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Abstract   

 

There appears to be an increasing acceptance of Artificial Intelligence (AI) across society.  As people 
become more comfortable with AIôs use in advertising, basic services and other areas of day- to -day life, 
the question arises will students also be willi ng to accept AI in learning situations.  Furthermore, what 
are the impacts on both the student learning and acceptance as well as the effect on the instructor or 

professor.  This paper presents the initial findings of the use of AI in grading studentsô discussion boards.  
It presents an initial model of student expectations, discusses potential benefits and drawbacks of AI 
and presents initial findings from a limited number of classes using AI grading.   

 
Keywords:  Artificial intelligence, Discussion boards , Pedagogy, Asynchronous learning, Online learning  
 
 

1.  INTRODUCTION  
 

During the first year of COVID -19  pandemic , 
many traditional pedagogical tools and methods 
were stressed as classes were often shifted from 
face - to - face (F2F) to asynchronous, online 
(Kafka, 2020) . During the early phases of the 
pandemic in 2020, many students went home for 
spring break only to not return to the physical 

classroom until fall semester 2021 . This required 
rapid redesign of learning methods to continu e 
courses and not disrupt studentsô paths toward 
graduation (Sanders, 2020).  

These rapid changes often forced faculty to 
incorporate new learning methods to meet the 
asynchronous nature of these classes . For 

example, the traditional classroom discussion wa s 
not possible unless an online audio -visual 
conferencing platform was used (e.g., Zoom, MS 

Teams, WebEx, etc.) . If an online platform was 
either unavailable or not used, the discussion 

portion of the class would suffer without an 
alternative . Most faculty  are aware and have 
often used traditional learning management 
systems (LMS) (e.g., Blackboard, Desire2Learn, 
etc.) discussion board s as a means to an end in 
online classes . Furthermore, even by 2010, 
approximately 85% of universities were using 

some form of LMS (Chen et al, 2010) . Therefore, 
it was a natural alternative to classroom 
discussion while adopting to the COVID 
environment . However, the likely stresses of 
moving multiple classes from F2F to 
asynchronous meant that facultyôs time was 
pressed . Many  faculty members were 

overwhelmed early in spring 2020 semester 
trying to convert content, include all learning 
activities, operate in a new environment, and 
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maintain academic standards . These challenges 

highlighted the opportunities for companies to 
both reduce manual grading and increase student 
learning through various new or modified 

teaching tools.  

The use of discussion boards represents one 
opportunity to improve from traditional uses to an 
enhanced version . In spite of  large amount s of 
literature sup porting the benefits of discussion 
boards, many faculty members are reluctant to 
use discussion boards for a variety of reasons . 

First, they are often concerned that the 
conversation will not be as ñrich or inactiveò as 
F2F or in -class conversations (Smidt  et al , 2014) . 
Another issue might be that discussion boards are 
often not voluntary (i.e., a required number of 

posts) which will impact the learning (Frey and 

Wojnar, 2004; Gill 2006) . Finally, there is a 
concern on the difficulty of balancing the 
interaction between the faculty member and 
students to enhance learning without dominating 
the discussion (Dennen, 2005) . Each of these 
valid concerns are in addition to the increased 
amount of faculty time to read all discussion posts 

and accurately asses s them.  

Given these challenges and facing the COVID 
environment, many faculty members were forced 
to adopt discussion boards into their classes 
without significant planning, testing or time 
beginning in the spring of 2020 to substitute for 
F2F discussions . Even though there were 

significant benefits to discussion boards, the 

challenges forced instructors to seek better 
processes for their benefit and outcomes to 
ensure improved student learning.  

The purpose of this article is to highlight a specific 
pedagog ical tool that appears to improve learning 

while simultaneously reducing faculty workload 
by using AI to help in evaluating student 
response s on a discussion board . Following this 
section, the literature review will highlight both 
use of discussion boards and the specific use of 
AI in grading students . This will help to develop a 
theoretical model and research propositions for 

further testing . Next, an early set of student 
responses will be presented . Finally, the 
conclusions and impact of this initial stud y will 

help develop the future examination of this 
subject.  
 

2. LITERATURE REVIEW  

 
The Literature Review is divided into two broad 
subsections . The first is to review the well -
established research of the value of discussion 
boards in academia and highlight  one of the key 
challenges of evaluating student responses . The 

second subsection is to identify the less 

developed, but growing, body of works on the 
application in AI in academia with a focus on the 
few recent articles involving discussion boards . 

The go al of these subsections is to identify the 
gaps in the literature that require further 
examination.  
 
Discussion Boards and Evaluation  
As mentioned briefly in the Introduction, there is 
a significant amount of literature about the 

benefits and disadvantages  of using discussion 
boards in various academic settings . It would be 
beyond any paper to cover all of that research . 
Therefore, a brief synopsis of those is included . A 
detailed review of the more relevant literature 
revolves around the subject of discuss ion board 

evaluation and/or grading.  
 
Since this article previously identified some of the 
challenges of discussion boards, it was reasonable 
to also present some of the benefits of using them 
in various educational situations . Hinton and 
Bradshaw (2004) did some initial examination of 

the perceptions of Autonomous Online Discussion 
(AOD) . They found that it was difficult to evaluate 
the effectiveness . However, they did identify AOD 
as a ñCore elementò of online learning and course 
design . Furthermo re, Hew et al (2008) further 
confirmed that AOD was becoming an 
ñIncreasingly common means to facilitate 

dialogue between instructors and students.ò   
They also provided an in -depth history of the 

overall online literature with a specific focus of 
challeng es and studies applying each potential 
solution which is discussed later.  
 

The benefits of AOD are numerous and have been 
thoroughly examined over the last twenty years . 
First, the unique nature of AOD allows students 
some flexibility on the timing of post s and time to 
reflect before replying (Murphy and Coleman, 
2004) . Another benefit identified by researchers 
is the actual act of writing, as opposed to verbal 

response, often helps students to increase 
learning (Newman et al, 1997; Vonderwell, 
2003) . Tracy  et al (2020) also identified that 
when performed properly, AOD can increase 

student engagement and improve learning. 
Finally, one recent study compared the use of 
AOD with Zoom and found that students using 

AODs had increased performance in the class . 
Thi s implies that properly applied AOD may 
actually work better than traditional discussion 
format in the classroom or in a online, real time 
learning environment (Ackerman and Gross, 
2021) . All of these studies highlighted some of 

the key benefits to using A OD as part of an online 
learning experience . Furthermore, the purpose of 
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this subsection was not to state the shift to online 

courses due to COVID was a better overall 
learning experience, but rather, to identify the 
positive aspects of AOD . Each of the ar ticles 

highlight a positive aspect that can be used 
regardless of F2F or asynchronous learning 
courses.  
 
Unfortunately, there are a number of negative 
aspects to using AOD . Using Hew et alôs (2008) 
synthesis of the overall literature, they identified 

three  specific areas or dilemmas that faculty face 
using AOD: use of grades, number of posting 
guidelines, and instructor - facilitation . While all 
three of these areas are of interest to most 
modern educators, the first is key to this research 
(Hew et al, 2008) . While there are a host of other 

issues, the key element of student evaluation 
remains a challenge even post COVID . For 
example, Dennen (2005) found that if there are 
not clear expectations given by the faculty 
member, studentsô interests and efforts will 
wane . In other words, the students are not willing 
to put forth efforts if it did not result in better 

individual grades . Furthermore, Dennen (2005) 
found the students benefited when post 
guidelines were specified (i.e., format, style, 
length, etc.) . Also,  faculty grading was a key 
component to student participation in AOD . The 
greater the weight of the grade, the more 
involvement by the student (Cifuentes et al, 

1997) . Finally, Murphy and Coleman (2004) also 
found that when students were required to post, 

the responses often devolved to ñMe tooò or ñI 
agreeò types of general comments. The net effect 
was that AOD grading created benefits and 
challenges to the overall learning .  

 
However, the Murphy and Coleman (2004) 
articles raised a significant point that applies to 
the faculty member . The increased number of 
posts requires that every comment must be read, 
reviewed, contemplated and assigned a grade of 
some sort . This amount of time to incorporate a 

systematic process to fairly assigned grades to an 
AOD can  be significant . Furthermore, it can feel 
somewhat arbitrary to the students . Therefore, 
one finding to many faculty members that have 

not used AOD prior to COVID may have been the 
significant increase in time to move from a F2F 
discussion evaluation of st udent comments to an 

AOD evaluation of much larger amounts of 
material . A fair amount of literature has been 
developed about the grading of discussion 
boards . Pecka et al (2014) states that ñRubrics 
are often used to facilitate and evaluate studentôs 
discussion board postings.ò  In addition to the use 

of rubrics, they found that the use of AOD help to 
increase higher order learning in general for the 

students . Finally, one of their key findings was the 

inclusion of rubrics further increased the level of 
hig her order learning with AOD . Phillippi et al 
(2015) also applied national and international 

competencies within their field to grade 
discussion . From those competencies, they 
developed a rubric to apply to each discussion 
post . The result was clearer guide lines for 
students and faculty to follow improving the use 
of AOD . Finally, Hew et al (2008) also stated that 
the use of rubrics for specific categories of 

contribution could help studentsô efforts. The 
overall result is that there are numerous studies 
and  examples of how to standardize grading 
through the use of rubrics and the potential 
benefit for both faculty members and students.  
 

Artificial Intelligence or Auto Grading  
While the literature addresses the rubric process, 
the main benefit is to normalize the grades for the 
students, but it does not significantly reduce the 
workload on the faculty member . The challenges 
of grading an open -ended student work can be 
time consuming (Tsai, 2012) . Furthermore, some 

faculty are likely to avoid giving op en-ended 
assignments due to the time required to grade 
them (Tsai, 2012) . A possible solution to this is 
the use of automatic or AI grading . But, some 
faculty were also reluctant to use any form of 
automation due to their belief that computers 
were not sop histicated enough to replace human 

judgement in grading (Bridgeman and Quinlan, 
2009) . Yeh et al (2007) also found that 

automated grading systems did not do an 
adequate job of dealing with higher level and/or 
critical thinking . This is an interesting findi ng and 
may be due to the level of computer 

sophistication or the lack of common use of AI in 
society in 2009 . However, the initial literature 
search for AI or automated grading even in 2021 
created an interesting result . The top 100 papers 
gathered by the library search engine, Galileo, 
had less than ten papers that involved academic 
applications of grading . Rather, the medical use 

of AI of grading various symptoms, diagnosis or 
treatments accounted for over 75% of the results . 
The implication that widespre ad use of AI may be 
much more advanced in the medical community 

vers us academia . Furthermore, the majority of 
the academic literature trends toward specific 
computer tools, languages, engineering 

approaches and applications to improve the 
process rather th an the impact on students and 
faculty members.  
 
Regardless of the amount of AI usage in academ ic 
literature, automatic grading offers a number of 

potential benefits to both faculty members and 
students . Tsai et al (2012) did find that while not 
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perfect, AI  grading did offer the following 

potential benefits: consistency between students, 
rapid grading, never gets tired, and provides 
immediate feedback . To address some of the 

specific shortcomings of AI grading, Kyrilov and 
Noelle (2014) identified a theoreti cal framework 
to improve AI grading using the case -based 
reasoning (CBR) approach . Figure 1 ï CBR 
Methodology presents the learning process for 
computer grading . The goal of their process was 
to develop the AIôs ability to improve its grading. 

Finally, the y stated that CBR was not widely 
adopted within the educational community, but 
CBR had the ability to assist instructors with 
grading of open -ended student works . It should 
also be noted that they foresaw the use of CBR in 
the medical community nearly ten years ago.  

 

 
 

Figure 1 ï CBR Learning Framework  
 

Not surprisingly, in the nearly ten years since 
Kyrlov and Noelleôs work, advances have been 
made in grading open -ended responses by AI . 

Liu et al (2021) identified the tedious nature of 
grading these types  of answers and applied an 
automated grading method using multiway 
attention networks . Their experiments 
demonstrated superior results compared to six 
other grading methods . The overall results 
highlight the ever - increasing power and 

accuracy of the AI gra ding systems available to 
faculty members .  
 
Delgado et al (2020) further identified the 
advantages of modern AI embedded within a LMS 
(Pearson MyEnglishLab) to provide specific and 

tailored feedback to students . In their paper, they 
demonstrated how the A Iôs comments were 
specific and designed to help students identify 
and improve weak areas of their answers .  
 
As the use of AI grading progresses, current 
studies are exploring the use beyond simple 

responses in AOD . Rather, can a different form of 
input in to the AOD be analyzed by the AI . 
Ghoneim and Elghotmy (2020) studied the use of 

AI boards for input into the grading system . While 

their study differed from traditional use of AOD, 
it did highlight the potential for creative uses for 
AI . Furthermore, they were one the few studies 

that specifically stated that the use of AI could be 
ñFunò for the student if creatively applied. 
 
It is clear that the literature presents a solid 
overview of the challenges and benefits of the use 
of AOD . Additi onally, there appears to be a 
growing use of AI in various aspects of the 

educational community . The increasing 
sophistication of AI grading has helped to 
alleviate some of the drudgery and inconsistency 
of AOD . However, most of the literature was 
focused on the pros/cons, methods, technical 
aspects, applications and outcomes of using AI . 

Very little focused on the reaction from students 
as well as their learning.  

 
3 . THEORETICAL MODEL AND RESEARCH 

PROPOSITIONS  
 
Based on the previous research of the concept  of 

AI grading, there are numerous potential impacts 
on student discussion quality, quantity, and 
learning . The traditional interaction between 
faculty members and students in an AOD are 
limited by the asynchronous nature of the 
process . Figure 2 represent s a typical student and 
instructor interaction process.  

 

 
 

Fi gure 2 ï Traditional AOD Interaction 
between Faculty and Student(s)  

Note: a full size figure in the appendix  
 

The figure highlights the typical pedagogical 
process on the part of the faculty member . Once 
the instructor chooses to incorporate an AOD, he 
or she creates some sort of assignment followed 
by an initial post containing instructions or 
questions to beginning the discussion . The 

instructor then would typically read some posts 

and may provide feedback at various times 
through the process . Finally, he or she would 
grade the studentsô individual posts and assign a 
grade . This would be followed by the likely 
questions from various students concerning 
grading . Most of the process is linear and involves 
limited interaction with the student . A key 

constraint is the faculty memberôs time to provide 
timely feedback to the students . Also, the 
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studentsô post must be published to the board 

before the faculty member can provide feedback . 
Thes e limitations force the student to either 
accept their initial posts without change or to 

create more posts that need to be evaluated yet 
again by the faculty member . This creates even 
more work and further limits faculty time to 
evaluate posts.  
 
From the student side, the figure demonstrates 
the process from their view . It is also linear from 

receiving the assignment, to making initial 
post(s), reviewing other studentsô submissions, 
possibly receiving feedback, and then, making a 
final post(s) . This is  also followed by receiving 
their grade for the assignment which may trigger 
a question to faculty member about that grade . A 

key point is the limited interaction between 
student and instructor . There may be feedback, 
but it always lags from the initial po st . Often, it 
may be days until the professor is able to catch 
up to the numerous posts in the discussion board . 
Therefore, a student is often left with little to no 
feedback during the traditional process.  

 
Based upon Kyrilov and Noelleôs framework 
(2014 , Figure 3), rapidly received feedback could 
improve the studentsô posts, the level of 
discussion and overall quality of the AOD . Figure 
3 presents an adapted version of their model to 
integrate into the traditional AOD interaction 

model (Figure 2 ).   
 

The adapted process assumes that immediate 
feedback is available to the student through the 
use of AI grading . The student prepares an initial 
draft of his or her post . The AI grading would 

provide either instantaneous or immediate 
feedback during the draf t process . The student 
then likely revises and improves the post a 
number of times until he or she is ready to submit 
it as their submitted post . The net result is likely 
a vastly improved overall product that has 
encouraged and motivated the student to th ink 

more deeply about the subject and increase 
overall learning . This occurs with all studentsô 
posts nearly simultaneously with little to no 
faculty interaction.  

 
 

Figure 3 ï Adapted Immediate Feedback 

Model  
 

By integrating the adapted immediate feedback  
model into the traditional AOD interaction model, 
an improved AI grading model is displayed in 
Figure 4 ï Incorporating AI Grading into AOD . 
This model presents the changes in the 
interaction between the instructor and students 
by including the AI feedbac k into the process . 

First, it demonstrates the timelier feedback from 
the AI grading . Furthermore, the adapted 
immediate feedback model interacts with both 
the faculty member and studentsô tracks. By 
providing immediate feedback, the AI acts as a 
surrogate  for the faculty member . It also relieves 
some of the pressure on the faculty member to 

try and provide timely feedback . The AI grading 
becomes a linking feature between the students 
and the faculty member .  
 

 
 

Figure 4 ï AI Feedback Modified AOD 
Process Model  

Note: a full size figure in the appendix  
 

Based upon the adapted model using AI feedback 
or grading, there are a number of research 

questions that are designed to fill the gaps in the 
literature . Each of the propositions identifies key 
issues beyond the software mechanics of AI 
grading, but rather focuses more on the potential 
impacts and benefits for both the students and 
faculty members.  
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P1: Students benefit from immediate or real -

time AI generated feedback.  
P2: AI grading and feedback is ad equate to 
replace faculty member inputs during the 

discussion board posting cycle.  
P3: AI grading and feedback encourage 
students to think more deeply about the 
topic.  
P4: Students will prefer the AI grade to the 
instructorôs grading process. 
 

These first four propositions focus on the potential 
pedagogical benefits of using AI grading and/or 
feedback . The assumption is that student learning 
benefits from any type of immediate feedback . 
The challenge is that in a real -world setting it is 
unlikely that facul ty members are able to provide 

real - time or near instantaneous feedback . 
Furthermore, with the ever - increasing AI 
sophistication, the current state of AI feedback 
and grading is adequate to replace instructor 
comments at least during the discussion board 
process . However, this is not to imply that AI 
grading is fully able to provide final grades at this 

point . Finally, near simultaneous feedback 
encourages the students to review, revise and 
resubmit their initial and follow on posts which 
should encourage d eeper thoughts on the topic 
and an increased learning level for the material.  
 
P5: Artificial constraints in the AI system 

reduce the studentsô perceived benefits of 
using AI graded AOD (e.g. word limits, 

requirements to post a question vs 
statement to begin, lack of discussion board 
structure, etc. )  
P6: Immediate feedback will reduce stress 

on the students throughout the posting 
process.  
P7: An outside vendor (i.e., not university 
integrated LMS) will create issues for the 
students ï cost, technical issues, ease of 
use.  
P8: An outside vendorôs desire to attract 

customers will create hidden benefits to the 
student.  
 
The second group of propositions focus more on 

the mechanics of an AI grading/feedback system . 
The AI system is likely to have some limitations 
due to the programming . These may include, but 

are not limited to, word counts, required 
formatting or use of questions, various discussion 
board structure, etc . Furthermore, the large LMS 
that universities are using do not incorporat e AI 
at this point . This necessitates additional steps, 
time, effort, and cost to the students and faculty 

member to employ the AI grading system . 
Therefore, both faculty member and students 

have to weigh the tradeoffs of using the system . 

Also, since a th ird party vendor is providing the 
AI solution, there is an implied belief that the 
company will constantly work to improve the 

product due to competition in the marketplace 
which may reduce disadvantages to the students 
and faculty members that exist at th e time of this 
study . The net result of the second group of 
propositions is that the improved AI product 
should benefit the students and faculty member 
to include the pedagogical propositions (P1 -P4).  

 
4 . METHODOLOGY  

 
To conduct an initial examination, an AI system 
was chosen and applied with a student sample . 
Georgia College and State University used 

Packback across three traditional asynchronous, 
online, graduate classes during the spring 2021 
semester . The classes were all part of a single 
Master program . Two different faculty members 
were the instructors of record . Also, the three 
classes were three different courses across two 
differing cohorts of students . All three classes had 

been taught before using traditional discussion 
boards; so, the switch to a n AI grading/feedback 
board was a minimal change to each of the 
existing courses . In other words, the test classes 
were not part of the reaction to COVID nor 
involved other significant pedagogical changes . 
Finally, all of the students were in their second or 

fifth semester of the five semester program and 
had used a traditional discussion board as a part 

of the integrated LMS in a previous class(es) . The 
faculty members believed this group of students 
would provide a fairly wide cross section of views 
and e xperiences . Also, with the studentsô 

experiences with traditional discussion boards, 
they would be excellent judges of the benefits and 
disadvantages of use the Packback AI system 
throughout the semester . Finally, since this was 
an exploratory study, a sim ple 29 question survey 
was offered to the students for a small amount of 
extra credit at the very end of the semester . The 

majority of questions were five point Likert scale 
responses about the Packback system . The 
responses were anonymous, but the student sô 
identification numbers were collected in a 

separate file to apply credit for completing the 
survey.  

 

5. PACKBACK  
 

Packback is an online discussion board platform . 
It was chosen based upon an initial 
recommendation from faculty that were using it 
with undergraduate students at another 

university . On the Packback website home page, 
they state that use of their AOD product will 
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ñInspire self-motivated, critical thinkers through 

inquiry -driven discussion.ò  They even provide 
comments that their system  will improve the 
learning and grading outcomes for students, 

create a more rigorous discussion and reduce the 
workload on faculty members (Packback, 2021) .  
 
A goal of the Packback system is to improve both 
studentsô discussion and easy faculty workloads. 
These are two of the critical issues identified in 
previous studies as advantages. However, the 

question arises of how does Packback work and 
how effective is it AI grading system.  
 
One  key difference between a traditional 
discussion board and Packbackôs system is the 
use of an AI grading  process. The first of the two 

major parts of the AI grading in  Packback was 
when the students are drafting their post . 
Packback provides a number of helpful items to 
encourage them to be more complete with their 
answers . Figure 5 ï Student New Post Screen 
provides an example of what a student would see 
while drafting a post . The Instant Feedback 

column on the right side of the studentsô screen 
helps to guide the studentsô responses. A key 
item is the student is assigned a ñCuriosity Scoreò 
during this process . While it is in draft mode, the 
score is displayed as a range . For example, the 
example post below is low with a 31 -70 potential 
score . In two of the classes, an 80 was required 

to have the post count as a valid post . Also, the 
system helps the students to not focus only on 

the curiosity score, but encourages them to fix 
grammatical errors, add links to relevant 
material, include videos/pictures/charts and 
checks for plagiarism both inside the Packback 

program and outsi de. Finally, as soon as the 
students finishes the post, he or she will receive 
their curiosity score.  
 

 
 

Figure 5 ï Student Post Screen  
Note: a full size figure in the appendix  

This score is provided entirely by Packback and 

does not involve the faculty m ember at this point . 
The score is derived by a Packback algorithm 
based on a combination of the studentsô 

presentation, creditability and effort/depth of the 
individual post. Without having an entire 
discussion of the AI process, the score can be 
summarize d as applying an algorithm that 
correlates high activity, highly curiosity of highly 
driven member posts. The scores are valuated 
against other studentsô posts not only within their 

classôs discussion board, but compared to all 
other students using Packbac k. Finally, the 
algorithm checks for credibility of the post based 
on relevant and reliable sources that are used to 
defend the studentsô main points. This process 
helps to address some the common concerns 

about AI grading reliability.  
 
To continue with th e example , one of the faculty 
members in the test classes required a minimum 
curiosity score of 80 for the post to count as one 
of the three required postings for the weekly 
discussion . The score itself was not used as the 

sole grade for the studentsô discussion board 
results throughout these test classes . However, 
due to the nature of graduate students, the 
faculty members observed some ñfriendly 
competitionò among  the students to continuously 
improve their discussion postsô curiosity scores. 
Figure 6 ï St udent Post on Discussion Board 

shows what students viewed after posting their 
work.  

 

 
 

Figure 6 ï Student Post on Discussion 
Board  

Note: a full size figure in the appendix  
 

This example was taken from an actual reply from 
one of the classes . It was chosen as an example 
for a number of reasons . First, since it was fairly 
long (four full paragraphs), Packback abbreviated 
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it and had a ñView Postò to see the complete post. 

This allowed the shorter version to be screenshot 
more easily and demonstrate a nu mber of key 
points in one figure . First, you can see the student 

was replying to another studentôs post. Also, on 
the bottom row, the studentôs final curiosity score 
was a 100 . A key point about the system was the 
ability for students to edit and re -edit t heir posts . 
Assume that the example draft post example 
ended up scoring a 70 . The student could then go 
back, re -edit it and repost immediately . The new 

score may be an 85 or 90 . If satisfied, the student 
could leave it as his or her post , or if unsatisfie d, 
he/she could re -edit again in an attempt to 
increase the score . The resulting iterative cycle 
created many very highly scored posts . The real 
benefit was not the high curiosity scores, but 

rather, students reviewing and revising their work 
to create bet ter posts which helped in the learning 
process .  
 
Finally, looking at the top right corner there is a 
star and a lightbulb . A star was if the faculty 
member featured this as a significant post in the 

discussion, and the lightbulb, or ñsparks,ò 
represent po sts that the faculty member or other 
students ñsparkedò their curiosity. These little 
items added a different type of feedback and 
provided a useful tool to ensure especially good 
posts were read by the entire class.  
 

There were some significant drawbacks to using 
Packback . First, there is an additional cost to the 

students to purchase use . The pricing model 
continues to change, but it was approximately 
$20 per class during the test semester . Also, 
Packback is not fully integrated into the various 

LMS. Ther efore, faculty have to transfer grades 
between the systems . Packback did provide a 
very good tool to download scores into Excel 
spreadsheets with numerous options . A unique 
challenge with Packback was the inability to 
subdivide the course discussions into modules . 
The entire semester had to be performed on the 

same discussion board (there were a number of 
tricks to minimize this: post naming conventions, 
feature postings, etc.) . Finally, Packback was 
another system that students and faculty 

members had to l earn and operate beyond the 
universityôs LMS. 
 

The overall result was that Packback is not a 
revolutionary new system . However, it is clearly 
an evolutionary step in applying AI to the grading 
and feedback portions of discussion boards . The 
faculty were en couraged enough by the anecdotal 
successes during the semester to use it again in 

the fall 2021 semester with the same programôs 
students.  

6. FINDINGS  

 
The initial survey resulted in 72 useable 
responses . Table 1 presents the demographic 

results for gender, class, etc . It should be noted 
that 100% of the students were in the Master of 
Logistics and Supply Chain Management program 
in this study . The demographics are fairly 
representative of a group of graduate students in 
the field . It leans a little t owards the male side of 
respondents . Two of the three classes were more 

represented, but that also aligns some to the 
class sizes . Since the students are graduate 
business majors, it is also reasonable that the PCs 
were much more common that Macs in the 
sample . Next, the grade distribution is reasonable 
given both the graduate level and split between 

first -  and second -year students and the likelihood 
of higher achieving students being a little more 
likely to provide feedback . Finally, the response 
by 72 stu dents out of a total population of 95 
resulted in a 75.8% response rate . It should be 
noted that a small number of students could have 
been in two courses simultaneously but were 

limited to responding in only one class.  
 

 
 

Table 1 ï Summary Demographics  
 

The use of Likert scale survey questions 
attempted to evaluate the effectiveness of the 
Packback AI towards the students . One of the key 
differences between this work and previous 
studies was to collect student feedback about the 

use of AI grading and/or f eedback . A series of 
specific questions asked questions based upon 
the research propositions . For example, questions 
regarding the value of the immediate scoring and 
other areas addressing the pedological impact 
were included in the survey . These questions  

were aimed at the first four propositions . Also, 

there were numerous questions about the specific 
process to include strengths and weakness of the 
system to examine the second group of research 
propositions . Finally, there were some duplicate 
questions to  check student response consistency . 
A summary of the key results is included here; 

however, providing all of the questions here 
would be redundant and too lengthy.  
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To begin with the pedagogical impacts of AI 

grading, the first key question was ñDid the 
students like the ability to receive immediate 
feedback?ò  The response was an overwhelming 

yes . Over 97% of the respondents answered that 
they either strongly agreed or somewhat agreed 
(70 of 72) . Only two students were neutral or 
opposed . When asked speci fically about AI 
grading portion, the students were still very 
positive . Figure 7 ï I Liked the AI Grading 
presents the studentsô responses to this question 

(5 -Strongly Agree to 1 -Strongly Disagree) . 
Although the result was not as strong as the 
immediate f eedback question, 83.3% of the 
respondents had a positive view and only 9.7% 
were opposed . The combination of the immediate 
feedback and AI grading were supported by the 

vast majority of the students across all classes, 
both genders and regardless of GPA .  
 

 
 

Figure 7 ï I Liked the AI Grading  
 

To continue to examine the pedagogical impacts, 
the students were asked to evaluate their view of 
AI grading compared to the faculty membersô 
grading system . Here, there was a cross section 

of answers . The students did not have a strong 
opinion on which, if either, was better . Figure 8 
highlights this finding . It is interesting that the 
students were not willing to completely trust the 
AI system . However, clearly some students 
preferred the AI compared to th e faculty 
membersô grading processes. There are many 

possible causes for this finding and they could be 

a subject to an entire paper in itself .  However, 
some of the main comments included a lack of 
clear understanding of how the AI system worked 
and how t he professors would incorporate the 
grading into their classes . It should also be noted 
that the faculty members used the results from 

the AI grading differently in their individual 
classes . Finally, some of the variation is clearly 
due to the belief that a minimum score on the AI 

or curiosity score would earn the student full 

credit for the assignment which was not the case.  
 

 
 

Figure 8 ï I Prefer Instructor verse AI 
Grading  

 

One of the key goals of the use of AI was to 
encourage deeper thought and learni ng in the 
AOD. Figure 9 demonstrates that 55.6% of the 
students reported a positive impact . It should be 
noted that the wording of the question did not 
include that the use of the AI could have had a 
negative impact . Therefore, the fact that a 

majority of the students responded that it 
increased their learning experience by using the 
AI system . This is a tremendous benefit to the 
overall class . Furthermore, there are a number of 
second order effects that may have not been 

obvious to the students . First, if over half were 
improving their posts and learning, then the 

remaining students were reading more well -
developed submissions and by default would have 
an increased learning experience . Also, even if a 
student did not feel his or her learning was better, 
the  level of competition within the course likely 
encouraged them to improve their work and 

hence their individual learning . Finally, the impact 
on learning was likely the most significant on the 
students in the middle of the grade distribution . 
The very high  and low achieving students may not 
have gained as much due to their already being 
on the extreme ends of the spectrum. These are 
additional areas for future research . However, the 

initial finding was strong enough for the faculty to 

continue to use AI.  
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Figure 9 ï The AI Encouraged Me to have 
Deeper Thoughts  

 
In terms of the next group of research 
propositions, there were a number of questions 
about the mechanics . A summary table 

condenses these findings due to space 
limitations . Table 2 ï Process Resul ts for Using 
Packback highlights most of the key findings . It 
should be noted that since the specific Packback 
program was used, the findings may or may not 
apply to other AI AOD programs . The table is 
organized with a shortened version of each 

question fo llowed by the studentsô responses. The 
responses are organized by positive, then neutral, 
and finally negative based on the questions . For 
example, the first question was ñIs the use of 
Packback more difficult since it was not 

incorporated into the LMS?ò  The majority of the 
students did not think it was more difficult; so, 

the ñNoò finding is a positive for this question. 
 

 
 

Table 2 ï Process Results for Using 
Packback  

 

For all of the specific, mechanical types of 
questions, the majority of the stu dents had a 
positive response . There were virtually no 

technical problems with the AOD . The two 
students that did have issues both were using 
VPNs to block their identities which when turned 
off, the Packback website worked fine . A concern 
with any AI grad ing system is the students will 
game the process for a better score . For example, 
Packback allows you to put a link into your 

response which will help your curiosity score . 
However, the link could be very much off topic 
and the student still gets the point s. Therefore, it 
was interesting to see that almost 20% of the 
students did game their posts at some time 
during the semester . This both highlights that AI 

is not perfect at this point and faculty member 
involvement is still needed . Next, the students 
enjo yed using the AI system . While not an 
extremely important point, a positive experience 
using the system will likely encourage additional 
use when compared to a negative experience . 
One of the faculty membersô key concerns was 

cost . Students already pay for  a LMS and have 
premium pricing in the program . The majority of 
students did think Packback was worth the 
additional cost . However, the written comments 
did state that since the costs was outside the 
university, some studentsô employers would not 
reimburse  it which led to their dislike . Finally, the 

summary question of overall satisfaction was very 
high at 83% of the students . These findings 

coupled with the pedagogical results highlight 
that the AI grading and feedback had a successful 
proof of principle t est in the spring semester.  
 

7. CONCLUSIONS, RECOMMENDATIONS, 
AND FUTURE OPPORTUNITIES  

 
As previously stated, this was an initial test of the 
Packback . AI grading and feedback systems were 
considered a qualified success based on both the 
faulty membersô and studentsô feedback. The 

majority of the propositions were supported with 
summary data . The students reported they 
learned more, applied more effort and were 
satisfied with the AI system . Faculty members 

were also pleased in general with the clear 
improvement with student work but were not as 
positive due some of the technical items due to 

the stand -alone nature of the AOD, content 
organization abilities, and cost . However, as 
stated before, the overall positive aspects were 
more than enough to adop t the Packback AOD 
again in the upcoming fall semester.  
 

Based on the use of Packback for the first time, 
there were a few clear learning points that will be 
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applied before the next iteration . These items are 

shared as recommendations for any faculty 
membe r planning use either Packback or another 
AI grading system . First, both the syllabus and 

faculty member should clearly articulate exactly 
how the AI scores will be incorporated into the 
overall grading scheme . The key is not whether 
the grade is all AI ba sed, a hybrid or all faculty 
member derived, but rather which will be used . 
That will help to clarify the studentsô 
expectations . The author s recommend a hybrid 

that is given to the students at the beginning of 
the class (i.e., 50 -50% faculty -AI scores bas ed 
upon é)  Next, the benefits and challenges of 
using the AI should be stated at the beginning of 
the semester . For example, one of the challenges 
of Packback is the lack of modules or submodules 

to separate different discussions . This will likely 
be addr essed in future updates of Packback . In 
the spring classes we developed a numbering 
system that aligned LMS module numbers and 
specific posts were to include the number in the 
title . Again, it was a simple item, but helped to 
provide clarity . Finally, facu lty member 

expectations should be restrained . There was a 
minor reduction in workload ;  however,  each 
student post still needed to be read and 
evaluated . The primary benefits were improved 
student posts and more timing flexibility of when 
to review the post ings . The asynchronous portion 
of the board and that the AI will fill in for the 

instructor should be communicated at the 
beginning . The instructor should clearly indicate 

that he or she will be reading all the posts to 
ensure that students are not trying to game the 
system with unnecessary photos, videos, links, 
etc.  

 
Also, due to the introductory nature of this paper, 
there are a number of findings that should be 
more rigorously tested . For example, the sample 
size was not large enough to do specific 
demographic tests beyond a cursory evaluation . 
Another area for future examination is the impact 

on undergraduate students and use in a F2F class . 
It is likely that the findings would remain the 
same; however, the differing nature of these 
groups and class settings might have significant 

impacts on the results . Another key point is that 
the AI software continues to evolve . A future 
examination of the ability of students to game the 

system when less faculty review is conducted 
would help instructors  to moderate their time and 
effort in grading .  
 
The last point about improving nature of the 
software is a key closing point . As more 

companies enter the field and traditional LMS 
recognize the benefits of AI grading, it is likely the 

quality and options for AI grading both inside AOD 

and in other areas will improve dramatically over 
the next ten years . Faculty members should begin 
to realize the potential pedagogical and workload 

benefits . Just as PowerPoint changed classrooms 
20+ years ago, and real - time  media is reshaping 
them today, AI will change the learning 
experience over the next few years . The same 
question arises of how should a faculty member 
apply this new technology to maximize it benefits 
while minimizing its weakness for both students 

and in structors.  
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Appendix:  
 
 

 
 

Figure 2 ï Traditional AOD Interaction between Faculty and Student(s)  
 

 
 
 
 
 
 

 
 

 
 

Figure 4 ï AI Feedback Modified AOD Process Model  
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Figure 5 ï Student Post Screen  
 

 
 

Figure 6 ï Student Post on Discussion Board  
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Abstract  

 
The autonomy and flexibility that online learning contents provide students in a traditional face - to - face 
course require them to pick up newer strategies for regulating their learning process. This study focuses 

on identifying how studentsô self- reported t raits of self - regulated learning may relate to the task value 
of the learning contents of an introductory programming course. This study explores the distribution of 
self - regulated learning and task value components reported by students. A moderately posit ive 
correlation is seen between the task value and perceived self - regulated learning traits of students. The 
findings of this study demonstrate how some of the online learning components and facilitation methods 
that students value the most could be incorp orated into a traditional face - to - face course to promote 
self - regulated learning skills.  

Keywords:  Task -Value, Self -Regulated Learning, Computer -Programming, Self -Evaluation, Interest, 
Help -Seeking  
 
 

1.  INTRODUCTION  
 
Although students today display increasing 

familiarity with online tools and communication 
technologies, many are unfamiliar with online 
learning methods (Gillett -Swan, 2017). The 
flexibility and autonomy that online learning 
afford to learners in an onlin e/blended -online 
environment also necessitate a commitment to 

effectively completing course - related tasks. To 
maintain a high responsibility for the learning 
tasks, students need to perceive a high task 

value, which is how the course meets the 
learner's in terests and future goals. Task value, 
which is a motivational construct, increases 
engagement and promotes course completion 

and academic success (Jung & Lee, 2018; 
Vanslambrouck, 2018; Zhang & Liu, 2019).  
Studies report that students with a high task 
valu e employ more profound cognitive and 
metacognitive strategies (McWhaw & Abrami, 
2001). The flexibility and autonomy of online 

learning also require students to develop critical 
self - regulated learning (SRL) skills and strategies 
(Azevedo, 2007; Barnard et al., 2009; Lee & Choi, 

2011; Rasheed et al., 2020). This paper explores 
the distribution of task value and the self -
regulated learning skills reported by students who 
complete an undergraduate computer 
programming course with significant online 
learning co ntent.  

 
The concept of task value, which derives from 
expectancy -value theory, is operationalized by 

measuring the learners' perspective of the task's 
interest, usefulness, and importance (Eccles & 
Wigfield, 2002).  In their model, Eccles and 
Wigfield defi ne task values with respect to the 

qualities of different tasks and how those qualities 
influence the individualôs desire to do the task. 
Interest in a task refers to the intrinsic value of 
enjoyment or inherent motivation for the task. 
The term usefulness  stands for the student's 
perception that the task will be helpful to meet 
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some future goals. The term importance stands 

for the attainment value or the value of doing well 
on the task.  
 

Self - regulated learning indicates the ability of 
learners to regulat e their motivation, 
metacognition, cognition, and behavior to meet 
their learning goals. Self - regulated learning takes 
place through an active, constructive process. 
Learners plan and set goals before learning, 
monitor their progress, and then self -evaluat e 

their performance after learning (Pintrich, 1999; 
Zimmerman, 2008). Studies have also shown 
that SRL skills regulate students' cognition and 
motivational factors such as task -value (Butler & 
Cartier, 2005; Pintrich, 2004). Prior studies have 
investigated  the role of SRL in computer 

programming courses for a campus -based 
delivery format (Ramirez et al., 2018; Kumar et 
al., 2005; Castellanos et al., 2017).  
 
This study intends to explore the distribution of 
students' perception of the online learning 
contents' task value and investigate how task 

value is associated with perceptions of self -
regulated learning. This study takes place in a 
blended online class of  an undergraduate level 
introductory computer programming course at a 
public university.  
 
The motivation for this study is to explore student 

perceptions after having redesigned an 
introductory programming course to meet the 

learning needs of students dur ing the COVID -19 
pandemic. The redesign is characterized by 
blending online learning with instructor support, 
either via in -person or zoom sessions during 

regular class hours due to the COVID -19 
pandemic. During the two semesters under this 
study, the pand emic situation inhibited students 
from attending in -person sessions. Redesigning 
the course became crucial to motivating students 
and supporting their self - regulated learning skills 
throughout the uncertain conditions caused by 

the pandemic. This study wil l help instructors 
identify how students value the course and its 
learning tasks and what kind of support they 
might require in improving their self - regulated 

learning skills.  
 

2. THE STUDY  

 
This study investigates the distribution of task 
value perceived by students who attended an 
undergraduate - level introductory programming 
course with online learning contents. While online 
learning activities afford autonomy and flexibility, 

they also require students to employ self -
regulated learning skills. Hence, thi s study 

investigates if there exists an association 

between students' perceptions of their self -
regulated learning skills and the task value of the 
course. This study attempts to answer the 

following questions:   
 
¶ How do students perceive the task value of 

the introductory programming course and its 
online learning contents?  

¶ How do students who attend an introductory 
programming course perceive their self -

regulated learning?  
¶ What kind of association exists between the 

task value and the perceived self - regula ted 
learning traits reported by students in an 
introductory programming course that 
contains online learning components?  

 
Context  
This study takes place during two semesters of an 
undergraduate introductory Java -programming 
course. The course contains a significant online 
component that includes a series of short video 
lectures, detailed code demonstrations of 

programming solutions, self -assessment quizzes, 
graded quizzes, graded online assignments, 
structured feedback, and a discussion forum. In 
addition, students access all the learning 
materials for the course from the Learning 
Management System  (LMS) .  
 

Students regularly complete  auto -graded practice 
quizzes that follow every lecture video. The 

lecture videos that introduce key concepts are 
short and do not exceed fifteen  minutes. The 
practice exercise also includes a series of coding 
assignments that require students to design an d 

implement programs in Java using Eclipse -  an 
integrated development environment (IDE) used 
throughout the course. The coding assignments 
are more significant projects for which students 
obtain feedback from the instructor to improve 
their solutions. Stud ents communicate to the 
instructor via the online discussion board, emails, 

and office hours set up through Zoom. The 
assignment submission drop box in the LMS 
affords ways to provide written and video 
feedback for the submissions.   

 
Apart from the asynchronous online components, 
the course supported a bi -weekly instructional 

session during regular class hours during both 
semesters. During the first semester under the 
study, due to the COVID -19 pandemic situation, 
the instructional  sessions were conducted using 
Zoom. It became possible to achieve in -person  
sessions during the following semester through 

in -person classes. However, the pandemic 
situation  still made it impossible for a few 
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students to attend all the  in -person  sessions due 

to their need to quarantine. In addition, since all 
the learning materials and recordings were 
available online, students could flexibly learn 

from home and get caught up on the course 
materials if they could not attend any of the face -
to - face sessions.  
 
Each face - to - face session covered a quick recap 
of the concepts covered in the video lectures, 
followed by problem -solving sessions that 

discussed several types of problems typical to the 
programming topic. In addition, the instructor 
used the face - to - face sessions to address 
common errors encountered by students. The 
assignments for a topic contained multiple 
questions, and they could be completed by 

students flexibly and submitted before a hard 
deadline. Students were allowed to submit their 
assignments fo r the instructor's feedback. They 
were allowed to use the feedback to correct or 
improve their solution and resubmit the problem 
before the hard deadline. The video lectures and 
the associated online quizzes made it possible for 

students to complete a self -assessment of their 
knowledge and re -watch the videos if needed to 
clarify any misconceptions. Students must do 
prior planning, independently write the programs, 
obtain feedback, or help if needed, and reiterate 
the solutions to meet the programming 
assig nments' problem -solving requirements fully. 

The videos, quizzes, and assignments contained 
mechanisms that support students' skills to apply 

self - regulated learning cycles.   
 
The students in this class, who are also the study 
participants, are regular camp us students. The 

introductory Java Programming course is a 
required pre - requisite for several higher - level 
Computer Information Systems courses. 
However, this is also a general education course 
that enrolls students who are non -majors.   
 
The LMS has featur es that allow the instructor to 

set up deadlines and control access to submission 
drop boxes, quizzes, and assignments. The 
calendar system in LMS also provides submission 
reminders on the course page. In addition, 

students visit the course pages several t imes a 
week to keep track of the tasks and due dates. 
Finally, the online discussion boards allow 

students to interact with the rest of the class.   
 
Survey Instruments  
Seventeen students from the first semester and 
fourteen students from the following seme ster 
participated in an anonymous, end -of - the -course 

survey. In the instructor's absence, the survey 
was administered to all students concurrently 

during class time using an online survey tool. 

Table 1 summarizes the three main parts of the 
study implement ed. The end of the course survey 
includes an SRL section, a task value section, and 

a ranking of course - related tasks section.  
 
Survey type  Scale  Instru -

m ent  
Measurement  

SRL 1 ï 5 

Likert 
Scale  

OSLQ with 

six sub -  
scale s 

Goal Setting, 

Environment 
Restructuring , 
Task 
Strategies, 
Time 
Management,  
Help Seeking, 

Self -Evaluation 
capabilities of 
students  

Task  
Value  

1 -  7 
Likert 

Scale  

MSLQ -  
task value  

sub -scale  
(only)  

Interest, 
Usefulness, 

Importance of 
the course.  

Ranking  
Questions  

1 -  5 
Rank 
Order  

Developed  
by the 
author A 
of set of 

three 
ranking 
questions, 
each with 
5 choices.  

Ranking of 
reasons that 
makes the 
course 

important,  
interesting, and 
useful to 
students  

Table 1 . Summary of s urvey instrument s 

 
The survey instrument includes an Online 
Strategies for Learning Questionnaire (OSLQ), a 
pre -validated 24 - item questionnaire that 
evaluates students' SRL skills in an online 
learning environment (Barnard  et al. , 200 9). The 

OSLQ consists of goal setting, environment 
restructuring, task stra tegies, time management, 
help -seeking, and self -evaluation subscales. The 
subscales of OSLQ map into Zimmerman's SRL 
model (Zimmerman, 1998), consisting of 
forethought, performance, and self - reflection 
phases. The goal setting and environment 

restructuring  phase correspond to the 
forethought phase of Zimmerman's SRL model. 

The subscales of task strategies, time 
management, and help -seeking correspond to the 
performance phase of the SRL model. As the 
name suggests, the self -evaluation subscale 
measures the s elf -evaluation phase of 

Zimmerman's SRL model. The OSLQ asks 
students to rate their responses on a scale of 1  
('not -at -all - like -me") to 5  ("very -much - like -me"). 
Appendix A shows the subscales and items in the 
OSLQ used in this study. The internal reliabili ty of 
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OSLQ, as indicated by Cronbach's alpha value, is 

between 0.85 and 0.92 for the subscales 
(Barnard, Paton & La n, 2008).  
 

In addition to the items from the OSLQ 
questionnaire, the survey instrument contains six 
questions that measure the perceived tas k value 
of course contents. These questions are part of a 
Motivated Strategies for Learning Questionnaire 
(MSLQ) (Pintrich et al., 1993). Appendix B shows 
the task value subscale of the MSLQ. In addition 

to the task value scale, the survey also includes a 
series of ranking questions created by the author 
to discover how various critical features of the 
course content shape students' perceived 
importance, u sefulness , and interest. Students 
rank the answer choices on a scale of 1 (most 

important/useful/intere sting) to 7 (least 
important/useful/interesting). This survey 
component helped the instructor pinpoint the 
course design's important aspects of the 
perceived task value.  
 
The task value components of the MSLQ survey 

can only be used to collect a general perception 
of students about the importance, interest, and 
usefulness of a course. To learn how students 
value various course features, the author of this 
paper created a set of ranking questions to know 
what some of the course - related features wer e 
useful, important, and interesting to students. 

Appendix C shows three ranking questions, each 
with five choices. Students respond to these 

questions by ordering the choices on a scale of 
1(high value) to 5 (low value). The electronic 
survey tool ensured  that no choice in a set had 
the same rank.  

 
3.  RESULTS  

 
Before analyzing the survey results, the author of 
this paper inspected the data to find and remove 
any incomplete attempts. The online survey tool 
had features that could control the ranking 

questions' irregularities, such as using the same 
rank value for two different answer choices. 
Altogether, 31 students had fully completed the 
survey.   

 
Measuring SRL   
Cronbach's alpha value provides the reliability of 

the 24 - item survey instrument on onli ne learning 
strategies. In the current study involving OSLQ 
and consisting of 31 (complete) responses, the 
Cronbach's coefficient value of the subscales is 
sufficient with an alpha value between 0.88 -  0.66 
for the sub -scales, as shown in Table 2. A high 

alpha value indicates a high internal consistency 
of the items in each subscale and the overall SRL 

scale. Shapiro -Wilk test performed on data from 

each subscale revealed that only three out of the 
six subscales indicated a normal distribution. 
Therefore, me dian values are used as the 

descriptor for each subscale.  
 

SRL Sub - Scale  
  

Cron  

bach -  
Alpha  

Median  
Score  

Goal Setting (GS)  0.72  3.9  

Environment  
Restructuring (ER)  0.88  3.4  

Task Strategy (TS)  0.78  3.6  

Time Management 
(TM)  0.86  3.1  

Help Seeking (HS)  0.66  3.4  

Self Evaluation  (SE)  0.68  3.5  

SRL total  0.85  3.5 
Table 2 . Aggregate  scores of the online SRL 
subscales   
 
Appendix A shows the items for every subscale of 

the OSLQ questionnaire. As described in the 
previous section, students' responses to the SRL 
questionnaire are scored on a scale of 1  (ònot -at -
all - like -me") to 5  ("very -much - like -me"). Table 2 
indicates the median value of the weighted 
average scores of each of the subscales of the 
SRL questionnaire. All the components appear 

symmetrically distributed from the histogram 

shown in Figure 1, except for environment 
restructuring skewed to the left. The scores used 
to construct the bar chart uses the median value 
of the survey responses for each of the 
components of the SRL survey.   
 

Task Values  
The survey measures the task value of the course 
on a scale of 1 (that stands for most 
important/useful/interesting) to 7 (least 
important/useful/interesting), using the task 
value subscale of the MSLQ questionnaire. 

Appendix B shows the item s and the task value 
subscale. Shapiro -Wilk test was used to check the 
normal distribution of the responses for the task 
value subscales that were found to be non -

parametric.  
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Figure 1. SRL Components Histogram  
 
Table 3 shows the median scores for impor tance, 
utility, and interest. The median overall task 
value score is 6.5, which indicates a high value.  
Through the task value survey responses, 
students express how much they felt the course 

to be important, useful, and interesting by 
answering a series o f ranking questions on a scale 
of 1(most important/useful/interesting) ï 7 (least 
important/useful/interesting).  
 

 
Table 3 . Aggregate Task Value Scores  
 

The c omponents of the task value scores are 
depicted in a bar chart in Figure 2. The bar chart 
has seven bins corresponding to the task value 
scale of 1 to 7. The scores are used to construct 
the histogram using the median value of the task 
value survey responses from each student for 
each task value component. As a result, the bar 

chart displays a skew ed distribution of the three 
task value components.   
 

 
Figure 2. Task Value Components Histogram  
 
Correlation between Task Value and SRL   
Data collected from the survey reveals a 

moderately positive correlation between some 
SRL and the task value componen ts. Table 4 
shows the correlation matrix with the values of 
Spearmanôs rank correlation coefficients, r, and 
the significance value p. For correlating the 
aggregate SRL and task value scores, values of 
óSRL Total Scoreô and óTask Value Total Scoreô are 

calculated for every student by using the 
weighted average of all SRL and Task Value 
responses, respectively.   
 

The correlation matrix in Table 4 indicates a 
medium positive correlation between task value 

components and the SRL components of task 
strategy, he lp -seeking, and self -evaluation.   
 

 
Table 4 . SRL ï Task Value Correlations  
 

Task Value

 Sub-Scale

Cron

bach-

Alpha

Median 

Score

Importance 0.91 7

Utility 0.76 6.7

Interest 0.85 6.5

Task Value Total 0.91 6.5
 Task

 Value

 Total 

Score 

Task 

Value-

Interest

Task 

Value-

Useful

Task Value-

Importance

SRL Total 

Score
r=0.41  

p=0.02

r=0.39

p =0.02

r=0.51

p =0.03

r=0.39

p = 0.02
Goal 

Setting
r=0.33  

p=0.06

r =0.28

p =0.1

r= 0.44

p =0.01

r=0.37

 p=0.03
Env.

Restruct
r=0.13

p= 0.4

r=0.1

p =0.5

r=0.16

p=0.3

r=0.17

p=0.35

Task 

Strategy
r=0.46 

p =0.008

r= 0.38

p =0.03

r= 0.46

p= 0.009

r=0.52

p=0.002

Time 

Manageme

nt

r=0.29

p=0.1

r=0.16

 p=0.3

r=0.38

 p=0.03

r=0.48,

p=0.005

Help

Seeking
r=0.49

p=0.004

r=0.4,

 p=0.02

r=0.45  

p=0.009

r=0.48,

p=0.05
Self 

Evaluation
r=0.52

p=0.002

r= 0.49 

p=0.005

r=0.5

p <0.001

r=0.58

p < 0.001
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All the grey -colored cells in the correlation matrix 

in Table 4 show the significant correlations whose 
p-values are less than 0.05. There was no 
significant correlation between task value and the 

SRL components of environment restructuring 
and time management. Perception of goal setting 
and time management is moderately correlated 
with the usefulness and interest in the course. A 
medium positive correlation be tween the SRL and 
task value indicates that students who perceive 
high task value may not always report high SRL. 

Conversely, students who have low scores of SRL 
may still perceive a high task value. students  
 
Cluster analysis is used to visualize how stud ents 
could be separated into distinct clusters based on 
the association between their task value and SRL 

scores. A K -Means cluster analysis using the 
standardized aggregate scores of SRL and task 
values shows the presence of three discernable 
clusters, as shown in Figure 3. The three -cluster 
model, created using the K -Means cluster 
analysis method, is shown in Figure 3. This three -
cluster model explains 66.08% of the variance, a 

within -group error -sum -of -squares (SSE) of 
20.35, and a between -group SSE of 39 .7. Among 
the three clusters, Cluster 0 is the largest one that 
has 13 students who report moderately high task 
value and medium to low SRL skills. Cluster 1 is 
the next large cluster with 9 students, indicating 
high perceptions of task value and higher SR L 

score. Finally, Cluster 2 has 9 students who report 
low perceptions of task value and lower scores of 

SRL. A sizeable number of students under Cluster 
0 supports the lack of a strong correlation 
between task value and SRL scores, as indicated 
in Table 6.  

 

 
Figure 3. Cluster Analysis SRL and Task 
Value  
 

Ranking the Factors that Make the Course 

Valuable  
Tables 5, 6, and 7 show the ranking of various 
features of the course to learn the order in which 

these  features contribute to the  perceptions of 
task value. The ranking questions require the 
survey respondents to order the choices such that 
a response of 1 stand s for the most ranked -choice 
and a response of 5 stands for the least ranked 
one . However, the responses to the ranking 
questions, as shown in Tables 5, 6, and 7, elicit 

the course design features that students find 
most, or least important, interes ting, and useful. 
For each ranking question, students were asked 
to order the choices on a scale of 1 to 5. The 
median score values in Tables 5, 6, and 7 show 
the ranking scores' median values based on 

student responses. The column called 'Final Rank' 
is b y ordering the calculated median scores of 
each choice.  
 

Please rank each of the choices on a scale 
of  1 -  5 on why this course is  important  to 

you. On the 1 - 5 scale, 1 stand for (most 
important) and 5 stands for (least 
important).  

  Median  
Score 

of 
Ranks  

Final  
Rank  

It is a required course  4 3 

It allows me to learn  how to 

write computer programs  

2 1 

It improves the chances of 
getting a job  

2 1 

It allows me to 
understand  how a 
programming solution  
is constructed using logical 
elements  

3 2 

It  makes me successful in 
future classes  

4 3 

Table 5 : Ranking question on why the course 
is important.  

 
When asked why the course is important to 

students, the median scores of the item with the 
highest and the lowest ranks varied by 2 points 
on the Likert scale. The most important feature of 
the course was that it helps students learn how to 

write computer programs and helps them get 
jobs. Even though the introductory programming 
course is a pre - requisite for many other upper -
level courses in the CIS program, it is also a 
general education course that enrolls non -majors.  
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Non -majors may not require introductory 

programming for their fut ure studies. However, 
many non -majors attend this class to view 
programming as an essential job skill. Therefore, 

future course design iteration could leverage this 
motivational aspect and show how professionals 
in different careers use computer programmin g in 
day - to -day jobs.  
 
Table 6 shows the ranking for items that ask 
students about the usefulness of the course. 

Again, the variation between the minimum and 
maximum scores was 2 points on the Likert scale. 
Furthermore, it seems as if students focus on the 
usefulness of the course based on problem -
solving and programming skills they have picked 
up.  

 

Please rank each of the choices on a scale 
of 1 -  5 on why this course is  useful to you. 
On the 1 - 5 scale, 1 stands for 
(most  useful), and 5 stands for (leas t 
useful).  

  Median  
Score  
of 
Ranks  

Final  
Rank  

I learnt how to write and 
test  Java programs using 
Eclipse (IDE)  

3 2 

I improved my problem -
solving skills by writing 

programs  

2 1 

I can apply what was learnt in 
this class in future courses  

3 2 

I have developed skills to 
evaluate the correctness of 

my programs  

4 3 

I have gained skills on how to 
translate the requirements  
in the problem to develop 
programming solutions  

3 2 

Table 6 . Ranking questions on why the 
course is useful.  
 
Student perceptions on the utility of the course 
could have been influenced by the fact that heavy 
emphasis was placed on problem -solving 

methods. For example, the code -demonstrations 
video breaks down a typical programming process 
into identifying the giv ens in the problems, 
looking for similar problems from the worked -out 
examples, identifying the required outputs, and 
configuring the programming constructs. In 
addition, the class discussions usually centered 

around problem -solving methods. The 
assignment  feedback also contained pointers on 
how students could improve their self -evaluation 

skills and programming skills. Therefore, a sizable 

portion of the online videos and class discussions 
afforded instruction on developing problem -
solving and programming skills, supporting 

student SRL.  
 
Students would spend most of their learning time 
writing and iterating their programming solution 
using Eclipse IDE equipped with 'intelli - sense' to 
guide students through their code. However, 
most novice students struggle with self -

evaluating their code's correctness and require 
help and feedback from the instructor. That could 
have been why students gave lower rank to the 
usefulness of the course in helping them learn 
how to evaluate the correctness of their program 
by the mselves.  

 
Table 7 shows the ranking for items that ask 
students why the course is interesting. In Table 
5, ranks 1 and 2 pertain to the design of the 
course. The hands -on, active learning and 
facilitation methods involved learning 
components that made the  class enjoyable.  

 

Please rank each of the choices on a scale 
of 1 -  5 on why this course is  interesting  to 
you. On the 1 - 5 scale, 1 stands for (most 
interesting) and 5 stands for  (least 

interesting).  

  Median  
Score  
of 

Ranks  

Final  
Rank  

I liked the way the course 
was facilitated (e.g.: code 
demos,  
videos, self -assessment 
quizzes, and multiple 
submissions for assignment)  

2 1 

I found  it interesting to learn 
programming by completing 
the module assignment 
questions.  

3 3 

I enjoyed the hands -on  

learning process  

2.5  2 

I enjoy  learning how the basic 
programming constructs  such 

as the decision structures, 
loops, and objects are used in 
real -world applications  

3 3 

I enjoyed working with Eclipse  4 4 

Table 7 . Ranking questions on why the 
course is interesting  
 

The lower final ranks pertain to the steps required 
to complete a coding assignment, including using 
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Eclipse IDE to complete programs.  Future course 

design could investigate more user - friendly IDEs 
suitable for b eginner learners.  
 

4. DISCUSSION  
 

This study investigates studentsô perceptions of 
the task value of an introductory programming 
course. This study also presents the distribution 
of various SRL skills reported by the students. 
While the task value items of  the survey pertain 

to the course -specific features, SRL questions 
pertain to a studentôs learning skill that may not 
pertain specifically to the programming course. 
Their past and current learning experiences may 
influence a studentôs self- reported SRL sk ills. The 
distribution of the SRL components shows a 

mostly symmetrical distribution, but the reported 
task value components are all are skewed onto 
the higher task values in the 1  (high task value) -
7 (low task value)  scale.  
 
The study results cannot asce rtain if perceptions 
of task value would have contributed to the 

reported SRL scores or vice versa. However, the 
study discovers a moderately positive correlation 
between various components of task value and 
the SRL. In addition, the presence of student 
clusters has implications on how the course 
design could have catered to the learning needs 
of students from each group.  

 
The ranking questions for the three components 

of the task value, as depicted in Tables 5, 6, and 
7, show that the course design and fac ilitation of 
an active learning process play an essential role 
in generating interest in learning. The course 

facilitation methods and active learning that 
students found enjoyable require them to apply 
higher levels of SRL while working on the various 
onl ine components. For example, completing the 
assignment is a multi -week process that requires 
cycles of planning, learning the materials, writing 
the programming solutions, obtaining feedback, 

and fixing the solution. Every assignment 
package also requires students to plan out their 
learning process by deciding when and how to 
complete the self -assessment quizzes, watch or 

re -watch the videos and get help. The instant 
feedback from the quizzes allows students to 
revisit the concepts presented in the videos. The 

debugging methods demonstrated through the 
videos show how to check the code before 
submitting the program. Multiple submissions of 
an assignment allow students to obtain feedback 
and guidance from the instructor and a chance to 
improve the final versi on. The feedback and the 

grades from the formative assessments could 
help students strategize their learning for the 

coming weeks. Therefore, a significant part of 

instruction and feedback provided ways to involve 
students in self - regulated learning.  
 

The clusters in  Figure 3 reveal an association 
between low - task value and lower perceived SRL. 
Therefore, students in this cluster could be 
motivated by making the course more exciting 
and engaging that they feel motivated to develop 
their SRL skills by engagi ng in the course. On the 
other hand, students from the central cluster that 

reported medium to high task value and low SRL 
skills could benefit from encouraging feedback 
that explains how completing the task has 
improved or could improve their SRL skills. 
Therefore, another approach will be to adapt the 
learning contents that will enhance task value and 

perceptions of SRL among students depending on 
their current perceptions.  
 
This study took place in two small classes, and 
only 31 students participated in  the survey. A 
small sample size limits the generalizability of the 
findings. Despite its limitations, this study has 

developed a method to study the relationship 
between online learning strategies and task value 
using well -known and validated survey 
instr uments that can apply across multiple 
contexts and online course delivery methods. 
Future studies could compare the self - reported 
SRL skills with the observed SRL by collecting 

course - related data logs. What students reports, 
however biased they might be, are nevertheless 

significant as it could determine the perceptions 
of self -efficacy, which is a crucial motivating 
factor for students to continue to engage in future 
programming courses.  

 
Both self -efficacy and SRL are perceptions that 
could be influence d by factors unrelated to the 
course alone. However, task value is an important 
motivating factor that shows the situational 
interest of the student. Knowing what students 
value in a course can help instructors figure out 

ways to improve student SRL. Such a student -
centric approach to course design will help 
students take advantage of the flexibility and 
autonomy provided by online learning 

components to achieve academic success.  
 

5.  CONCLUSIONS  

 
This study elicits student perceptions of their SRL 
skills and task value for an undergraduate 
introductory programming course with significant 
online learning content. Course -specific factors 
that influence the perceived task value regarding 

importance, u tility, and interest could guide the 
future redesign of the online learning experience. 
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Student responses rank a well - facilitated, hands -

on learning experience essential for making the 
course interesting. Students found the course to 
be necessary for their  long - term career 

prospects. Additionally, due to the focus on 
problem -solving methods, students felt the 
course helped improve their problem -solving 
skills.  
 
Correlation studies and cluster analysis indicated 
an association between task value and perceive d 

SRL reported by students. The clusters did 
suggest that students who express high task 
value also tend to perceive higher SRL skills. It is 
also observed that students who perceive a low 
SRL for themselves tend to report a lower task 
value. Most of the s tudents do not fall under 

either extreme, reporting a medium to low SRL 
with medium to high task values. Students in the 
low and medium score clusters that form a sizable 
portion of the class could benefit from instruction, 
activities, and feedback to impr ove their actual 
SRL and how they perceive their SRL skills. Future 
studies could use student data to infer self -

regulated learning behavior and compare the 
findings with the SRL that students report 
through surveys.  
 
Online learning continues to challeng e ways in 
which students employ self - regulated learning. 
Students' lack of face - to - face interaction and 

increased autonomy and responsibility requires 
them to develop newer SRL strategies in an online 

learning environment. Therefore, developing 
strategies to improve the course content's task 
value could motivate students to build better 
online learning strategies.  
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Appendix A  
 

 

OSLQ questionnaire and responses were used to rate various SRL skills. The term ñonlineò in the 
original survey was modified to ñonline/blended-onlineò to be consistent with the names of the 
learning modality that is familiar to students. All the changes made to the original survey instruments 
are shown as italicized words in the items listed above.  

Goal Setting

5- Very 

much like 

me 4 3 2

1- Not at 

all

 like me

I set standards for my assignments in online/blended

courses.

I set short-term (daily or weekly) goals as well as 

long-term goals (monthly or for the semester).
I keep a high standard for my learning in my 

 courses

I set goals to help me manage studying time for my 

online/blended-online  courses.
I don't compromise the quality of my work 

because it is online

Environment Restructuring

I choose the location where I study to avoid too 

much distraction.

I find a comfortable place to study.

I know where I can study most efficiently

 for online/blended-online courses.

I choose a time with few distractions for studying for 

my online/blended online  courses.

Task Strategies

I try to take more thorough notes for my 

online/blended online  courses because notes are even 

more important for learning online than in a regular 

classroom.

I read aloud instructional materials posted online to 

fight against distractions.

I prepare my questions before joining in  discussions.

I work extra problems in my online/blended-online 

courses in addition to the assigned ones to master the 

course content.

Time Management

I allocate extra studying time for my online/blended-

online  courses 

because I know it is time-demanding
I try to schedule the same time everyday or every 

week to study for my online/blended-online  courses, 

and I observe the schedule.

Although we don't have to attend daily (in-person)  

classes,I still try to distribute my studying time evenly 

across days.

Help Seeking

I find someone who is knowledgeable in course content 

so that I can consult with him or her when I need help.

I share my problems with my classmates online so we 

know what we are struggling with and how to solve our 

problems.

If needed, I try to meet my classmates face-to-face.

I am persistent in getting help from the instructor 

through e-mail and regular class-sessions.

Self Evalutaion

I summarize my learning in online/blended-online 

courses to examine 

my understanding of what I have learned.

I ask myself a lot of questions about the course 

material  when studying for an online/blended-online 

course.

I communicate with my classmates to find out how

 I am doing in my online/blended-online classes.
I communicate with my classmates to find out what I 

am learning that is different from what they are 

learning.

This set of questions requires you to self-assess your competency

 in various aspects of self-regulated learning. Please note that the use of the term "online" in 

some of the questions are synonymous with "blended-online". Please provide responses to the 

following questions on a 1 to 5 scale where 1 stands for " Not at all like me" and 5 stands for 

"Very much like me"



Information Systems Education Journal (ISEDJ)  20 (4) 
ISSN: 1545-679X  September 2022 

 

©2022 ISCAP (Information Systems and Computing Academic Professionals)                                   Page 30 

https://isedj.org/; https://iscap.info  

APPENDIX B  

 

 
Task Value subscale of MSLQ questionnaire and survey results  
 

  

7-

Strongly

 

Agree

6 5 4 3 2

1-

Strongl

y 

Disagre

e

Importance

It is important for me to learn the course material 

in this class.

Understanding the subject matter of this course is very 

important to me.

Utility

I think I will be able to use what I learn in this course 

in other courses.

I think the course material in this class is useful 

for me to learn.

Interest

I am very interested in the content area of this course.

I like the subject matter of this course.

Please answer this question on a scale of 1-7 where 1 stands for "Strongly disagree"   

and 7 stands for "Strongly agree".
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APPENDIX C 
 

Please rank each of the choices on a scale of  1 -  5 on why this course is  important  
to you. On the 1 - 5 scale, 1 stand for (most important) and 5 stands for (least 
important).  

  Rank Order  

It is a required course   

It allows me to learn  how to write computer programs   

It improves the chances of getting a job   

It allows me to understand  how a programming solution is constructed 
using logical elements  

 

It  makes me successful in future classes   

 
Please rank each of the choices on a scale of 1 -  5 on why this course is  useful to 
you. On the 1 - 5 scale, 1 stands for (most  useful), and 5 stands for (least useful).  

  Rank Order  

I learnt how to write and test  Java programs using Eclipse (IDE)   

I improved my problem -solving skills by writing programs   

I can apply what was learnt in this class in future courses   

I have developed skills to evaluate the correctness of my programs   

I have gained skills on how to translate the requirements  
in the problem to develop programming solutions  

 

 
Please rank each of the choices on a scale of 1 -  5 on why this course is  interesting  
to you. On the 1 - 5 scale, 1 stands for (most interesting) and 5 stands for  (least 
interesting).  

  Rank Order  

I liked the way the course was facilitated (e.g.: code demos,  
videos, self -assessm ent quizzes, and multiple submissions for 
assignment)  

 

I found  it interesting to learn programming by completing the module 
assignment questions.  

 

I enjoyed the hands -on learning process   

I enjoy  learning how the basic programming constructs  such as the 
decision structures, loops, and objects are used in real -world applications  

 

I enjoyed working with Eclipse   

Ranking Question for why the course (and its tasks) were interesting, important, and useful 
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Abstract   
 
This paper examines responses to questions about job satisfaction and inclusion from professionals in 
the information technology field . Responses from over 10,000 professionals were analyzed to determine 
if there were differences in response to these questions based on gender of respondent. This information, 

along with previous research on inclusion of women in higher education and indust ry, are discussed to 
determine similarities with previous research. Results from the study are used to suggest ways that 
educators can use the responses to improve recruitment and retention of females in technology majors 
and minors.  
 
Keywords:  Women in te chnology, recruitment, retention, job satisfaction, inclusion . 
 

 
1.  INTRODUCTION  

 
Jobs in information technology (IT) continue to 
grow in the United States and new jobs are 
predicted to increase  by 11%, adding 

approximately half a million ne w jobs by 2029 
(Bureau of Labor Statistics, 2021 ) . In 2015, only 
25% of computing jobs in the United States were 

occupied by women which declined sharply since  
the 1990ôs but has been holding steady in recent 
years  (Ashcraft, McLain, & Eger, 2016) . In rapi dly 
growing fields within IT such as information 

security analysis, jobs are projected to grow at a 
staggering rate of 31% over the next 10 years 
with only 16.8% of jobs in the area held by 
women (Womenôs Bureau, n.d.). Retention of 
female employees in IT related fields is dismal 
with more than 50% of women leaving the  field 

(Hewlet t, Luca, Servon, Serbin, Shiller, Sosnovich 
& Sumberg , 2008) . There are many factors 
leading to this underrepresentation, starting with 
fewer women choosing information technolog y 
careers in college and large numbers leaving the 

field for various reasons .  
 
In order to increase participation by women in the 

technology field, it is important to understand 
why women choose or do not choose to major in 
information technology related fields in college 
and why they choose to leave their careers in 

large numbers . Understanding these factors may 
help educators recruit and prepare female 
students for IT careers and aid employers in 
retaining employees.  
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The purpose of this study is to loo k at various 

aspects of job satisfaction and inclusion for 
professionals in IT careers and determine if there 
are differences in these beliefs between genders.  

This study will compare responses to male 
counterparts whereas many previous studies on 
women in  the workplace are studied as a 
standalone population. Comparing the two 
populations will provide insight into whether 
certain factors are considered differently across 
gender or if there are factors of job dissatisfaction 

that are shared by both males and  females.  
 

2. BACKGROUND INFORMATION  
 
Fewer Women Entering the Field  
In 2019, more 18 -24 year old females were 

enrolled in colleges and universities than males 
with  57% compared to 43% , respectively 
(National Center for Education Statistics, 2021a) . 
This trend has held steady since 2010 and 
graduation rates show similar differences with 
66% of female students earning a baccalaureate 
degree within 6 years of enrollment compared 

with 60% of male students (National Center for 
Education Statistics, 2021c) . However, in IT 
related fields these numbers vary greatly . At the 
associateôs degree level in computer and 
information sciences, 80% of the degrees were 
awarded to male students. In 2018 and 2019, 
63,703 bachelorôs degrees in computer and 

information scie nce were awarded to male 
students and 15,894 awarded to female students 

during the same time period . Even though female 
populations in four -year schools continue to 
exceed those of males, degrees awarded in 
computer related fields are significantly skewed 

towards males (National Center for Education 
Statistics, 2021b).  
 
Reasons why females are underrepresented in 
baccalaureate programs have been studied by 
many researchers over the years with hopes of 
mitigating the problem . Serapiglia & Lenox 

(2010) discus sed a complex decision -making 
process for women pursuing computer 
information systems degrees . They found that 
male role models, positive introduction to 

computers and technology, the opportunity for 
earnings, and natural talent at problem solving 
were som e factors that lead women to choose CIS 

as a major . Lack of female role models in IT, 
media perceptions, parental guidance as well as 
previous programming experience also 
potentially play a role in selection of computer 
related majors (Jung, Clark, Patters on & Pence , 
2017) . In countries where females are more 

represented in technology fields like Malaysia, 
lack of female role models is not a problem as it 

is for students in the United States and Europe 

(Othman & Latih, 2006).  
 
Socialization and early educat ion have also been 

studied as possible reasons women do not pursue 
careers in STEM fields and computer science, in 
particular . An increasing lack of confidence and 
fear of failure in technical fields as female 
students progress through their education has 
been cited by many researchers as a deterrent for 
choosing computer related fields as a career 

(Jung, et al ., 2017; McGee, 2018; Serapiglia & 
Lenox, 2010) . Lack of female role models and 
stereotypes of ñgeeks onlyò mindsets have also 
been cited as reasons female students do not 
enroll in technology related degree programs  
(Serapiglia & Lenox, 2010) . Preconceptions 

deterring women from studying computer science 
indicate that many believe computer science is a 
male dominated field and that women who work 
or s tudy computer s have low self -worth, are 
unattractive, and are different or atypical (Berg, 
Sharpe, & Aitkin, 2018).  
 

Fewer Women Remaining or Advancing in 
Field  
Once women decide to pursue educational 
opportunities in computer related fields, they face 
many barriers in the workplace that lead to 
problems with retention . In 2008, technology 
fields had the highest rate of abandonment of the 

STEM fields with over 50% of women leaving the 
field and at a higher rate than their male 

counterparts (DuBow , & Gonz alez, 2020) . 
Research has shown that five areas of concern are 
responsible for many women leaving the field . 
Bias, isolation, supervisory issues, promotion 

opportunity and process, and other external life 
issues are the often cited  reasons for women 
leavin g technology (Hewlett, et.al,  2008) .  
 
While many women remain in technology careers, 
those that leave discuss multiple factors 
influencing their decision . Mentioned in their 

report on brain drain in STEM fields, Hewlett and 
colleagues  (2008)  found a signi ficant number of 
women who quit in their thirties due to lack of 
support at their job and challenges with work/life 

balance . In addition to these, women also 
mentioned male -dominant attitudes, isolation, 
undefined career paths, and reward systems 

based on risk - taking as barriers confronted in the 
technology workplace . In focus groups 
investigating workplace barriers and voluntary 
turnover, Allen, et al. , (2006) found that women 
left their jobs due to problems with flexibility in 
scheduling, family issues, s tress, and workplace 

policy issues .  
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Once in field, many women report feelings of 

career ñstallò, where they feel they are no longer 
getting ahead at work . In 2014, approximately 
33% of Asian, Hispanic, and Caucasian women 

reported feelings of career ñstallò and a 
staggering 48% of African American women felt  
that their careers had  stalled (Hewlett, Sherbin,  
Dieudonné, Fargnoli, & Fredman , 2014).  
 
Advancement opportunities for women in 
technology  fields have  also lagged  behind  

opportunities for men . In 201 6, only 20% of the 
Chief Information Officer positions in Fortune 100 
companies were held by women (Shein, 2018) . 
While some attribute this to the relative numbers 
of women in the field, other researchers have 
proposed other barriers for women . In her arti cle 

on the influence of gender and race of 
advancement in IT, McGee (2018) reviewed a 
large body of literature that found womenôs views 
towards IT culture were not favorable . Common 
themes throughout the research presented, 
described the field as ñpredominately male and 
white, anti -social, individualistic, competitive, 

hostile toward women, misogynistic, and sexist .ò  
Roldan, Soe, and Yakura (2004) believe that this 
masculine environment is not conducive to career 
advancement for women and results in high 
turnover, in general, for female employees .  
 
Although women receive similar job performance 

ratings in IT, evidence suggests that the effect of 
job performance ratings on advancement is 

skewed in favor of men (Igbaria & Baroudi, 
1995). Women also cite lack  of respect, ageism, 
stress, and scheduling flexibility as barriers to 
advancement in their careers (Allen, et al. , 2006).  

Other researchers have investigated structural 
barriers around formal and informal networking 
as well as lack of mentors as another i mpediment 
to women advancing in technology careers 
(Armstrong & Reimenschneider, 2014; Roldan, 
Soe, & Yakura, 2004) . Many of the interventions 
by major tech companies wishing to increase 

retention of diverse work forces center on support 
structures and net works (Barker, Mancha, & 
Ashcroft .,  2014) . The importance and 
improvement of professional networking for 

women in IT has been studied in depth and has 
been shown to be an important part in retention 
and advancement of women in IT (Bapna & Funk, 

2021; Ahuja, 2002; Kleinbaum, Stuart, & 
Tushman,  2013) . 
 
Importance of Gender Diversity in 
Workforce  
There are social as well as economic reasons that 

businesses and society at large should be 
interested in increasing diversity in the IT 

workplace . From a social aspect, women should 

be encouraged to find empl oyment in a field that 
offers significant opportunity in terms of salary as 
well as impact of work. In 2020, the average 

annual salary of $ 91,250 for computer related 
careers more than doubled the national average 
salary of $41,950 (Bureau of Labor Statist ics, 
2021 ) . S alaries and job security are still attractive 
incentives for women in the workforce , even 
though  the pay gap in technology related fields is 
wider than other sectors (Chamberlain, 2016).  

 
In their research review of the importance of 
diversit y in the tech workplace, Barker, Mancha & 
Ashcraft (2014) found that companies perform 
better when women hold leadership positions . 
They found superior team dynamics and 

increased productivity . Research from the report 
indicates that diverse teams are more  likely to 
stay on schedule and on budget. Collaboration is 
improved when teams represent both genders 
(Bear & Wooley, 2011) . 
 
Because innovation is critical in many areas of IT, 

impact of diverse working groups should be of 
interest to businesses. When groups are diverse, 
there is an increased level of experimentation and 
efficiency (Lehman Brothers Centre for Women in 
Business, 2007) .  
 
From an economic standpoint, companies should 

consider diversity in terms of coming, costly labor 
sho rtages . With the expected demand for 

computer related talent discussed in the 
introduction, industry should be grooming and 
recruiting talented labor from all walks of life and 
should work at avoiding the costly brain drain on 

their workforce as women cont inue to leave the 
field and retention efforts flounder.  
 

3 . METHODOLOGY  
 
Anonymized data were used from an online 
developer survey conducted by Stack Overflow 

under their Open Database License program . 
Stack Overflow is a website dedicated to question 
and answer communities covering a wide range 
of information technology topics . The survey was 

completed by over 65,000 participants worldwide 
in February 2019 . Data that were submitted 
where participants spent less than three minutes 

on the survey  were omitted . Participants were 
recruited by Stack Overflow through its various 
online sites and the survey methodology indicates 
that there is a potential bias of participation from 
users who are highly engaged in Stack Overflow 
online properties (Stack Overflow, 2020) . 
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For the purposes of this study, a subset of 

responses from participants were filtered to 
include only respondents in the United States and 
those that indicated a binary gender (male or 

female) . Participants that indicated non -binary or 
selected more than one gender were excluded but 
warrant further study in future analysis . Data 
were further filtered to only include responses 
from currently employed respondents . Both part 
time and full - time respondents were included and 
student and hobbyis t respondents were excluded. 

The final number of responses collected totaled 
10,148 but all respondents did not respond to all 
of the selected questions.  
 
Because the survey covers a wide range of topics, 
questions that related to  work environment, 

partic ipation, and job satisfaction were selected 
for the purposes of this study . Likert questions 
were combined into one construct for analysis 
around the idea of job satisfaction and 
participation. Additional questions that required 
participants to select one or more items from a 
list were analyzed separately. Questions used for 

analysis are presented in the appendix.  In a few 
instances, such as computer major and education 
level, responses were grouped to create a subset 
that was of interest to the study.  
 
Dat a were imported into SPSS for analysis of 
selected criteria related to job satisfaction, 

participation, and inclusion .  
 

4 . RESULTS  
 
Education and Computer Related Majors  
Women responding to the survey were more 

likely to have a college degree than their m ale 
counterparts with 86% of women reporting 
degree completion compared to 79% of male 
respondents . However, when looking at field of 
study in degrees, 67% of male respondents had 
an information technology related degree 
compared to female respondents who reported in 

field degrees at 51%.  
 
When asked about the importance of formal 
education, such as a degree in computer science, 

there was no statistical difference in how men and 
women responded . Most of the responses for the 
question indicated that both gen ders indicated it 

to be somewhat important with very few 
respondents believing that it was either critically 
or no t  important at all.  
 
Job Satisfaction  and Participation  
A series of Likert scale questions were analyzed 

to determine differences in attitudes towards job 
satisfaction and participation. Questions used a 

range from 1 to 5 with five representing a more 

positive response to the question. Results 
indicate that wom en and men do have statistically 
different attitudes towards their current job as 

well as their roles and participation in professional 
activities, t(1187)= -9.38, p<.001.  
 
Reasons to Initiate a Job Search  
When asked to select from a list of issues that 
mig ht cause respondent s to search for a new job, 
there were many shared reasons and some 

significant differences between men and women . 
Both were as likely to job hunt out of curiosity, a 
desire to share accomplishments, leadership 
issues, or for no reason at  all . Men were more 
likely to select compensation issues, t(1038)= -
4.05, p<.001, and desire to work with new 

technologies, t(1060)= -4.40, p<.001, as reasons 
to consider switching jobs .  
 
Women were more likely to job hunt after having 
a bad day, t(1033)=4.20, p<.001, relocation 
t(1039)=3.09, p=.002, trouble with manager, 
t(1024)=4.93, p<.001, trouble with teammates, 

t(991)=6.22, p<.001, and issues with work/life 
balance, t(1060)=2.04, p=.041 . Women were 
also more likely to select interest in growt h 
opportunities as a reason to initiate a job search, 
t(1076)=2.84, p=.004.  
 
Problem Solving in the Workplace  

When asked how respondents reacted to getting 
ñstuck on a problemò, there were many shared 

strategies among women and men . Both genders 
were equal ly likely to consult online communities 
like Stack Overflow, watch help videos, or do 
other distracting activities such as meditate or 

walk . Men were more likely to indicate they would  
play games while working through a problem, 
t(1391)= -2.47, p=.013 . Wome n were more likely 
to indicate that they would ask a coworker for 
help, t(1347)=3.66, p<.001, focus on other work 
as a distraction, , t(1399)=6.29, p<.001, or 
panic, t(1229)=8.63, p<.001.  

 
Criteria for Job Search  
When asked which three factors were importa nt 
when deciding between two theoretical jobs with 

similar pay, benefits, and location, there were 
some factors that were selected equally by both 
genders and some that were significant to a 

respective gender . Selecting factors such as 
ability to work remo tely, professional 
development, department or team, flex time, and 
family friendliness were as likely to be selected as 
one of the three most important factors in a job 
search by both sexes .  

 



Information Systems Education Journal (ISEDJ)  20 (4) 
ISSN: 1545-679X  September 2022 

 

©2022 ISCAP (Information Systems and Computing Academic Professionals)                                   Page 36 

https://isedj.org/; https://iscap.info  

Men were more likely to indicate that the 

following three facto rs were most important to 
consider: financial performance of a company, 
t(1421)= -5.51, p<.001, impact of contributions, 

t(1304)= -2.79,  p=.005, industry, and 
technologies used, t(1296)= -9.06,  p<.001 . 
Women were more likely to select office 
environment / compa ny culture, t(1269)=2.63, 
p<.001,  and company diversity, t(1486)=10.86, 
p<.001,  as reasons to distinguish between two 
jobs.  

 
Other factors that were not selected at significant 
levels between men and women include remote 
work options, professional develo pment, specific 
department or team assignment, flexible 
schedules and family friendliness.  

 
5 . DISCUSSION  

 
Overall,  results from the survey were  similar to 
findings from previous studies  (Allen, et al. , 
2006 ; Berg, Sharpe, & Aitkin, 2018 ) , and support 
the idea that women are less satisfied and 

participate less in their IT jobs than their male 
counterparts. Looking at reasons that might 
cause employees to look for other jobs or criteria 
used in selecting jobs provides further insight into 
why  some of these differences may exist.  
 
From a general standpoint, the importance of 

interpersonal relationships appeared to have 
more importance in womenôs responses than 

men . Company culture, diversity, problems in the 
workplace regarding team members an d 
managers were more likely to be cited as reasons 
to search for a new job by women, whereas more 

concrete issues of salary and new technologies 
tended to be more likely to be cited by men . While 
both men and women turned to colleagues for 
help when stuck on a problem, women were more 
likely to rely on other people for help than men .  
 
What was surprising, however, was that issues 

that have appeared to carry importance in other 
research were not present in this study. Issues 
such as flexible schedules, remo te work 
schedules, and family friendliness were of similar 

importance to both men and women respondents . 
Additional data about family status and current 
work environments werenôt available in this study 

but could provide additional insights about the 
resul ts . Additionally, this survey was conducted in 
February of 2020, right before the pandemic 
shutdowns began, which significantly changed 
work environments in all industries.  
 

From an education perspective, it is not surprising 
that women were more likely t o have a bachelorôs 

degree than male respondents given the general 

statistics about female vs. male enrollment in US 
colleges and universities . Of  the respondents that 
did have a bachelorôs degree, men were more 

likely to have majored in a computer related  field 
with almost half of the respondents coming from 
other areas of study . This also mirrors the 
findings reported by the National Center for 
Education Statistics (2021b).  
 
So, what, as educators, can we take away from 

this snapshot of men and women in t he 
workplace?  Can we do something to increase 
diversity recruitment and retention of female 
technologists?  There are a few areas from 
previous research that are supported by this 
research as well.  

 
Recruitment of Female Students in IT 
Careers  
As shown by  many other studies, there are many 
reasons women do not choose IT as a major and 
there are as many studies trying to change that . 
Perhaps the answer does not lie in recruiting 

women to the IT field but in bringing IT to their 
chosen fields . Almost 50% of women tech 
professionals responding to the survey had 
college degrees in areas other than IT . They 
eventually discover, either through interest or 
necessity or other life circumstances, that they 
can be interested and successful in the IT field . 

Department s that are looking to increase gender 
diversity in their classrooms might consider 

minors or certificate programs in conjunction with 
other majors in the university . This exposes more 
students to information technology education and 
potentially opens the d oor of opportunity for more 

women to choose careers in IT .  
 
If circumstances and resources allow, creating  
cohort groups in introductory computing classes 
that require students from all  majors to  explore 
how technology is used specifically in their chosen 
field of study  could be helpful. Not only will this 

benefit students in that field but potentially will 
spark an interest in students that might not have 
considered a career in information technology. 
Doing so may allow many women to receive the 

technical training and confidence in their skills 
that might transition them to an IT career, sooner 
than later . Presenting different problems across 

multiple disciplines could help disperse the 
ñgeekyò stereotypes of computer nerds writing 
code only to solve science problems and broaden 
horizons to include how technology plays an 
important role in all fields from busin ess to the 
arts and humanities.  
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Retention of Female Students in IT 

Programs  
Because issues like panic in the face of a problem , 
as well as dissatisfaction or issues with 

interpersonal relationships at work  were 
significant concerns of female respondents , a 
strong support system for women in IT  should be 
instituted at the educational as well as 
professional level . Participation in student groups 
and professional memberships should be strongly 
encouraged for all students, and women  in 

particular . Participati on in these activities will 
allow them to practice their networking skills, 
both formal and  informal, that can help mitigate 
advancement issues they may encounter in the 
workplace .  
 

In addition, there are case studies supporting the 
formulation of women s pecific professional 
organizations to make selection of IT as a career 
more appealing (Wang, Goldgof, & Christensen, 
2019; Heistand -Tupper, Leitherer, Sorkin, & Gore  
2010) . Encouraging female participation in 
student or professional groups for women allows  

students to find mentors and build networks that 
will help them in their future career . If there 
arenôt that many or any female faculty in a 
department, consider teaming up with other 
STEM related departments on campus or 
encourage participation in local or national 
organizations intended to promote women in 

computer related fields.  Also consider 
encouraging female students to participate more 

in online communities like Stackflow or other 
industry specific communities at an early stage to 
normalize this be havior and open networking and 
help opportunities that may benefit them in the 

workplace.  
 
Interpersonal Skills  
While interpersonal skills rarely appear in the 
curriculum, there are ways to consider preparing 
our students, both male and female, how to be 
successful in the workplace and this carries on 

beyond pure technical skills . Many programs 
emphasize concepts such as group work, written 
ability, and public speaking . When considering 
these soft skills, also consider some of the issues 

presented in this study . When assigning group 
projects, try to create diverse groups when 
possible. If assigning roles within the group, give 

female students a chance to lead her male 
colleagues and give male students the chance to 
interact in meaningful ways with thei r female 
colleagues . If recruitment efforts in higher 
education are successful and women choose 
computer related majors with more frequency, 

the ability to interact and become familiar with 
colleagues of all gender s, race s, and background s 

should mitigate some of the issues currently faced 

by women in the technology field.  
 
Future Studies  

While this study is just a snapshot of some 
opinions held by professionals in the workplace, it 
gives us a glimpse of some of the issues that 
affect a womanôs satisfaction and success in her 
career . A broader, more nuanced look at some of 
these issues would provide even more 
information on how the industry is changing and 

can reveal other steps that can be made to 
improve womenôs place in IT. 
 
This study did not examine any  aspect beyond 
gender . Other factors such as women of color 
help increase the diversity of our field, yet they 

are even rarer participants than the scope of this 
study.  While women are chronically 
underrepresented in this field, other groups such 
as Africa n-American women make a small fraction 
of the technology workforce and tend to leave at 
greater rates . These issues, along with gender 
should also be studied to increase participation 

and diversity.  
 
Another aspect that limits this study is the 
concept of gender, in general . This study looked 
at binary genders only for ease and  clarity of 
results . Respondents that indicated non -binary or 
multiple gender affiliations were not included . 

With the increase and acceptance of gender 
fluidity of younger generation s, the research done 

in this field to this point could see major shifts as 
younger people reconceptualize the concept of 
gender overall.  
 

6. CONCLUSION  
 
As mentioned before, this study gives a snapshot 
of womenôs feelings about their jobs in IT fields, 
but  it is just that, a snapshot . It gives us ideas of 
where problems might lurk and where 
opportunity exists . This study supports findings 

from many previous areas of research but also 
provides some surprising divergence . Issues that 
many times are considered  ñwomenôs issuesò 
such as family support and flexible work 

schedules, really are employee concerns across 
all genders. With a growing demand for technical 
talent, higher education and the tech industry 

should focus on encouraging and including 
women to increase participation in areas of 
technical expertise. Researchers should continue 
to identify strategies to recruit women to the field 
and retention strategies to retain and advance 
women to make IT a richer, more inclusive 

industry.  
 




