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Introduction 
 

Even though the use of computers in university teaching has proliferated and become ubiquitous in the 
United States, there is a general concern that instructors are using computers just to continue applying the traditional 
methods of teaching instead of utilizing the technologies in new ways to promote an active learning classroom 
(Gebre, Saroyan, & Aulls, 2015; Selwyn, 2007). For instance, in a survey conducted by Collis and van der Wende 
(2002) about the use of technology in higher education, it was found that instructors use mainly Power Point for 
content delivery in lectures; however, the use of this tool alone has not radically impacted the learning process.  

A relative new video conference software called “Zoom” (zoom.us) provides a free online tool that 
includes several features that have the potential to increase student engagement, such as screen sharing, screen mark 
up, remote control, and polling (Christopher, 2014). As other video conference tools, Zoom was originally designed 
for the online environment with the purpose to allow two or more people, who are geographically dispersed, to 
communicate and collaborate in real time. 

Video conferencing tools are very common in online courses, in which they could be used to reduce the 
feeling of isolation among students (Howland & Moore, 2002) and promote instructor-student and student-student 
social presence (Gunawardena & Zittle, 1997). Given that students in a face-to-face setting are physically co-located 
and they can see and hear each other as well as the instructor, the use of a video conferencing tool in this setting 
might seem awkward in the first place. However, the Center for Academic Technologies at our university is 
exploring ways for instructors to use it as part of their face-to-face classes. This paper provides a specific example of 
one of these classes. 
 

Using Zoom in an Internet Programming Course 
 
Internet Programming is an elective undergraduate course of the Computer Science program. The first 

author of this paper has taught this class every semester for the past 2 years. The class has an average of 32 students, 
who are mainly in their sophomore or junior year. The class follows a flipped-classroom approach, in which students 
are asked to watch video tutorials and read the textbook before the class. The class consists of a 30-minute review 
followed by 70-minute hands-on practice in web development and Internet programming using PHP, JavaScript, 
jQuery, and HTML5. 

The five main features of Zoom used as part of the class were: instructor screen sharing, screen mark up, 
student screen sharing, remote control, and screen recording. Zoom also provides several other features common to 
other videoconference programs such as whiteboard, polling, chat, and break out rooms but these features were not 
utilized. 
 
Instructor Screen-Sharing 
 

A survey was conducted by the end of the semester to students in both sections of the class offered in fall 
2015. There were a total of 60 students but only 48 of them submitted the survey. Based on the survey results, 94% 
of respondents indicated considering that the feature that allows sharing the instructor’s screen helped them to 
understand the topics better and that should be used in other programming classes.   

Sharing the instructor screen was indeed the main reason why a video conferencing tool was used in this 
class: the computer lab has an obtrusive design in which the instructor station is placed in front of the whiteboard, 
blocking the view of about six to eight students. Several alternatives were explored such as Google Hangout on air 
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and Blackboard Collaborate. Zoom was selected because it was easier to be installed by the students and set up by 
the instructor. 

The monitors in the computer lab have a display size of 20 inches and a screen resolution of 1600 x 900, 
which allowed students to use half of their screen to see the instructor’s screen and the other half to access their own 
programs. Some students brought their own laptops and they used the lab’s computer to see the instructor’s screen 
and their own laptops to work on the activities. 
 

While the main goal of using Zoom was for those six to eight students to be able to see the 
instructors’ screen, there was an overwhelming positive feedback by almost all of the students regarding 
this feature. Some of these positive comments were: 
“I believe every class should use screen sharing it would allow for better understanding by being able to 
more clearly see what is being written on the screen.” 
“I do feel that using screen sharing helped me understand the topic better since I was able to sit anywhere I 
wanted and still be able to have access to the content” 
 “I very much enjoyed using Zoom as a regular part of the class. It's much easier to see code right in front 
of me rather than trying to squint at the screen.” 
“I think it would be a great idea for any course that involves coding.” 

 
There were no negative comments about using the instructor screen-sharing feature, however, some 

students did expressed their preference about following the class seeing the whiteboard instead: 
 

“I found looking at the large screen in the front of the class the most helpful.” 
“No, didn't feel it help any better since I was in the class. If i was not in the class it would be helpful.” 

 
Student Screen-Sharing 
 

Zoom also provides the feature to allow anyone attending the video conference session to share her/his 
screen. Only one screen can be shared at a time, so one must stop sharing the screen first for somebody else to share 
it.  The person sharing the screen can decide whether to share the whole desktop, a whiteboard, or a specific 
application. 

In some classes, students were asked to share their screens for the rest of the group to see their work. The 
class implements pair programming at least every other week. Pair programming is a technique in which two 
students work together to write a computer program; one of them writes part of the code while the other one reviews 
the code being typed and then they switch turns (Williams & Kessler, 2002). Pair programming has been found to 
increase retention and program quality (McDowell et al., 2006). 

Students are randomly paired up and they are assigned a “challenge” program in which they must apply 
some of the content being covered that week. After a reasonable amount of time is given to complete the requested 
challenge, students use the screen-sharing feature to share their own screens and to show their code to everybody 
else. Based on the survey results, 42 out of the 48 students (87.40%) felt that learning was promoted by sharing their 
code or by seeing the code of their classmates. Some of their positive comments were: 
 

“I think my learning did improve by sharing my screen, because once I have to show my code to others, it 
makes me think more about it.” 
“Definitely. Seeing how other students had solved the problem was very good. Often they presented a 
different solution than me, and I learned something new because of it. 
 “It is very important to see other solutions.” 
“Yes, because you got ideas about different solutions.” 

 
Those who did not consider that this featured help them mentioned: 
 

“Not really, because most of the time it was similar to my screen.” 
“Not really, I'd rather have the teachers code and explanation” 
“Not really… It would be better if I do screenshot of their screens to reference later.” 
 

Remote Control 
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Through the remote control feature, video conference participants can be given the full control of a remote 
computer. This feature has the potential to facilitate classroom management because an instructor could give herself 
the remote control through a mobile device and be able to walk around the classroom, while still having full control 
to annotate, type, or execute any program in the instructor’s computer. Ponce et al. (2015) identified analogous 
advantages of using iPads with software that provides similar features. They used iPads with a program called 
Splashtop Classroom and a program called MirrorOp, which allows instructors to annotate the screen remotely 
through an iPad. 

This feature has also the potential to promote engagement since the instructor can give the remote control 
to students. As part of the Internet Programming class, a collaborative coding activity was conducted at least once 
per month: A programming challenge was presented to the class and after analyzing it and coming up with a 
collaborative solution, a computer program was written by most students.  Through the remote control feature, 
random students were given the control of the instructor station, one at a time. Each of them contributed with a few 
lines of code or functions. This activity also served as a Classroom Assessment Technique since it was possible to 
identify the overall level of programming skills of the students. Only 32 out of 48 students (66%) felt this feature 
was helpful in promoting their learning. Some of the positive comments were: 

 
“I do feel that my learning has been improved, I feel that all of us as a class have participated, and I 
learned different ways to do certain tasks by watching my peers.”  
“It was a good way to allow students to contribute small amounts of code to a single file”  
“Yes, due to my classmates and instructors being able to see my mistakes in real time, and help me fix 
them.“ 
 

Most of the negative comments were about feeling too much pressure: 
 

“Not very much because I think that I don't learn very much if I am in the center of the attention.” 
“No, too much pressure” 
“Not really, I just had to type things twice since I had to type while i had remote control and on my own 
screen which sometimes lead to falling behind.” 
 

Screen Recording 
 

The last feature used in this class was screen recording. Zoom provides the ability for anyone attending the 
session to record the screen, and the instructor can also record the screen. In either case, the recordings are saved 
into the local computer in MP4 format. 

Every class was recorded and uploaded to YouTube. The links to the recordings were then made available 
through the Learning Management System. The recordings helped a student with special accommodations and also 
students who missed the class. Based on the survey results, just 14 out of 31 students (45%) watched at least one of 
the recordings. Their comments about whether they had watched the recordings were: 
 

“I have watched almost all of the class recordings, even if I missed class. I have a hectic schedule and 
sometimes have to decide to miss a class in order to study/finish an assignment for another, so it is great to 
be able to catch up on my own time over the weekend by watching the recordings.” 
“Yes I looked at all the recordings to review the material and understand the material better.” 
“Yes, especially when I was absent or when a topic was not clear enough for me, I was able to go back a 
see the lecture again.” 
“A few, mostly to catch up on stuff the powerpoints couldn't explain.” 
“Just one time. Because, there was something that I didn't catch up, so I watch the video for catching that” 

 
Conclusions 
 

As with any other hard technology, the use of this videoconferencing tool should be carefully planned and 
integrated within the classroom activities. There are a few other features that could also be explored such as a 
whiteboard and a polling feature. There are many other free tools that provide some of these features as well, such as 
screen recording. The advantage of using this tool is to avoid having to switch between several applications.  

In summary, based on the positive feedback from students, we believe that this free online videoconference 
tool might have some potential to promote engagement and facilitate learning in programming classes and perhaps 
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in other disciplines as well.  Indeed, the semester right after this class was taught, students who took this class 
started asking other instructors about the possibility of using this tool in their classes as well. Currently, there are 
five instructors who are using Zoom in a variety of ways.  

For instructors who decide to use this tool as part of the face-to-face courses, it is highly recommended to 
setup a new videoconference session in which participants are not allowed to stream video, since this could be 
highly distracting as students are seeing each others’ video feeds in their screens. Audio must also be disabled to 
prevent static noise and echo.  
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