
Investigating the Impact of EMU8086 Emulator 
on Developing Positive Student Attitude Towards 
Assembly Language Programming

Abstract : This article presents the findings of an 
experiment designed to explore whether the 
utilization of a teaching aid, in this case the emulator 
EMU8086, can positively influence the target 
undergraduate students’ attitude towards acquiring 
8086 assembly language programming skills or not? 
Methods: Twenty-nine students participated in a one-
day hands-on workshop. The sessions focused on 
8086 assembly language programming using the 
EMU8086 emulator. All twenty-nine participants 
submitted pre- and post-workshop polls. For 
analyzing the pre- and post-workshop poll data, a 
matched-pair Wilcoxon signed-rank test was utilized. 
Results: The average confidence level of participants 
in their capability to create an assembly language 
program by themselves doubled from 1.7931 ± 0.1437 
to 3.7586 ± 0.1071 (P = 4.68957E-21). The average 
confidence level of participants in the EMU8086’s 
capability to assist in learning 8086 assembly 

language programming increased from 2.6207 ± 
0.1749 to 3.9655 ± 0.0782 (P = 4.34958E-11). The 
average participant interest in similar skill 
enhancement opportunities soared from 3.2759 ± 
0.1395 to 4.6897 ± 0.0874 (P = 5.25141E-14). The 
average participant interest in the domain of 
embedded systems slightly increased from 4.3103 ± 
0.1005 to 4.6897 ± 0.0874 (P = 0.000145533). 
Conclusions: The findings suggest that exposure to 
the EMU8086 emulator had a positive impact on 
participants’ attitude towards acquiring assembly 
language programming skills. Relevance: Identifying 
the factors that drive interest in the domain of 
embedded systems which may help attract a larger 
consortium of potential learners and even lower the 
dropout rate.
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emulator

I. Introduction

 The Indian government has been focusing on the 
domain of embedded systems in recent years (India, 
2020b, 2020a). The Ministry of Electronics and 
Information Technology (MeitY) has launched 
several initiatives to promote the growth of the 
embedded systems industry in India. The Electronics 
Development Fund (EDF) is one such initiative that 

Dr. R Mathur
Department of Electronics and Communication Engineering, Manipal University Jaipur, 
Dehmi Kalan, Jaipur, Rajasthan, INDIA. 303007.
er.rohit.mathur.ind@gmail.com

Dr. R Mathur
Department of Electronics and Communication Engineering, 
Manipal University Jaipur, 
Dehmi Kalan, Jaipur, Rajasthan, INDIA. 303007.
er.rohit.mathur.ind@gmail.com

10.16920/jeet/2024/v37i4/24167

Journal of Engineering Education Transformations , 
Volume 37 , No. 4 , April 2024 , ISSN 2349-2473, eISSN 2394-1707



provides funding to startups and companies working 
in electronics and IT sectors, including those working 
on embedded systems (Ministry of Electronics & 
Information Technology, 2023).

 The responsibility of preparing a workforce that 
would help achieve national interest falls on the 
educational institutes imparting professional courses. 
Thus, professional courses in the domain of 
electronics and allied domains like Bachelor of 
Technology and  o the r  undergraduate  and 
postgraduate level courses must incorporate a course 
on microprocessors (Logozar, Horvatic, Sumiga, & 
Mikac, 2022). The course should aim to co-develop 
relevant software and hardware skills (Cadenas, 
Sherratt, Howlett, Guy, & Lundqvist, 2015), as well as 
to establish a technological foundation for research 
and development (Knight & Russell, 1985). The 
hardware part focusing on the interfacing the 
microprocessor with relevant hardware (JingYu, 
2022). The software part primarily focuses on honing 
the skill of assembly language programming (ALP) 
(Metri, Bharathpulavarthi, Srikanth, & Bhattar, 
2018). 

 Learning and implementing ALP is a complex task 
(JingYu, 2022), as a result it is not perceived as an 
obvious choice for programming hardware, despite its 
advantages (Xu, 2022). The use of technology based 
educational tools like simulators (Ghosh & Konguvel, 
2022; Qaralleh & Darabkh, 2015) and emulators for 
teaching ALP have been explored since its origin 
(Gray, 1985; Oo, Soe, & Khaing, 2020). Many studies 
have demonstrated increase in self-reported interest  
in various specialties after using such educational 
tools (Ghani, Enzai, & Ahmad, 2018; JingYu, 2022). 
One such study reported that the use of Edulent 
simulator in teaching, helped participants to learn 
Intel assembly language more easily (Mezei, 2020).

 The purpose behind conducting this work was to 
explore whether the utilization of the emulator 
EMU8086 can positively influence the target 
undergraduate participants’ attitude towards 
acquiring assembly language programming skills.

2. Materials And Methods

 All participants underwent a one-day workshop on 
EMU8086. Participants were made aware of this 
event through their respective class WhatsApp 
groups. The workshop was conducted in two phases. 
Phase one focused on the EMU8086 emulator's 

introduction, its features, its capabilities, and 
implementing basic assembly language structures in 
the emulator. Phase two, conducted during the second 
half of the day, aimed at developing confidence in 
participants. This was achieved by allowing 
participants to create an ALP of their choice and debug 
the program using EMU8086 until the program ran 
perfectly without errors and produced the desired 
results. All participants were required to complete the 
pre- and post-workshop poll questionnaire, consisting 
of the same questions. This research work was carried 
out in January 2023.

A. Emulator

 For this investigation, the EMU8086 emulator was 
employed. EMU8086 is specifically designed for 
8086 microprocessors. It is integrated with the 8086 
assembler (Qaralleh & Darabkh, 2015) and free 
tutorials (Zhang, Sang, Luan, & Zhu, 2022). It 
provides valuable feedback to participants while they 
learn about the mistakes made in a particular line of 
code, which the process of a dry run does not provide 
for (Oo et al., 2020). It also allows participants to 
execute the program line by line (single-step 
execution). Which in turn assist in analysing changes 
after the execution of each line of ALP (Zhang et al., 
2022). Thus, empowering participants with valuable 
insights about the relevant internal units thereby 
enhancing the learning not just about the instruction’s 
working but also about the internal architecture’s 
working of the 8086 microprocessor (Al-Haija, Al-
Abdulatif, & Al-Ghofaily, 2013).

B. Participants

 Volunteers were required to be undergraduate 
students pursuing a Bachelor of Technology in 
Electronics and Communication Engineering at the 
institution where the study was carried out. Twenty-
nine undergraduate students pursuing a Bachelor of 
Technology in Electronics and Communication 
Engineering willingly took part in this study. The 
participants were not compensated for their 
participation in any way, including marks or perks. 
Table I presents the demographic data of the 
participants.

TABLE I: Participants' demographics

S. No. Parameter Value
 1. Gender (Male : Female) 23 : 06

 
2. Past Experience of EMU8086 (Yes : No) 01 : 28
3. UG Students’ Year of Study 2nd and 3rd year
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C. Pre-Workshop Poll Questionnaire 

 All participants completed the pre-workshop poll 
questionnaire, consisting of four questions. A five-
point Likert scale poll was devised (Jarrah, Al-
Salman, & Haider, 2023; Xiberta, Thio-Henestrosa, 
Fontas, & Boada, 2022) by the author for this study on 
the basis of the scholarly work presented by Grim et al 
(Grim, 1936). The responses were ranked between 5 
(strong yes) and 1 (strong no) (Gallet et al., 2021; 
Mezei, 2020). 

The questions used for the study are as follows:

Q1) How confident are you in your ability to create an 
assembly language program on your own?

Q2) How confident are you in EMU8086's capability 
to help you learn 8086 assembly language 
programming better?

Q3) How likely are you to attend similar trainings?

Q4) How interested are you in having a career in the 
domain of embedded systems?

D. Protocol

 All participants were required to complete the pre-
workshop poll questionnaire before the start of the 
workshop. Then each participant took part in the 
workshop. After the completion of the workshop, all 
the participants were required to submit the post-
workshop poll questionnaire.

E. Post-Workshop Poll Questionnaire

 After completing the sessions, all the participants 
then submitted the post-workshop poll questionnaire. 
The poll consisted of the same four questions as the 
pre-workshop poll questionnaire.

F. Data Analysis

 The pre- and post-workshop poll questionnaire 
response data was collated, and the poll data was 
analysed using a matched pair Wilcoxon signed rank 
test in MS Excel (Šinkovec, Trobec, Kamenski, 
Jerman, & Meglič, 2023). The post-hoc power 
analysis for the poll data was conducted using 
G*Power (Escamilla-Martínez et al., 2023). The 
power analysis was done using an α of 0.05, calculated 
Cohen’s constant (dz), a total sample size of 29, and 

one tail to check whether or not the sample size was 
sufficient for the experiment. The dz was calculated 
using the poll data with the help of G*Power. The 
post-hoc analysis indicated that the minimum 
required sample size should be 26 participants. The 
participant number for the study was 29, thus more 
than the required number. Therefore, the results of the 
study are statistically acceptable.

3. Results

 The poll data is presented as means ± SE with 
confidence intervals (P(T<=t) one-tail). P values less 
than 0.05 were deemed vital.

A. Confidence in self

 The average confidence level of participants in 
their own capability to create an assembly language 
program by themselves doubled from 1.7931 ± 0.1437 
to 3.7586 ± 0.1071(P = 4.68957E-21)(Table II, Fig.1).

B. Confidence in EMU8086

 The average confidence level of participants in 
EMU8086's capability to assist in learning 8086 
assembly language programming increased from 
2.6207 ± 0.1749 to 3.9655 ± 0.0782 (P = 4.34958E-
11) (Table III, Fig. 2).

Table 2: Confidence in self

Linkert Scale Value Pre-Session
 

Post-Session
 1 11

 
0

 
2 14

 

0

 

3 3 9
4 1 18
5 0 2

Fig. 1 : Confidence in self.

Table 3: Confidence in EMU8086
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C. Interest in similar skill enhancement opportunities

 Data indicated that the participants were more 
l ikely to at tend similar skil l  enhancement 
opportunities after going through the workshop. The 
average participant interest in similar skill 
enhancement opportunities increased from 3.2759 ± 
0.1395 to 4.6897 ± 0.0874 (P = 5.25141E-14) (Table 
IV, Fig. 3).

D. Opinion regarding career in Embedded Systems 

 It was also observed that the use of the EMU8086 
emulator increased participants' interest in the domain 
of embedded systems. The average increase observed 
was from 4.3103 ± 0.1005 to 4.6897 ± 0.0874 (P = 
0.000145533) (Table V, Fig. 4). 

4. Discussion

 Creating the first ALP can be a daunting task for a 
novice, as too many things can go wrong, from 
mnemonics to addressing modes. Thus, learners have 
difficulty gathering sufficient confidence to even 
attempt to write ALP. The findings of this study 
indicate that acquaintance with EMU8086 increased 
participants’ confidence and interest in acquiring 
assembly language programming skills. The 
participants chose programs to execute on the 
emulator independently and used the emulator 
confidently to execute the ALPs.

 Software tools have been available for teaching 
assembly language programming, but the learning 
curve from the perspective of the learner is mostly 
steep (Diab & Demashkieh, 1991). It was observed 
during the sessions that participants became familiar 
with EMU8086’s user interface quickly. This not only 
strengthened their confidence in EMU8086 but also 
enabled them to explore on their own. Participants 
learned debugging using the single-step execution 
feature available in EMU8086 and corrected mistakes 
from their own experience with little or no instructor’s 
intervention.

 Their confidence in EMU8086’s utility in 
enhancing their assembly language programming 
skills increased significantly, unlike previously 
conducted work using QEMU (Cadenas et al., 2015).

Fig. 2 : Confidence in EMU8086.

Table 3: Interest in Similar Skill 
Enhancement Opportunities

Fig. 3 : Interest In Similar Skill 
Enhancement Opportunities.

Table 5 : Opinion Regarding Career 
in Embedded Systems

Fig. 4 : Opinion Regarding Career 
in Embedded Systems.
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 The findings of this study further strengthen the 
fact that the use of educational tools, software, and 
hardware (Cadenas et al., 2015), during the study 
positively influenced trainees. Even to the extent that 
trainees take up a career in the respective domain 
(Mezei, 2020). As per the reported results, exposure to 
EMU8086 had a positive impact on their probable 
future skill enhancement opportunities in embedded 
systems and a career possibility.

 The findings from this work are encouraging and 
indicate that there will be better engagement of 
current and future participants with educational tools 
like EMU8086.

5. Limitations

 Nonetheless, it ought to be noticed that there are a 
few limitations to the reported work. To begin with, 
almost certainly, members were keen on the domain of 
embedded systems when contrasted with the overall 
general participants, as they belonged to the 
undergraduate program in electronics. This is 
reflected in the pre-test poll reactions. Though this 
impediment doesn’t diminish the discoveries of this 
work, The participants interest in embedded systems 
is additionally fortified.

 Albeit the study has confirmed an increase in 
participants interest in having a career in embedded 
systems, the number of these participants who would 
actually go on to pursue careers in embedded systems 
cannot be determined as of now.

 Besides, this study occurred at a specific academic 
establishment with a somewhat small sample size. In 
this manner, it isn’t known whether these outcomes 
would be replicable as is over a larger scope.

6. Conclusion & Further Work

 The results of this study and few other recent 
studies indicated that the use of educational tools, 
EMU8086 in this case, helps in building better 
foundational concepts (Kanika, Chakraverty, & 
Chakraborty, 2021; Xu, 2022).

 The outcomes of this study exhibit that 
acquaintance with the EMU8086 emulator has 
boosted the undergraduate electronics participants 
interest in assembly language programming skills and 
boosted their confidence in the EMU8086 emulator as 
a learning tool. A longitudinal study shall be 

conducted to test whether participants do take up a 
career in the domain of embedded systems or not.
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