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Using Internet of Things (IoT) as a Platform to Enhance Interest 
in Electrical and Computer Engineering  
 

Introduction 

Traditional pre-engineering programs train freshman students in math and sciences, with the 
hope of preparing them for a successful transition to an engineering program. It is at this juncture 
that Electrical and Computer Engineering (ECE) programs should focus their recruitment efforts 
in order to influence students’ choice of engineering disciplines. Various factors impact this 
choice; Students’ career interests at the time of application, their perception of the discipline and 
resulting career opportunities, analytical complexity of the required core courses, and the impact 
of their contributions on society, among many others 1. ECE programs lose a good number of 
students to other disciplines and programs due to its supposed ‘highly theoretical’ nature, and a 
common misconception that ECE is exclusively about electricity and electric circuits. Many 
undecided students are torn between their love for building gadgets, and their need to acquire 
highly in-demand skills such as programming and creating applications. The same holds true for 
ECE students in their sophomore or early junior years who may consider a change of major or 
discipline, succumbing to the lure of comparatively better marketable skills and more seemingly  
attractive  job prospects.   

This paper proposes the use of Internet of Things (IoT) as a platform to expose 
undergraduate students in their early years to the confluence of ‘Electrical’ and ‘Computer’ 
Engineering. Students will be introduced to different facets of IoT technology, which includes 
configuration of the hardware platforms (microcontrollers, data acquisition devices etc.), 
building applications for the IoT device, observing its real-world deployment, and recognizing 
implementation challenges such as data access, control and security. These tasks will be 
executed keeping in mind the fact that freshman/sophomore students may have limited 
knowledge and experience with the concepts involved. An overview of IoT technology and its 
applications would in itself introduce students to the sub-disciplines of ECE such as 
Communications, Semiconductors, Power, Controls, Embedded Systems and Computing, among 
many others. The underlying goals of this work are to educate freshmen about the myriad 
opportunities they could have as ECE graduates, to help them understand the relevance of core 
math, science and ECE courses in the context of a bigger picture, and to better prepare them for 
careers in a world that is more ‘connected’ now, than ever before. This work has been conducted 
as part of recruitment and retention efforts in the Electrical and Computer Engineering 
Department at Seattle University. 

The efficacy of this approach will be gauged using post-surveys that indicate enhanced 
freshman student interest in Electrical and Computer Engineering as a major, after having gone 
through the IoT experience. Future work would include validation of these observations based on 
the percentage of students in this cohort who declare ECE as their major, and a similar study will 
be conducted to gauge continued interest of sophomores and juniors in ECE as part of our 
retention efforts. 

 

 



Internet of Things 

Internet of Things (IoT) is a technology that uses physical objects or ‘things’ embedded with 
communication capabilities, and facilitates intelligent data exchange among such devices, or 
between these devices and other internet-enabled systems. Commercial examples of IoT devices 
include smart health and fitness wearables such as the Fitbit 2 and the Garmin Vivofit 3, smart 
thermostats such as the Nest learning thermostat 4, and smart home lighting products such as the 
Philips Hue 5, among many others. Most IoT applications require almost no human-to-human or 
human-to-machine interactions.  IoT may very well be the single-most memorable technology 
movement of this decade, and companies such as IBM, Google, Intel, Microsoft and Cisco have 
invested billions of dollars towards IoT research and development 6. Looking to the future, Cisco 
predicts there will be 25 billion devices connected to the Internet by 2015 and 50 billion by   
2020 7.  Not surprisingly, skills related to IoT and its enabling technologies are highly sought-
after in the engineering workforce.  

 In the context of introducing components of IoT in engineering education, G. J. Mullett 8    

proposes the integration of IoT and its underlying enabling technologies in the Engineering 
Technology curriculum with the hopes of paving the path for a Cyber Physical Systems 
Technician program. In addition to the fundamental technical skills required by an engineering 
technician, a cyber physical systems technician would potentially have knowledge of embedded 
controllers, networking protocols, wireless technologies, system structure and operation, and the 
ability to perform software diagnostics/downloads. Another example of IoT integration in 
engineering education is the approach proposed by N. He et al 9 in introducing IoT technologies 
in an embedded networking course using a TI ARM based Connected Launchpad. 

 Building an IoT device entails certain vital hardware components and technologies; a 
data acquisition device or a sensor, a low-power processor such as the Arduino 8 or Raspberry   
Pi 9, internet connectivity which may include wired/wireless networks, short-distance radio 
communications or cellular technologies, and a web-application platform that provides a user 
friendly interface. These devices are often built for monitoring/controlling desired parameters, 
and would have the capability to display the acquired real-time data on a graphical user interface 
(GUI), and send out email/text alerts to users or monitoring personnel when prior established 
thresholds are exceeded. The IoT application platform that was used in this work is ThingWorx 
by PTC 10, and their academic program offers a host of IoT projects with varying difficulty levels 
that are designed to target students at different stages in their academic programs. 

Description of the Activity 

As part of our efforts to introduce pre-engineering freshman students to various disciplines in 
engineering, the College of Science and Engineering (CSE) at Seattle University offers an 
‘Introduction to Engineering’ course.  Each engineering department hosts interactive sessions 
that include an overview of the discipline, curriculum, sub-disciplines and career pathways, and a 
hands-on activity session that highlights important aspects of the corresponding discipline. The 
activity session chosen by the Electrical and Computer Engineering department revolved around 



data acquisition using sensors on an Android phone, a beginner-level activity designed by the 
PTC IoT Academic Program 13.  

 The activity session began with an overview of IoT, its enabling technologies, 
constituents of an IoT device, and examples of commercial IoT devices. This was an interactive 
session where students were encouraged to deliberate on ideas for IoT devices that could solve 
real-world problems. In order to emphasize the importance of team-work, students were required 
to perform the hands-on activity in groups of three.  Initial setup of the experiment involved 
downloading the ThingWorx Android App and the pre-built Android Web User Interface (UI) 
called a Mashup, and binding data from the Android device to the Mashup using the phone’s 
IMEI (International Mobile Station Equipment Identity) number, the network IP (Internet 
Protocol) address, and an Application Key that authenticates the request, as shown in Figure 1. 
Upon completion of the binding process, the phone can send data to the Mashup once every 3 
seconds. At this point students have witnessed a brief glimpse of computer networking, device 
security and wireless communication.  

The next step involved recording the vibration intensity of the phone i.e., the intensity 
with which the phone was shaken, and this real-time data was plotted as a graph on the Mashup, 
as shown in Figure 2. In addition, students were instructed to configure a MailServer template 
that sent out an email notification anytime a desired vibration threshold was reached. At this 
stage, students have encountered a data acquisition device; a vibration sensor/accelerometer 
embedded in the android phone, networking protocols such as SMTP (Simple Mail Transfer 
Protocol) and POP3 (Post Office Protocol 3), and modified a simple JavaScript code to set the 
vibration threshold. Finally, students were required to integrate a Google Maps widget to the 
Mashup, using which the location of the phone would be reflected on the map, as illustrated in 
Figure 3.  

 
Figure 1: Screenshot of the ThingWorx Android phone application*  



 

 

Figure 2: Screenshot of the ThingWorx Android phone application* 

 

 

Figure 3: Screenshot of the ThingWorx Android phone application*. 

 
*Please note that all personal and identifiable information have been partly concealed for privacy reasons. 



Assessment 

As a means of assessing the efficacy of our IoT activity in enhancing freshman student interest in 
ECE, a post-activity survey was administered to the freshman class of twenty students. The 
survey consists of questions primarily designed to solicit student feedback on their experience 
with the introduction to IoT, and the Android phone activity. Student responses were typically in 
the form of selecting a numerical value or rank that indicates their level of agreement on the six 
statements listed in Table 1, pertaining to their experience with the IoT session. 

 Survey question #1 asked respondents to indicate their level of agreement on whether the 
session was successful in demonstrating the confluence of Electrical and Computer Engineering, 
and the corresponding responses are shown in Figure 4.1. It can be observed that 70% of the 
respondents agreed/strongly agreed that the IoT session highlighted aspects of both disciplines, 
while 5% disagreed with that statement. The author agrees that this particular hands-on activity 
was more inclined towards computer engineering, however it should be noted that students were 
introduced to the sub-fields of ECE and the versatility of IoT in an earlier lecture session, and 
this experience could have influenced their response in favor of the statement.  

 Survey question #2 asked respondents to indicate their level of agreement on whether the 
session introduced them to various aspects of building an IoT device, and the corresponding 
responses are shown in Figure 4.2. It can be observed that 80% of the respondents 
agreed/strongly agreed with this statement, while 10% disagreed. The responses that were not in 
favor of the statement is possibly indicative of the hands-on activity alone, and the author 
acknowledges the fact that it is indeed challenging to address this aspect, taking into 
consideration the limited prerequisite knowledge  that freshman students have at this point.  

 

Table 1: Survey questions #1 to #6 
 Agree                                              Disagree 

The Internet of Things (IoT) lecture and activity session   

1. Demonstrated the confluence of ‘Electrical’ and 
‘Computer’ Engineering 

1 2 3 4 5 6 

2. Introduced the various aspects of building an IoT device 1 2 3 4 5 6 

3. Got me interested in IoT applications 1 2 3 4 5 6 

4. Changed my perception of ECE 1 2 3 4 5 6 

5. Enhanced my interest in ECE 1 2 3 4 5 6 

6. Will motivate me to consider ECE as a choice of 
engineering discipline 

1 2 3 4 5 6 

 

 



 

1)  Demonstrated the confluence of 'Electrical'                     2) Introduced the various aspects of building an IoT  
                  and 'Computer' Engineering                                              device                                                                                                   

          
3) Got me interested in IoT applications                                             4) Changed my perception of ECE 

 

      
5) Enhanced my interest in ECE                                            6) Will motivate me to strongly consider ECE as a choice    

                                                                                                                 of engineering discipline 

          
Figure 4: Survey responses indicating students’ level of agreement on the impact of the IoT session 



 

Survey question #3 asked respondents to indicate their level of agreement on whether the 
session enhanced their interest in IoT applications, and the corresponding responses are shown in 
Figure 4.3. It can be observed that 70% of the respondents agree, while the remaining 30% 
disagree. The author hopes that continued exposure to commercial IoT devices in their day-to-
day lives would change their opinion. 

Survey question #4 asked respondents to indicate their level of agreement on whether the 
session changed their perception of ECE, and the corresponding responses are shown in Figure 
4.4. It can be observed that 75% of the respondents indicated a change in perception, while 25 % 
didn’t. Of the five respondents who stated that the IoT session didn’t change their perception of 
ECE, two were those who maintained an interest in ECE after the session, and three were those 
who were still not convinced about ECE as an option. 

Responses to survey questions #5 and #6 are shown in Figures 4.5 and 4.5, and they reflect 
the impact of the IoT session on the respondents’ enhanced interest of ECE, and their motivation 
to strongly consider it as a choice of engineering discipline. It can be observed that 65% of the 
respondents indicated an enhanced interest in ECE, and 75% stated that they would consider 
ECE as a potential choice for an engineering discipline. Ideally, it would be expected to see a 
higher percentage of positive responses in these two categories, however, the author 
acknowledges the fact that  students’ choice of discipline could be influenced by a number of 
factors, and the main goal of recruitment efforts is to give students the resources needed in order 
to make an educated decision. 

Future Work 

The android phone activity described in this paper is well-suited for pre-engineering freshman 
students who may lack the prerequisite knowledge necessary to comprehend and execute a 
hardware or software intensive task. However, ECE students in their sophomore and junior years 
may be well-equipped to perform intermediate-level tasks, an example of which is the Raspberry 
Pi-based Temperature and Humidity sensor designed by the PTC IoT Academic Program 14. A 
Raspberry Pi is a tiny, affordable single-board computer that can be used to read temperature and 
humidity data from an AM2302 sensor as shown in Figure 5. A corresponding ThingWorx 
Mashup can be designed to display the collected information as shown in Figure 6, and to send 
out an email alert when the temperature or humidity exceeds a pre-set threshold.  

As part of our future work, IoT-based activities will be embedded in the curriculum, as a 
result of which undergraduate students will be exposed to applications of IoT in the context of 
core electrical and computer engineering courses and laboratories. The author hopes to conduct a 
study using qualitative and quantitative methods to determine impact of this curriculum 
enhancement in recruitment and retention efforts. In addition to the curriculum impact, IoT 
serves as an effective platform to motivate undergraduate research. The author and a team of 
undergraduate researchers are currently working towards building and deploying IoT devices for 
remote environmental monitoring applications.  



 
Figure 5: The AM2302 temperature and humidity sensor connected to the Raspberry Pi  

 

 

Figure 6: Screenshot of the ThingWorx Mashup displaying humidity and temperature data 

 

Conclusion 

Internet of Things is a burgeoning technology that will positively transform the science and 
technology landscape, and our quality of life in the years to come. This makes it an immensely 
desirable and marketable skill for our graduating engineers to acquire, in anticipation of entering 
the engineering workforce. As part of our efforts to leverage IoT technology in education, while 
enhancing interest in Electrical and Computer Engineering using the same, we propose the 
holistic integration of IoT-based activities throughout the ECE curriculum. This could potentially 
enhance recruitment and retention efforts, while preparing future engineers for an inevitable 
transition to a world that is more intelligent, cognitive and connected than ever. 
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