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Abstract

Nowadays, most of the educators in higher institutions adopt videos in their subjects as a powerful
teaching tool. The educators integrate video into the teaching of analytical, instrumental and organic
laboratory classes aside from other teaching tools such as case study and flipped classroom. The
adoption of video as a teaching tool is inspired by their inability to apply it to the real-life owing to the
ambiguity on the chemistry concepts among the undergraduate students. Also, it creates an active
learning environment among the undergraduate students. Therefore, a preliminary study is conducted
to compare the effect of self-recorded chemistry educational videos and the traditional face-to-face
learning. The comparison is investigated on the performance of two classes of Chemistry students at
INTI International University, by measuring the percent of correctness. In conclusion, based on the
preliminary study, the use of self-recorded videos by the instructor is evidently enhance the
performance of the class of students. Therefore, further research will be conducted to validate the
hypothesis.
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1. Introduction

The use of information and communication technologies (ICT) in teaching a Chemistry subject is
blooming since 1980’s [1]. The approach is motivated by the students’ wrong concepts in chemistry
that compel them to memorize it rather than learning [2—3]. The problem needs to be solved because it
obstructs them to learn more and independently [4]. Besides, the use of ICT is able to strengthen the
student’s mental model individually [5]. This is because the students are able to store a concept upon
understanding, which enables them to relate it to the real-life phenomena [6]. Moreover, the
implementation of ICT in educational environment enables the switch from teacher-centered learning
(face-to-face in the classroom) to student-centered learning (i.e. collaborative learning) [7]. The
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students interact with peers actively after watching the presented technological tools (i.e. television,
video-taped, animation, simulation, videos, internet sources information, power point presentation and
etc.) by their instructor [8]. In fact, the students will discuss the chemical phenomenon, explain the
chemical concepts, exchange views and build a body of common knowledge among their peers [9].

Generally, video playing is one of the teaching tools which attracts the attention of instructors
vastly owing to its virtue in delivering the instructions [10]. The advantages of video playing are:

(@) it enables the students with language issue to learn leisurely because the students can pause,
slowdown and repeat the portions [11-12].

(b) it decreases the students learning time on the laboratory skills [11].

(c) it stimulates the students to produce video which serves as a proof of their remarkable
understanding [11].

(d) it enables the students to capture rare and hard-to-duplicate material and phenomena in order to
solve higher order thinking skills questions. Also, it promotes higher degree of satisfaction upon
attaining the knowledge [13-16].

(e) it is cost effective by overcoming the resource shortage in access and support for laboratory course
experiences [14-17].

(F) it is a platform to explain the concepts for distance education programs [18].

[19] implemented flipped classroom successfully with the aid of the ICT tools. The “Flipped
classroom” model, a new teaching tool, is also known as “inverted classroom” in which the role of an
instructor has been switched with the students. The students will read the material provided by the
instructor at home instead of learning it from their instructor in the class. Subsequently, the students
are exposed to the active learning activities in the class. [20] uploaded online video for college
chemistry preparatory course students prior to the problem solving activities in the class. Based on the
Student Assessment of their Learning Gains (SALG) survey and student course evaluations, the results
showed that the flipped classroom students obtained higher final exam scores and overall success in
the class compared to the standard lecture-based students. This is because it attracts attention of the
students and the students felt less intimidated by chemistry.

Nevertheless, video playing has been extensively explored in teaching skills and instrumental
techniques of organic and analytical laboratory classes, respectively [11]. Researchers found that
students provided with laboratory instructional videos prior to the laboratory session are more
independent. The fact is in well agreement with the work conducted by [17]. The results show that the
students who watched the videos before the laboratory session completed their experiments in a short
time. In conclusion, watching the demonstration via videos boosts the students understanding and
confidence by seeking deeper chemistry learning opportunities [17].

On top of that, the implementation of videos via online, web-based and animation were
attempted by the researchers in teaching analytical chemistry, chair & boat conformation in organic
chemistry and particulate nature of matter in general chemistry [6,14,21]. The posting of videos as a
supplementary in teaching tool is undoubtedly useful for the students at any level.

However, self-recorded video was chosen in this study owing to its unique features over online
videos that are:
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(a) self-recorded video is more compact and concise compared to the video available online which is
lengthy (40 minutes or longer). The longer duration video prohibits the students from focusing on the
informative content [22].

(b) the students do not experience playback delays and long buffering interval because of network
congestion and thus it preserves the student’s curiosity [23].

(c) the content of the self-recorded video meets the course learning outcomes of the subject matter and
hence reduces the contradiction with the reading materials (i.e. power point slides and text book) [24].

(d) the language used in the self-recorded videos are easy to understand compared to the video
available online due to difference in terms and vocabularies used [25].

(e) the time taken to prepare self-recorded video is shorter than the time taken to search for an
appropriate video [14]. Therefore, a study has been conducted to investigate the impact of self-
recorded videos on the students’ performance.

2. Methodology

2.1 Participants

The participants of this study were 36 students enrolled into a four-credit-hour General Chemistry, Lab
Il course for Bachelor of Biotechnology program before proceed to Biochemistry | course. The
prerequisite for this course is a student has to pass General Chemistry, Lab I, with at least a C.
Students enrolled in the course are required to attend 2 hours of lecture, 1 hour of tutorial, 1 hour of
online learning and 2 hours of laboratory session per week. A class of 16 students in section 1A were
subjected to 4 self-recorded videos by the instructor whereas another class of 20 students from section
1T1 were subjected to traditional face-to-face learning. At the end of the semester, these groups of
students were given written test during final examination.

2.2 Procedure

The instructor identified 4 topics for both online learning (self-recorded videos by the instructor) and
traditional face-to-face learning. The topics chosen were half-life calculation from chapter 1 (Nuclear
chemistry), the strength and color of complex ions from chapter 4 (Transition metals), free radical
mechanism of alkanes from chapter 7 (Reactions of alkanes) and oxidation of alcohols from chapter 10

(Reactions of alcohols). Video 1 was related to the calculation of half-life and the activity of a

radioactive after a period of time. The formulas introduced in the self-recorded videos were k = i“—z
1/2

and ln% = —kt; where k = decay constant of the radioactive, ty, is the half-life of the radioactive, A; =

[¢]

the remaining amount of radioactive after time, t and A, = the initial amount of radioactive. Video 2
was related to the color of the complex compounds and the effect of ligands towards it’s color. Also,
the students were exposed to the spectrochemical series and color wheel in the video. Video 3 was
pertaining to the free radical substitution of alkane with the presence of halogen and heat to produce
haloalkane. In this video, students were exposed to the mechanism of free radical substitution that
consists of three steps, namely initiation, propagation and termination. Video 4 was on the oxidation of
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alcohols. Theoretically, both primary and secondary alcohols were oxidized to carboxylic acids and
ketones by acidified potassium dichromate (V1) which cause a change from orange to green. In video
4, the students were able to connect the experiment conducted with the theory learnt. The self-recorded
videos were prepared by using i-studio and the duration for each video was lesser than 6 minutes. The
size of each video is lesser than 5 MB. These videos will be uploaded to the Blackboard weekly along
with the online quizzes. The students were required to watch the video and answer the online quizzes
within a week. Feedback will be provided to the students after the due date of submission. At the end
of the semester, these group of students will sit for their final examination. The percentage of
correctness obtained by each student on the specific exam questions were calculated.

3. Results and discussions

Table 1 summarizes the student’s performance upon exposure to traditional face-to-face learning and
online learning. The students subjected to self-recorded video 1 obtained lower mean of percent
correctness (35.00 percent) compared to the students exposed to the traditional face-to-face lecture
(60.00 percent). It shows that the students achieved better results in calculation question via traditional
face-to-face along with small standard deviation of 39.44 percent. The use of self-recorded video on
calculation question can be improved by adding detailed explanation for better understanding amongst
the students [26]. Also, the group of students subjected to self-recorded video by the instructor
obtained low mean percent of correctness due to the student’s first time exposure to this method of
teaching [27]. The students were shocked with the change and they need some time to adapt with the
new learning environment. On the other hand, both groups obtained same mean value of 90.00 percent
of correctness after watched self-recorded video 2. The results signified that the learning outcome
based on theory is suitable for both face-to-face traditional lecture and self-recorded video. However,
the variation of marks by the students exposed to face-to-face traditional lecture is smaller with
standard deviation of 22.50 percent. This is because in the traditional face-to-face learning, the
instructor ensures each student grab the concept in the class whereas the students learned through self-
recorded videos depends on their discipline and attitude. It is worth to mention that self-recorded video
teaching tool is found to be helpful to the students in understanding mechanism questions as
mentioned by [28]. The concept is in good agreement with the results obtained in this study. This was
because the students watched video 3 possessed mean of 66.11 percent correctness and standard
deviation of 24.35 percent whereas the students learned via traditional face-to-face portrayed mean and
standard deviation of 46.67 percent correctness and 50.18 percent correctness, respectively. This can
be explained that students need more time to grasp and understand the mechanism concept.
Additionally, the students learned via self-recorded video 3 were more flexible as they can learn
without restriction to the class time limitation and attention due to the tiredness after attending many
lectures per day [29]. In a likely manner, the self-recorded video tool is found to be benefitting the
students with simple organic reaction question. The students watching video 4 obtained mean of 85.00
percent correctness along with 35.75 percent standard deviation whereas the students learned via
traditional face-to-face learning obtained mean of 60.00 percent correctness and standard deviation of
51.64 percent correctness.
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Table 1: Comparison of students’ performance subjected to self-recorded videos and traditional face-
to-face learning.

Videos Duration Size Traditional face- Self-recorded videos
(min) (MB) to-face learning by instructor
(% correciness) (% correctness)

Mean | Standard | Mean Standard

deviation deviation
1 (Chapter 1) 2.13 8.96 60.00 39.44 35.00 39.44
2 (Chapter 3) 3.11 12.90 90.00 22.50 90.00 31.62
3 (Chapter 7) 2.30 9.21 46.67 50.18 66.11 24.35
4 (Chapter 10) 2.04 26.60 60.00 51.64 85.00 35.75
Total 65.56 25.63 66.43 15.17

In short, the utilization of self-recorded videos is an added tool in teaching general chemistry. It is able
to assist the students in understanding the chemistry concepts. This was because the students learned
from self-recorded videos obtained higher percent correctness in their final examination and the mean
per cent correctness improved gradually. The overall mean and standard deviation obtained by the
students subjected to the self-recorded videos are 66.43 percent correctness and 15.17 percent,
respectively. On the contrary, the overall mean and standard deviation obtained by students subjected
to the traditional face-to-face are 65.56 percent correctness and 25.63 percent, respectively. The
approach of self-recorded videos as an alternative tool in teaching can be tried out by the instructors in
the higher private institution because it helps the students. In fact, it reduces the redundancy of
repeating the lecture for the absentees (with or without valid reason) [30].

4. Conclusions

In conclusion, the introduction of self-recorded videos improved the student’s performance in general
chemistry course by obtaining higher mean of 66.43 per cent correctness consistently with lower
standard deviation of 15.17 per cent compared to the control group. Self-recorded videos by the
instructor can be an alternative tool to assist the students’ learning ability. The study has to be
implemented extensively on huge number of students along with more topics.
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