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_____________________________________________________________________________ 

ABSTRACT 
The goal of this research was to comparatively examine the effect of online support through chemistry 

videos, created by the author, on the student performance for a group of students and its comparison with 

those students who did not have the support. The study was carried out on two groups of students 
belonging to 2 different divisions of First year Bachelor of Science with 135 students in each of them such 

that one of the division students were provided with video support on YouTube in accordance with the 

fundamental premise of Technological, Pedagogical and Content Knowledge (TPCK) which takes into 

account effective technological integration of teaching specific content with pedagogical skills. Chemical 
Kinetics unit of the Physical Chemistry syllabus was chosen about which the students had some 

fundamental knowledge from their earlier studies. A knowledge based diagnostic test was administered 

before starting with the topic and an internal assessment was administered after the completion of the unit 
for both the groups. The internal assessment was designed on the basis of Bloom’s Taxonomy. In the 

internal assessments both the groups performed better than that in diagnostic tests however the 

performance of the group with the online video support far exceeded compared to those without the online 
support in understanding and application oriented questions. This study in Chemistry education, unlike 

many similar studies, is quantitative in nature rather than based on student perceptions and can be useful 

to chemistry educators.    

 

Keywords:  Chemical Education Research, Technological Pedagogical Content Knowledge, ICT, 

Educational videos, Bloom’s Taxonomy. 
______________________________________________________________________________ 

 

INTRODUCTION 

 
The technological advancement in the recent years has affected our life in every possible aspect, including 

the environment in a classroom and the way teachers can teach. This technological advancement holds a 

huge potential to improve teaching and how it can make academic content accessible to students for its 
optimum use [1].  

http://www.joac.info/
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The advent of Web 2.0 represents a conceptual change in the way contents are built in the internet and the 
way people utilise these contents, the major features include user created web sites, self-publishing 

platforms and the Web 2.0 offers all its users the same freedom to contribute and collaborate, in contrast 

with the old modelled websites where people were limited to the passive viewing of the contents. Experts 
have argued since its inception that the activities of users generating content (in the form of ideas, text, 

videos, or pictures) could be "harnessed" to create value. Web 2.0 technologies hence have opened up for 

Educators new ways to engage students and methods to facilitate learning of concepts [2]. Social 

networking sites have started playing a great role in education in many parts of the World [3]. YouTube is 
a social network that was launched in 2005, in which users share videos, and therefore will be considered 

in our study. According to YouTube statistics over 850 million unique users visit YouTube each month, 

over 4.2 billion h of video are watched each month on YouTube, 72 h of video are uploaded to YouTube 
every minute. In other words, YouTube is a dynamic endless source of videos that can also be used by 

chemistry students. Technology is increasingly being accepted to be an integral part of chemistry 

education, with the use of videos, simulations, and student response systems well reported. It is becoming 

increasingly more common to find videos of chemistry experiments, animations, and simulations that 
explain abstract chemistry concepts on YouTube, thus making students’ conceptual learning of chemistry 

much easier [4].  

 
Teachers rely on two elements in their teaching: content knowledge and pedagogical skills which are 

integrated. The term Pedagogical Content Knowledge (PCK) is used to describe the interdependence 

between the two elements and the merging of content and pedagogy into a complete understanding of how 

the different aspects of a specific subject are organized, coordinated, and represented for instruction [5]. 

Incorporation of technology as a part of the instructional process has become an almost a compulsion and 

hence a modified term Technological Pedagogical Content Knowledge (TPCK) is used to describe the 

intersection between the above-mentioned content knowledge and pedagogical skills relevant and 
technology [6]. TPCK is a framework describing how content, pedagogy, and technology influence and 

complement one another. The TPCK framework allows teachers to design pedagogical strategies and to 

examine the changes needed in the teacher’s knowledge to create effective technology-based teaching. The 
TPCK method requires a good understanding of how to represent educational ideas, pedagogical 

techniques, and content knowledge in the curriculum, all with the use of technology [7]. One major 

application of TPCK is the use of Information and Communication Technology (ICT). This kind of 

learning provides a better clarification, explanation, and emphasis on the added value of subject matter that 

students usually find difficult to understand or teachers find difficult to teach [8-10].  

 

There are several pedagogic reasons for change to be brought about by educators’ which include attempts 
to enhance student-centred activity, harness technology to provide rapid feedback, facilitate student group 

work, provide student support to large groups. This can be facilitated by using technology optimally to 

teach effectively rather than using it to act as a repository for academic content. This is specially so as ICT 
is used by many teachers as a tool for passing on the educational content rather than using the technology 

to improve teaching. 

 

One method of using technology to improve teaching and support classroom teaching would be using 
videos as they facilitate learning by allowing students to animate abstract chemical concepts in their minds 

[11-17] and make it easier for students to remember the important points of the content [18]. It has been 

mentioned that videos have a positive impact on acquiring knowledge [19-20] and contribute to the 
development of a student’s cognitive capabilities, including interpreting, critical thinking, and problem-

solving skills [21]. The use of videos as teaching material also has a positive impact on a student’s 

motivation. Making use of videos in support classroom teaching changes the style of teaching to shift from 

teacher-centred to student-centred instruction.  
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Though a large number of teachers are employing the tenets of TPCK, it is needed to evaluate its impact in 
the form of educational research as evaluation of the methods should be considered to be a fundamental 

part of educational advance. The study was carried out on 2 groups of about 135 students each, one group 

was provided with online support in the form of videos on YouTube after the traditional classroom 
teaching to understand the concepts at their own pace and as a review whereas the second group was only 

exposed to traditional classroom teaching. Two tests were carried out for both the groups, to evaluate the 

impact before and after the completion of the unit.  
 

MATERIALS AND METHODS 
 

Imbibing the ethos of TPCK and with an objective of carrying chemical education research for evaluating 

the impact of the strategy, several videos in the form of screencasts were created by the author in order to 
support the students in their understanding of a unit involving Chemical Kinetics which was part of their 

physical chemistry syllabus. The videos were created and edited using Camtasia Studio 7 ® which is a 

screen casting programme by www.Techsmith.com and catered to various facets of the unit namely the 
concepts, derivations and the word problems.  For the concept based videos which did not demand a large 

amount of writing, PowerPoint was used whereas for derivations and problems which required several 

mathematical equations to be written step-by-step, Windows Journal was used. The functionality of 

Camtasia was found to be more suited to all the requirements as one can record anything on the computer 
screen and the audio simultaneously, edit out mistakes, add callouts or arrows to highlight important 

information, zoom in or out at appropriate times and then upload the file directly to YouTube.  The PC 

Tablet allowed the use of stylus for annotating on PowerPoint (which is known to improve attention) and 
writing the derivations and solutions to problems step-by-step.  For recording the videos with high quality 

of audio it was preferred to use an external microphone connected with the help of a USB to the PC Tablet 

as the sound obtained from the microphone in-built in the PC Tablet was quite poor. The requirement for 
high quality of audio was my expectation that many students will view the videos on their smartphones or 

Tablets some of which have a poor output volume.    

 

To evaluate the impact of the support, the study was carried out on 2 groups of students belonging to 2 
different divisions, one of which was given the support of the online videos and the other was not and 

hence used as a control in the study. This was achieved by privately sharing the videos with the students of 

one of the divisions on YouTube. A diagnostic test was carried out for both the divisions before starting 
with the unit as some fundamental knowledge of chemical kinetics was already taught to the students in 

the lower classes. The diagnostic test questions were knowledge based and was administered to both the 

classes unannounced. At the end of the unit an identical test was administered to both the groups on the 
basis of Bloom’s Taxonomy with the test paper being balanced with knowledge based, understanding 

based and application based questions. Bloom’s Taxonomy encompasses skills in the cognitive 

domain that revolve around knowledge, comprehension (understanding), and critical thinking (application) 

on a particular topic and refers to a classification of the different objectives that educators set for students 
(learning objectives). The students were made aware of the methodology of conduction of test being based 

on Bloom’s Taxonomy in the beginning sessions of the course so as enable them to prepare accordingly.   

RESULTS AND DISCUSSION 

The data of the marks obtained in the diagnostic test indicated the two groups being homogeneous had 

almost similar performance with the simple arithmetic mean of the marks obtained out of 20 being 9.73 
and 9.82 respectively which was almost the same. However in the test conducted after the unit was 

completely taught, the students supported by online videos performed better in the questions based on 

understanding and applications. Whereas the performance in knowledge based question was the same like 
the results obtained from the diagnostic test. For example as can be seen from the graphs given below 12 

% of the students got more than 18 marks and less than equal to 20 marks in the group supported by online 

http://en.wikipedia.org/wiki/Critical_thinking
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videos as against 5 % in the group not supported. Similarly, 21 % of the students got more than 16 marks 
and less than or equal to 18 marks in the group supported by online videos as against 10 % in the group not 

supported. The supported group had more than double the number of students successfully solving 

application based successfully questions and about 20 % more students solving the understanding based 
questions efficaciously. The arithmetic mean of the marks obtained are out of 20 by the students were 

12.87 and 15.33 for the groups without online support and with online support respectively.  

  

 
 

 

Figure 1: Performance of students not supported by Online Videos in the marks range from zero to 20 

(Marks range 18 to 20 represents  marks more than 18 and equal to or less than 20; Marks range 16 to 18 

represents marks more than 16 and equal to or less than 18) 
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Figure 2: Performance of students supported by Online Videos in the marks range from zero to 20. (Marks 

range 18 to 20 represents marks more than 18 and equal to or less than 20; Marks range 16 to 18 represents  
marks more than 16 and equal to or less than 18) 

   
 

 
Figure 3: Comparative performances of students in knowledge based , Understanding based and 

Application based. 
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This can definitely be attributed to the fact that the students with online support had the edge of being able 
to catch up with the events in the classroom in case they inadvertently missed the class or had a lapse of 

concentration. Also students who were gradual in their uptake of the concepts could understand them at 

their own pace. Apart from this the students with anxieties towards mathematical aspects of the unit could 
gain confidence by repeatedly going through the videos and the several numerical problems solved.  

 

CONCLUSIONS 
 

The student performances indicate that the video support enhances the understanding of the concepts and 

provides a tool to the students to tackle application questions and helps them solve mathematical problems 
with relative ease. Ease of access to YouTube increases the availability of the videos at their preferred 

time, place as well as on the type of gadget (computer, Tablets or smart phones) they prefer and the ability 

to replay them helps them learn and assimilate concepts at their own pace. The inherent excitation brought 
about by the prospect of online learning surely contributed to motivate the students to make the extra effect 

and dedicate more time. This very much conforms with the tenets of TPCK which propounds the idea of 

using technology to enhance teaching pedagogy and improve cognitive abilities of the students and 
involves framework that highlights complex relationships that exist between content, pedagogy and 

technology knowledge areas and may be a useful organizational structure for defining what it is that 

teachers need to know to integrate technology effectively. 
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