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Abstract

Web based learning includes online course content which includes the use of the discussion forums via email,
videoconferencing, and live lectures. The study assessed the science proficiency and motivation in Biology of Grade 12-STEM
strand students in Valencia National High School for the academic year 2022-2023. It sought to determine the level of science
proficiency in pre-test, post-test and retention test; assess the level of students’ motivation when exposed to WBLE in relation
to active learning strategies, science learning value, achievement goal and intrinsic value; ascertain any significant difference
on the level of student’s science proficiency in terms of: pretest, post-test, and retention test, and to find out any significant
difference on the student’s motivation between pre-survey and post survey.

The study used a quantitative method research design. Results showed that students” science proficiency in pretest is very low,
however as they were exposed to WBLE, posttest and retention tests results yielded higher. WBLE has potentially increased
students’ science proficiency specifically in the retention test. Among the motivational factors, active learning strategies and
science learning value had the increase in mean. It denotes that students’ active learning strategies were improved and their
achievement goal increased as exposed to WBLE. In the same way, the overall mean of students’ motivation increased after
the intervention and was recognized at the level of high motivation. There is no significant difference in the pretest and
posttest however there is a significance obtained between posttest and retention test. WBLE significantly increased students’
science proficiency from posttest to retention test. Results revealed that Grade-12 STEM strand students' science proficiency
increased from low to high after being exposed to WBLE. WBLE has significantly increased students’ motivation also towards

learning Biology.
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Introduction

Years ago, up until now Covid-19 pandemic still existed and
students were really struggling in science (Sparks, 2021),
which significantly influenced the quality of learning and
the emotional wellness of the students as seconded by
Barrot et al. (2021) 61, Most educational institutions were
closed for face-to-face classes and resorted to their medium
of instruction via online (Landicho, 2020) 22,

In the digital world these days, computer and information
communication technology remain in the front row
(Shanmugam, & Balakrishnan, 2019) 1. Living these days,
we all need laptops, cellular phones, iPads and personal
computers specifically in science subjects. Research is very
particular because it intertwines with technology.

In school year 2018-2019, the Department of Education
recorded the NAT mean percentage score or MPS to be only
36.45 percent, which is comparatively lower than the 75%
mark for the mean percentage score. The science MPS is
only 45.74% which does not comply with the domestic MPS
standard (NETRC, 2018). This implies that students have
difficulty in learning science.

During the international assessments, the Philippines came
in 58th spot out of 58 nations in the 2019 Trends in
International Mathematics and Science Study (TIMSS).
Likewise, PISA (2018), yielded nearly identical results, with
the country ranking 78th out of 79 countries. Therefore, to
address the problem, educators must use various effective
strategies and technologies in teaching Science to enhance
learners’ understanding.

In order to have efficient and maximized learning,
incorporating other strategies, Web-Based Teaching or

Online Collaborative Learning (OCL) is a theory proposed
by Harasim (2018) 2% that focuses on the facilities of the
Internet to provide learning environments that foster
collaboration and knowledge building. The Internet is very
useful because it helps students and teachers add learnings
or new discoveries through research. Siti et al. (2016) stated
that web-based learning offers the potential to support the
development of the struggle in the twenty-first century
skills, which contributes to autonomous learning. These
skills include communication, numeracy, ICT, critical
thinking, and problem-solving. It further means that web-
based learning leads the students to be independent and
more initiative specially via online learning.

Today, traditional education is transformed into web-
supported education, and enrichment of web-supported
education is possible with certain applications (Birbir &
Kanburoglu, 2018) [*4. With technology integration into
education, it can be said that a similar situation has been
realized in science courses, and information and
communication technologies have been integrated into
science programs.

Science education in the Philippines aims to increase
student’s understanding of science, construction of
knowledge and promote scientific literacy. It assumes that
for every effect there is one or more causes.

Communication is one big way to increase science-related
knowledge among children. These abilities are helpful in
students' everyday living, personal growth, and potential
career (SEI-DOST & UP NISMED, 2011).

The impact of motivation in science learning is construed as
the pole-vaulting factor that hones their performances in
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school science. Motivation in science learning, in this sense,
includes extrinsic and intrinsic motivation, task value,
control of learning beliefs, self-efficacy, and test anxiety
(Bautista, 2012).

Local studies in the Philippines like that of Mirafia, (2019),
found that the literacy level of students on Science Content
Knowledge (SCK) along the concept domain and
application domain was a “deficient mastery level”. It is the
moment when there is a surge in Covid-19, and online
classes have begun for there were no face-to-face classes,
schools have been closed and community and house
quarantine have been implemented.

The study would provide teachers and students ease in time
and a more motivated teaching and learning process, leading
students to a non-overwhelming environment while
developing mastery of a specific topic, especially Biology.
Thus, this study hoped to examine Web-Based Learning
Environment on how it assesses the science proficiency and
motivation of Grade-12 STEM Strand students in Biology at
Valencia National High School.

Materials and Methods

The study focused on examining Grade-12 STEM strand
students’ science (biology) proficiency using WBLE. It also
examined the level of motivation as exposed to WBLE as
well as the non-WBLE. The study participants were the two
regular sections from the Grade-12 STEM strand biology
classes. There are sixty students in the WBLE class and 58
on the non-WBLE. The study was conducted at Valencia
National High School, Valencia City, Bukidnon during the
First Quarter of school year 2022-2023. The study employed
a quantitative method research design. The participants were
the two (2) regular sections of Grade-12 STEM strand of
Valencia National High School. One section was exposed to
WBLE and the other section was exposed to non-WBLE.
Pretest was conducted on proficiency and motivation on the
two sections. The test was subjected to a reliability test
through statistical software and got a Cronbach Alpha of
0.72. The test consisted of 50 multiple-choice items
covering the lessons. After the pretest the students under the
experimental group were exposed to WBLE and a posttest
was administered after the intervention. Fourteen (14) days
after, the retention test was then administered which was the
same test prior to the intervention. For quantitative
collection of data, analysis of Covariance (ANCOVA) was
used. After the analysis, participants for the qualitative data
collection were identified based on their scores in the pretest
and posttest performance and motivation. Pre-test, post-test
and retention test were conducted to ascertain a significant
difference in the science proficiency and motivation of the
students. Interviews were conducted and qualitative data
gathered were used to explain further the quantitative
findings of the study. The results of these tests determined
the difference between the students’ science proficiency and
motivation exposed to WBLE and the NWBLE.

www.multidisciplinaryjournals.in

A group was randomly selected to be the participants, then a
pretest was conducted on proficiency and motivation. After
the pretest, the students were exposed to web-based learning
environment (WBLE) and a posttest was administered after
the intervention. Fourteen (14) days after, the retention test
was then administered. Then, analysis of the qualitative data
was made. After the analysis, participants for the qualitative
data collection were identified based on their scores in the
pretest and posttest proficiency and motivation.

The study implementation was divided into 5 major steps
and these were the following

In step 1, the pre-survey form of Students’ Science Learning
Motivation Questionnaire and Pretest using ZIPGRADE
was conducted.

Step 2 was the integration of the WBL materials: Wakelet,
Padlet, Gmail and short videos. Twenty minutes of
interactive discussion then followed, while a maximum of 5
minutes were allotted for the short videos.

Short Interactive Discussion: The teachers’ task was to
elaborate on the topic through the biology classroom, and
PowerPoint. This lasted only for about 20 minutes per
session because each class was given 50 minutes only for
each subject. Due to the waiting time for the students to join
the session the delay in response to each question and an
intermittent internet connection, a minute was added to the
time limit. WBLE lasted for about 6 weeks, WBL material
was in the google classroom and a short interactive
discussion per week.

For Step 3, after exposure to WBLE, post-survey for
motivation was administered while the posttest was
implemented on the schedule provided by VNHS. In Step 4,
two (2) weeks after the post-test, the researcher
administered the final test which was the retention test.
Finally, in Step 5, after all the tests, students were
interviewed to gather qualitative support based on the
results of their science proficiency and motivation. They
were selected in accordance with the results of their
students’ motivation questionnaire survey and tests. The
researchers selected 9 participants based on the mean
difference (MD) in their test scores and motivation; three (3)
highest MD, three (3) zero or close to zero MD, and three
(3) lowest negative MD. The researcher conducted the study
from September 2022 - October 2022.

Results and Discussions

This chapter presents the data gathered from the students’
scores relevant for testing the hypothesis of the study, it was
analyzed, interpreted and presented. Tables and other
figures were used to provide a straightforward data analysis.
The presentation was in the order of the objectives of the
study.

The science proficiency of the students exposed to WBLE
class and NWBLE class in terms of the pretest is presented
in Table 1. As shown in the table, 100 or 100% of both
classes did not meet expectation or nobody passed the
pretest of General Biology 1 before exposure to WBLE.

Table 1: Students’ Level of Science Proficiency in Biology in the Pretest

Percentage Grade WBLE F (60) % NWBLE F (58) % Qualitative Interpretation
90-100 0 0 0 0 Outstanding (O)
85-89 0 0 0 0 Very Satisfactory (VS)
80-84 0 0 0 0 Satisfactory (S)
75-79 0 0 0 0 Fairly Satisfactory (FS)
Below 75 60 100 58 100 Did Not Meet Expectation (DNME)
Mean Score/MPS 21.25 20.38 Did Not Meet Expectation (DNME)
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The group placed under the NWBLE has the result of 20.38
and did not meet expectation. This is lower compared to the
WBLE group which gained 21.25 in a fairly satisfactory
level. For both groups, no score reached an equivalent that
can be interpreted as satisfactory, nor even higher than that.
This is not a surprising result because the concepts/lessons
on which the pretest was based have not yet been delivered
in the class. In a classroom setting, a pretest or pre-
assessment is administered in order to determine students’
knowledge, skills, or disposition before instruction. This
will help the teachers to determine where to begin
instruction and provide them with baseline data from where
students’ learning starts. In this study, the pre-test will
measure the difference of the level of students’ science
proficiency in both the control and treatment groups before
the administration of the intervention. This result supports
the study of Galarosa and Tan (2022) when they showed
that the level of the academic performance of students
before exposure to MCLE was also low.

The study by Fabito et al, (2020) revealed that one of the
three barriers and challenges that students encountered in
online learning was poor internet connection. Several
studies showed some contrasting sentiments with regards to
internet connectivity and the use of gadgets or devices for
online learning for the local researches in the Philippines.
There is one related concept from Casillano (2019) specified
that only a minimum of the students has internet access thus
impeding them to access the e-learning platform. Cleofas &

www.multidisciplinaryjournals.in

Rocha, 2021 said in another study that poor students do not
have gadgets and have limited internet connections.
Nevertheless, Jin and Sabio (2018) said that the use of
mobile devices has the potential substitute and was of great
help for learning. Estira, 2020 stated that there is another
study presented that the greater number of devices owned by
a student, the greater the level of learning readiness.
Additionally, a study from another state university in the
country evaluated the students' readiness for online classes.
The study found out that the problem from computer and
internet rentals in cafes exists (Yra et al., 2020). Therefore,
the objective of this study is to assess the internet
connection capability and learning devices availability of
students for the possibility of a flexible or an online type of
education.

Many problems and complaints arose, ranging from
educators, students, elementary or tertiary and parents. With
this, learning poverty increases to sixty-three percent (63%)
from fifty-three percent (53%), a ten percent (10%) increase
during pandemic (Joao, A. 2020).

The Philippines, was among the bottom five of poor
performers in math and science. The country ranked 23" out
of 25 countries in grade four science and 42" out of 45
countries in second year science in the 2003 TIMSS. While
in 2019 TIMSS, the Philippines ranked last among the 58
countries in Grade 4 Math and Science. The scores in both
mathematics and science were lower than how the country
fared in 2003 (Mullis, et al, 2019).

Table 2: Students’ Level of Science Proficiency in Biology in the Posttest

Percentage Grade WBLE F (60) % NWBLE F (58) % Qualitative Interpretation
90-100 0 0 0 0 Outstanding (O)
85-89 0 0 0 0 Very satisfactory (VS)
80-84 0 0 0 0 Satisfactory (S)
75-79 0 0 0 0 Fairly satisfactory (FS)
Below 75 60 100 58 100 Did Not Meet expectation (DNME)
Mean Score/MPS 26.37 25.05 Did Not Meet Expectation (DNME)

The distribution of the students’ science proficiency
presented in Table 2 is the result of the posttest for both
groups. Table 2 presents the science proficiency in genera
biology 1 after exposure to WBLE. Results revealed that the
mean of WBLE group increased 26.37 after the intervention
and in the satisfactory level while the NWBLE increased
from “did not meet expectation” to 25.05 which is the fairly
satisfactory level.

Results showed the improvement in their posttest scores as
reflected by the mean scores and mean percentage scores.
Students did not have comprehension of some of the topics,
they remembered topics from elementary school days which
were different in terms of the competency and level of
difficulty in the high school days. The posttest results imply
that students still remember some of the topics in biology,
especially on the topics of cell, cell theory, cell types,
modifications and functions, prokaryotes and eukaryotes as
discussed by their teacher using WBLE.

The respective quantitative interpretations were noticeably
different in the two groups, especially at the NWBLE
classroom group; The mean MPS was 25.05 which
corresponds to a fairly satisfactory level of students’ science
proficiency.

Freeman et al. (2014) studied the effects of active learning
and found out that there was an increase in student academic
performance in science, engineering, and mathematics.
Accordingly, active learning engages students in the process

of learning via discussion or activities in class that propose
to enhance their skills rather than trying to assimilate
unilaterally imparted information. Active learning
interventions varied widely in intensity and implementation
and also included approaches as diverse as occasional group
problem solving, worksheets or tutorials completed during
class, and workshop course designs.

The study of Nordheim et al. (2013), though the use of
national science achievement test, explored whether
students located at the lower quartile on the latent trait
(scientific literacy) scale were likely to identify a health
claim in a fictitious brief news report, and whether students
located at or above the upper quartile were likely to
additionally request information relevant for appraising that
claim. The study found that only students with very high
proficiency in science possessed that skill because upon
interpreting the skill to request relevant information as
expressing students’ proficiency in critical appraisal of
health claims, students with low proficiency does not
possess the skill. Additionally, scientific literacy is assumed
necessary for appraising the reliability of health claims.
Therefore, there is a need for teachers, healthcare
professionals and researchers to collaborate to create
learning resources for developing these lifelong learning
skills.

On the other hand, students amidst pandemic experienced
anxiety and displayed less positive perception towards
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online learning (Baloran, 2020). Owen, et al. (2019) also
explored anxiety in students during the pandemic and
revealed that rules in scholastic standing may contribute to
anxiety. Such rules can be in a form of punishment like
expulsion and suspension. This supports the results of this
study as evident table 2 because students during the
pandemic lack full attention due to precipitating factors

Table 3: Students’ Science Proficiency when Exposed to WBLE in the Retention Test

Percentage Grade WBLE (F)% NWBLE (F) % Qualitative Interpretation
90-100 0 0 0 0 Qutstanding (O)
85-89 0 0 0 0 Very satisfactory (VS)
80-84 0 0 0 0 Satisfactory (S)
75-79 1 1 2 2 Fairly Satisfactory (FS)
Below 75 60 100 56 56 Did Not Meet Expectation (DNME)
Mean Score/MPS 28.77 30.84 Did Not Meet Expectation (DNME)

Students remembered most of the topics discussed. It can be
recognized that they still recall topics discussed during the
class. The students’ responses indicate that they learn more
and recall information from the topics being discussed after

the intervention. Students’ responses from the interview
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caused by anxiety, fear and stress that leads them to perform
poorly at school.

Table 3 presents the distribution of the student’s science
proficiency in biology in their retention test. The table
shows the frequency and percentage of the 2 groups levels
of science proficiency based on the revised transmutation
table of VNHS.

showed positive remarks on the use of WBLE materials.
Students described the materials as very helpful, easy to
read and understandable. Also, students retain information
more after the intervention.

Table 4: Comparison of the Level of Motivation in Biology Before and After Intervention under Active Learning Strategies and Scientific

Learning Values

WBLE
Indicators Before After
Mean Ql Mean | QI
1.When learning new science concepts, | attempt to understand them. 3.8 HM 3.6 HM
2. It is important to have the opportunity to satisfy my own curiosity when learning science. 3.5 MM 3.6 HM
3. When I do not understand a Science concept, | would discuss with the teacher or other students
. . 34 MM 3.6 HM
to clarify my understanding.
4.In science, | think it is important to participate in inquiry activities. 3.4 MM 3.6 HM
5.1 think that learning science is important because it stimulates my thinking. 3.3 MM 3.8 HM
6.During the learning processes, | attempt to make connections between the concepts that I learn. 3.3 MM 3.6 HM
7.1 believe science can be relate to other subjects which is easier to understand. 3.3 MM 3.6 HM
8.When | do not understand a science concept, | find relevant resources that will help me. 3.3 MM 3.7 HM
9.1 think that learning science is important because | can use it in my daily life 3.2 MM 3.6 HM
10.When learning new science concepts, | connect them to my previous experiences. 3.2 MM 3.7 HM
Overall Mean 3.3 MM 3.7 HM
Legend
Scale Level of Motivation Descriptive Rating Qualitative Interpretation
4 3.51 - 4.00 Strongly Agree Highly Motivated
3 2.51- 3.50 Agree Moderately Motivated
2 1.51- 2.50 Disagree Poorly Motivated
1 1.00- 1.50 Strongly Disagree Not Motivated

Table 4 and 5 exhibit the level of students’ motivation in
class groups before and after implementation of the WBLE.
These tables include the weighted means and qualitative
interpretations. The tables show the twenty (20) science
motivation
arranged from highest to lowest. Table 4 and 5 show the
mean score in the WBLE is 3.43 indicating a moderately
motivated level, while for the NWBLE is 3.62 indicating a
highly motivated level. The top 3 rated motivation
statements for the WBLE were the following: “When
learning new science concepts, | attempt to understand

learning statements with weighted means

them”; “It is important to have the opportunity to satisfy my
own curiosity when learning science; and “When | do not
understand a Science concept, | would discuss with the
teacher or other students to clarify my understanding.” This
is similar with the NWBLE statements. On the other hand,
the 3 lowest scores statements were the following: “When |
do not understand a science concept, | find another relevant
resource that will help me, “I think learning science is
important because | can use it in my daily life, and “When
learning new concepts, | connect them to my previous
experiences.”

Table 5: Comparison of the Level of Motivation in Biology Before and After Intervention under Achievement Goal and Intrinsic Values

WBLE
Indicators Before After
Mean Ql Mean Ql
1.During a science course, | feel most fulfilled when | am able to solve a difficult problem. 3.70 HM 3.90 HM
2.During a science course, | feel fulfilled when 1 attain a good score 3.70 HM 3.80 HM
3.During a science course, | feel most fulfilled when | attain a good score in a test 3.53 HM 3.82 HM
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4.During a science course, | feel most fulfilled when | am able to solve a difficult problem. 3.58 HM 3.83 HM
5.During a science course, | feel fulfilled when the teacher accepts my ideas. 3.58 HM 3.87 HM
6.1 feel most fulfilled when | feel confident about the content in a science course. 3.57 HM 3.88 HM
7.During a science course, | feel most fulfilled when other students accept my ideas. 3.57 HM 3.67 HM
8.During a science course, | feel fulfilled when other students accept my ideas. 3.52 HM 3.72 HM
9.During a science course, | feel most fulfilled when the teacher accepts my ideas. 3.50 MM 3.80 HM
10.1 feel most fulfilled when | feel confident about the content in a science course 3.48 MM 3.67 HM
OVERALL MEAN 3.54 MM 3.81 HM
Legend:
Scale Level of Motivation Descriptive Rating Qualitative Interpretation
4 3.51-4.00 Strongly Agree Highly Motivated
3 2.51- 3.50 Agree Moderately Motivated
2 1.51-2.50 Disagree Poorly Motivated
1 1.00- 1.50 Strongly Disagree Not Motivated

The study of Edgar et al (2019) stated that the key
dimension of motivation influencing student success in the
transition into university was believing in one’s self. Results
identified the link between self-belief scores on entry and
academic performance in the first year, including grade
point average and performance in six of nine courses. There
was no significant relationship in the courses that were
identified in the curriculum areas where students may be
less motivated.

Table 6: Comparison of the Students’ Science Proficiency in
Biology Before and After Intervention in the Pretest

Group Standard Deviation N Mean
WBLE 1.10 60 26.37
NWBLE 1.10 58 25.05

Total 1.72 118 25.72

The science proficiency of the students exposed to WBLE
and NWBLE is presented in Table 6. Student’s science
proficiency when exposed to WBLE recorded a mean of
26.37 out of a 50-item test, which obtained a percentage
score of 80% - 84%, which was at a satisfactory level with a
standard deviation of 1.10. On the other hand, students’
science proficiency when exposed to the NWBLE classroom
resulted in a mean of 25.05 out of a 50-item test, which had
a percentage score of 75%-79% with a “fairly satisfactory”
level and a standard deviation of 1.10

Table 7: Analysis of Covariance (ANCOVA) of Students' Posttest

scores
GROUP N Mean sD
WBLE 58 3.64 0.28
NWBLE 60 3.81 0.24
Total 118 36.29 6.92
Source SS Df MS F-value | Sig.
Corrected Model 52.38? 2 2.19 10.10 000
Pre (Covariate) 1.39 1 1.39 .54 .464
Group 48.61 1 48.61 '
Error 295.39 115 2.569
Total 397.77 119

As shown in the results of the analysis of covariance in table
7 above, the difference in proficiency between the two
groups is not statistically significant. The computed p-value
was 0.000 (p>0.05) which means that there was no
significant difference, and thus, cannot be rejected.

4. Conclusions and Recommendations

Based on the findings of the study, the following
conclusions were drawn:

The science proficiency levels of the students in the WBLE
classroom during the pre-test and post-test were very low
but yielder high on the retention test. On the other hand, the
science proficiency of the students in the NWBLE
classroom was very low in the pre-test and post-test and
high for the retention test.

The level of students' motivation in science in the following
motivators; active learning strategies, scientific learning
value in the WBLE group were "outstanding" while
achievement goal and the intrinsic value is in the
“satisfactory” level.

The difference in the science proficiency of the students on
the posttest was not significant.

The difference in science proficiency between the two
groups was found to be statistically insignificant.

The results and findings of the study led to some
recommendations that could help for further research.
School administrators and curriculum developers may
conduct workshops and training for the teachers on the
basics of making computer simulations, which would help
learners in their learning process and increase their
motivation towards science.

Science teachers may also use web-based learning to
interact during activities to acquire diverse perspectives
from their peers. With that, there will be a gain in their
learning outcomes.

In students’ motivation, only four (4) subscales were
considered; which are the alternative learning strategies,
scientific learning values, achievement goal and the intrinsic
value, perhaps future researchers may look for more scales
to cater to the other variables that would help students be
more motivated in the subject.

Parents may use this study as a helping hand for them to
familiarize themselves with online platforms and may
enhance their knowledge or widen their skills in teaching
their students or children at home.

Web-based learning environment may be used specially in
science education because research and technology involve
a lot of online learning applications that might help students,
teachers and future researchers.

Computer simulations may be utilized as a supplementary
aid during discussions and/or activities since it has been
observed that it allows the understanding of complex
concepts in science subjects and improves science
proficiency.
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