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ABSTRACT

The main purpose of the study was to determine the effectiveness of Science Learning Activity Packets (SciLAPs) as an approach to instruction. The study
involved Grade 10 students of a National High School in Northern Negros Occidental who were selected through purposive sampling. The study adopted a
quasi-experimental design that utilized an experimental group with 21 students and a control group having 19 students. The researcher developed the
SciLAPs and made three SciLAPs integrated lessons that underwent peer and expert evaluation following the criteria set forth by Carter V. Good and
Douglas B. Scates. The 25-item multiple-choice test administered as the Pretest and Posttest of this study was validated utilizing the Likert Scale Rating
Scale set forth by Allan S. Cohen and James A. Wollack. The independent samples t-test was utilized to determine the difference in the learning performance
of the two groups and a paired sample t-test was employed to determine the difference in the participants’ pretest and post-test scores. Results of the study
revealed that the experimental group has a higher mean score than the control group in the post-test conducted and the students who successfully completed
the tasks in the SciLAPs have shown positive results in their post-test that are significantly above compared to those students who did not go through the
activity packets. Therefore, it was concluded that using SciLAPs as an approach to instructions is effective to improve the learning performance of the
students in Science 10.
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1. Introduction

Background of the Study

Science education under the K to 12 Basic Education Curriculum, aims to develop scientific literacy among learners that will transform them into
well-informed and participative citizens. This literacy will also enable them to make sound judgments and decision-making regarding applications of
scientific knowledge that may have social, health, or environmental impacts. Generally, the K to 12 science curriculum is learner-centered, emphasizing
the use of evidence in constructing explanations.

However, despite the effort exerted by teachers such as the use of varied approaches based on sound educational pedagogy for the acquisition of the
three domains of learning science, the Department of Education (DepEd) reported that the National Achievement Test (NAT) mean percentage score
(MPS) for high school, for the academic year 2012-2013 was only 51.41 % or 23.59 % away from the target and the Mean Percentage Score (MPS) in
science was only 41.35 % (Cruz, 2017).

In addition, the quarterly consolidated reports on MPS submitted by the subject teachers in the science department of the national high school where
the researcher is currently teaching showed that 59 out of 99 or 59.60 % of all class sections from Grade 7 to Grade 10 had an MPS lower than 70 %
during the first quarter, 58.59 % during the second quarter, and 61.62 % during the third quarter of the school year 2018-2019. The above data indicate
that more students are performing poorly in science. Such results call for science teachers to reflect on their teaching, enrich their instructional
methodologies and enhance their pedagogical approaches in order to improve the student’s mastery level in any competency and help them perform better
in their performance assessment.
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Meanwhile, according to Staples (2018), the current type of learners we have belong to Generation Z. She posited that this generation wants to choose
what to learn and how they want to learn it in a way that feels right for them. Not to mention, today's learners are dealing with things practically rather
than theoretically and are not easily convinced. Generation Z students are much more pragmatic and skeptical than generations before (Kalkhurst, 2018).

As a science teacher, the researcher deemed it necessary to use learning activity packets (LAPSs) as a possible solution to the above-mentioned issue.
This is a method of communicating between a student and/or a small group of students and the instructor where the content of a particular topic or activity
is explained through the use of self-directed learning activity packets (Marzahi, 2001). With science learning activity packets (SciLAPs), students find
explicit directions to complete a specific science activity and what activities they should perform to acquire the knowledge and abilities expected them.
Barnhill (1998, p. 30) observed that the packet approach "inspire(s) students to excel and shed their ingrained notions about education, motivating them...”
(Barnhill, 1998, p. 30 as cited in Basho, 2005). With SciLAPs, students will be responsible for accomplishing a task in a specific amount of time. This
instructional method promotes students to take the initiative to complete an activity and be able to utilize digital technology to learn more outside the class
and continue working oncompleting the tasks designed in each packet. It also encourages them to work collaboratively with peers and may consult a
resource person, as needed. If students experience difficulties, the instructor is available as a resource. When not serving as a resource, the instructor
continually monitors student progress. Moreover, using of SciLAPs in the teaching and learning process is brain-engaging that encourages students to
actively perform in class that strengthens scientific literacy. By allowing the students to complete the tasks in SciLAPs is applicable to real life situations
especially on jobs that require self-direction that will make them informed and participative citizens.

Though various studies have backed up the effectiveness of the utilization of SciLAPs, the researcher wanted to find out its effectiveness as a means of
improving the academic performance of Grade 10 students, in a National High School in Northern Negros Occidental. It is in this light that this study was
conducted.

2. State of the Problem

The study aims to determine the effectiveness of Science Learning Activity Packets (SciLAPSs) as an approach to instruction in the learning
performance of the Grade 10 students. Specifically, this research aims to answer the following questions:
1.  What is the learning performance of the two groups of participants in the pretest?
1.1 Control Group
1.2 Experimental Group
2. What is the learning performance of the two groups of participants in the posttest?
2.1 Control Group
2.2 Experimental Group
3. Isthere a significant difference between the pretest scores of the control and experimental group?
Is there a significant difference between the posttest scores of the control and experimental group?
5. Is there a significant difference between the pretest and posttest scores of the control and experimental group?

Hypotheses
The following null hypothesis will be tested at 0.05 level of significance.
1. There is no significant difference between the pretest result of the control and experimental group.
2. There is no significant difference between the posttest result of the control and experimental group.
3. There is no significant difference between the pretest and posttest results of the control and experimental group.

3. Review of Related Literature

This chapter presents the conceptual and research literature which the researcher reviewed in order to have a background of the study. Likewise,
related concepts and studies that have significant bearings to the study conducted are also presented in this section.

It has been a fact that the search for better ways of educating students at all levels has been one of long standing. As the increase of technology
quadrupled every year and our society is pacing so fast, changes also come ever more rapidly in the field of education. The current vocabulary alone
evidences the extent of recent innovations; team teaching, modular scheduling, large group instruction (LGI), computer-assisted instruction, problem-
based learning, programmed instruction, blended learning and flipped classroom. The focus of much of this effort is an attempt to solve the question
central to teachers throughout the history of education and how to provide individualized instruction that allows for the differences in students that exist in
any classroom (Timmerman, 1972). Recent technology and the increased awareness by the society on the value of the individual have created renewed
interest and encouraged the development of effective programs for individualization. Manatt and Meeks (1971) summarized the extent of these
developments as follows: (1) an awareness of and skill in specifying educational objectives; (2) acceptance of the notion of self-instruction, self-initiation,
and self-direction in learning; (3) refinement of testing techniques that permits assessment in terms of specific goals; (4) acceptance of differentiated
responsibilities that permit instructional roles other than that of teacher; (5) development of improved management skills that allow for proper record
keeping and classroom management; and (6) awareness of the use of feedback data about the student as a contingency for motivation.

They continue: (p. viii), “With the teacher's role changing to that of diagnostician, a selector of human and material resources and a tutor, self-
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instructional materials become a key ingredient in individualization”.

The effectiveness of Science Learning Activity Packets (SciLAPSs) as an approach to instruction is the primary focus of this review of the literature
and related research. The role of self-instructional materials in individualizing instruction was also discussed to emphasize the nature of SciLAPs as a tool
for learning. The review was divided into the following sections: (1) Self-Instructional Materials, with particular attention to (2) Learning Activity
Packages, (3) Approaches to Teaching Science in High School, and (4) The Current Generation of Learners. Researches related to this study were also
included in this section.

Self-Instructional Materials

The phrase "self-instructional materials" is most commonly associated with "programmed instruction,”" though the two are not interchangeable.
"Programmed instruction (PI) involved breaking the content down into small pieces of information called frames. A Pl textbook might contain several
thousand frames of information. Students would read a frame, then answer a question about the frame. Then they would check their answer (get
"feedback™) and proceed to the next frame." (Programmed Instruction, 2001-05. HTML, retrieved 16:22, 16 August 2007 (MEST)). In like manner,
programmed instruction is a method of presenting the new subject matter to students in a graded sequence of controlled steps. Students work through the
programmed material by themselves at their own speed and after each step tests their comprehension by answering an examination question or filling in a
diagram. They are then immediately shown the correct answer or given additional information (Infoplease, 2017). Computers and other types of teaching
machines are often used to present the material, although books may also be used. Computer-assisted instruction, which both tests students' abilities and
marks their progress, may supplement classroom activity or help students to develop ideas and skills independently.

According to Farooq (2013), the main focus of PI is to bring desirable change in the cognitive domain of the learner’s behavior. He stated that the
structure of the teaching method is that the selected content is analyzed and broken into smaller elements. Each element is independent and complete in
itself. He also presented the three types of this teaching strategy known as follows: (1) Linear Programming that is being used for teaching all subjects. In
a programmed teaching strategy, progressive chain elements are presented. The last step is at the mastery level. It is based on five fundamental principles
which include small steps, active responding, immediate confirmation, self-paced, and student testing; (2) Branched Programming which is generally used
in mechanical fields; and (3) Mathematics in which Retrogressive chain of elements is presented. The first step is the master level while the last step is the
simplest element.

Farooq (2013) continues that Pl has its own advantages. As a teaching strategy, Pls main emphasis is on individual differences and students’
involvement; there is no fixed time interval for learning where students may learn at their own pace; learning by doing maxim of teaching is followed to
involve learners in the learning process; students are exposed only to correct responses, therefore, possibility to commit errors in reduced; and immediate
confirmation of the results provides reinforcement to the learners and encourages the learners to proceed further. That is feedback being is provided to
wrong answers, so that the learner is able to develop mastery over the content. This feedback also known as “reinforcement” requires immediate
knowledge of results which is another characteristic of programmed instruction where knowledge of results is part of the reinforcement theory (Skinnerian
psychology) developed by (Skinner, 1954).

On the contrary, Pl as a teaching strategy also posed disadvantages. These include the difficulty of developing an instructional program; only
cognitive objectives can be achieved, due to tight schedule of time table, students cannot be left to learn at their own pace and it is true that it would be
very difficult to learn the content the subject matter in a limited period of time, there is no chance for students’ creativity, their responses are highly
structured; development of a program is not economical in terms of cost and time; in the absence of the teacher, students may spoil the disciplinary tone of
the class, or they will be helpless when any problem arises; and it cannot be applied at a primary level of education or at higher education.

For the above reasons, several authors suggested that the program should have a thorough knowledge of the content and technique of content analysis.
Levett-Jones (2005) added that this strategy should be used as a supplementary device for remedial teaching in the classroom, should be used in distance
education or continuing education programs where no rigid time table is applied, and if no at a primary level or higher level of education, this strategy
may be useful at the secondary level of education where many new subjects are introduced in the curriculum and they create problems in learning.

Finally, if a Pl is applied in classroom teaching, the teacher should be present in the class. According to Farooq (2013), the teacher can maintain
discipline in the class and help in eradicating the difficulties of the learners. A personal touch of the teacher can be more fruitful and effective in student's
learning.

In programmed instruction, an entirely new concept of responsibility enters the learning situation. The burden of responsibility for student learning is
on the program and the instructional technology used—not solely on the student. If the student doesn't learn, something is wrong with the program and it
must be revised until it teaches practically everybody.

Learning Activity Packages

Learning Activity Packages, also known as LAP, are a comparative development in programmed instruction. A LAP is a "modular instructional unit
designed to facilitate the individualization of instruction” (Manatt & Meeks, 1971, p. 174). A specific advantage of the LAP is that it allows the student a
wide variety of choices in how he will achieve the behavioral objectives, thus allowing for differences in past achievement and in style of learning
(Marzahi, 2001 as cited in Citeseerx, 2015).

As in all self-instructional materials, LAPs attempt to account for differences in student’s learning rate, past achievement, interest, and aptitude. It
does not require everyone to go through every activity. LAP forces the teacher to organize the learning experience into a logical and consistent approach;
he can then readily prepare performance criteria because there are clearly defined goals.
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According to (Timmerman, 1972), LAP has five essential elements which include concepts; behavioral objectives; multi-dimensional learning
materials and activities; pre-, self- and post-evaluation; and quest or self-initiated learning. The components are highly structured but not at the expense of
individualization. For the most part, the teacher becomes an integral/ but not an essential part of learning.

There are three major procedures for evaluation in a LAP (Jones, 1968, pp. 178-183). The first procedure is known as exemption where students may
decide, after reading the behavioral objectives, that he already knows the material. If he passes the test, he may proceed to the next LAP. The second is the
student self-assessment. It is where answers to these self-tests are readily available. And the third procedure for evaluation in a LAP is the teacher test.
This evaluation must be parallel in content, form, and type of question to the student-self-assessment test.

Jones (1968) also lists several factors involved in a LAP. One is the provision for small group work and for student/instructor contact. He also added
that “Many other elements may be included within the covers of a LAP: visual aids, a complete bibliography, worksheets, an achievement record, and a
large dose of motivational drawings, anecdotes, and cartoons. The insertion of these items is limited only by the imagination of the writer and the
availability of time to think them up and write them down.” In this regards, quest opportunities may be one of three types: (1) apply knowledge gained and
skills developed in some kind of activity which the student finds particularly interesting, (2) develop further the theoretical competencies in some area of
interest, or (3) organize some type of activity which he designs himself.

The importance of behavioral objectives is again emphasized. Mager (1968) states that the existence (or lack of) clearly-stated objectives may cause
an approach (or an avoidance) response. A positive response causes a rise in stimulation, self-esteem, and confidence. He approves of the LAP because the
student may choose the extent and rate of his progress, may clearly see the objectives and goals and can follow, through evaluation, his own progress.

Little research has been conducted using the strictly printed LAP. Meeks (1971) noted this absence in the background information for the study of the
effectiveness of LAPs compared to that of the lecture. He grouped 144 experienced teachers into two groups, one receiving instruction through LAPs and
the other by attending lectures. The group using the LAPs achieved a significantly higher level (.10 level of significance), than did the control group.
There was no significant difference in time spent, but the experimental group indicated they preferred the LAPs to the conventional lecture.

Approaches to Teaching Science in High School

Criticism of science education programs has become increasingly widespread in recent years, as students at all levels decry the lack of
individualization, the alleged uselessness of required science education, and the lack of instruction which will have life-long benefits. Students who are
14-19 years of age is distracted by many outside activities and if they are not interested in science, this will be a challenge for the teacher. Many secondary
science teachers have been aware of these problems and have acted accordingly. The teachers also knew that if the students are interested in the future of
the subject, they will need quality tools to enable the students to learn. Among the proposed and implemented solutions have been (Tips for Teaching
Science to High School, Grades 9-12, 2019): providing good reference materials as well as lab equipment; utilize developing math skills and problem-
solving; engage students by asking questions; build confidence through experimentation; make science class fun, relevant, and challenging; alleviate
boredom through activity; encourage skills through the science notebook; encourage independent investigation; and develop the mind further through
vocabulary.

More research, development, and teacher education are needed on how to increase students’ engagement in learning science. Priorities include
classroom organization, a changed approach to written work, and an increased focus on the task that is part of the core of learning science. There should
be a strong emphasis on ‘assessment for learning” (Kaptan & Timurlenk, 2012).

Research suggests that a strong influence on student's attitudes towards science is on how the teacher as the role model and the perceived subject
attractiveness by the students. Nteere, Kwaria and Kirimi (2017) presented that “the Physics teachers who could not show the significance of Physics in
relation to day to day life situation, were not fully able to make students grasp the concepts of application of Physics. Results also clearly indicated that the
majority of the students claimed that Physics involved calculations hence perceived Physics difficult. In essence, part of the explanation for student
attitudes toward school science may be a shortage of well-qualified science teachers capable of providing a positive experience.

Science is unique among school subjects that its curriculum aims to create future scientists rather than a future citizen. This produces a foundation
curriculum whose coherence only becomes clear for those who stay the distance and with it the value and meaning of the subject. Moreover, it is
dominated by an assessment system whose predominant demand is a low-level cognitive recall. Such a system promotes “performance learning," which is
extrinsically motivated, rather than "mastery learning," which concentrates on the student, to the detriment of student engagement (Shulman, 1986). Those
who drop by the wayside are left with a few disjointed pieces of knowledge whose salience is difficult to comprehend.

Shulman (1986) added that “there is now a significant body of knowledge about teaching and learning science. It has been developed through
scholarship and empirical studies conducted in many countries around the world. All teachers know that what is taught by teachers is not the same as what
is learned by pupils. As in all acts of communication, learners have to make sense of what they hear, see and read in terms of what they already know.
Teachers can make this easier or more difficult for pupils by the way that messages are put together, and the way that pupils' questions are elicited and
answered.”

Interaction between teachers and students is essential for teaching to be effective in promoting learning. One-way delivery from a teacher does not
work for the vast majority of pupils. Assessment for learning (a developed form of formative assessment) is a key element of this interaction. A
comprehensive review of the research literature has shown that there is very clear evidence that formative assessment leads to significant improvements in
students’ test scores, i.e. their attainment as measured by summative assessment (Black & William, 1998). In the past, science teachers, in particular, have
been discouraged from adopting this approach to assessment. These developments have involved four main changes according to Kaptan and Timurlenk
(2012). These changes include: (1) the first has been in classroom dialogue. If teachers are to communicate effectively with students, they must set up
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activities and questions that help students to formulate and express their own ideas and then listen to what students say. On the basis of this assessment,
teachers must fashion the next steps, challenging students and leading them towards ideas that will be more fruitful. Such two-way interaction can happen
several times during a lesson as learning progresses. A crucial aspect of such dialogue-based teaching is to give students a voice, and help them realize
that their teacher wants to know what they think so that they will feel free to express even half-formed or confused ideas; (2) a second change requires
interactive feedback on written work. Teachers have to annotate students' work with comments designed to guide them in making improvements, and then
provide opportunities for them to use this guide. Students then come to see their work as a step in improving their learning. Existing practices emphasize
marks so that pupils see the exercise merely as a test; (3) a third change is to involve students in working in small groups to assess each other’s work. The
point here is not to trust students with generating marks, but to help them help each other so that they are better able to understand the aims of their work
and the criteria by which its quality may be judged. Self-assessment is essential if students are to carry on being effective learners in their adult lives, and
(4) the fourth change makes use of the formal tests that teachers regularly apply to add extra value to learning. Students may learn from trying to design
test questions or from marking test papers in groups so that they can be more objective and realistic in appraising their own performance and in
understanding how tests are marked. Working in this way has led students to become more active participants in their learning and to become more
motivated to take it seriously.

Education is viewed as a planned series of dynamic behavioral interactions between teacher and child. The starting point is the kind of behavior one
might wish the child to evidence in a free society. Learning, on the other hand, is not described in the usual sugar-coated terms, but rather is presented as a
struggle to be resolved—and in the resolution comes the realization—the personal triumph of the learner. By skillfully blending concepts advanced by
Maslow, Skinner, Bruner, and Socrates into meaningful and workable formulas, a flexible framework is offered to those sensitive enough to grasp it.

It is suggested that true learning is only accomplished by carefully transferring decisions formerly made by teachers to the learner. The use of
programmed instruction to teach science education motor skills have been limited but with encouraging results. Locke (1971, p. 57) surveyed seven
studies that used programmed instruction, six of which used a programmed textbook. He concluded: “Motor skills can be programmed and that
programmed instruction of motor skills may be at least as effective as conventional methods of instruction. In no case was the conventional method
superior”.

However, Locke (1971, p. 59) raises some speculation that has application to all programmed instruction: “It does not seem out of order to speculate
that many statistically significant differences favoring programmed instruction might be attributed less to the superiority of programming, and more to the
inferiority of the traditional verbal-based instruction used as a control condition. Such traditional methods are not inherently inferior but teachers rarely
prepare traditional instruction with the same thorough attention to pedagogical detail that goes into the construction of a programmed text”.

The use of programmed modes of instruction will permit each student to determine for himself how much repetition he needs. Learning activity
packets or LAPs, on the other hand, permit the student to isolate himself from the surrounding environment, permitting greater concentration. Therefore
the use of SciLAPs serves the dual purpose of providing material whose content is valuable to the student, and of introducing the student to a format that
is of the importance of self-directed learning.

The Current Generation of Learners

Generation refers to all the people of about the same age within a society or within a particular family, or the usual period of time from a person’s
birth to the birth of his or her children (Generation, 2019). People in this “birth cohort” exhibit similar characteristics, preferences, and values over their
lifetimes (The Center for Generational Kinetics, 2019). They believed, that generations are powerful clues showing where to begin connecting with and
influencing people of different ages and what shapes generations, as they continue, are based on the three key trends which include parenting, technology,
and economics. Currently, the generation of learners in both public and private high schools belong to Generation Z or Gen Z. Generally, this generation
includes those who were born from 1995 until 2012. Although precise years vary according to the source, Gen Z gained its mark of having the largest
population in the generational cohort of all time.

In order to understand the emerging generations and their learning habits, teachers must understand the characteristics or the type of learners they
have. According to Fell (2019), the five characteristics of today’s learners are defined as social, mobile, global, digital, and visual. She explained that
today’s learners are social because learning takes place outside the classroom, but the essential engagement and practice are still conducted at school, by
the all-important facilitator, rather than the teacher. The learners are mobile in terms of the jobs they will have and the homes they will live in that is
through the technology with which they interact. Also, she added that today’s learners are global, for they are the most globally connected and influenced
generation in history and are not limited to the local, but are global as never before. Fell (2019) continues stating that the current learners are digital. She
emphasized in her discussions that “as much as today’s learners need literacy, they also need to learn digital skills in order to thrive in this changing
world. Because it is not just pen and paper for them but iPads and screens on which they will learn, which are designed to not just display the written but
the visual”. Lastly, the learners we have today are visual. She explained further that, “in an era of information overload, messages have increasingly
become image-based and signs, logos, and brands communicate across the language barriers with color and picture rather than with words and phrases.
Visuals are also the way in which the brain processes information best. It can retain visual symbols and images rather than just written content. Their
analysis of learning styles has shown dominance in the visual and hands-on learning styles, above the auditory delivery form, which has traditionally
dominated the classroom.”

Gen Zs were born with technology. Kalkhurst (2018) stressed that these Gen Z learners don’t see technology as a tool, they see it as a regular part of
life and will never know what life was like without the internet. He also added, that today’s learners are dealing with things practically rather than
theoretical considerations and are not easily convinced making them more pragmatic and skeptical than generations before.
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Different from its characteristics and values, this young generation of learners may approach learning differently. It is quite known that in order for
the delivery of learning to be effective, the teacher has to know how the learning style of a learner. Staples (2018), presented that by giving the Gen Z the
freedom to learn on their own while guiding them on the type of skills required may create a more supportive learning journey that Gen Z desires. She also
stressed that to get Gen Z workers excited about being active participants in a learning culture, L&D will want to focus on engagement tactics and show
the connection to career advancement. Lastly, she pointed out that while Gen Z understands that learning new skills will be critical to their economic
relevance (and employment), they may overlook the importance of skills like communication and collaboration that will be key to making good on the
promise of lifelong learning.

In this study, utilizing science learning activity packets or SciLAPs as an approach to instruction can be an effective means to improve the learner’s
performance in Science. SCiLAP is a kind of self-instructional material or programmed instructions. Research indicates that using this as a strategy is
effective at the secondary level of education where many new subjects are introduced in the curriculum that creates a problem in learning (Levett-Jones,
2005). Using SciLAPs as an intervention is considerably modular in approach. The instructional unit was designed to facilitate the individualization of
instruction (Manatt & Meeks, 1971) but it can also be structured to include elements such as worksheets, links to online resources, visual aids, and
infographics. These elements could facilitate self-paced learning and at the same time could provide opportunities for small group work that encourages
collaboration among peers, teachers, and other resources which fit the type of learners we have in this generation. Moreover, the teacher-researcher would
also act as a resource person and provides feedback or assistance during the completion of the task required in each packet. This ensures the interaction
between teachers and students which is very essential for teaching to be effective in promoting learning (Black & William, 1998). Lastly, with the sets of
structured drills and activities for self-paced learning, SciLAPs can be an effective intervention among Gen Z learners who prefers to have the freedom to
learn on their own while guiding them on the type of skills required (Staples, 2018).

4. Materials and Methods

Research Design

This study utilized the quasi-experimental design because of the absence of the randomization of samples. Quasi-experimental is a research design
that involves an experimental approach but where random assignment for treatment and comparison groups has not been used (Robson, 1998). This design
was employed proving or disproving the study hypotheses mathematically supported with statistical analysis. Moreover, the teacher-researcher utilized
two groups in conducting the experiment. One group, marked as the experimental group received the treatment and the other group that received no
treatment was referred to as the control group. The treatments were conducted on both groups over the same period of time and undergone exactly the
same tests.

Pretest and Post-test were employed in the design of this study. A systematic observation was also conducted during the entire duration of the
experiment. The measurable data that the teacher-researcher has collected, consolidated and organized were utilized in formulating facts that uncovered
the learning performance of the subject-respondents. Generally, this study has enabled the teacher-researcher to quantify the problem by way of generating
numerical data, transforming it into usable statistics, and generalized results from a larger sample population.

Participants

The study was conducted at a National High School in the Northern Negros Occidental during the fourth quarter of School Year 2018-2019 where the
subject-respondents were Grade 10 students in Science. Among the five sections that the teacher-researcher was holding, two sections with the lowest
mean percentage scores (MPS) in their third quarter examinations were chosen as the sample frame. From these two sections, one section was selected as
the experimental group and the other section as the controlled group by way of a draw lot.

On the other hand, the distribution of samples for each group was done through purposive sampling. According to Tongco (2007), the purposive
sampling technique is a type of non-probability sampling that is most effective when one needs to study a certain cultural domain with knowledgeable
experts within. She added, that purposive sampling may also be used with both qualitative and quantitative research techniques. In the study conducted,
the students with grades below 78 in the third quarter and have attended Science 10 classes for at least three consecutive meetings were selected for the
purpose. As a result, 21 students were identified and distributed in the experimental group and 19 students for the controlled group. No member of one
group has been part of the other group. Thus, the grouping of the participants was considered to be unrelated or unpaired also known as independent
groups.

Instrument

In this study, a teacher-made multiple-choice type of test composed of 25 items was utilized in the conduct of pretest and posttest. This research
instrument developed by the teacher-researcher was validated by the Assistant School Principal in charge of Curriculum and Instruction and two Master
Teachers with more than 15 years of experience in teaching Science. Based on a Likert Scale Rating Scale set forth by Allan S. Cohen and James A.
Wollack, the reliability statistics for this instrument results in a Cronbach's Alpha of .877 interpreted as optimal. Testing its reliability, the same instrument
was administered to thirty students from other sections with almost the same profile. The students’ scores in the 25-item test were statistically treated
using the Kuder-Richardson Formula 20 resulting in a KR-20 of 0.87 was obtained showing optimal reliability.

Meanwhile, the teacher-researcher has developed SciLAPs integrated lessons that were used in the study. Prior to the conduct of the study, the
instrument was subjected to face and content validity by the same group of validators. According to McBurney (1994, p. 123), face validity is an idea that
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a test should appear superficially to test what it is supposed to test. He also defines content validity as the notion that a test should sample the range of
behavior represented by the theoretical concept being tested. As the instrument undergoes peer and expert evaluation, the criteria developed for evaluating
the survey questionnaire set forth by Carter V. Good and Douglas B. Scates was utilized. With the obtained average score of 4.44, the result indicates that
SciLAPs integrated lessons that were utilized in the conduct of the study were generally agreeable. In addition, this instrument has qualified from the
testing validity which predetermined the goal was to reach an expert’s consensus of 65% on each item (Powell, 2003).

Moreover, the content of the SciLAPs includes topics on “Chemical Equations” and “the Law of Conservation of Mass”. The learning competency
carried out in this study was focused on the learners to be able to “apply the principles of conservation of mass to chemical reactions (SI0MT-1Ve-g-23)”.
This competency was chunked into three specific objectives and was sorted based on progression as shown in the table below:

Table 1. Daily task learning objectives

Day Objectives
1 The learners should be able to distinguish between reactants and products.
2 The learners should be able to write chemical equations
3 The learners should be able to perform activities that illustrate the law of conservation of mass.

The same objectives can be found in the SciLAPs integrated lessons that were delivered to the two groups, the control group, and the experimental
group.

Data Gathering
After seeking approval from the Office of the Schools Division Superintendent and Office of the School Principal, the teacher-researcher has conducted

the entire study in twelve days which includes validity and reliability testing of the instruments. Presented in the table below, were the activities conducted
in the study:

Table 2. GANNT Chart of Activities

. Week Week Week 3
Activity

Approval of the OSDS and OSP
Seek parents’ consent
Preparation of the Research Instruments

Instrument Validation, Reliability Testing
Statistical Treatment and Analysis
Make Revisions if needed

Conduct of pretest

Conduct of experiment

Conduct of posttest

Gathering and Consolidating of Results
Statistical Treatment and Analysis

Meanwhile, the experimental group received the treatment by which teaching was carried out using SciLAPs. The control group, on the other hand,
received no treatment in which teaching was conducted by way of the teaching methods similar to the approach found in the DepEd’s Teacher’s Guide
and Learners’ Materials. The treatments were carried out by the teacher-researcher during the three-day experimental period.

Prior to the experimentation, a pretest was administered among all subject-participants. A posttest, however, was administered after the entire lesson
were delivered. The scores of both the pretest and posttest were collected, tallied, coded, and statistically treated. In particular, the scores that were
obtained by the students in the pretest and posttest were categorized and assigned with descriptions. The following scoring interpretation shows the score
range and its corresponding description:

Score Range Description
10 - 50 Very Low
6.0 - 10.0 Low

11.0 - 15.0 Average
16.0 - 20.0 High

21.0 - 25.0 Very High

Statistical Treatment/Data Analysis

In this study, the frequency and percentage were used as the frequency of respondents across groups was determined. The learning performance of the
control and experimental groups based in the pretest and posttest were determined by acquiring the mean and its respective standard deviations.
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The independent samples t-test, however, was utilized in determining the difference in the learning performance of the control and experimental
groups. However, a paired sample t-test was utilized to determine the difference in participants’ pretest and posttest. The t-test results compared the
students’ pretest and posttest scores with each particular group.

Ethical Considerations

The teacher-researcher followed the five basic principles of research ethics in the conduct of this study according to Lund Research Ltd. (2012). The
principles were stated as follows: (1) those minimized the risk of harm or discomfort of the participants; (2) obtained informed consent from the
participants by making sure that they understood that they took part in research and what the research required them; (3) protected the anonymity and
confidentiality of participants by removing identifiers; (4) avoided deceptive practices by making this study known to the participants or subjects; and
lastly, (5) providing participants with the right to withdraw from the research process at any time.

4. Results and Discussions
This part of the study comprised two sections — first, is the results that deal with the presentation, analysis, and interpretation of data in connection
with the specific problems of the study and second, the discussion that advances the implications and the importance of the investigation.

Results.
This chapter is the presentation and analysis of the data in the study. Charts and tables are presented to supplement in the discussion of the results.

Table 3. Frequency Table of Respondents across Groups

Group Frequency Percentage
Experimental 21 52.5
Control 19 475

Table 3 presents the distribution of the 40 student-respondents across groups. There are 21 (52.5%) students in the Experimental and 19 (47.5%)
students in the Control group.

I. Learning Performance of Control and Experimental Group in the Pre-test and Post-test
Table 4. Table of Pre-Test and Post-Test Mean Scores across Groups

Test Group Mean Standard Deviation
Experimental 2.48 1.209
Pre-test
Control 2.84 1.214
Experimental 19 2.214
Post-Test
Control 13.84 2.522

Table 4 present’s students’ pre-test and post-test mean scores across the experimental and control group.

For the pre-test, the mean score of the experimental group is 2.48 with a standard deviation of 1.209 while the control group has a mean score of 2.84
with a standard deviation of 1.214. Furthermore, the control group has a higher mean score than the experimental group in the pre-test conducted.

For the post-test, the mean score of the experimental group is 19 with a standard deviation of 2.214 while the control group has a mean score of 13.84
with a standard deviation of 2.522. Furthermore, the experimental group has a higher mean score than the control group in the post-test conducted.

1. Differences in the Learning Performance of the Control and Experimental Group
Table 5. t-Test Results Comparing Students’ Pre-Test Scores across Control and Experimental Groups

Group n Mean SD Test Statistic t-Tabulated df P-value Decision
Control 19 2.84 1.214 -.954 2.024 38 .346 Do not Reject
Experimental 21 2.48 1.209

Table 5 presents the test results comparing the pre-test scores across control and experimental groups. An independent-samples t-test was conducted
to compare the scores. From the table, there is evidence to conclude that the hypothesis stating that “there is no significant difference in the pre-test scores
across control (M = 2.84, SD= 1.214) and experimental (M= 2.48, SD= 1.209) groups” can be retained; (t (38) = -.954, p=.346) at significance level
alpha set to .05. These results suggest that before the experiment, pre-test scores differ among students across different groups.

Table 6. t-Test Results Comparing Students’ Post-Test Scores across Control and Experimental Groups

Group n Mean SD Test Statistic t-Tabulated df P-value Decision
Control 19 13.84 2.522 6.888 2.024 38 .000 Reject
Experimental 21 19.00 2.212

Table 6 presents the test results comparing the post-test scores across the control and experimental groups. An independent-samples t-test was
conducted to compare the scores. From the table, there is evidence to conclude that the hypothesis stating that “there is no significant difference in the
post-test scores across control (M = 13.84, SD=2.522) and experimental (M= 19.00, SD=2.212) groups” can be rejected; (t (38) = 6.888, p=.000) at
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significance level alpha set to .05. These results suggest that before the experiment, post-test scores differ among students across different groups.

I1l. Differences in Students’ Pre- and Post-test

Table 7. t-Test Results Comparing Students’ Pre-Test and Post-Test Scores Within Control Group

Pair Mean SD Test Statistic t-Tabulated df P-value Decision
Pre-test and Post-test -11.000 1.732 -27.683 2.1009 18 .000 Reject

Table 7 presents the test results comparing the pre-test and post-test scores in the control group. A paired-samples t-test was conducted to compare the
scores. From the table, there is evidence to conclude that the hypothesis stating that “there is no significant difference in the pre-test (M=2.84, SD=1.214)
and post-test (M=13.84, SD= 2.522) scores in the control group” can be rejected; (t (18) = -27.683, p=.000) at significance level alpha set to .05. These
results suggest that within the control group, pretest and posttest scores differ significantly.

Table 8. t-Test Results Comparing Students’ Pre-Test and Post-Test Scores Within Experimental Group
Pair Mean SD Test Statistic t-Tabulated df P-value Decision
Pre-test and Post-test -16.524 1.463 -52.733 2.1009 18 .000 Reject
Table 8 presents the test results comparing the pre-test and post-test scores in the experimental group. A paired-samples t-test was conducted to
compare the scores. From the table, there is evidence to conclude that the hypothesis stating that “there is no significant difference in the pre-test (M=
2.48, SD=1.209) and post-test (M=19, SD=2.214) scores in the experimental group” can be rejected; (t (18) = -52.733, p=.000) at significance level
alpha set to .05. These results suggest that within the experimental group, pre-test and post-test scores differ significantly.

Discussions

As the main objective of this study was to determine the effectiveness of Science Learning Activity Packets (SciLAPS) as an approach to instruction
in the learning performance of Grade 10 students, pretest and posttest were conducted. To fulfill its purpose, it is important to understand how approaches
or delivery of instructions may affect the learning performance of the student.

It is apparent that the purposively selected Grade 10 students, especially in this particular setting, considered all aspects of SciLAPs as essential and
necessary for improving their learning performance. Therefore, results from the pretest and posttest may not generalize the effectiveness of SciLAPs to the
whole Grade 10 students where the study was conducted.

Although the course of the developed intervention was very short (one-week period), it appears that with three lesson objectives in the developed
SciLAPs, the results show that the students have improved their learning performance. To include, students who have completed the tasks required in each
learning packet results in a positive impact on the mastery and understanding of the lessons that were delivered. This supports that the chunking of
information in the form of learning packets of a meaningful unit (Miller, 1956), was effective. And in addition to that, the learning activities have
developed student’s mastery of problem-solving that encouraged the student to perform drills which, according to Thorndike’s S-R bond theory, helps in
increasing the efficiency and durability of learning. The above features were in line with Detaramani and Chan’s(1999) findings onthe impacts of self-
study centers. The findings revealed that students consider the major roles of self-access centers an independent means to help them learn. Therefore,
some time is needed to be spent making sure students understand how activities help them learn, in other words, teaching-learning strategies (Wachob,
2019).

Research on science learning activity packets could continue in several directions. First is motivation, as one of the aspects of motivation may be
affected by weak reading comprehension and poor skills in mathematical operations. As observed, some students in this study were less motivated to
complete the tasks in the learning packets because of having difficulty in reading comprehension and pauses for help when performing computations.
Second, the time when the respective groups took the tests may have influenced the results. Those students in the experimental group who received the
treatment and took the tests in the second period of the morning class may have been fresher and more relaxed than those in the control group, who
received no treatment and took the tests in the third period of the morning class.

Conclusions

Incorporating SciLAPs in teaching Science on Grade 10 students can be effective. It will, however, take time and effort on the part of the teacher.
Learning materials that fit the characteristics of the current generation of learners, with properly chunked information, and have enough activities for self-
directed learning would engage students in meaningful and lifelong learning. Instructions that are structured for collaboration, as well as the provision of
accessible online resources in the SciLAPs, would lead to extend learning opportunities. With the presence of the teacher to act as a resource person and
provides feedback every time the student is in doubt would increase the student’s motivation to complete the tasks required in each learning packet. If
these considerations can be carried in developing a SciLAP that will be used as an approach to instructions or intervention in teaching, we will surely see
an improved learning performance among Grade 10 students in Science.Authors including an appendix section should do so before References section.
Multiple appendices should all have headings in the style used above. They will automatically be ordered A, B, C etc.
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Recommendations

It is recommended that the school heads will implement the development and integration of SciLAPs into the present curriculum. The intent of the
learning activity packets is to improve students’ learning performance as they further enhance their understanding of Science as well as improve mastery
level in problem-solving by taking enough time to repeatedly practice tasks.

It is emphasized that the use of learning activity packets as an intervention may be applicable to any subject area and would help teachers increase the
subject literacy of their students in a self-directed manner. The experiences gained were of great benefit to further improve or develop the study. Future
researchers may find other ways to enhance the intervention and utilize other strategies to improve the learning performance of the students. It is also
recommended that future studies should aim to replicate results in a larger sample including the use of random selection for the sample distribution to both
experimental and control groups.

With the advent of digital technology and the characteristics of the current generation of learners, SciLAPs are sought to have a good potential to
further improve learners’ performance by way of developing learning activity packets in digital format and made available online. On the other hand, it is
questionable if additional time was given to students to fully comprehend the material if the results would be the same.
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