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Abstract 

A large number of first year Computer Science students find computer programming difficult 

and struggle to master the core concepts from the start. Providing additional support to these 

students from an early stage can be the difference between a student struggling and a student 

thriving in a module. The prevalence of videos on the Internet within the education domain 

allows students exposure to more resources than just the traditional lecture notes and 

labs/tutorials. These videos provide students with an opportunity to fill in gaps in their 

understanding or to improve their comprehension.  

This paper describes the process used to generate concept videos within the Computer Science 

department at Maynooth University for first year computer programming modules. The paper 

will document technology choices and provide recommendations on how to implement a 

similar process to create threshold concept videos.  These technology choices are relevant for 

any interested party across any education domain. 
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1. Introduction 

With the increased growth in Internet based technologies a by-product is the growing 

popularity of viewing videos online. In a study completed by Pew Research Centre, it was 

found that the number of adults watching or downloading videos online has grown steadily, 

with educational and how-to videos ranking as one of the most watched categories of video 

(Purcell, 2013). Educational tutorial videos are increasingly becoming an aid for students in 

both learning on-curriculum topics as well as additional study. However, videos should not be 

seen as a replacement for the traditional lecturers and labs/tutorials.  

The aim of this project was to develop a series of educational tutorial videos that could be 

integrated into the current first year curriculum in the Computer Science Department, 

Maynooth University to aid and improve student engagement and learning. The videos were 

developed primarily to be used at the Programming Support Centre as a source of additional 

help for students, particularly those struggling to grasp threshold concepts. However, they also 

benefit all students when used in conjunction with lecture and lab material. The topics covered 

are threshold concepts from two first year programming modules; Introduction to 

Programming (CS141) and Introduction to Object-Oriented Design (CS142). The videos were 

made available in their entirety on the Moodle page for the PSC and selected ones have been 

used in the CS141 module. It is important to note that although this paper focuses on Computer 

Science the technologies and recommendations presented are relevant in any domain where 

people are interested in developing video content. 

A vast majority of students find computer programming difficult and struggle to master the 

core concepts (Bergin, 2006; Bergin & Reilly, 2006; O’Kelly et al., 2004; Bergin & Reilly, 

2005).The high student-to-lecturer ratio means that it can be difficult to identify struggling 

students early on. By time the student is identified in the class it can be difficult to get the 

student back on track. With over 400 students taking the introductory programming modules 

annually at MU, with considerable diversity in the student profile (from over 20 different 

degrees, major/minor in CS, undergraduate/postgraduate, school leavers/mature learners etc.) 

adding considerable complexity to an already challenging problem.  

Much research has focussed on identifying the factors that influence success on comparable 

introductory programming modules. Bergin (2006) has successfully developed a computational 

model known as PreSS (Predict Student Success) that can measure with over 80% accuracy 

how a student is likely to perform on an introductory programming module. This measure can 
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be achieved after minimum exposure on a programming module, often as early as four hours of 

instruction. Quille et al have recently developed an online version of the model, called Press#, 

which will be used to predict performance of over 1000 novice programmers in the coming 

academic year (Quille, Bergin, & Mooney, 2015). Being able to identify likely performance 

provides an unprecedented opportunity to intervene and assist struggling students before it is 

too late.  General observations by lecturers and tutors indicate that most students are 

reasonably well able to understand the syntax and semantics of the programming language 

(Java) and anecdotal evidence suggests they can follow demonstrated examples and solutions 

in lectures and when talking with tutors. However, when confronted with similar questions in 

labs and exam situations they struggle to solve the problem. The problem appears to be their 

grasp of the concepts being described rather than the code itself. These concepts are known as 

threshold concepts and include concepts such as selection statements, iteration, recursion and 

objects (See Appendix A.3).  

The work presented in this paper describes a recent intervention to assist students with 

threshold concepts through the use of self-paced video tutorials. The hope is that by using 

these videos students overall comprehension and understanding of these key concepts will 

improve which will in turn improve their likelihood of success on the modules.    

2. Background 

Salman Khan (2011) in his video “Let’s use video to reinvent education”, describes how and 

why he set up the successful Khan Academy. In a pilot study carried out in the Los Altos 

school district he showed the power of interactive exercises and from the results suggests 

teachers flip the traditional classroom script. He suggests providing students with video 

lectures and making teachers facilitators of the knowledge that the students must learn.  

There are many pedagogical benefits to using video technologies in education. It has been 

shown that videos could facilitate thinking and problem solving in students with the connection 

being made between visual clues, the memory process and the recall of knowledge (Shepard & 

Cooper, 1986). The use of playback functionality could assist with a student’s mastery of a 

topic, allowing them to repeat a section of video as often as is required to comprehend the 

topic required (Galbraith, 2004). There is also evidence to suggest that educational videos can 

be used to inspire and engage students, to increase student motivation and enhance their 

learning experience (Willmot, Bramhall & Radley, 2012) .  
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However it is also argued that video should not just replace or undermine traditional teaching 

techniques such as reading, writing and critical analysis, but be used in conjunction with these 

key activities to improve a student’s comprehension (Burkdall, 2009; Golos & Moses, 2013; 

Golos & Moses, 2015; Mueller & Oppenheimer, 2014).   

3. Methodology 

The following section describes the technology choices made for the creation of the video 

series and provides an overview of how the videos were created. This information will be 

valuable to educators considering developing videos to support their students learning process.  

3.1. Technology Choices 

Camtasia video editing studio (Free 30 day trial) was chosen as the tool to record and edit the 

videos. Camtasia is widely used screencasting software and offers a wide range of productions 

(Seery, 2010). A number of other alternatives were evaluated including TinyTake, Windows 

Movie Maker and Reaper editing software. Camtasia was chosen for a number of reasons: 

 Ease of use. 

 Allows the user capability for video recording, editing and production in one screen. 

 Provides a straight-forward mechanism to separate the audio and video tracks so that 

each can be individually edited. 

 Provides a separate display for showing the video and sound components after the final 

edits allowing for easy cutting and editing of the tracks (see Figure A.1(a)). . 

 Provides the tools for volume levelling and the removal of background noise, allowing 

the video to have the same volume level throughout and not have any distracting or 

unnecessary background distractions.  

 Allows conversion into a number of different video formats meaning that a video 

conversion tool such as Handbrake is not required. 

Provides a built-in add-on for Microsoft PowerPoint (see Figure A.1(b)) which allows 

the recording of the prepared slides to occur directly through PowerPoint.  
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3.2 Implementation 

3.2.1 Structure  

Initially a list of video topics was compiled in conjunction with the module lecturers. The 

topics were decided upon based on lecture material and included explanation of threshold 

concepts (presented in Appendix) as well as examples of exam-style questions. Some topics 

required multiple videos to be created, as the aim was to keep each video to less than 10 

minutes in duration. The structural format of the videos was then decided upon. An opening 

slide (see Figure A.2(a)) and closing slide (Figure A.2(d)) were developed and used for each 

video, to provide a consistent layout. Each video also contained a summary slide to provide an 

overview of the video (Figure A.2(b)). A similar slide was also provided at the end of each 

video with a summary of what was covered to reinforce the topics and ideas in the video 

(Figure A.2(c)). 

3.2.2 Process of creating the video 

The following steps, refined during the project, are required to make videos: 

 Generate the slides and scripts for the video to be recorded. 

 Record the video 

 Separate tracks 

 Carry out any edits and make any necessary changes 

 Perform the process of volume levelling 

 Render the video to the required format 

4. Recommendations  

Based on the experiences gained during the creation of the videos a number of 

recommendations have been drawn up to aid people with a similar idea. Additionally some 

issues were identified which should also be considered. These recommendations and issues are 

that: 

 Initially a tablet was used to write annotations and text on to the slides but this was found to 

be impractical with complex examples and is not recommended. 

 It is important to get correct structures and procedures in place prior to video production. 



 

International Conference on Engaging Pedagogy (ICEP), College of Computing Technology, Dublin, Ireland, Dec. 3 & 4, 2015  
 

7 
 

 

 The editing of videos is difficult and if there are multiple people involved getting it right is 

crucial. This can lead to major time savings. 

 Originally the slides were recorded and then later the audio was recorded over it but this 

lead to mistakes that were difficult to fix. It was necessary to be very strict with the timing 

and this is not recommended. 

 When recording the video it is recommended to use the Camtasia PowerPoint add-on. This 

allows the narration to be recorded when progressing through the slideshow. It also means 

that any mistakes made can be edited in a simpler fashion and enables the rerecording of 

required sections.  

 Using the built-in arrows and shapes available in Microsoft PowerPoint and the many 

available custom animations made the examples on the slides much easier to read and 

follow. Additionally, it also made it easier to edit any mistakes or make changes. 

 When typing examples and recording the narration in real-time it was found that the easiest 

method was to record the code being typed and then editing it accordingly after. It is 

recommended to increase the  speed of the code sections in the videos, between 120-150% 

 The creation of chapters in a video, or a bookmarking system that would clearly illustrate 

what is happening at each individual point during the video would be very beneficial. This 

would allow students to skip or rewind the video to the required section for their progress.  

5. Conclusion 

A large number of first year Computer Science students find computer programming difficult 

and struggle to master the core concepts from the start. Providing additional support to these 

students in a timely manner is of utmost importance. Failure to scaffold a struggling student 

early on can result in this student failing a module. The prevalence of videos on the Internet 

within the education domain, allows students exposure to more resources than just the 

traditional lecture notes and labs/tutorials.  

This paper described the process used in the generation of key concept videos within the 

Computer Science department at Maynooth University for first year computer programming 

modules.  A description of the technologies used was provided and recommendations for 

anyone considering creating videos to support student learning was outlined. To date, in CS141 

7 videos have been made available and there have been over 550 views of these videos, seven 

weeks in to the module. User feedback will be gathered towards the end of each module. These 

videos have been made available to collaborators in three other higher institutions. 
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Appendix: 

A.1 Figure – Screen captures from one of the videos showing: (a): Editing the video in Camtasia Studio and(b): 

The prepared slides in Microsoft PowerPoint. 

 

 

 

A.2 Figure – Screen captures from one of the videos showing: (a): opening slide, (b): to be covered slide, (c): 

review of material covered, and (d): closing slide. 

 

 

A.3 Threshold Concepts selected for Video Creation: 

Java Introduction, Primitive Data Types, Variables, Arithmetic Operations, Modulo Arithmetic, Relational 

Operators Selection (*3), Iteration – While, Iteration – for, Iteration - do while, Strings (*2), Keyboard Input, 

Arrays (*5), Try catch Block, Methods (*2), Recursion (*2), Local Variable scope, Global Variable scope, Pass by 

Value, Pass By Reference, Casting and Converting, Classes and Objects (*3), Inheritance, Bubble Sort, Binary Sort, 

Linear Search and How to make a video. 

 


