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Abstract

This study investigates the effectiveness of Video-Based Teaching and Learning (VBTL) strategy in enhancing
mathematics performance across diverse subjects. Employing a concurrent embedded mixed-method pretest-
posttest approach with a control group and quasi-experimental design, initial assessments revealed comparable
pretest math performance levels between control and experimental groups. However, subsequent analysis unveiled
substantial differences in posttest math performance. Notably, in Linear Inequalities and System, the experimental
group achieved an impressive posttest score of 90%, compared to the control's 53.5%, albeit lacking statistical
significance (t-value = -1.479, p-value = 0.374). Conversely, in Function and Relation, the experimental group
demonstrated a significant score of 78.938%), compared to the control's 48.23%, confirmed by statistical analysis (t-
value = -9.197, p-value < 0.001). Similarly, in Logic and Proof, the experimental group scored notably higher
(71.917%) than the control (47.833%), with statistical confirmation (t-value = -3.495, p-value < 0.001). The study
confirms that Video-Based Teaching and Learning (VBTL) effectively improves mathematics performance by reducing
cognitive load and enhancing comprehension of mathematical concepts through visual aids and interactive elements,
thus validating the efficacy of VBTL and contributing to discussions on innovative teaching strategies in mathematics
education. These findings contribute to discussions on innovative teaching strategies in mathematics education,
emphasizing VBTL's role in reducing cognitive load and enhancing comprehension of mathematical concepts.

Keywords: Video-based teaching and learning (VBTL), Mathematics performance, concurrent embedded mixed-
method, Quasi-experimental design

Introduction

This study investigates the effectiveness of Video-Based Teaching and Learning (VBTL) in enhancing students'
performance in mathematics, addressing significant challenges faced by Filipino students, as evidenced by poor
results in global assessments such as PISA 2018 and 2022, TIMSS 2019, and TOFAS 2023. These assessments
revealed consistently low proficiency levels, particularly in fundamental concepts like fractions, algebra, and problem-
solving, with most students scoring below global averages.

Focusing on core topics such as linear inequalities and systems, functions and relations, and logic and proof, the
study explores how VBTL can deepen students’ comprehension of mathematical concepts and improve their overall
academic performance. By aligning with the Department of Education's MATATAG Agenda, which emphasizes video-
based interventions, this research contributes to the knowledge base for future researchers, offering insights into the
impact of videos on engagement and achievement. It serves as a foundation for further exploration in various
subjects or educational contexts, advancing instructional practices and promoting innovative approaches to teaching
and learning.

Literature Review

Video-Based Learning: Insights and Impact

Video-Based Learning (VBL) has emerged as a transformative approach in mathematics education, enhancing
knowledge acquisition through visual representations and self-paced learning. Studies by Yousef et al. (2014),
Dodson et al. (2018), and Sablic et al. (2020) highlight VBL's ability to simplify abstract concepts, foster engagement,
and cater to diverse learning needs.
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Yousef et al. (2014) provided a comprehensive review of VBL research, categorizing its effectiveness, methods,
design, and reflection while emphasizing innovations like flipped classrooms and MOOCs. Lalian (2018) demonstrated
VBL's positive influence on students' cognitive and affective outcomes, while Mayer's Multimedia Learning theory and
Sweller's Cognitive Load Theory offer strategies to optimize its use.

Practical applications, such as Khan Academy and flipped classrooms, show VBL's impact on critical thinking and
problem-solving skills, supported by empirical studies from Galatsopoulou et al. (2022) and Smith (2021).
Collectively, these findings establish VBL as a powerful tool for inclusive and effective mathematics education.

Video-Based Math Teaching: Insights & Future of VBTL

Recent research highlights the potential of Video-Based Teaching and Learning (VBTL) in enhancing mathematics
education, particularly for junior high school students. Scholars have focused on integrating the worked example
effect, a cognitive load principle introduced by Sweller (2020) and elaborated by Ayres (2012). This effect emphasizes
the value of worked examples—explicit problem descriptions paired with step-by-step solutions—in reducing cognitive
load and fostering knowledge construction.

Despite its promise, limited studies have applied the worked example effect to VBTL contexts in junior high
mathematics. Prior research by Shroeder et al., Berger & Wilson, and others has explored its broader educational
impact but left gaps in understanding its specific role in video-based instruction. Challenges such as the split-attention
effect (Tarmizi & Sweller, 1988) and the completion problem effect (van Merriénboer & Krammer, 1987) also highlight
the need for innovative instructional design strategies. Effective self-explanation behaviors, as studied by Renkl
(1997), along with structural interventions, are key to maximizing learning outcomes.

Materials and Methods

The study employed a concurrent embedded mixed-method design, which involved the simultaneous collection and
analysis of both quantitative and qualitative data within a single study. This integration aimed to provide a
comprehensive understanding of the research topic (Almeida, 2018). The research design combined elements of
quasi-experimental research with mixed methods, particularly a quasi-experimental pretest-posttest control group
design conducted within a mega-sized national high school, consisting of 6,000 students and 194 staff members.
Two groups were formed: an experimental group and a control group, each with 45 Grade 8 students aged 13-16,
selected purposively based on their average grades between 81 and 85 in Grade 7. The experimental group engaged
with video-based teaching and learning (VBTL), which included multimedia-rich videos, embedded quizzes, progress
monitoring tools, and motivational badges. The control group followed traditional, non-video-based instruction.
Quantitative data were collected through pretests and posttests. Both groups completed researcher-made tests to
assess their baseline and post-intervention mathematical abilities. This quasi-experimental design with a control
group allowed for a clear comparison of the impact of VBTL on student performance relative to traditional teaching
methods. The qualitative component involved gathering feedback on student experiences and perceptions through
semi-structured interviews and observations, providing additional insights into the effectiveness of the intervention.
The concurrent collection and analysis of both types of data—quantitative performance assessments and qualitative
feedback—enabled a triangulated approach. This approach allowed for a more nuanced understanding of the impact
of VBTL on mathematics learning outcomes, as well as how students perceived the different teaching methods.

Results and Discussion

Table 1. Comparative Analysis of the Pretest Mathematics Performance Between the Control and Experimental
Group by Competencies.

Linear Inequalities and Systems

Competencies Control Group Experimental Group
Mean PS Description Mean PS Description T-Value P-
Value
Differentiates linear 0.29 29 DME 0.16 16 DME 1.163 0.443

inequalities in two

variables from linear

equations in two

variables.

Illustrates and graphs 0.18 18 DME 0.18 18 DME
linear inequalities in

two variables.

Average 23.5 DME 17 DME
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Functions and Relations

Competencies

Control Group

Experimental Group

Mean PS

Description

Mean PS

Description

Value

Determines
dependent and
independent
variables.

Finds the domain and
range of a function.

Graphs and illustrates
a linear function and
its (a) domain; (b)
range; (c) table of
values; (d)
intercepts; and (e)
slope.

Solves problems
involving linear
functions.

Average

2.36 39.33

2.31 38.5

0.22 22

1.33 33.25

33.27

DME

DME

DME

DME

DME

2.91 48.5 DME

1.93 32.17 DME

0.49 50 DME

0.87 21.75 DME

38.105 DME

0.567

Logic and Proof

Competencies

Control Group

Experimental Group

Mean PS

Description

Mean PS

Description

Value

Determines the
relationship between
the hypothesis and
the conclusion of an
if-then statement.

Transforms a
statement into an
equivalent if-then
statement.

Determines the
inverse, converse,
and contrapositive of
an if-then statement.
Illustrates the
equivalences of: (a)
the statement and its
contrapositive; and
(b) the converse and
inverse of a
statement.

Uses inductive or
deductive reasoning
in an argument.

Writes a proof (both
direct and indirect).

Average

1.2 20

2.29 38.17

1.89 31.5

0.36 36

0.36 36

0.4 40

33.611

DME

DME

DME

DME

DME

DME

DME

1.11 18.5 DME

2.44 40.67 DME

2.11 35.17 DME

0.16 16 DME

0.13 13 DME

0.4 18 DME

23.556 DME

0.104
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Significant at a < 0.05

Note:

Hypothetical Mean 30

Source: DepEd Order No.8 series 2015 (Policy Guidelines on Classroom Assessment for the K-12 Basic Education

Program)

Percentage Scores Description Level

90 - 100 Outstanding (O)

85-89 Very Satisfactory (VS)

80-84 Satisfactory (S)

75-79 Fairly Satisfactory (FS)

Below 75 Did not meet Expectations (DME)

In the initial assessment of pre-test scores across Linear Inequalities and System, Function and Relation, and Logic
and Proof, both the control and experimental groups exhibited levels classified as "Did Not Meet Expectation" (DME).
Specifically, the control group scored 23.5% in Linear Inequalities and System, while the experimental group scored
slightly lower at 17%. However, this difference was not statistically significant, with a t-value of 1.163 and a p-value
of 0.443. Similarly, in Function and Relation, the control group scored 33.27%, slightly lower than the experimental
group's score of 38.105%. Again, this difference was not statistically significant, indicated by a t-value of -0.614 and
a p-value of 0.567. In Logic and Proof, the control group scored 33.611%, slightly higher than the experimental
group's score of 23.556%. Although the difference was notable, it was not statistically significant, with a t-value of
1.82 and a p-value of 0.104. These findings suggest that both groups commenced the study with comparable levels
of understanding across all three topics, indicating a balanced starting point for subsequent analyses of intervention
effectiveness.

In the pretest of students’ performance based on the pretest, the table 2 is presented below.

Table 2. Summary of Comparative Analysis of the Pretest Performance

. A T- P-
Mean SD Effect Size PS Description Value Value
Control Group 17.09 4.25 3.04 34 DME
Experimental Group 16.64 5.69 2.35 33 DME 0.425 0.672

The table illustrates the pre-test mathematics performance of students in both the control and experimental groups.
The control group scored a mean of 17.09 with a standard deviation of 4.25, resulting in an effect size of 3.04 and a
percentage score of 34, categorizing their performance as "Does not Meet Expectations (DME)." Similarly, the
experimental group scored a mean of 16.64 with a standard deviation of 5.69, an effect size of 2.35, and a percentage
score of 33, also categorized as "Does not Meet Expectations (DME)." These classifications align with DepEd Order
No.8 series 2015, which defines scores below 75 as "Did not meet Expectations (DME)." The "Does not Meet
Expectations (DME)" categorization indicates that both groups' performance fell below the expected level, suggesting
that students scored below the standard set by the grading system. Possible reasons for this could include gaps in
understanding, lack of prior knowledge, or difficulty with the assessed concepts.

Table 3 displays the summary of post-test performance of both the control and experimental groups, alongside their
respective standard deviations and verbal descriptions. The data were analyzed using the Statistics Kingdom
calculator. The hypothetical mean for this analysis was set at 30 because DepEd is using 60% criterion reference
grading system.

Table 3. Summary of Posttest Mathematics Performance of Students in the Control and Experimental Group

Adjusted
Descriptio Mean F- P-
Mean SD D PS n Range (SS/Error/M  Value Value
S)
Control Group 2224 6.89 1.13 44 DME 48.91-77.21
(4912.28)
; (3144.33) 32.76  <0.001
Experimental 37.27 533 136 75 FS 47.94-78.84  (1912.3)

Group




INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF RESEARCH
FOR INNOVATION, SUSTAINABILITY AND EXCELLENCE (IMJRISE)

Online ISSN: 3028-032X | Print ISSN: 3028-0370
Wil PUBLISHED BY: RISEJOURNALS.ORG Volume 1, Issue no. 12 | 225

]

The table summarizes the post-test mathematics performance of the control and experimental groups, including
mean scores, standard deviations (SD), effect sizes (d), percentage scores (PS), range, F-value, and p-value, with
a hypothetical mean of 30 to align with the 60% DepEd grading system.

The control group had a mean of 22.24 (SD = 6.89), effect size of 1.13, and was categorized as "Did not meet
Expectations (DME)," with a significant T-value of -11.574. The experimental group had a mean of 37.27 (SD =
5.33), effect size of 1.36, and was categorized as "Fairly Satisfactory (FS)," with a p-value of <0.001, indicating a
significant difference from the hypothetical mean.

These results highlight the effectiveness of the experimental intervention. Table 4 also presents ANCOVA results,
showing significant differences in math performance across topics, with an f-value of 32.76 and a p-value of <0.001.
The adjusted means for both groups suggest that the VBTL approach was more effective than traditional methods.

Table 4 presents a comparative analysis of the posttest mathematics performance between the control and
experimental groups by competencies. The table illustrates the competencies and mean posttest scores for each
group, providing valuable insights into the proficiency levels before the intervention.

Table 4. Comparative Analysis of the Posttest Mathematics Performance Between the Control and Experimental
Groups by Competencies

Competencies Control Group Experimental Group

Mean PS Description Mean PS Description | T-Value P-Value

Linear Inequalities and Systems

Differentiates 0.78 78 FS 0.87 87 VS
linear inequalities
in two variables
from linear
equations in two -1.479 0.277
variables.
Illustrates and 0.29 29 DME 0.93 93 VS
graphs linear
inequalities in two
variables.
Average 53.5 DME 90 VS

Functions and Relations
Competencies Control Group Experimental Group
Mean PS Description Mean PS Description T-Value P-Value

Determines 3.13 52.17 | DME 4.47 75 FS -9.197 <0.001
dependent and
independent
variables.
Finds the domain 2.91 48.5 DME 4.53 75.5 FS
and range of a
function.
Graphs and 0.49 49 DME 0.87 87 VS
illustrates a linear
function and its (a)
domain; (b) range;
(c) table of values;
(d) intercepts; and
(e) slope.

Solves problems 1.73 43.25 | DME 3.13 78.25 | FS
involving linear
functions.
Average 48.23 | DME 78.94 | FS
Logic and Proof
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Competencies Control Group Experimental Group

Mean PS Description Mean PS Description T-Value P-Value
Determines the 2.07 34.5 DME 4.49 74.83 FS
relationship

between the
hypothesis and the
conclusion of an if-
then statement.

Transforms a 2.78 46.33 DME 4.02 67 DME -3.495 <0.001
statement into an
equivalent if-then
statement.

Determines the 2.11 35.17 | DME 4.36 72.67 | DME
inverse, converse,
and contrapositive
of an if-then
statement.

Illustrates the 0.67 67 DME 0.78 78 FS
equivalences of:
(a) the statement
and its
contrapositive; and
(b) the converse
and inverse of a
statement.

Uses inductive or 0.64 64 DME 0.82 82 S
deductive
reasoning in an
argument.

Writes a proof 0.4 40 DME 0.57 57 DME
(both direct and
indirect).

Average 47.83 | DME 71.9 DME

Table 5 compares posttest mathematics performance between the control and experimental groups across three
topics: Linear Inequalities and System, Function and Relation, and Logic and Proof.

In Linear Inequalities and System, the control group scored 53.5%, while the experimental group scored 90%.
However, the t-value of -1.479 and p-value of 0.374 suggest no statistically significant difference. In Function and
Relation, the control group scored 48.23%, while the experimental group scored 78.94%. The t-value of -9.197 and
p-value <0.001 indicate a significant difference. Similarly, in Logic and Proof, the control group scored 47.83%, and
the experimental group scored 71.92%, with a t-value of -3.495 and p-value <0.001, confirming statistical
significance.

Overall, the experimental group outperformed the control group in all three topics, with significant improvements in
Function and Relation and Logic and Proof, but not in Linear Inequalities and System. This suggests that the
intervention was more effective in certain areas.

Table 6 presents a comparative analysis between the pre-test and post-test scores of two groups, a control group
and an experimental group, in a study evaluating the effectiveness of a teaching approach.

Table 6. Comparative Analysis Between Pretest and Posttest of both Two Groups by Competencies.

Linear Inequalities and Systems

Competencies Control Group Experimental Group

Mean PS Description Mean PS Description

Differentiates linear inequalities in two
variables from linear equations in two Pretest 0.29 29 DME 0.16 16 DME
variables.
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Post 0.78 78 FS 0.87 87 VS
IIIustrat_es and graphs linear inequalities in Pretest  0.18 18 DME 0.18 18 DME
two variables.
Post 0.29 29 DME 0.93 93 VS
Average Pretest 23.5 DME 17 DME
Post 53.5 DME 90 VS
SD Pretest 7.78 1.41
Post 34.68 4.24
Effect Size 1.12 25.81
T-Value 1.579 36.5
P-Value 0.359 0.017
Functions and Relations
Competencies Control Group Experimental Group
Mean PS Description Mean PS Description
Determines dependent and independent
. Pretest 2.36 39.33 DME 2.91 48.5 DME
variables.
Posttest 3.13 52.17 DME 447 75 FS
Finds the domain and range of a function. Pretest 2.31 38.5 DME 1.93 32.17 DME
Posttest 2.91  48.5 DME 4,53 75.5 FS

Graphs and illustrates a linear function
and its (a) domain; (b) range; (c) table of Pretest 0.22 22 DME 0.49 50 DME
values; (d) intercepts; and (e) slope.

Posttest 0.49 49 DME 0.87 87 VS

colves problems involving  [inear prerest  1.33 3325 DME 0.87 21.75 DME
Posttest 1.73 43.25 DME 3.13 78.25 FS
Average Pretest 33.27 DME 38.11 DME
Posttest 47.83 DME 71.92 DME
SD Pretest 7.98 13.57
Posttest 3.70 5.56
Effect Size 1.84 3.26
T-Value 3.677 6.512
P-Value 0.0348 0.007
Logic and Proof
Competencies Control Group Experimental Group
Mean PS Description Mean PS Description
Determines the relationship between the
hypothesis and the conclusion of an if-then  Pretest 1.2 20 DME 1.11 18.5 DME
statement.
Posttest 2.07 34.5 DME 449 74.83 FS
rff?r:‘gzoggieanf;i?me”ti”toa”eq“i"a'e"t Pretest 2.29 38.17 DME 2.44 40.67 DME
Posttest 2.78 46.33 DME 4.02 67 DME
Posttest 2.11 35.17 DME 4.36 72.67 DME

Illustrates the equivalences of: (a) the
statement and its contrapositive; and (b) Pretest 0.36 36 DME 0.16 16 DME
the converse and inverse of a statement.
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Posttest 0.67 67 DME 0.78 78 FS
grfeasrézﬂfg:t‘fe or deductive reasoning in - p oot 036 36 DME 0.13 13 DME
Posttest 0.64 64 DME 0.82 82 S
Writes a proof (both direct and indirect). Pretest 0.4 40 DME 0.4 18 DME
Posttest 0.4 40 DME 0.57 57 DME
Average Pretest 33.61 pME 23.56 DME
Posttest 4783 pMEe 71.92 DME
SD Pretest 7.25 10.43
Posttest 14.36 8.88
Effect Size 1.11 2.93
T-Value 2.72 7.17
P-Value 0.04 <0.001

Table 6 shows significant differences between the control and experimental groups in Linear Inequalities and
Systems, Functions and Relations, and Logic and Proof. In Linear Inequalities and Systems, the experimental group
had a much larger effect size (25.81 vs. 1.12), higher t-value (36.5 vs. 1.579), and significant p-value (0.017),
indicating a strong impact. For Functions and Relations, the experimental group also outperformed the control group
with a higher effect size (3.26 vs. 1.84), t-value (6.512 vs. 3.677), and a lower p-value (0.007), confirming its
effectiveness. In Logic and Proof, the experimental group showed a higher effect size (2.93 vs. 1.11), t-value (7.17
vs. 2.72), and significant p-value (<0.001 vs. 0.04), further highlighting the treatment's effectiveness.

Overall, the experimental treatment demonstrated significant improvements in all three topics, with large effect
sizes, high t-values, and statistically significant p-values, supporting its efficacy in enhancing mathematical
performance across these domains.

Table 7 provides a detailed comparison of the performance improvement between the control and experimental
groups in a research study. It distinguishes between pre-test and post-test data, displaying average scores for each
group and the mean gain between the two test points. Additionally, it presents the statistical significance of these
differences through the effect size, t-Value and p-value in rows in each set of competencies.

Table 7. Comparative Analysis of the Gain Between Control and Experimental Groups per Competencies

Linear Inequalities and Systems

Competencies Control Group Experimental Group

Mean Mean Gain Mean Mean Gain
(SD Difference) (SD Difference)

Differentiates linear inequalities in
two variables from linear equations Pretest 29 16
in two variables.

Post 78 87
.IIIustraFe.s apd graphs.llnear Pretest 18 18
inequalities in two variables.

Post 29 93
Average Pretest 23.5 30 17 73

Post 53.5 90
SD Pretest 7.78 26.9 1.41 2.83

Post 34.68 4.24
Effect Size 2.25
T-Value -10.66
P-Value <0.001

Functions and Relations
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Competencies Control Group Experimental Group

Mean Mean Gain Mean Mean Gain
(SD Difference) (SD Difference)
!Determlnes _ dependent and Pretest 39.33 48.5
independent variables.
Posttest 52.17 75
Flnds_ the domain and range of a Pretest 38.5 32.17
function.
Posttest 48.5 75.5
Graphs and illustrates a linear
function and its (a) domain; (b)
range; (c) table of values; (d) Pretest 22 50
intercepts; and (e) slope.
Posttest 49 87
Solve_s problems involving linear Pretest 33.25 21.75
functions.
Posttest 43.25 78.25
Average Pretest 33.27 14.56 38.11 33.81
Posttest 47.83 71.92
SD Pretest 7.98 -4.28 13.57 -8.01
Posttest 3.7 5.56
Effect Size 3
T-Value -14.22
P-Value <0.001
Logic and Proof
Competencies Control Group Experimental Group
PS Mean Gain PS Main Gain
Determines the relationship between
the hypothesis and the conclusion of Pretest 20 18.5
an if-then statement.
Posttest 34.5 74.83
Trar)sforms.a statement into an Pretest 38.17 40.67
equivalent if-then statement.
Posttest 46.33 67
Determines the inverse, converse,
and contrapositive of an if-then Pretest 31.5 35.17
statement.
Posttest 35.17 72.67
Illustrates the equivalences of: (a)
the statement and its cont_raposmve; Pretest 36 16
and (b) the converse and inverse of
a statement.
Posttest 67 78
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Uses inductive or deductive reasoning

in an argument. Pretest 36 13
Posttest 64 82

?/r\]l(;iitrzsct).a proof (both direct and Pretest 40 18
Posttest 40 57

Average Pretest 33.61 14.22 23.56 48.36
Posttest 47.83 71.92

SD Pretest 7.25 7.11 10.43 -1.55
Posttest 14.36 8.88

Effect Size 6.63

T-Value -31.47

P-Value <0.001

The experimental group showed significantly higher mean gains across all competencies compared to the control
group: 73 vs. 30 in linear inequalities and systems, 33.81 vs. 14.56 in functions and relations, and 48.36 vs. 14.22
in logic and proof. These differences were supported by large effect sizes (2.25, 3, and 6.63), t-values (-10.66, -
14.22, -31.47), and p-values (<0.001), indicating strong statistical significance. Overall, the results demonstrate the
effectiveness of VBTL in significantly enhancing participants' mathematical skills.

Table 8 provides a summary comparison of the performance improvement between the control and experimental
groups in a research study. It distinguishes between pre-test and post-test data, displaying average scores for each
group and the mean gain between the two test points. Additionally, it presents the statistical significance of these
differences through the T-Value and P-Value columns.

Table 8. Summary of Comparative Analysis of the Gain Between Control and Experimental Groups

Test Mean Mean Gain T-Value P-Value
(SDb) (SDb)
Control Group Pre-test 17.09 5.15

(4.25) (2.2377)
Posttest 22.24
(6.89)
Experimental Group Pre-test 1564 20.63

-4.57 <0.001

(5.69) (2.55)
Posttest 37 57
(5.33)

The table compares the pre-test and post-test performance of the control and experimental groups in mathematics.
The control group had a mean pre-test score of 17.09 (SD = 4.25) and a post-test mean of 22.24 (SD = 6.89),
yielding a mean gain of 5.15. A significant difference was observed, with a t-value of -4.57 and a p-value < 0.001.
The experimental group began with a slightly lower pre-test mean score of 16.64 (SD = 5.69) but showed a
substantial post-test improvement to 37.27 (SD = 5.33), resulting in @ mean gain of 20.63. This difference was also
statistically significant, with a p-value < 0.001. The experimental group’s larger mean gain highlights the
effectiveness of the intervention, likely the Video-Based Teaching and Learning approach, in enhancing mathematics
performance. Similarly, a 2024 study by Latif and Titikusumawati from the Islamic University of Salatiga
demonstrated significant learning improvements using PhET Interactive Simulation videos, further validating video-
based pedagogy as an effective instructional strategy.
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Thematic Analysis

This research explores students' perspectives on video-based teaching and learning in mathematics, with a focus
on three key themes. The analysis process, based on Clarke and Braun's (2006) thematic analysis approach,
involved identifying patterns of meaning across the dataset to develop these themes.

Theme No. 1: Engagement and Clarity

The "Engagement and Clarity" theme emphasizes two key aspects students value in educational videos: interest
and ease of understanding. Engagement involves videos being interesting and helpful, with practice exercises,
examples, and quizzes enhancing learning. Clarity means videos are straightforward and easy to follow, with
effective explanations and demonstrations. Students 1, 2, and 3 highlight the importance of these aspects, noting
that interactive elements like quizzes boost engagement and clear explanations aid understanding. This suggests
that videos combining clarity and interactivity are more effective for learning.

.S1: Practice exercises and examples - It's effective because I understand

when it is example in video and practice it. (Practice exercises and examples - It's effective because I
understand better when there are examples in the video that I can practice.)

S2: Practice exercises and examples in the videos (Embedded Quiz) - Mas

daghan pako makat-onan jud kung mag answer ko ig human tanaw sa video (Practice

exercises and examples in the videos (Embedded Quiz) - I can learn more when I answer

questions after watching the video.)

S3: Practice exercises and examples in the videos (Embedded Quiz)

Because Math Video Quiz is help me to unlock my skill. (Practice exercises and

examples in the videos (Embedded Quiz) - Math Video Quiz helps me improve my skills.)

Students 4 and 5 emphasizes the importance of clarity in explanations and demonstrations in video-based learning.
They find that clear explanations and demonstrations from the teacher are more effective for their understanding.
This highlights the significance of clear and concise instructional delivery in videos for student comprehension.

S4: Clarity of explanation and demonstrations — It’s more effective because

I understand it more when the teacher explains and demonstrates it. (Clarity of
explanation and demonstrations - It's more effective because I understand better when the
teacher explains and demonstrates.)

S5: Clarity of explanations and demonstration — Og nay explanations
makabalo kog ayo (Clarity of explanations and demonstration - If there are clear explanations, I
understand well.)

Students' feedback emphasizing the importance of clear explanations and demonstrations corresponds with
research on effective video-based teaching. Gou et al. (2014) and Galatsopoulou et al. (2022) suggest that clear
explanations and visible demonstrations in videos improve student engagement and understanding. This highlights
the need to incorporate clear instructional practices in video-based teaching to enhance student learning outcomes.

The studies by Gou et al. (2014) and Galatsopoulou et al. (2022) support the idea that engagement and clarity are
crucial in video-based teaching. Gou et al. (2014) found that shorter videos, presenter visibility, and a style similar
to Khan Academy videos enhance engagement. This aligns with the practice of creating brief videos, as shorter
durations are more engaging.

Furthermore, Galatsopoulou et al. (2022) discovered that videos can boost student motivation and engagement in
various active learning scenarios. They observed that students, particularly those familiar with digital tools, enjoy
using audiovisual materials in their learning.

Theme No. 2: Impact and Satisfaction

The "Impact and Satisfaction" theme evaluates how students perceive video-based math teaching, their
satisfaction with it, and the effects of features like badges and progress cards on engagement and learning.
Understanding these insights helps educators refine video-based interventions to better support students' needs
and improve learning outcomes. Let’s now explore students’ specific feedback on the impact and satisfaction of this
approach

S6: Badges - I also need this para ma exchange sa akong points and medyo
mo taas ang grado and possible ma proud nako akong parents in that way. (badges - I
need badges to exchange for points and to possibly make my parents proud by improving
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my grades.)

S7: Badges & Progress Monitoring Card - I need these because its good

for my grade but its hard to get one of it (Badges & Progress Monitoring Card - I need
these because they are good for my grades, but they are hard to earn)

S8: Moderately — Badges enhance my learning motivation quickly.

S9: Very much - Yes, maka interaesado kay kung mo tan aw og maminaw.

(Very much - Yes, it makes me interested because I learn more when I watch and listen.)
The following feedback pertains to the satisfaction level of students using video-based teaching and
learning (VBTL) as a resource for learning mathematics.

S10: Very much - Kay naa didto tanan (video) ang meaning onya naka

improve siya naku kay naay video, naa pay mo tudlo (Very much - Because all the
meanings (of the video) are there, so I have improved because there are videos,

and someone to teach.)

S11: Satisfied - Because if wala mi kasabot sa lesson amora i rewatch.

(Satisfied - Because if we don't understand the lesson, we can rewatch.)

S12: Satisfied — Satisfied ko sir kay maka learn ko through video at the same

Time maka learn sab ko through discussion sa blackboard.

(Satisfied — I am satisfied because I can learn through videos and also learn through
discussions on the blackboard.)

S13: Very much - kay naa didto tanan ang mga meaning unya naka improve

Pod siya nako kay naa nay video naapay mo tudlo. (Very much - Because all the
meanings are there, and I have improved because there are videos as well as a teacher who
teaches inside the classroom)

Morino et al. (2019) found that teacher-produced video content significantly improved student satisfaction,
particularly regarding the teacher's perceived effectiveness. Students exposed to these videos reported a
5.8% increase in the teacher's effectiveness rating. Additionally, the study showed a moderate impact on
grades, with the experimental group achieving an average grade of 85.6%, compared to 82.4% in the
control group, reflecting a 3.2% improvement.

Theme No. 3: Preferences and Challenges

Implementing video-based math teaching requires understanding students' preferences and challenges. The
"Preferences and Challenges" theme explores whether students prefer traditional teaching or video learning and
highlights issues like video quality or lack of internet access. Teachers can improve video lessons by using clear
visuals, ensuring high-quality videos, providing offline materials, or offering alternative resources for students
without internet. Addressing these needs makes video-based learning more effective and enjoyable. Now, let’s
examine what students say about their preferences and challenges in video-based math learning

S14: Traditional classroom instruction is more effective, like we can see it

clearly if we can use chalk because the board is big, compare to video it is small

and far. (Prefers traditional classroom instruction due to the clarity of the big

chalkboard compared to the small and distant video screen.)

S15: Mas effective ang video-based teaching and learning kay ma discuss

sa personal and ma discuss pod sa video (Finds video-based teaching and learning

more effective because it allows for personal discussions and discussions within the video.)
S16: Very confident — na kay before mga grade 7 ko I hate math kay among

Among subject teacher di mo discuss (Very confident — Because before, when I was in
grade 7, I hated math because our subject teacher didn't explain well.)

S17: Not at all - cuz sometimes naa koy masabtan sa video and sometimes

Naa sad koi di masabtan like maglibog ko sa pag explain ni sir or discuss.

(Not at all - Sometimes I understand the video, and sometimes I don't. Sometimes I

get confused with the explanations in the video or during the discussion.)

S18: Hinay ang audio ang video kay blurry (Audio in the video is slow, and the video is blurry.)
S19: Boring mag linkod lang pirmi (It's boring to just sit and watch all the time.)

S20: Dili ka review kay walay internet pang search sa video (Unable to review

because there's no internet to search for videos.)

Weinberg & Thomas (2018) emphasized the variability in student engagement with instructional videos, stemming
from differences in background knowledge and sense-making practices. While this variability can be leveraged to
enhance the effectiveness of videos for diverse students, it also presents a challenge in ensuring the material meets
all students' needs. Their study further suggests that students' learning from videos is influenced by the types of
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questions posed afterward, challenging the idea of learning as a static process.
Conclusion

The study confirms that Video-Based Teaching and Learning (VBTL) effectively improves mathematics performance
by reducing cognitive load and enhancing comprehension of mathematical concepts through visual aids and
interactive elements, thus validating the efficacy of VBTL and contributing to

discussions on innovative teaching strategies in mathematics education.

To optimize the effectiveness of video-based teaching and learning (VBTL) in mathematics education, the following
recommendations are proposed:

1. Teachers may meticulously design multifaceted video-based teaching plans, emphasizing clear
explanations and ensuring accuracy of content delivery.

2. Students are encouraged to actively engage with video materials, seeking personalized support as needed
and providing constructive feedback to enhance the learning experience.

3. Future research endeavors may explore the integration of diverse content delivery methods within VBTL
frameworks to further enhance student engagement and improve overall learning outcomes.

4. As a recommendation for future research, the proposed title "Enhancing Video-Based Mathematics
Instruction Through Interactive Features: A Comparative Study on Student Engagement and Learning
Outcomes" aligns with the aim of investigating innovative approaches to video-based instruction and their
impact on student engagement and learning outcomes in mathematics education.

References

Almeida, F. (2018). Strategies to Perform a Mixed Methods Study. Zenodo (CERN European Organization for
Nuclear Research).

Ayres, P. (2012). Worked Example Effect. In: Seel, N.M. (eds) Encyclopedia of the Sciences of Learning. Springer,
Boston, MA. https://doi.org/10.1007/978-1-4419-1428-6_20

Berger, E. J., & Wilson, M. (2016, June), A Laboratory Study of Student Usage of Worked-example Videos to
Support Problem Solving Paper presented at 2016 ASEE Annual Conference & Exposition, New Orleans,
Louisiana. 10.18260/p.26342

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2), 77-

101. https://doi.org/10.1191/1478088706gp0630a

Clark, R. C., & Mayer, R. E. (2016). E-learning and the science of instruction: Proven guidelines for consumers and
designers of multimedia learning. Hoboken, NJ: Wiley

Chen, 0., Castro-Alonso, J. C., Paas, F., & Sweller, J. (2018). Extending cognitive load theory to incorporate
working memory resource depletion: Evidence from the spacing effect. Educational Psychology Review,
30, 483-501. https://doi.org/10.1007/510648-017-9426.

Chen, O., Kalyuga, S. & Sweller, J. The Expertise Reversal Effect is a Variant of the More General Element
Interactivity Effect. Educ Psychol Rev 29, 393-405 (2017). https://doi.org/10.1007/s10648-016-9359-1

Chen, O., Kalyuga, S., & Sweller, J. (2016). Relations between the worked example and generation effects on
immediate and delayed tests. Learning and Instruction, 45, 2030.
https://doi.org/10.1016/j.learninstruc.2016.06.007

Chen, O., Kalyuga, S., & Sweller, J. (2016a). When instructional guidance is needed. Educational and
Developmental Psychologist, 33, 149-162.

Dodson, S., Roll, I., Fong, M., Yoon, D., Harandi, N. M., & Fels, S. (2018). An active viewing framework for video-
based learning. https://doi.org/10.1145/3231644.3231682

Fiorella, L., & Mayer, R. E. (2018). What works and doesn’t work with instructional video. Computers in Human
Behavior, 89, 465-470. https://doi.org/10.1016/j.chb.2018.07.015

Gambari, A. 1., Shittu, A. T., Daramola, F. O., & James, M. (2016). Effects of Video-Based Cooperative,
Competitive and Individualized Instructional Strategies on the Performance of Senior Secondary
Schools Students in Geometry. Malaysian Online Journal of Educational Sciences, 4(4), 31-4
http://files.eric.ed.gov/fulltext/EJ1116321.pdf

Gambari, A. 1., Yaki, A. A., Gana, E. S., & Ughovwa, Q. E. (2014). Improving Secondary School Students’
Achievement and Retention in Biology Through Video-Based Multimedia Instruction. InSight: A
Journal of Scholarly Teaching, 9, 78-91. https://doi.org/10.46504/09201407ga

Gogus, A. (2012). Constructivist Learning. In Springer eBooks (pp. 783-786). https://doi.org/10.1007/978-1-
4419-1428-6 142

Gouia, R., & Gunn, C. (2016). Making mathematics meaningful for freshmen students: investigating students’
preferences of pre-class videos. Research and Practice in Technology Enhanced Learning, 11(1).
https://doi.org/10.1186/s41039-015-0026-9.

Gambari, I.A., James, M., & Olumorin, C.0. (2013). Effectiveness of Video Based Cooperative Learning Strategy on
High, Medium and Low Academic Achievers.



https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/s10648-017-9426
https://doi.org/10.1007/s10648-016-9359-1
https://doi.org/10.1016/j.learninstruc.2016.06.007
https://doi.org/10.1145/3231644.3231682
https://doi.org/10.1016/j.chb.2018.07.015
http://files.eric.ed.gov/fulltext/EJ1116321.pdf
https://doi.org/10.46504/09201407ga
https://doi.org/10.1007/978-1-4419-1428-6_142
https://doi.org/10.1007/978-1-4419-1428-6_142
https://doi.org/10.1186/s41039-015-0026-9

INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF RESEARCH
FOR INNOVATION, SUSTAINABILITY AND EXCELLENCE (IMJRISE)

Online ISSN: 3028-032X | Print ISSN: 3028-0370
Ul PUBLISHED BY: RISEJOURNALS.ORG Volume 1, Issue no. 12 | 234

]

Giannakos, M. N. (2013). Exploring the video-based learning research: A review of the literature. British Journal of
Educational Technology, 44(6). https://doi.org/10.1111/bjet.12070

Giannakos, M. N., Krogstie, J., & Aalberg, T. (2016). Video-based learning ecosystem to support active learning:
application to an introductory computer science course. Smart Learning Environments, 3(1).
https://doi.org/10.1186/s40561-016-0036-0

Gouia, R., Gunn, C. Making mathematics meaningful for freshmen students: investigating students’
preferences of pre-class videos. RPTEL 11, 2 (2016). https://doi.org/10.1186/s41039-015-0026-9

Guo, P. J.,, Kim, J.,, & Rubin, R. (2014). How video production affects student engagement.
https://doi.org/10.1145/2556325.2566239

Galatsopoulou, F., Kenterelidou, C., Kotsakis, R., & Matsiola, M. (2022). Examining Students’ Perceptions
towards Video-Based and Video-Assisted Active Learning Scenarios in Journalism and Communication
Courses. Education Sciences, 12(2), 74. https://doi.org/10.3390/educsci12020074

H, A. L. F., & Titikusumawati, E. (2024, January 16). MATERIALS DEVELOPMENT TEACHING MATHEMATICS PHET
VIDEO BASED ON THE CONCEPT OF FRACTIONAL NUMBERS FOR CLASS IV STUDENTS.
https://incoils.or.id/index.php/INCOILS/article/view/129

Haw, J. Y., King, R. B., & Trinidad, J. E. R. (2021). Need supportive teaching is associated with greater reading
achievement: What the Philippines can learn from PISA 2018. International Journal of Educational Research,
110, 101864. https://doi.org/10.1016/j.ijer.2021.101864

Hollands, F. M., & Tirthali, D. (2014). MOOCs: Expectations and reality. Full report. Center for Benefit-Cost

Studies of Education, Teachers College, Columbia University, NY.Retrieved December 20, 2018, from
https://files.eric.ed.gov/fulltext/ED547237.pdf

Hansch, A., Hillers, L., McConachie, K., Newman, C., Schildhauer, T., & Schmidt, P. (2015). Video and online
learning: Critical reflections and findings from the field. SSRN Electronic Journal.

https://doi.org/10.2139/ssrn.2577882

Jacobs, J. M., Hollingsworth, H., & Givvin, K. B. (2007). Video-Based Research Made “Easy”: Methodological Lessons
Learned from the TIMSS Video Studies. Field Methods, 19(3), 284-299.
https://doi.org/10.1177/1525822x07302106

Jamie Costley Christopher Henry Lange , (2017)," Video lectures in e-learning: effects of viewership and
media diversity on learning, satisfaction, engagement, interest, and future behavioral intention ",
Interactive Technology and Smart Education, Vol. 14 Iss 1 pp.

Johnson, H. M., Dunlap, J. C., Verma, G., McClintock, E., DeBay, D. J., & Bourdeaux, B. (2019). Video-Based
Teaching Playgrounds: Designing Online Learning Opportunities to Foster Professional Noticing of Teaching
Practices. TechTrends, 63(2), 160-169. https://doi.org/10.1007/s11528-018-0286-5

Kizilcec R.F., Pérez-Sanagustin M. & Maldonado J.]., Self-regulated learning strategies predict learner behavior
and goal attainment in Massive Open Online Courses, Computers & Education (2016).
http://doi.org:10.1016/j.compedu.2016.10.001

Kanellopoulou, C., Kermanidis, K. L., & Giannakoulopoulos, A. (2019). The Dual-Coding and Multimedia
Learning Theories: Film Subtitles as a Vocabulary Teaching Tool. Education Sciences, 9(3), 210.
https://doi.org/10.3390/educsci9030210

Kay, R. (2012). Exploring the use of video podcasts in education: A comprehensive review of the literature.
Computers in Human Behavior, 28(3), 820-831. https://doi.org/10.1016/j.chb.2012.01.011

Fiorella, L., & Mayer, R. E. (2018). What works and doesn’t work with instructional video. Computers in Human
Behavior, 89, 465-470. https://doi.org/10.1016/j.chb.2018.07.015

Lalian, O. N. (2018). The effects of using video media in mathematics learning on students’ cognitive and affective
aspects. In AIP Conference Proceedings. American Institute of Physics. https://doi.org/10.1063/1.5061864

Mayer, R. E., & Fiorella, L. (2014). Principles for Reducing Extraneous Processing in Multimedia Learning: Coherence,
Signaling, Redundancy, Spatial Contiguity, and Temporal Contiguity Principles. The Cambridge Handbook of
Multimedia Learning, 279-315. https://doi.org/10.1017/cb09781139547369.015

Mayer, R. E. (2014). Principles based on social cues in multimedia learning: Personalization, voice, image, and
embodiment principles. In R. E. Mayer (Ed.), Cambridge handbook of multimedia learning (2nd ed.,
pp. 345-368). New York, NY: Cambridge University

Mayer, R. E. (2014). The Cambridge Handbook of Multimedia Learning. In Cambridge University Press eBooks.
https://doi.org/10.1017/cbo9781139547369

Mayer, R. E. (2017). Using multimedia for e-learning. Journal of Computer Assisted Learning, 33(5), 403-423.
https://doi.org/10.1111/jcal.12197

Mayer, R. E., Fiorella, L., & Stull, A. (2020). Five ways to increase the effectiveness of instructional video. Educational
Technology Research and Development. doi:10.1007/s11423-020-09749-6

Mayer, R. E. (2021). Evidence-Based Principles for How to Design Effective Instructional Videos. Journal of Applied
Research in Memory and Cognition, 10(2), 229-240. doi:10.1016/j.jarmac.2021.03.007

Mullis, I. V. S., Martin, M. O., Foy, P., Kelly, D. L., & Fishbein, B. (2020). TIMSS 2019 International Results in
Mathematics and Science. Retrieved from Boston College, TIMSS & PIRLS International Study Center
website: https://timssandpirls.bc.edu/timss2019/international-results/

One-Way ANCOVA for 2 independent samples. (2023.). http://vassarstats.net/ancova2l.html



https://doi.org/10.1111/bjet.12070
https://doi.org/10.1186/s40561-016-0036-0
https://doi.org/10.1186/s41039-015-0026-9
https://doi.org/10.1145/2556325.2566239
https://doi.org/10.3390/educsci12020074
https://incoils.or.id/index.php/INCOILS/article/view/129
https://doi.org/10.1016/j.ijer.2021.101864
https://files.eric.ed.gov/fulltext/ED547237.pdf
https://doi.org/10.2139/ssrn.2577882
https://doi.org/10.1177/1525822x07302106
https://doi.org/10.1007/s11528-018-0286-5
http://doi.org:10.1016/j.compedu.2016.10.001
https://doi.org/10.3390/educsci9030210
https://doi.org/10.1016/j.chb.2012.01.011
https://doi.org/10.1016/j.chb.2018.07.015
https://doi.org/10.1063/1.5061864
https://doi.org/10.1017/cbo9781139547369.015
https://doi.org/10.1017/cbo9781139547369
https://doi.org/10.1111/jcal.12197
http://vassarstats.net/ancova2L.html

INTERNATIONAL MULTIDISCIPLINARY JOURNAL OF RESEARCH
FOR INNOVATION, SUSTAINABILITY AND EXCELLENCE (IMJRISE)

Online ISSN: 3028-032X | Print ISSN: 3028-0370
Wil PUBLISHED BY: RISEJOURNALS.ORG Volume 1, Issue no. 12 | 235

]

Paas, F., & Sweller, J. (2012). An evolutionary upgrade of cognitive load theory: using the human motor system and
collaboration to support the learning of complex cognitive tasks.Educational Psychology Review, 24, 27-45.
https://doi.org/10.1007/s10648-011-9179-2.

PISA 2022 Results Factsheets Philippines PUBE. (2022.). https://www.oecd.org/publication/pisa-2022-
results/webbooks/dynamic/pisa-country-notes/a0882a2d/pdf/philippines.pdf

Renkl, A. (1997). Learning from worked-out examples: A study on individual differences. Cognitive Science, 21(1),
1-29. https://doi.org/10.1016/s0364-0213(99)80017-2s

Sweller, J., & Sweller, S. (2006). Natural information processing systems. Evolutionary Psychology, 4, 434-458.

Sweller, J. (2011). Cognitive load theory. In J. P. Mestre & B. H. Ross (Eds.), The psychology of learning and
motivation: Cognition in education (pp. 37-76). Elsevier Academic.

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive Load Theory. In Springer eBooks.
https://doi.org/10.1007/978-1-4419-8126-4

Sweller, J. (2015). In academe, what is learned and how is it learned? Current Directions in Psychological Science,
24, 190-194.

Sweller, J. (2016). Cognitive load theory, evolutionary educational psychology, and instructional design. In D.Geary
& D. Berch (Eds.), Evolutionary perspectives on child development and education (pp. 291-306).

Switzerland: Springer.
https://doi.org/10.1007/978-3-319-29986-0
Sweller, J. (2011). Cognitive load theory. In J. P. Mestre & B. H. Ross (Eds.), The psychology of learning and

motivation: Cognition in education (pp. 37-76). Elsevier Academic Press. https://doi.org/10.1016/B978-0-
12-387691-1.00002-8

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory . New York, NY: Springer

Sweller, 1., & Paas, F. (2017). Should self-regulated learning be integrated with cognitive load theory? A commentary.
Learning and Instruction, 51, 85-89.

Sweller, J., van Merriénboer, J., & Paas, F. (2019). Cognitive architecture and instructional design: 20 years later.
Educational Psychology Review, 31, 261-292.

Sweller, J. (2020). Cognitive load theory and educational technology. Educational Technology Research and
Development, 68(1), 1-16. https://doi.org/10.1007/s11423-019-09701-3

Sweller, J.,Working memory, long-term memory, and instructional design, Journal of Applied Research in Memory
and Cognition (2015), http://dx.doi.org/10.1016/j.jarmac.2015.12.002

Smith, P. (2021b). 5 benefits of video-based learning. CrowdWisdom by Community Brands.
https://www.crowdwisdomlms.com/blog/5-benefits-of-video-based learning/

Smith, N. (2018). Integrating gamification into mathematics instruction: A qualitative exploratory case study on the
perceptions of teachers at the fourth and fifth grade level. (Unpublished doctoral dissertation). William
Howard Taft University, School of Education.

Statement on the Philippines’ ranking in the 2018 PISA results | Department of Education. (2019b, December 4).
https://www.deped.gov.ph/2019/12/04/statement-on-the philippines-ranking-in-the-2018-pisa-results/

TIMSS 2019 Mathematics Framework - TIMSS 2019 ASSESSMENT FRAMEWORKS. (2019.).
https://timssandpirls.bc.edu/timss2019/frameworks/framework-chapters/mathematics-framework/

The Cambridge Handbook of Multimedia Learning. (2021). In Cambridge University Press eBooks.
https://doi.org/10.1017/9781108894333

https://timssandpirls.bc.edu/timss2019/encyclopedia/philippines.html

Weinberg, A., & Thomas, M. (2018). Student learning and sense-making from video lectures. International Journal
of Mathematical Education in Science and Technology, 49(6), 922-943.

van Es, E. A., Cashen, M., Barnhart, T., & Auger, A. (2017). Learning to notice mathematics instruction: Using video
to develop preservice teachers’ vision of ambitious pedagogy. Cognition and Instruction, 35(3), 165-187.

Van Wermeskerken, M., Ravensbergen, S., & Van Gog, T. (2017). Effects of instructor presence in video modeling
examples on attention and learning. Computers in Human Behavior,89, 430-438.
https://doi.org/10.1016/j.chb.2017.11.038

Yousef, A. E., Chatti, M. A., & Schroeder, U. (2014). The State of Video-Based Learning: A Review and Future
Perspectives. Advances in Life Sciences, 6, 122
135.https://www.thinkmind.org/articles/lifsci_v6_n34_2014_4.pdf



https://doi.org/10.1007/s10648-011-9179-2
https://doi.org/10.1007/978-1-4419-8126-4
https://doi.org/10.1007/978-3-319-29986-0
https://doi.org/10.1016/B978-0-12-387691-1.00002-8
https://doi.org/10.1016/B978-0-12-387691-1.00002-8
https://doi.org/10.1007/s11423-019-09701-3
http://dx.doi.org/10.1016/j.jarmac.2015.12.002
https://www.crowdwisdomlms.com/blog/5-benefits-of-video-based%20learning/
https://www.deped.gov.ph/2019/12/04/statement-on-the%20philippines-ranking-in-the-2018-pisa-results/
https://doi.org/10.1017/9781108894333
https://timssandpirls.bc.edu/timss2019/encyclopedia/philippines.html
https://doi.org/10.1016/j.chb.2017.11.038

