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Abstract

This study aimed to identify the level of Instructional Video’s Component and Characteristics as a tool in teaching
statistics and probability and to know if this teaching strategy affects the level of Performance based on the Pretest and Posttest
results of Grade 11 Students of Laguna State Polytechnic University. The Grade 11 STEM students of Laguna State Polytechnic
University and Junior and Senior High School Mathematics Teachers were the respondents for this study. The students are
composed of 3 sectionswith atotal of 112 samples, and the mathematics teachers are composed of 50 samples which are selected
through purposive sampling to gather information and data in this study.

Based on the analyzed data, it was revealed that the level of developed video in teaching Statistics and Probability along
its components and characteristics were all verbally interpreted as “Very High”. The level of student’s performance in Statistics
and Probability as to Pretest was verbally interpreted as “Low” and on posttest was “moving towards mastery”. It shows that there
was a difference in the scores between the pretest and posttest after being exposed to the Instructional Video. Therefore, it was
revealed that there is a significant difference in the Performance of Grade 11 Students in Statistics and Probability related to
Pretest and Posttest, indicating that the null hypothesis was rejected. However, it was revealed that the Developed Instructional
Video does not significantly affect the performance of Grade 11 Students in Statistics and Probability, indicating that the null
hypothesis was accepted.

Based on the findings and conclusions, the following recommendations were drawn: (1) It is evident that instructional
videos have the potential of being successful instructional tools based on the score of the students. The use of instructional video
can be suggested by arousing student interest, hel ping focus on atopic, and helping students reach learning goals. (2) Since it was
found that the Developed Instructional Video does not significantly affect the performance of the students, the researcher suggests
that videos may be presented in an on-cam instructional video. Also, the researcher recommendsthat ateacher must have extensive
knowledge about the content and information to be discussed in the video. (3) For teachers, the developed instructional video for
statistics and probability can be a supplementary material for distance learning, especialy for learners who can learn
independently. (4) The researcher also recommends covering al the topics in statistics and probability in developing the
instructional video and to formulate a more acceptable and excellent test. (5) Asan implication for further studies, it is believed
that designing an experimental study aiming to determine the effectiveness of instructional video compared to the regular online
class session, to provide more reliable outcomes about the use of thisinstructional material. (6) The researcher recommends that
the developed instructional video undergo evaluation and revision for utilization of materials in the DepEd Schools Division
Office. (7) For future researchers, you may use this study for further improvement on the use of instructional video in teaching
statistics and probability.

Keywords: Satistics and Probability; Instructional Video; Development; Utilization

1. Main Text

Introduction

Amid the COVID19 Pandemic, the educational system of the Philippines has been greatly affected. New ways of teaching
and new ways of how learners will learn. In this kind of scenario, the instructional or teaching strategies of the teachers place a
significant role in the new system of teaching and learning process. Nowadays online or virtual discussion is being used by some
private and public schools to deliver the information and address the needs of the students. Virtual discussion is very similar to a
face-to-face discussion in that they require moderation and active management by the teacher, preparation time, and summarization
of the concepts covered. Online discussion is defined as communication between the teachers and students using interactive
communication tools.

In line with this, it’s challenging for both teachers and students to have a smooth and systematized interaction in a specific
lesson. There are many problems and difficulties encountered during the Virtual Discussion. These hitches can’t be evaded like
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the internet connection, where everyone is experiencing it. As well as the teacher’s knowledge in using the platipgms for
online/virtual discussion. In response to this problem, instructional videos can greatly help address the deficiency in virtual
discussions.

The instructional video refers to the creation of videos that a teacher makes outside of class contact hours that specifically
teach a concept or content. Kuiper, Carver, Posner, and Everson (2015) identified that this approach means that students can
dramatically impact the pace of the course as it enables learners to proceed at their own rate. This has enormous implications for
special needs students, who can view the video as many times as needed to ensure success (Plavnick, Sam, Hume, Odom; 2013).

These research aims are to address the difficulties encountered by the students and teacher during the Online Discussion
using the Instructional Video as a teaching strategy for Statistics and Probability, and also to determine if Instructional Video
significantly affects students’ performance.

Background of the Study

In the year 2020, on the 16th day of March where the first coronavirus infection in the Philippines was confirmed. As
time went by, suspected cases in the country were increasing so fast. As COVID-19 took hold, the Philippines and other countries
across the world, entered lockdown with the closure of cultural and sports venues, all non-essential businesses, and schools. As a
result, the end of the school year 2019-2020 has been so hard for all private and public schools in the Philippines on how they will
continue the learning and eventually on conducting the recognition and graduation ceremonies.

As the Philippines opened up the academic year 2020-2021, the Department of Education provided three learning
delivery modalities; Online Distance Learning, Modular Distance Learning, and TV/Radio-Based Instruction (DepEd Order No.
013, s. 2020). Some schools and universities adopted this kind of modality, including Laguna State Polytechnic University Santa
Cruz Campus which offers an Academic and Technology and Livelihood Track for Senior High School students. Based on the
LSPU-SHS Learning Continuity Plan S.Y 2020-2021, out of an estimated population of senior high school students of 684, 90.94%
choose the Online Mode of Learning. In this kind of learning, there is a scheduled virtual discussion, and the rest of their schedule
will be for their offline activities. In short, it’s a combination of online and offline activities.

This mode of learning, especially in the virtual discussion, has been so challenging for both students and teachers. As |
experienced as a teacher, there are some instances, students lost their connections, difficulties in operating the platform used in
virtual discussion, and some external factors affecting the interaction between teachers and students. This problem occurs and is
experienced by all private and public schools that utilize this kind of modality. In line with this problem that exists nowadays in
the virtual discussion, in order for the students to acquire the desired knowledge, skills, and behavior following the Most Essential
Learning Competencies (MELC), the researcher emphasizes the use of Instructional Video as an intervention to address the
deficiency in the Virtual Discussion. This study aims to identify the level of use of Instructional Video in teaching statistics and
probability and to know if the developed instructional video affects the performance of Grade 11 STEM Students of Laguna State
Polytechnic University.

Theoretical Framework

A very useful theory to explore the benefits of Instructional Video is through the ways that it ‘affords’ teachers and
students new possibilities when compared to a more traditional and technologically lacking classroom. Cope and Kalantzis (2009),
out of the College of Education at Illinois, have proposed the 7 ‘e-affordances in eLearning’ that outline the following elements
which I will link to the possibilities of Instructional Video:

First, is ubiquitous learning. By making instructional videos widely and publicly available you allow your students the
ability to watch, replay and revise key concepts consistent with retrieval-based approaches to learning (Karpicke, 2012; Karpicke
& Grimaldi, 2012).

Second, is active knowledge-making. By making videos for students, you not only provide them with ever-accessible
content but also a model for their video production. Further, by freeing up some of your own instructional time you are freed up
to allow students to engage more freely and actively with their learning and explore new possibilities for learning pedagogies as
a result of the time freed up.

Third, multimodal meaning. A particular passion of mine is the way that multimodal content allows for greater
accessibility for students, for example, videos provide transcripts and captioning services that allow a broader range of students
to access this content.

Fourth, is recursive feedback. Using audio, and more rarely video, feedback allows students to have, in theory, instant
recursive feedback that can guide their thinking. Similarly, the comments section of videos allows students to engage with one
another and the teacher to clarify key concepts and ideas.

Fifth is collaborative intelligence. As something of a side note, what I have enjoyed witnessing is seeing students work
together to create a piece of knowledge of shared utility to them. As an example, there are several audiobooks on YouTube that
students are actively time-stamping for chapters, key quotes, and sections to allow one another to share their knowledge and
support one another through their explorations of the texts for their study.

The sixth is metacognition. Having students share experiences engaging with videos frees you up to ask students to
explore and challenge misunderstandings of their own and discuss different approaches they have taken to engaging with that
content.
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Seventh, differentiated learning. The very concept of differentiation (Subban, 2006; Tomlinson, ZOOO)ISiézggiﬁ(e@hmg that
is often contested by teachers and researchers as difficult or impossible to achieve (Brighton & Hertberg & Moon & Tomlinson
& Callahan, 2005). This is in part due to the manner that differentiation places a burden of time and preparation upon teachers,
this is something that cannot be overlooked regarding an instructional video. Whilst, I can attest to the fact that differentiated
learning is possible when used in parallel with an instructional video, caution must always be considered in terms of the time

required to achieve these dual goals.

Statement of the Problem

1. What is the level of developed instructional video in teaching Statistics and Probability along with its Components in
terms of:

1.1 objectives;

1.2 content;

1.3 instructional plan; and

1.4 learning task?
2. What is the level of developed instructional video in teaching Statistics and Probability along with its Characteristics
in terms of:

2.1 visual quality;

2.2 audio quality; and

2.3 production quality?
3. What is the level of student’s performance in Statistics and Probability in terms of:

3.1 Pre-test; and

3.2 Post-test?
4. Is there a significant difference between the performance in Statistics and Probability of Grade 11 STEM students
related to pre-test and post-test scores?
5. Does the Developed Instructional Video in Statistics and Probability significantly affect the performance of Grade 11
STEM students?

Research Methodology

This research explores the use of instructional video towards learners’ performance. However, specifically, it addressed
the level using of Instructional Video in teaching statistics and probability and to know if this teaching strategy affects the level
of Performance based on the Pretest and Posttest results of Grade 11 Students of Laguna State Polytechnic University.

Research Design

The One-group Pretest-Posttest Design which is a type of quasi-experimental method of research will be used in this
study. In this design, the outcome of interest is measured 2 times: once before and once after exposing a non-random group of
participants to a certain intervention/treatment (Reichardt CS., 2019).

Population and Sampling Technique

The study was about the Development and Utilization of Instructional Video. The respondents of the study are selected
through Purposive Sampling which is composed of (112) Grade 11 STEM students from Laguna State Polytechnic University Sta.
Cruz, Laguna which serves as the main respondents in this study. Selected students from Grade 11 Level will take the teachers’
made test questionnaire.

On the other hand, the fifty (50) teachers who taught Mathematics subjects in the Junior and Senior High School
Department will serve as the respondents to evaluate the level of Instructional Video.

Research Procedure

The researcher developed an instructional video to determine if this will affect the performance of the students in statistics
and probability. The student's performance was measured through pretest and posttest in a multiple-choice type of test. Also, the
proponent used a survey questionnaire which is validated and approved by the panel members to evaluate the Developed
Instructional Video and gathered the data via Google Forms. Brief background of the study was provided to the respondents for
them to know the study that the researcher conducted. The instructional videos developed by the researcher were validated by
Master Teachers and Head Teachers in the field of Mathematics before utilizing it with the students.

After receiving the response of the respondents, the answer provided by the respondents will undergo statistical analysis
to determine if there is a significant difference in the performance of grade 11 students related to pretest and post-test, and to know
if the developed instructional video will affect the performance of the students. The data gathered will be interpreted accordingly
and appropriately using different statistical treatments.

Research Instrument

The following research instruments were used in this study to know the Level of Developed Instructional Video in
teaching Statistics and Probability and to determine if this will affect the performance of Grade 11 STEM students.

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) @ JJRP .ORG

The survey questionnaire will be utilized to
evaluate the level of Instructional Video in teaching
Statistics and Probability. The questionnaire
includes a checklist of various indicators. In a
checklist questionnaire, a five-point scale rating is
indicated in Table 1.

The researcher also formulated a multiple-
choice type of test to identify the performance of the

Table 2. Mean Percentage Score Scale

ISSN: 2708-3578 (Online)

Table 1. Likert Scale 678
Scale Range Verbal Description | Verbal Interpretation
5 4.20 - 5.00 Strongly Agree Very High
4 3.40-4.19 Agree High
3 2.60 - 3.39 Moderately Agree Moderately High
2 1.80 - 2.59 Disagree Low
1 1.00 - 1.79 Strongly Disagree Very Low

MPS Range Verbal Interpretation
96 — 100 Mastered
86 —-95.9 Closely Approximating Mastery
66 —85.9 Moving Towards Mastery
35-65.9 Average
15-34.9 Low
5-14.9 Very Low
0-4.9 Absolutely No Mastery

students with the use of Instructional Video based on the results of Pretest
and Posttest. According to the study of (Bibon, 2021), to analyze the result
of the test in relation to the level of performance of the students, Table 2
will be utilized:

Statistical Treatment of Data
The following statistical tools will be utilized in this study:

a. Weighted mean and Standard Deviation was used to determine
the level of developed instructional video in teaching Statistics and
Probability in terms of its Components and Characteristics.

b. Mean and Mean Percentage Score was used to determine the

performance of students based on the pre-test and post-test scores.
c. T-test was utilized to measure the significance difference between pre-test and post-test of Grade 11 STEM students at
Laguna State Polytechnic University.
d. ANOVA was utilized to know if the Developed Instructional Video significantly affects the performance of Grade 11

STEM students.

Results and Discussion

Level of Developed Instructional Video in Teaching Statistics and Probability along its Components

The level of instructional video in teaching Statistics and Probability along its components in terms of objectives, content,
instructional plan, and learning task were treated statistically using weighted mean and standard deviation.
Table 3. Level of Developed Instructional Video in Teaching Statistics and Probability along its Components in terms of

Objectives
Statements Mean SD Remarks
1. The objectives were clearly stated in the video. 486 0.35 Strongly Agree
2. The objectives were attainable and achievable by the students. 480 040 Strongly Agree
3. The objectives were presented in the video were parallel with the content of thevideo.  4.82  0.44  Strongly Agree
4. The objectives were aligned with Most Essential Learning Competencies. 478 042 Strongly Agree
5. The objectives were helpful to enhance the students critical thinking skills. 482 039 Strongly Agree

Overadl Mean = 4.82 SD = 0.30 Verba Interpretation = Very High

Table 3 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Components in terms of Objectives was Very High, which has a computed overall mean of 4.82 with a standard deviation of 0.30.
This implied that objectives should be seen and identified by the viewers before the start of the discussion. The respondent strongly
agreed that the objectives were clearly stated in the video which obtained the highest mean of (M=4.86, SD=0.35).

As stated by Shields (2020), learning objectives are the heart of every lesson. Objectives give purpose to learning. They
are the foundations for lesson planning. Shields also indicated that objectives provide criteria for evaluating student achievement,
and stresses that objectives ensure learning and know what is expected of them.

Table 4. Level of Developed Instructional Video in Teaching Statistics and Probability along its Components in terms of

Content

Statements

Mean SD Remarks

1. The content of the video is accurate and up-to-date.

2. The content of the video is generaly useful.

3. Thevideo is bias-free, including stereotyping concerning age, sex, ethnicity, race,
physical impairment, values, dress, language, or social class.

482 048 Strongly Agree
4.84 0.37  Strongly Agree

492 027 Strongly Agree

4. The content of the video supports achieving the learning objectives. 496 019 Strongly Agree

5. The content is in-depth, enhances conceptual understanding and engages higher-order

thinking skills and manipulative skills.

4.84  0.37 Strongly Agree

Overadl Mean = 4.87 SD = 0.22 Verba Interpretation = Very High
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Table 4 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability glpng its
Components in terms of Content was Very High, which has a computed overall mean of 4.87 with a standard deviation of 0.22.
This implied that video should stimulate, motivate and inform the learner to act on the information presented and learners should
incorporate the ideas presented in their life. The respondents strongly agreed that the content of the video supports achieving the
learning objectives which obtained the highest mean of (M=4.96, SD=0.19).

Research has shown that after using instructional videos, students tend to feel they have an enhanced understanding of
content, and some studies have indicated better learning outcomes as evidenced by improved grades Wiese and Newton 2013. As
supported in the study of (Vajoczki et al. 2011), that students believe that instructional video will increase their overall
understanding of content and help them recall more of information presented.

Table 5. Level of Developed Instructional Video in Teaching Statistics and Probability along its Components in terms of
Instructional Plan

Statements Mean SD Remarks
1. The video began with a motivating introduction to stimulate interest. 4.78 0.42 Strongly Agree
2. The content detail is controlled to promote understanding. 480 040 Strongly Agree
3. The video suggested methods for the learner to apply the newly acquired knowledge. 484 042 Strongly Agree
4. Thevideo led to self-reflection for the learner. 4.74 0.44  Strongly Agree
5. The video met the learning objectives and needs of the learner. 490 0.30 Strongly Agree

Overdl Mean = 4.81 SD = 0.27 Verbal Interpretation = Very High

Table 5 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Components in terms of Instructional Plan was Very High, which has a computed overall mean of 4.81 with a standard deviation
of 0.27. This implied that the instructional plan of the video should be visually depicted fit the learning objectives, and should be
made in the introduction. The respondents strongly agreed that the video met the learning objectives and needs of the learner,
which obtained the highest mean of (M=4.90, SD=0.30).

Supported in (VDOE, 2011, p.3), that the purpose of instructional planning is to ensure that teachers are adequately
prepared to meet the educational goals of all students, including various tools to design comprehensive lessons, that meet the
learning objectives.

Table 6. Level of Developed Instructional Video in Teaching Statistics and Probability along its Components in terms of
Learning Task

Statements Mean SD Remarks
1. The exercises provided in the video will keep the students engaged. 478 042 Strongly Agree
2. The activities in the video will enhance the understanding of the lesson. 488 0.32 Strongly Agree

3. Thelearning task in the video keeps an on-going record of the learner’s progress and
allows the teacher to monitor learner’s performance. 476 048  Srongly Agree
4. It can be used to promote active learning. 476 048 Strongly Agree
5. It reinforces concepts necessary for mastery. 486 0.35 Strongly Agree

Overal Mean= 4.81 SD = 0.29 Verba Interpretation = Very High

Table 6 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Components in terms of Learning Task was Very High, which has a computed overall mean of 4.81 with a standard deviation of
0.29. This implied that, learning task/activities were meaningful, ensures student development, and engage students that will
enhance the understanding on the lesson. The respondents strongly agreed that the activities in the video will enhance the
understanding of the lesson which obtained the highest mean of (M=4.88, SD=0.32).

According on the Session Outcomes Page (2021), activities should build on previous activities and avoid being repetitive,
they should enable students to engage with and develop their skills, knowledge and understandings in different ways. Meaningful
activities engage students in active, constructive, intentional, authentic, and cooperative ways. Useful learning activities are ones
where the student is able to take what they have learnt from engaging with the activity and use it in another context, or for another

purpose.

Level of Developed Instructional Video in Teaching Statistics and Probability along its Characteristics
The level of instructional video in teaching Statistics and Probability along its characteristics in terms of visual quality,
audio quality, and production quality were treated statistically using weighted mean and standard deviation.

Table 7 below revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Characteristics in terms of Audio Quality was Very High which has a computed overall mean of 4.86 with a standard deviation
0f 0.21, and verbally interpreted as Very High. This implied that, in developing instructional video, audio must be precisely hear
the content to be delivered in order to understand the lesson. Any incoherent sounds will disrupt delivery of learning to the
students.
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Table 7. Level of Developed Instructional Video in Teaching Statistics and Probability along its Characteristics 1§é@erms
of Visual Quality

Statements Mean SD Remarks
1. The background is appropriate for the video lesson. 476  0.47  Strongly Agree

2. Videos uses appropriate text format, images or symbols to highlight important 496 020 Stongly Agree
learning concepts effectively ‘ '

3. Text graphics remain on the screen long enough for the “average” reader to read them. 478 042  Strongly Agree
4. Video text available includes only minor errorsin capitalization, punctuation, spelling, 486 045 Strongly Agree
spacing and timing. ' '
5. Video isrecorded, editing and delivered in the highest HD resolution, typicall
19201080 or 1440X1080. ° e 490 030  Swongly Agree

Overal Mean=4.85 SD = 0.23 Verbal Interpretation = Very High

The respondents strongly agreed that, the videos use appropriate text format, images or symbols to highlight important
learning concepts effectively which obtained the highest mean of (M=4.96, SD=0.20). Quality of media within video lectures
represents the appearance of the presentation and design of the video lecture, or essentially how the learner sees it (Heribanova
et al., 2011). It is important to ensure that the quality of visual media is complementary to student engagement and ultimately
learning.

Table 8. Level of Developed Instructional Video in Teaching Statistics and Probability along its Characteristics in terms
of Audio Quality

Statements Mean SD Remarks
1. Off-camera narration is clearly audible and listenable 478 042 Strongly Agree
2. There are no sounds of clothing or jewelry rubbing against the microphones. 492 027 Strongly Agree
3. The videos’ audio project a sense of likability and friendliness. 490 036 Strongly Agree

4, Audl_o I_evel of the video was consistent throughout the video with no significant high 484 037 Stongly Agree
or low incidents

5. Thereis no background noise, drop out, echo, or other unwanted noise is detachable. 488 0.33 Strongly Agree
Overall Mean =4.86 SD =0.21 Verbd Interpretation = Very High

Table 8 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Characteristics in terms of Audio Quality was Very High which has a computed overall mean of 4.86 with a standard deviation
of 0.21. This implied that, in developing instructional video, audio must be precisely hear the content to be delivered in order to
understand the lesson. Any incoherent sounds will disrupt delivery of learning to the students.

The respondents strongly agreed that the are no sounds of clothing or jewelry rubbing against the microphones which
obtained the highest mean of (M=4.92, SD=0.27). According to (Cunningham et al., 2010), audio issues involving intelligibility
occur when students cannot recognize what is being said due to the level of the sound, the mechanical nature of the speech, or
technical issues that make the sound distorted (Cunningham, Fagersten, & Holmsten, 2010). When audio is unintelligible, studies
have found that it can disrupt the learning process, causing students to go back and replay the audio.

Table 9. Level of Developed Instructional Video in Teaching Statistics and Probability along its Characteristics in terms
of Production Quality

Statements Mean SD Remarks
\/oice narration is delivered at a speed that is both natural sounding, and allows viewers 476 048 Strongly Agree
time to process and comprehend the content.
Content is organized and presented in alogical, easy to follow sequence 492 027 Strongly Agree
The length of_ the video is appropriate to material covered and engaged attention span of 490 030 Strongly Agree
intended audience.
Viewersfeel apositive connection with the speaker or narrator based on how the narrator
express himself to the audience.
Narrator uses inflection, cadence and pitch to emphasize key phrases, and to set the tone
or mood of the video.

484 042 Strongly Agree

4.88 0.39 Strongly Agree
Overall Mean = 4.86 SD =0.24 Verbd Interpretation = Very High

Table 9 revealed that the Level of Developed Instructional Video in Teaching Statistics and Probability along its
Characteristics in terms of Production Quality was Very High which has a computed overall mean of 4.86 with a standard deviation
of 0.24. This implied that in developing an instructional video, speed of voice narration is really essential. The narrator itself takes
a vital part in developing the content of the video, in order the students effectively process the information disseminated by them.

The respondents strongly agreed that the content is organized, presented in a logical, and easy to follow sequence which
obtained the highest mean of (M=4.92, SD=0.27). If visual media are delivered too quickly, student comprehension levels may
suffer (Fisher et al., 2017). The speed at which auditory media are delivered also plays a role in the cognitive processing of online
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learners (Mayer, 2014). The appropriate pace of instructor speech is important to ensure that learners effectivelggprocess
information disseminated to them. Ultimately, speaking rates affect engagement and learning (Guo et al., 2014). Speech delivered

quickly may overload learners, while speech that is too slow can fail to stimulate them (Koumi, 2013).
Level of Student’s Performance in Statistics and Probability
The level of student’s performance in Statistics and Probability in terms of Pretest and Posttest were treated statistically

using mean and mean percentage score.

Table 10. Level of STEM Grade 11 Student’s Performance in Statistics and Probability

Test Mean Mean Percentage Score Verbal Interpretation
Pretest 15.49 34.42 Low
Posttest 32.97 73.27 Moving Towards Mastery

Table 10 revealed that the students’ performance in Statistics and Probability in Pretest has a mean percentage score of
34.42 which is verbally interpreted as Low. On the other hand, the Posttest obtained 73.27 of mean percentage score which is
verbally interpreted as Moving Towards Mastery. This implied that using the Developed instructional Video in teaching Statistics
and Probability provides learning that increases student’s knowledge and information on a certain course.

According to Munter (2014), it emphasizes that the pretest and posttest are the quantifying of the knowledge attained in
the class from a group of students with diverse learning styles and educational backgrounds. More specifically, the test indicates
how the students are learning in the course.

Difference between the Performance of Grade 11 Students in Statistics and Probability

To determine the difference between the performance in Statistics and Probability of Grade 11 students in Pretest and
Posttest, the data gathered by the researcher were computed electronically using the SPSS, and treated statistically using Paired
Sample T-test

Table 11. Test of Difference on the Performance of Grade 11 Students in Statistics and Probability related to Pretest and
Posttest

Test t-value df p-value Verbal Interpretation
Pretest and Posttest 30.042 111 0.000 Significant
Legend:
P-value Interpretation
P<0.05 Significant
P>0.05 Not Significant

Table 11 showed the Test of Difference on the Performance of Grade 11 Students in Statistics and Probability related to
Pretest and Posttest obtained p-value of 0.000 which is less than 0.0.5, which is verbally interpreted as Significant. This implied
that there is a significant difference on the performance of the students between pretest and posttest in Statistics and Probability
related.

Therefore, the findings of this inferential statistics indicates that the null hypothesis will be rejected.

Instructional Videos and Performance of Grade 11 Students in Statistics and Probability

To determine if the developed instructional videos in Statistics and Probability affect the performance of Grade 11 STEM
students, the data gathered by the researcher were computed electronically using the SPSS, and treated statistically using ANOVA.
The table below shows the f-values and p-values of the following variables.

Table 12. Test of Effect of Instructional Video in the Performance of Grade 11 Students in Statistics and Probability
Performance of

Instructional Video Grade 11 Students f-value p-value Verbal Interpretation
Components 0.711 0.589 -
Characteristics Posttest 0.777 0.610 Not Significant
Legend:
P-value Interpretation
P<0.05 Significant
P>0.05 Not Significant

Table 12 showed the Test of Effect of Instructional Video along its Components and Characteristics in the Performance
of Grade 11 Students in Statistics and Probability obtained p-values of 0.589 and 0.610 respectively which is greater than 0.0.5,
which is verbally interpreted as Not Significant. It indicates that the Developed Instructional Video do not significantly affect the
performance of Grade 11 STEM students in Statistics and Probability.

Therefore, the findings of this inferential statistics indicates that the null hypothesis will be accepted.
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Parallel with the study of Castro Superfine et al. (2015) also found no effects of videos. In this quasi—efﬁéﬁfﬁéu%@ study,
the authors investigated if the use of video cases supported pre-service elementary teachers’ noticing of children’s mathematical
thinking. The authors found no significant differences between experimental and control groups in terms of their noticing of
children’s mathematical thinking but suggested that an additional factor to consider when using videos for instruction are the

faculty and student perceptions.

Findings
Based on the gathered data, the findings of this study were the following:

1. Thelevel of developed video in teaching Statistics and Probability along its components were al verbally interpreted
as “Very High”. It shows that the objectives, content, instructional plan and learning task in the instructional video were observed,
as objectives were clearly stated in the video, the content of the video supports achieving the learning objectives. The video also
met the learning objectives and needs of the learners as to its instructional plan. Lastly, the activities in the video enhance the
understanding of the lesson.

2. The level of developed instructional video in teaching Statistics and Probability along its Characteristics were all
verbally interpreted as “Very High”. It shows that the visual quality, audio quality and production quality were reflected and seen
in the instructional video. Where videos used appropriate text, format, images or symbolsto highlight important learning concepts
effectively. There are no sounds against the microphones. And lastly, its content is organized and presented in logical, and easy
to follow the sequence.

3. The level of student’s performance in Statistics and Probability as to Pretest was verbally interpreted as “Low” and on
posttest was “moving towards mastery”. It shows that there was a difference on the scores between the pretest and posttest after
being exposed with the Instructional Video.

4. Thereisasignificant difference on the Performance of Grade 11 Studentsin Statistics and Probability related to Pretest
and Posttest.

5. The Developed Instructiona Video do not significantly affect the Performance of Grade 11 Studentsin Statistics and
Probability.

Conclusion

In view of the aforementioned findings, the study has drawn the following conclusion. The hypothesis stating that there
is no significant difference between the performance in Statistics and Probability of Grade 11 STEM students related to pre-test
and post-test scores was rejected. However, the developed instructional video does not significantly affect the performance of
Grade 11 STEM students based on the gathered data resulting to accept the hypothesis, indicating that the null hypothesis was
accepted.

Recommendations

In the light of the foregoing finding and conclusions of this study, the following recommendations are offered:
1. It isevident that instructional videos have the potential of being successful instructional tools based on the score of the students.
The use of instructional video can be suggested by arousing student interest, helping focus on topic, and helping students reach
learning goals.
2. Since it was found out that the Developed Instructional Video does not significantly affect the performance of the students, the
researcher suggeststhat videos may be presented in an on-cam instructional video. Also, the researcher recommends that a teacher
must have an extensive knowledge about the content and information to be discussed in the video.
3. For teacher, the developed instructional video for statistics and probability can be a supplementary material for distance learning
especialy for learners who can learn independently.
4. The researcher also recommends to cover all the topics in statistics and probability in developing the instructional video, and
to formulate a more acceptable and excellent test.
5. Asanimplication for further studies, it is believed that designing an experimental study aiming to determine the effectiveness
of instructional video compared to regular online class session, to provide morereliable outcomes about the use of thisinstructional
material.
6. Theresearcher recommendsthat the devel oped instructional video undergo evaluation and revision for the purpose of utilization
of materialsin the SDO.
7. For the future researchers, you may use this study for further improvement on the use of instructional video in teaching statistics
and probability.

References

(N.d.). Umm.Ac.Id. Retrieved April 15, 2022, from http://eprints.umm.ac.id/44206/3/CHAPTER%20I1.pdf

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) IJ RP. ORG

1SSN; 27,08-3578 (Onl

(N.d.-b). Buffalo.Edu. Retrieved April 16, 2022, from https://www.buffalo. edu/content/dam/www/ubcel/lnnoxgg@ your-
instruction/adding-video-to-your-course/Video%20Production%20Rubric%20-
%20A%20useful%20tool%20for%20creating%?20instructional %20videos.pdf

(VAL202). (2016, December 7). The meaning of curriculum content and learning experiences. HYATTRACTIONS.
https://hyattractions.wordpress.com/2016/12/07/the-meaning-of-curriculum-content-and-learning-experiences/

Allen WA, Smith AR. Effects of video podcasting on psychomotor and cognitive performance, attitudes and study behavior of
student physical therapists. Innov Educ Teach Int. 2012;49:401-414.

Beaudin, B.P,, et. al. Instructional Video Evaluation Instrument.

Bevan, M. (2019). Why Videos are Important in Education. Retrieve from https://www.nextthoughtstudios.com/video-production-
blog/2017/1/31/why-videos-are-important-in-education

Bibon, M., (2021). The Use of Culture-Based Module Integrating Folk Hunting Practices in Cagraray Island, Philippines for
Teaching Biodiversity.

Bishop, J. L., & Verleger, M. A. (2013). The flipped classroom: A survey of the research. Retrieved from
http://www.studiesuccesho.nl/wpcontent/uploads/2014/04/flippedclassroom-artikel.pdf

Bjork RA, Dunlosky J, Kornell N. Self-regulating learning: beliefs, techniques, and illusions. Annu Rev Psychol. 2013;64:417—
444.

Bligh D. (2010) What's the Point in Discussion? Portland, OR: Intellect. Google Scholar
Bligh D. (2010) What's the Use of Lectures? 5th ed. New York, NY: John Wiley & Sons. Google Scholar
Bowers, M., et. al (2013). Onlline and Traditional Lectures: Evaluating Effects of Social Presence and Learner Control.

Brame, Cynthia J. (2016). Effective Educational Videos: Principles and Guidelines for Maximizing Student Learning from Video
Content.

Briggs, A. (2015, Feb.). Ten ways to overcome barriers to student engagement online. Online Learning Consortium, Retrieved
from http://onlinelearningconsortium.org/news_item/tenways-overcome-barriers-student-engagement-online/

Brighton, C. M., Hertberg, H. L., Moon, T. R., Tomlinson, C. A., & Callahan, C. M. (2005). The Feasibility of High-end Learning
in a Diverse Middle School. National Research Center on the Gifted and Talented.

Brockfeld, T., et. al (2018). Video Versus Live Lectures Courses: A Comparative Evaluation of Lecture Types and Results.

Castro Superfine A, Marshall A and Kelso C (2015). Fidelity of Implementation: Bringing written curriculum materials into the
equation. The Curriculum Journal 26 (1): 164-191.

Cerdan, R., et. al (2018). Cognitive Load and Learning in the Study of Multiple Documents, Retrieved from
https://www.frontiersin.org/articles/10.3389/feduc.2018.00059/full

Choudhury, Ifte (2011). The Effect of Watching Video Clips on Student Performance in a Construction Science Course at an
Undergraduate Level on Student Performance in a Construction Science Course at an Undergraduate Level.

Coe et.al (2014). Selecting Ways to Achieve Teaching Objectives. Available from
https://eprints.umm.ac.id/44206/3/CHAPTER %2011.pdf

Cope, B., & Kalantzis, M. (2009). A grammar of multimodality. International Journal of Learning, 16(2).

Corbally, M. A. (2005). Considering video production? Lessons learned from the production of a blood pressure measurement
video. Nurse Education in Practice, 5, 375-379. doi:10.1016/j.nepr.2005.04.003

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) F IJRP ORG
Cunningham, U. M., Féagersten, K. B., & Holmsten, E. (2010). “Can you hear me, Hanoi?”” Compensatory mecﬁa\ﬁios“fﬁ"swggaployed
in synchronous net-based Enghsh language learning. The International Review of Research in Open and Distributed

Learning, 11(1), 161-177.

Curriculum, Assessment and Teaching Transformation. Instructional Video Creation Rubric. University at Buffalo,
buffalo.edu/catt

Davenport, Megan (2020, June 10). Marketing:Content and Skills: Balancing depth vs. Breadth. Atlas.
https://www.onatlas.com/blog/content-skills

Day, J. A., & Foley, J. D. (2006). Evaluating a web lecture intervention in a human— computer interaction course. IEEE
Transactions on Education, 49(4), 420—431.

Dixson, Marcia D. (2010) Creating effective student engagement in online courses: What do students find engaging? Journal of
the Scholarship of Teaching and Learning, Vol. 10, No. 2, pp. 1 — 13.

Education Reform for Journalists (2016). Parents and Community Members

Examples of learning activities. (n.d.). Teaching & Learning - University of Tasmania, Australia. Retrieved April 15, 2022, from
https://www.teaching-learning.utas.edu.au/learning-activities-and-delivery-modes/planning-learning-
activities/examples-of-learning-activities

Facher, Emily (2013). Comparison of Methods of Analysis for Pretest and  Posttest Data.
https://getd.libs.uga.edu/pdfs/fancher emily 1 201308 ms.pdf

Fisher, S., Howardson, G., Wasserman, M. E., & Orvis, K. (2017). How do learners interact with e-learning? Examining patterns
of learner control behaviors. AIS Transactions on Human-Computer Interaction, 9(2), 75-98.

Giannakos M, Chorianopoulos K and Chrisochoides N (2015) Making sense of video analytics: Lessons learned from clickstream
interactions, attitudes, and learning outcome in a video-assisted course. The International Review of Research in Open
and Distributed Learning 16(1): 260-283.

Gray, J., & DiLoreto, M. (2015, August). Student satisfaction and perceived learning in online learning environments: The
mediating effect of student engagement. Paper presented at the Annual Meeting of the National Council of Professors
of Educational Leadership, Washington, D.C.

Greenberg D. and Zanetis, J. (2012). The impact of broadcast and streaming video in education, Ainhouse Research, CISCO.

Guo, P. J.,, Kim, J., & Rubin, R. (2014). How video production affects student engagement: an empirical study of MOOC videos.
In Proceedings of the First ACM Conference on Learning @ Scale Conference, (pp. 41-50). New York: ACM.

Hechter, R. P, & Guy, M. D. (2010) Promoting creative thinking and expression of science concepts among elementary teacher
candidates through science content movie creation and showcasing. Contemporary Issues in Technology and Teacher

Education, 10(4), 411-431.

Heribanova, P., Polec, J., Ondrusova, S., & Hostovecky, M. (2011). Intelligibility of cued speech in video. World Academy of
Science, Engineering and Technology, 79, 492-496.

Hsin WJ, Cigas J. Short videos improve student learning in online education. J] Comput Sci Coll. 2013;28:253-259.
http://www.doe.virginia.gov/teaching/regulations/uniform_performance stds 2011.pdf.

HYATTRACTIONS. The meaning of curriculum content and learning experiences. (2016, December 7).
https://hyattractions.wordpress.com/2016/12/07/the-meaning-of-curriculum-content-and-learning-experiences/

Instructional ~ planning.  (n.d.). Council for Exceptional Children. Retrieved April 15, 2022, from
https://exceptionalchildren.org/topics/instructional-planning

Jaggars, S. S., & Xu, Di (2016). How do online course design features influence student performance? Computers and Education,
95, 270-284, doi:10.1016/j.compedu.2016.01.014

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) @ JJRP 'ORG
Jang, Hyungshim, Reeve, Johnmarshall & Deci, Edward (2010) “Engaging Students in Learning Activities: It 'T\szﬁg?%ﬁ'gonomy
Support or Structure but Autonomy Support and Structure”. Journal of Educational Psychology. Vol. 102 No. 3, 588—

600.

Jennings, J. M., & Angelo, T. (Eds.) (2006). Student engagement: Measuring and enhancing engagement with learning.
Proceedings of the Universities Academic Audit Unit, New Zealand.

Johnson H and Cotterman M (2015) Developing pre-service teachers’ knowledge of science teaching through video clubs. Journal
of Science Teacher Education 26: 393.

Kaleli-Yilmaz, G. (2015). The views of mathematics teachers on the factors affecting the integration of technology in mathematics
courses. Australian Journal of Teacher Education, 40(8), 132—148. http://dx.doi.org/10.14221/ajte.2015v40n8.8

Karpicke, J. D. (2012). Retrieval-based learning: Active retrieval promotes meaningful learning. Current Directions in
Psychological Science, 21(3), 157-163.

Karpicke, J. D., & Grimaldi, P. J. (2012). Retrieval-based learning: A perspective for enhancing meaningful learning. Educational
Psychology Review, 24(3), 401-418.

Kay RH. Exploring the use of video podcasts in education: a comprehensive review of the literature. Comput Human Behav.
2012;28:820-831.

Kay, R. H. (2012). Exploring the use of video podcasts in education: A comprehensive review of the literature. Computers in
Human Behavior, 28, 820-831. 122 doi:10.1016/j.chb.2012.01.011

Kay, R. H. (2014). Developing a framework for creating effective instructional video podcasts. iJET, 9(1), 22—30.
Khan, S. (2011). Let’s use video to reinvent  education. [TED  Talk]. Available  from

https://www.ted.com/talks/salman_khan let s use video to reinvent education

Koumi, J. (2013). Pedagogic design guidelines for multimedia materials: a call for collaboration between practitioners and
researchers. Journal of Visual Literacy, 32(2), 85-114.

Krause, Kerrie lee & Coates Hamish, (2008). Students’ Engagement in First Year University. Australia:Griffith University
Australia.

Kuiper, S., Carver, R., Posner, M., & Everson, M. 2015, Four Perspectives on Flipping the Statistics Classroom: Changing
Pedagogy to Enhance Student-Centered LearningExternal link, PRIMUS, vol. 25, no. 8, pp. 655-682.

Langley, D. (2006). The student engagement index: A proposed student rating system based on the national benchmarks of
effective educational practice. University of Minnesota: Center for Teaching and Learning Services.

Leacock, T. L., & Nesbi, J. C. (2007). A framework for evaluating the quality of multimedia learning resources. Journal of
Educational Technology & Society, 10(2), 44-59.

Learning activity. (n.d.). Newlearningonline.Com. Retrieved April 15, 2022, from https://newlearningonline.com/learning-by-
design/glossary/learning-activity

Linnenbrink EA, Pintrich PR. (2014) Role of affect in cognitive processing in academic contexts. In: Dai DY, Sternburg RJ,
editors. Motivation, Emotion, and Cognition. Mahwah, NJ: Lawrence Erlbaum Associates; pp. 57-87.

Lloyd SA, Robertson CL. Screencast tutorials enhance student learning of statistics. Teach Psychol. 2012;39:67-71.

Lloyd, S. A., & Robertson, C. L. (2012). Screencast tutorials enhance student learning of statistics. Journal of Psychology, 39(1),
67-71.

Long, T., Logan, J., & Waugh, M. (2016). Students’ perceptions of the value of using videos as a pre-class learning experience in
the flipped classroom. TechTrends, 60, 245-252. doi: 10.1007/s11528-016-0045-4

Love, B., Hodge, A., Grandgenett, N., & Swift, A.W. (2014). Student learning and perceptions in a flipped linear algebra class.
International Journal in Mathematical Education in Science and Technology, 45(3), 317-324.

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) IJ RP. ORG

7083578 (Online)

MacHardy Z, Pardos ZA. Evaluating the relevance of educational videos using BKT and big data. In: Santos OC; Botyggrio JG,
Romero C, Pechenizkiy M, Merceron A, Mitros P, Luna JM, Mihaescu C, Moreno

MacLean, M.D., et. al (2017). Instructional Mathematics video and the Flipped Classroom.
Major, C.H., et. al (2018) Student Engagement in Online Courses: A Grounded Theory case study.

Malik, Tayyaba (2019). Comparative Analysis between Pretest/Posttest Model and Posttest only Model in Achieving the Learning
Outcomes.

Mandernach, B. J., Donnelli-Sallee, E., & Dailey-Hebert, A. (2011). Assessing course student engagement. In R. Miller, E. Amsel,
B. M. Kowalewski, B.B. Beins, K. D. Keith, & B. F.

Martin, F. & Bolliger, D.U. (2018). Engagement matters: Student perceptions on the importance of engagement strategies in the
online learning environment. Online Learning 22(1), 205-222. doi:10.24059/01j.v22i1.1092

Mayer, R. E. (2014). Multimedia instruction. In Handbook of research on educational communications and technology, (pp. 385—
399). New York: Springer

McKeachie WJ, Pintrich PR, Lin YG, Smith DA. (2011) Teaching and Learning in the College Classroom: A Review of the
Literature. Ann Arbor, MI: University of Michigan Press, National Center for Research to Improve Secondary Teaching
and Learning. Google Scholar

McKeachie WJ, Svinicki M. McKeachie's. (2012) Teaching Tips. 12th ed. Boston, MA: Houghton Mifflin. Google Scholar

McMullen, V., (2007). Student Engagement and Motivation: Research Analysis of Influences and Effects on Student Achievement,
Behavior Management. USA: Webster University.

Means B, Toyama Y, Murphy R, Bakia M, Jones K. Evaluation of Evidence-Based Practices in Online Learning: Meta-Analysis
and Review of Online Learning Studies. Washington, DC: US Department of Education; 2010.

Merkt M, Weigand S, Anke H, et al. (2010) Learning with videos vs. learning with print: The role of interactive features. Learning
and Instruction 21: 687-704.

Molnar, A. (2017). Content type and perceived multimedia quality in mobile learning. Multimedia Tools and Applications, 76(20),
21613-21627.

Moore, A. J., Gillett, M. R., & Steele, M. D. (2014). Fostering student engagement with a flip. The Mathematics Teacher, 107(6),
420-425.

Munter G. (2014). Developing Visions of High Quality Mathematics Instruction. Research in Mathematics Education. 5, 45, 584-
624

National Career Development Association. (2010). Guidelines for the preparation and evaluation of video career media.
Alexandria, VA: Author.

Niemi, H., &Nevgi, A. (2014). Research studies and active learning promoting professional competences in Finnish teacher
education. Teaching and Teacher Education, 43, 131-142.http://dx.doi.org/10.1016/j.tate.2014.07.006

Norman, M. K., Ambrose, S. A., Bridges, M. W., DiPictro, M., & Lovett, M. C. (2010). How learning works: Seven research-
based principles for smart teaching. San Francisco, CA: Jossey-Bass.

Obagah, R, et. al (2017). The Effectiveness of Instructional Videos in Enhancing Learning Experience of Architecture Students
in Design and Drawing Courses: A Case Study of Rivers State University, Port-Hrcourt, Vol. 5 No. 11

P, Hershkovitz A, Ventura S, Desmarais M, editors. Proceedings of the 8th International Conference on Educational Data Mining,
Madrid, Spain. 2015.

Parsons, Jim & Taylor Leah (2011). Student Engagement: What do we know and what should we do?, University of Alberta.

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) IJ RP. ORG

ISSN: 2708-3578 (¢

Pastore, R. (2012). The effects of time-compressed instruction and redundancy on learning and learners’ perceptlons of};g?gmtlve
load. Computers & Education, 58(1), 641-651. https://doi.org/10.1016/j.compedu.2011.09.018.

Peden (Eds.). Promoting Student Engagement: Techniques and Opportunities (pp. 277-281). Society for the Teaching of
Psychology, Division 2, American Psychological Association.

Plavnick, J. B., Sam, A. M., Hume, K., & Odom, S. L. 2013, ‘Effects of Video-Based Group Instruction for Adolescents with
Autism Spectrum Disorder’, Exceptional Children, vol. 80, no. 1, pp. 67-83.

Prince M. (2014) Does active learning work? A review of the research. J Engineering Educ.;93(3):223-231. Google Scholar

Pryor et.al (2014). Identifying the Appropriate of Teaching Objectives. Available from
prints.umm.ac.id/44206/3/CHAPTER%2011.pdf

Rackaway C. Video killed the textbook star? Use of multimedia supplements to enhance student learning. J Pol Sci Educ.
2012;8:189-200.

Rajabalee, B.Y., et. al (2019). A study of the relationship between students’ engagement and their academic performances in an
eLearning environment.

Reichardt CS. Quasi-Experimentation: A Guide to Design and Analysis. The Guilford Press; 2019.
Rodriguez, Mark A. (2014) Content Analysis as a Method to Assess Online Discussions for Learning.

Sahin, A., Cavazoglu, B., & Zeytuncu, Y. E. (2014). Flipping a college calculus course: A case study. Educational Technology &
Society,18(3), 142—152.

Sahin, A., Cavazoglu, B., & Zeytuncu, Y. E. (2014). Flipping a college calculus course: A case study. Educational Technology &
Society,18(3), 142—152.

Schacter DL, Szpunar KK. Enhancing attention and memory during video-recorded lectures. Sch Teach Learn Psychol. 2015;1:60—
71.

Schmid RF, Bernard RM, Borokhovski E, Tamim RM, Abrami PC, Surkes MA, Wade CA, Woods J. The effects of technology
use in postsecondary education: a meta-analysis of classroom applications. Comput Educ. 2014;72:271-291.

Shields, Michelle (2010) Effective Teaching, Tetrieved: May 2015 at http:www.teachers.net/wong/Mar11.
Stockwell BR, Stockwell MS, Cennamo M, Jiang E. Blended learning improves science education. Cell. 2015;162:933-936.

Stoilescu, D. (2015). A critical examination of the technological pedagogical content knowledge framework: Secondary school
mathematics teachers integrating technology. Journal of Educational Computing Research, 52(4), 514-547.

Stratton, Samuel J. (2019). Quasi-Experimental Design (Pre-test and Posttest Studies) in Prehospital and Disaster Research.

Student Engagement, Retrieved from https://www.edglossary.org/student-
engagement/#:~:text=In%20education%2C%?20student%20engagement%20refers,and%20progress%20in%20their%?2
Oeducation.

Subban, P. (2006). Differentiated instruction: A research basis. International education journal, 7(7), 935-947.

Sykes, Richard (2012). The Impact on Students Learning Outcomes of Video When Used as a Primary Teaching Tools in the
Internet Hybrid Classroom.

Thompson, A., Bridgstock, R., & Willems, C. (2014). “Teachers flipping out”: Beyond the online lecture: Maximizing the
Educational Potential of Video. Journal of Learning Design, 7(3), 67—78.

Tomlinson, C. A. (2000). Reconcilable differences: Standards-based teaching and differentiation. Educational leadership, 58(1),
6-13.

Trowler, Vicki (2010) Students’ Engagement Literature Review Department of Educational Research: Lancaster University.

WWw.ijrp.org



Jerome S Aquino / International Journal of Research Publications (IJRP.ORG) d IJRP ORG
I§SN; 2708-3: 7u,(u nlin

Vajoczki, S. et al (2011). Students approach to learning and their use of lecture capture. Journal of Educatlonai Mu tlrgggha and
Hypermedia 20, no. 2: 195-214. https://www.learntechlib.org/primary/p/36105/.

Virginia Department of Education. (2011). Virginia Standards for the Professional Practice of Teachers. Virginia Department of
Education.

Weimer M. (2013) Focus on learning, transform teaching. Change. 35(5):49-54. Google Scholar

Wiese, C., and G. Newton (2013). Use of lecture capture in Undergraduate Biological Science Education. The Canadian Journal
for the Scholarship of Teaching and Learning 4, no. 2: 1-24. http://dx.doi.org/10.5206/cjsotl-rcacea.2013.2.4.

Yong, D., Levy, R., & Lape, N. (2015). Why no difference? A controlled flipped classroom study for an introductory differential
equations course. Problems, Resources, and Issues in Mathematics Undergraduate Studies, 25, (9-10), 907— 921. doi:
10.1080/10511970.2015.1031307

Yong, D., Levy, R., & Lape, N. (2015). Why no difference? A controlled flipped classroom study for an introductory differential
equations course. Problems, Resources, and Issues in Mathematics Undergraduate Studies, 25, (9-10), 907— 921. doi:
10.1080/10511970.2015.1031307

Yousef, A. M. F, Chatti, M. A. and Schroeder, U. (2014). Video-Based Learning: A Critical Analysis of The Research Published
in 2003-2013 and Future Visions. The Sixth International Conference on Mobile, Hybrid, and On-line Learning.

Learning Technologies Research Group

Zhang, D., et. al (2019) Instructional Video in E-learning: Assessing the impact of interactive video on learning effectiveness,
Research Gate.

WWw.ijrp.org



