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Abstract  

 

There appears to be an increasing acceptance of Artificial Intelligence (AI) across society.  As people 
become more comfortable with AI’s use in advertising, basic services and other areas of day-to-day life, 
the question arises will students also be willing 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 students’ 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 continue 
courses and not disrupt students’ 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 was 
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 boards 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 faculty’s 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 



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

 

©2022 ISCAP (Information Systems and Computing Academic Professionals)                                            Page 5 

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

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 amounts of 
literature supporting 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 “rich or inactive” 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 assess 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 
pedagogical tool that appears to improve learning 

while simultaneously reducing faculty workload 
by using AI to help in evaluating student 
responses 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 study 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 goal 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 discussion 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 “Core element” of online learning and course 
design. Furthermore, Hew et al (2008) further 
confirmed that AOD was becoming an 
“Increasingly common means to facilitate 

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

overall online literature with a specific focus of 
challenges 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 posts 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. 
This 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 AOD 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 articles 

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 al’s (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, students’ 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 “Me too” or “I 
agree” 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 student 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 “Rubrics 
are often used to facilitate and evaluate student’s 
discussion board postings.”  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 
higher 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 guidelines 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 students’ 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 open-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 sophisticated 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 finding 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 widespread use of AI may be 
much more advanced in the medical community 

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

approaches and applications to improve the 
process rather than the impact on students and 
faculty members. 
 
Regardless of the amount of AI usage in academic 
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 theoretical framework 
to improve AI grading using the case-based 
reasoning (CBR) approach. Figure 1 – CBR 
Methodology presents the learning process for 
computer grading. The goal of their process was 
to develop the AI’s ability to improve its grading. 

Finally, they 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 – CBR Learning Framework 
 

Not surprisingly, in the nearly ten years since 
Kyrlov and Noelle’s 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 grading 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 AI’s 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 into 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 
“Fun” 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. Additionally, 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 represents a typical student and 
instructor interaction process.  

 

 
 

Figure 2 – 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 students’ 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 member’s time to provide 
timely feedback to the students. Also, the 
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students’ post must be published to the board 

before the faculty member can provide feedback. 
These 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 students’ 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 post. 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 Noelle’s framework 
(2014, Figure 3), rapidly received feedback could 
improve the students’ 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 draft 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 think 

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

 
 

Figure 3 – 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 – Incorporating AI Grading into AOD. 
This model presents the changes in the 
interaction between the instructor and students 
by including the AI feedback 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 students’ 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 – 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 adequate 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 
instructor’s 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 faculty 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 deeper thoughts on the topic 
and an increased learning level for the material. 
 
P5: Artificial constraints in the AI system 

reduce the students’ 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 – cost, technical issues, ease of 
use. 
P8: An outside vendor’s 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 incorporate 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 third 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 the 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 an 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 experiences. Also, with the students’ 

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 simple 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 students’ 
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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“Inspire self-motivated, critical thinkers through 

inquiry-driven discussion.”  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 
students’ 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 Packback’s 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 – 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 students’ screen 
helps to guide the students’ responses. A key 
item is the student is assigned a “Curiosity Score” 
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 outside. Finally, as soon as the 
students finishes the post, he or she will receive 
their curiosity score. 
 

 
 

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

This score is provided entirely by Packback and 

does not involve the faculty member at this point. 
The score is derived by a Packback algorithm 
based on a combination of the students’ 

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

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

about AI grading reliability. 
 
To continue with the 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 students’ discussion board 
results throughout these test classes. However, 
due to the nature of graduate students, the 
faculty members observed some “friendly 
competition” among the students to continuously 
improve their discussion posts’ curiosity scores. 
Figure 6 – Student Post on Discussion Board 

shows what students viewed after posting their 
work. 

 

 
 

Figure 6 – 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 “View Post” to see the complete post. 

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

was replying to another student’s post. Also, on 
the bottom row, the student’s final curiosity score 
was a 100. A key point about the system was the 
ability for students to edit and re-edit their 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 unsatisfied, 
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 better 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 “sparks,” 
represent posts that the faculty member or other 
students “sparked” 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. Therefore, 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 learn and operate beyond the 
university’s 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 encouraged enough by the anecdotal 
successes during the semester to use it again in 

the fall 2021 semester with the same program’s 
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 towards 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 students 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 – 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 feedback. 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 “Did the 
students like the ability to receive immediate 
feedback?”  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 specifically about AI 
grading portion, the students were still very 
positive. Figure 7 – I Liked the AI Grading 
presents the students’ responses to this question 

(5-Strongly Agree to 1-Strongly Disagree). 
Although the result was not as strong as the 
immediate feedback 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 – 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 members’ 
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 the faculty 
members’ 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 the 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 – I Prefer Instructor verse AI 
Grading 

 

One of the key goals of the use of AI was to 
encourage deeper thought and learning 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 – 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 – Process Results 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 followed by the students’ responses. The 
responses are organized by positive, then neutral, 
and finally negative based on the questions. For 
example, the first question was “Is the use of 
Packback more difficult since it was not 

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

the “No” finding is a positive for this question. 
 

 
 

Table 2 – Process Results for Using 
Packback 

 

For all of the specific, mechanical types of 
questions, the majority of the students 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 grading 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 points. 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 
enjoyed 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 members’ 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 students’ 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 test 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 members’ and students’ 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 adopt 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 
member 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 based, a hybrid or all faculty 
member derived, but rather which will be used. 
That will help to clarify the students’ 
expectations. The authors recommend a hybrid 

that is given to the students at the beginning of 
the class (i.e., 50-50% faculty-AI scores based 
upon …)  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 addressed 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, faculty 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 postings. 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 instructors. 
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Appendix: 
 
 

 
 

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

 
 
 
 
 
 

 
 

 
 

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

 
 

Figure 6 – Student Post on Discussion Board 
 


