
Can instructional screencasts improve 
student performance in learning 
computer networking? 

 

Introduction. 

First year computing Students are often under pressure to learn new skills (Kennedy, Judd, 

Churchward, Gray, & Krause,  2008) Aside from the stress of moving from second level to third level 

education, there is the added requirement to familiarise themselves with new computer programs 

as part of their course or module.  Research has shown that multimedia instruction can improve 

acquisition of new skills (Han, Eom,  & Shin 2013)  One type of instruction is using screencasts, a 

term coined by Udell, (2004) which is the recording of a computer screen as it is operated by a tutor 

or student, often with a soundtrack which gives audio instruction to complement the on-screen 

actions.  Much research has been conducted on using screencasts to improve digital literacy and 

some studies have been conducted on using screencasts to improve use of specific computer 

programs (Dalton 2014,) Other researchers have looked at the issue of cognitive load, how much 

new information the student can process at any one time, and strategies to reduce the cognitive 

load when acquiring new knowledge( reference here) 

2. Context and rationale for research – I am a lecturer in computer networking in the College of 

Computing Technology.  As part of the course I use network simulators to show students some of 

the concepts and constructs of computer networks.  Software simulators have many advantages 

including producing large scale networks without expensive equipment, the ability for students to 

“take” a network home to study in their own time, and the ability to connect to other simulated 

networks belonging to peers and tutors (Frezzo Reference here) First year class sizes tend to be quite 

large, and in some cases can exceed one hundred students in a single group.  Lecturers are under 

pressure to complete tutorials and give even time and attention to students who are having 

problems.     

Traditionally, the network simulation software has been demonstrated to students using 

screenshots and some on-screen instruction with students following the lecturer on their own 

machine.  Such classes are often slowed down by the need to repeat instructions, or repeat actions 

on screen.  These delays can lead to longer tutorial times, frustration amongst advanced learners, 

and in some cases less experienced or shy students may get left behind.  An issue also arises if a 

student has missed one or more tutorials and has not seen all the instructions on using the program.  

They are then relying on lecturer availability or instruction from fellow students to catch up. 

3. Aim of the research and research objectives – The aim of this research is to investigate if utilising 

screencasts to support the instruction of using the software will help students to learn the program 

faster.  I also want to see if I can observe any improvement in their performance in completing 

tutorials and assignments using the program.  I want to see if there is any value in recording 



screencasts of the steps that I demonstrate in class, including any narrative I might give, and making 

these available for students prior to, and subsequent to the live tutorials.  I want to see if it will 

reduce the amount of time that is often spent repeating instructions and actions on screen, and if it 

can reduce the amount of time that students are waiting for me to get to them in the room.   

I also want to see if the availability of screencasts will improve results in assessments which must be 

completed using the network simulation software.  I am always striving to improve my teaching and 

in turn improve the learning of my students and I want to see if screencasts can become part of this 

strategy.  I am interested in getting feedback from students of any other benefits, either real or 

perceived, that they might feel come from using screencasts. 

4. Literature Review – There is a wide and varied range of literature which I have started to read 

because I have identified a number of areas which this project will cover.  The first year experience, 

and  closely linked to that is the cognitive load of students, is an area which continues to generate 

much interest and attention.  Some studies, such as (reference here), look at the culture shock of 

moving to a third level educational environment.  These identify a number of stressors, amongst 

which is the use of new programs which links closely to my project.  The other area already 

mentioned, cognitive load, looks at the acquisition of new knowledge and skills and some 

researchers further classify it as extraneous or germane, that is to say, the number of elements that 

a learner has to process and the schema construction that is linked to the activity (Paas, Renkl, & 

Sweller, 2004)   And identify some of the techniques that lecturers can use to scaffold the student 

and reduce cognitive load so that the important information is retained.  Linked to these studies are 

others which look at some of the methods for measurement of cognitive load (Martin, 2015) and 

these have informed me on how I can attempt to measure the load for my own students and some 

of the shortcomings with these techniques. 

On the “technical” side of the literature I have started to source articles on the network simulation 

software I will be demonstrating, as I understand it is important to use a program that is 

educationally valid, and has been shown to improve student’s understanding of computer networks.  

Most of the material so far has shown positive results is the use of the software (Reference here) 

and further uses which can adapt the software for problem based learning and adaptive learning 

scenarios (Reference here) 

I have also looked at research on the use of Screencasts.  Quite a few studies focus on the use of 

screencasts to improve digital literacy such as Oud (2009) and Hale, & , whilst others deal with 

screencasts for disseminating information on using computer programs (Pinder-Grover, Green, & 

Millunchick, 2011) which is closer to my study but there are not as many on this topic.  I also looked 

at papers dealing with creating effective screencasts such as Sugar, Brown, & Luterbach (2010) and 

Reference here, as these gave me great insight into the construction of the artefact, but also 

highlighting the pedagogical underpinnings which are crucial to their effectiveness. 

Finally I have looked at papers and books on research itself, as I am aware of my own lack of 

experience in this field and understand that I need to follow correct academic protocol to get the 

most accurate results.  In particular I found Creswell (2014) easy to follow, logical in the approach, 

and provided clear examples of each type of research approach.  To support my reading I also looked 

at research and theory construction using methods such as triadic elicitation (Caputi, Reddy, 2008) 

and attempted t improve my grasp of research terminology using papers such as Grix (2002). 



5. Research Design  

a. Theoretical Perspective  - The theoretical perspective I am most closely aligned with is post-

positivist, that is to say, I agree with the view that research “requires an ability to see the whole 

picture, to take a distanced view, or an overview” (Ryan, 2006 P.18) My own stance is that I will be 

learning as much from the project as the students will, and that my learning can contribute to the 

field of networking instruction and student support.  I currently believe that screencasts could help 

students learn the software program used on the modules I teach and that this in turn will help the 

students to learn computer networking.  

b. Methodology – The methodology I intend to use is action research as this will help me in my 

pursuit of an answer to the question.  Using action research I intend to do the following: 

* Create some screencasts of basic tasks using features of the software. 

* Make them available to all students before and after related tutorials. 

* Get feedback on what works and what does not. 

* Use web analytics to record views and usage of the screencasts. 

* Keep a record of tutorial times to compare to previous years. 

* Refine the screencasts based on feedback and personal observation. 

* Produce a second set of screencasts for more advanced tasks. 

* Get feedback on new screencasts and compare to previous feedback. 

 

c. Methods – I will use a combination of qualitative and quantitative methods to try to gain as clear a 

picture as possible on the benefits or otherwise of using screencasts to support my instruction.  I am 

aware of the size of the undertaking and also the need to minimise impact on students when 

conducting this research.   

For qualitative information I will use short, closed questions which focus on the areas that I am 

interested in, but will also leave some space at the end for optional extra comments.  I will also 

conduct one focus group discussion at the end of the second cycle of screencasts to gather further 

impressions or to capture any unexpected benefits or side-effects of using screencasts.  This focus 

group may be chaired by a Colleague who co-teaches the subject with me and consequently may be 

able to contribute an alternative view on the student experience. 

For quantitative data I will measure a number of aspects related to using screencasts.  I will measure 

the time taken to complete tutorials for each session and compare these to tutorials for similar size 

groups in previous semesters.  

I will be hosting the screencast videos using the College LMS (Moodle) and have arranged to 

implement Google analytics so that page views and visits by individuals can be measured.  This will 

provide me with some valuable insight into use of the screencasts without impacting on student 



workload.  Finally, I intend to compare the results of assessments given to the class which require 

use of the simulation software with results of assessments from previous years covering the same 

topics.     

6. Ethical Considerations – In any research project the area of ethics is critical and must be 

approached in a sensitive and professional manner.  At the centre of my research are my students, 

and their attempt to learn and understand computer networking.  Coupled with this is the 

requirement for them to learn a new computer program and use it to further their understanding of 

the subject matter.  I need to make sure that my project does not adversely impact on their ability to 

learn, does not provide them with misleading information or instruction, or in any way contribute to 

them receiving flawed or sub-standard teaching. 

I will be using the screencasts to support their instruction and I will need to make sure that they 

aware of a number of points: 

 The screencasts are for their benefit and my research and the questionnaires are for my 

research. 

 Use of the screencasts, answering questionnaires, and participating in focus groups is 

completely optional. 

 This is the first time screencasts are being used on the module. 

 All responses are completely confidential, participants will be anonymous, and they have the 

right to withdraw from the research at any time. 

 All research material will be held securely and anonymous results may be published at a 

future date. 

 Opting in or out of the research will have no effect on their grades. 

I have made preliminary enquiries with the internal ethics board of my own institution (CCT) as the 

research will be conducted by a member of staff using students of CCT.  In this regard it is most 

appropriate to see approval from CCT rather than applying to DIT. 

7. Delimitations and limitations 

There are limitations to what I can research and I have tried to work within these whilst attempting 

to gain the best view of the effect of screencasts in supporting the students.  I will be limited by the 

amount of time I have to create the screencasts, deploy them, survey the students, and then begin 

the second cycle of the research.  As I will have only one academic semester to complete this part of 

the project time will play a great part in any decisions that I make around the research.  I have not 

created screencasts before but have a good working knowledge of computer technology so there 

may be issues with the quality of the screencasts that I produce but I will try to address these as they 

arise. 

I will have access to over one hundred students but I am keeping the questionnaires and focus group 

optional which may affect the amount of participation I actually get as opposed to the ideal level of 

participation I would like.  Whilst I will be able to see who watches the videos, I will not be able to 

measure or record which parts they may pause or whether watch all screencasts to the end.  In that 

regard I will try to include a question which answers this. 



Although one-to-one interviews and more focus groups would add to the amount of feedback I 

could gather about the screencasts there would not be enough time for the students nor potentially 

enough time for me to analyse the data.  I also recognise that I may not be able to analyse students 

based on Gender or ethnicity as I feel these will not significantly contribute to any changes I might 

make to future screencasts.  

Finally, the research will be conducted on students who view the screencasts, it will not address 

those who choose not to view them nor their reasons for not doing so.  It is an area that could 

provide a more complete view of the project but I do not anticipate that there will be adequate 

interest on the part of the student, nor will there be enough time for me to pursue this line of 

enquiry. 

8. Outline of timescales/research plan  

I intend to start the project in early September 2015 by re-visiting the literature and continuing the 

literature review throughout most of the project.  This will serve to increase my understanding of 

the field and address issues or design choices I might have.  Once I have been assigned a supervisor 

and agreed a broad outline of the project and a clearer focus on the question I will design my 

questionnaires and focus group questions and apply for ethical approval. I will then begin to identify 

the basic steps when using the simulation software that I want students to learn and create the 

screencasts to cover these steps. 

I plan to upload the first screencasts mid-October2015 as this is the stage in the module when I first 

introduce the software.  This will also give me time to establish a rapport with the students and give 

them a chance to get to know the subject.  Once the screencasts have been published, I will 

advertise their availability in lectures and through the online module forum.  This will give students 

advance notice of the material.  Once the tutorials have taken place I will again publicise the 

screencasts and notify students of the option to participate in completing the questionnaires.   

As soon as feedback has been gathered from the students and comments analysed I will record a 

second set of screencasts making adjustments as appropriate.  The second set of screencasts will 

then be published and students notified.  A second set of questionnaires will be issued and 

invitations to participate in the focus group.  The aim is to have the bulk of data collection complete 

by the end of December 2015. 

In early 2016 I plan to continue my literature review and analyse second questionnaires, results of 

the focus group, and examine usage statistics from Moodle.  Following that project write up and 

reflection will be my focus. 
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