitude of students in the 
experimental group is attributed to the use of 
Scie-chain method in teaching the lesson where 
different approaches or strategies such as 
inquiry-based approach, ICT utilization and flock 
system were utilized. 
 

In all of the related studies, it has been 
mentioned that laboratory activities which made 
use of ICT increase students’ motivation levels. 
Laboratory activities were very motivating for 
students and laboratories give opportunity for 
students to solve and analyze practical problems 
and to form higher hierarchies of learning. It has 
been determined that laboratory activities 
increase students’ motivation [19]. The 

environment in a school laboratory is less formal 
than the classroom environment [20,21].Students 
are freer being away from teachers’ authority 
[22]. Therefore, laboratories offer opportunities 
for students to generate and collaborate 
interactively and increase students’ motivation. 
 

Laboratories are environments in which students’ 
pleasure towards Science learning is increased 
and students also gain some competences such 
as behaviour changing, effective performance, 
searching and discovering ability [23]. The 
reason for significant difference on students’ 
motivation levels according to the “active learning 
strategies” sub-factor may be students’ desire for 
self-study and formations of their own learning 
paths with self-study.. When they have positive 
attitudes, the learning of scientific information 
and Science process skills are enhanced 
[24,25,26]. 
 

Table 8 shows that when the mean scores of the 
experimental and the control group were 
subjected to t-test for independent samples, the 
computed t value was 6.7. This value is greater 
than the tabular value of t at 5 percent level of 
significance which means that the mean 
difference is significant. It signifies that the Scie-
chain method enhanced the attitude of the 
students in the experimental group towards 
Science learning. 
 

The Science activities in the school with the use 
of Inquiry-based fostered collaboration, 
socialization, and initiative among students. 
Moreover, this method developed creativity and 
communication skills which may have enhanced 
their attitude towards Science learning. The use 
of ICT, which is another feature of the Scie-chain 
method, can also be a contributing factor as well 
as with the flock system. 
 
Who have positive attitudes show increased 
attention to classroom instruction and participate 
more in Science activities. 

 
Table 2. T-test of the pretest achievement scores 

 

Group Mean Computed t Tabular t Decision 

Control 26 0.87 1.98 Accept null 
hypothesis Experimental 25 

  
Table 3. Posttest mean and standard deviation of the two groups 

 

Group Mean Standard deviation 

Control 34 5.19 

Experimental 39 8.89 
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Table 4. T-test of the posttest achievement scores 

 
Group Mean Computed t Tabular t Decision 

Control 34mm 3.24 1.98 Reject null 
hypothesis Experimental 39 

 
Table 5. Pretest mean and standard deviation of attitude of students towards Science in the 

two groups 
 

Group Mean Standard deviation Verbal interpretation 

Control 3.6 0.328 Positive 

Experimental 3.5 0.283 Positive 

 
Table 6. T-test of the pretest attitude scores of the experimental and control group 

 
Group Mean Computed t Tabular t Decision 

Control 3.6 0.697 1.98 Accept null 
hypothesis Experimental 3.5 

 
Table 7. Posttest mean and standard deviation of attitude of students towards science in the 

two groups 
 

Group Mean Standard deviation Verbal interpretation 

Control 3.66 0.28 Positive 

Experimental 4.23 0.19 Strong Positive 
 

Table 8. T-test on the posttest attitude scores 
 

Group Mean Computed t Tabular t Decision 
Control 3.66 6.7 1.98 Reject null 

hypothesis Experimental 4.23 
 
Hence, the Scie-chain method enhanced the 
attitude of the students in the experimental 
group. 
 

4. CONCLUSION 
 
From the findings of the study, it can be 
concluded that Scie chain can improve academic 
achievement and attitude of students towards 
Science. It is also an effective strategy to 
manage large science classes. 
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