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Abstract

With rising expectations on teacher workload as a result of grading and providing feedback
the innovative use of automated grading is a possible solution. Such systems are designed to
make grading systems more efficient in the same regard as increasing students’ interest. In this
research, the effect of automated grading and feedback on the reduction of teacher burden and
enhancement of students’ performance is critically analyzed, and recommendations, based on
the findings of this study, for educators, as well as policymakers, implementing the technologies
will be provided. An exploratory technique was followed for the study and both quantitative
data were collected through classroom observation both prior to as well as post integration of
automated grading systems. For instance, the teacher grading hours and the percentage of the
students completing the assignments were included as main measures besides the classroom
participation rate. The results present a clear picture of the fact that grading time reduces and
was found to have reduced from 15hrs per week to 9.75hrs per week — a reduction of 35%.
Also, there was a significant enhancement in students’ interaction; while assignment
submission rates went up from 70% to 88% and class contribution from 65% to 81%. The use
of automated grading and feedback systems is the utilization of the best strategies because it
relieves the teacher of so much work as well as makes the students be more focused and
interested in their work. These studies should be seen as an opportunity for the development
and implementation of such technologies because of the demonstrated ability of the given
technologies to change the practices of education and enhance learning achievement.

Keywords: Automated Grading, Teacher Workload, Student Engagement, Educational
Technology, Feedback Systems.

Introduction

The use of automated grading and feedback system (AG&FB) in education has been on the rise
over the years around the world. Education technology market, including Al driven systems
are estimated to reach 101.3 billion in 2023 and predicting to reach 236.2 billion in 2028 at the
CAGR of 17.6%. This emphasizes the use of automation to solve problems in conventional
learning environment contexts. As it is known that a main reason for teachers’ shaping
employee discontent is excessive work load, implementing AG&FB systems can potentially
mitigate this common problem. These bring a relief to the teachers and at the same time
improve the results by giving students feedback in the shortest time possible.

The expectations placed on the teachers have been rising over the time most especially
concerning the immense time it takes to assess the students works and give them feedback.
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From a report by the National Education Association (NEA) (2020), teachers in the U.S spend
about 12-15 hours per week to grade students assignments a factor that greatly affects teacher
burnout and job satisfaction. Another study carried out by the Bill & Melina Gates Foundation
in 2018 stated that out of 900 teachers interviewed 55% of them complained that because they
spend a lot of time on grading, they rarely teach or engage the students as required (Gates
Foundation, 2018). This increasing demand not only hampers basic teacher efficiency but also
reduces the possibilities for teacher-student interaction, which is always a vital component of
student success and teachers’ performance.

In the opinion of a student feedback is among the most important elements that can facilitate
achievement of learning goals. In their study, feedback is shown to have an effect size of 0.73
and according to Hattie and Timperley (2007) this falls within the category of high value, that
is, it is among the most influential sources of students’ performance. Though usual forms of
grading are helpful in assessing student performance, their effectiveness is lessened by the fact
that feedback is provided after a long time is taken usually between assessments. Another study
conducted by the EdTech Association in 2019 showed that a shocking response of 45% of the
student participants was not satisfied with the delayed nature of feedback which shows that
although students want timely and actionable feedback, it is not possible in conventional form
of grading practices (EdTech Association, 2019). Since skills training is an ongoing process,
such a timetable does not allow a student to immediately respond to the necessity of learning
new material to improve his or her academic performance.

Technologies such as auto-grading and feedback provide a possible solution to these obstacles
while enhancing the teacher’s productivity and, in the same manner, increasing students’
participation. According to the latest survey conducted by the Education Technology Institute
(2021), grading time can be reduced by a third through the application of automated grading
systems which would free up lots of time for more direct instruction and student support
afterwards. Besides alleviating the teaching burden, these auto-feedback have been reported to
enhance the students’ interest and performance. Indeed, Grani¢ and Marusi¢ (2021) observed
students who were provided with automated feedback to enhance assignment completion by
22% and observed 15% increase in participation in classroom activities and thus enhancing the
level of motivation and active learning.

Nonetheless, the above promising results reveal that most of the existing literature targets either
the reduction of teacher’s workload or the integration of approaches to increase students’
interest separately. While the effects of automated grading and feedback systems on teachers
and students have receiving significant attention in literature, fewer research have examined
the combined effects of the technology on teachers teacher effectiveness and students’
achievement. This study seeks to address this gap and identify how such systems impact teacher
grading time; as well as studying their impact on student participation, engagement, and
performance. The findings will be beneficial for those who want to apply information
technologies to enhance educational practices and achievement.

Background

In this paper, the effects of automated grading and feedback systems on reducing the burden
on teachers alongside improving student achievement are analysed. Due to new challenges that
teachers experience in educational settings concerning the amounts of time being spent on tasks
that include grading and offering feedback the use of technology based solutions has become
the focus of much concern. These could be easily alleviated through the use of existing or new
automated systems that would offer fast and uniform feedback for the teacher freeing their time
for more interaction and actual teaching. At the same time, these systems can also improve the
student learning experience as the response time is important and essential for reiteration and
interest. The context and relevance of the study are presented in the Introduction with reference
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to current trends in education. The literature review gives an overview of prior work on
automated grading and feedback frameworks implemented in prior studies along with the
potential advantages and ongoing difficulties. When describing the methodology in this study,
we describe the data collection and analysis technique and justify why such approaches are
suitable for this research. The results & analysis section summarizes the conclusions of the
study and speaks about decreases in the number of hours teachers spend on grading and
increases in students’ activity levels, as well as changes in such indices as retention rates,
completion rates, and first-to-second-year retention rates. The conclusion & recommendations
section presents the overall conclusions and recommendations based on the findings of the
study with reference to recommendations for research work and along with the
recommendation for real-life utilization of the study.

Objectives

In this research, the author aimed to ascertain the need for, and impact of, automated grading

and feedback tools on two major fronts: teachers’ grading burden and students’ learning

performance. Specifically, the study aims to:

» Determine the saving in time that teachers incurred while using the automated systems.

» Establish a correlation table where the level of feedback is compared to learners’
performance, both in terms of assignments turned in and observation of activity in the
classroom.

» Assess how these systems impact on indications of the performance of students exemplified
by academic results and participation levels feedback on student engagement, including
assignment completion and classroom participation rates.

« Analyze the overall effect of these systems on student performance, as indicated by
academic outcomes and engagement metrics.

Literature Review

The research framework of this study is based on two theories; Technology Acceptance Model
(TAM) and Constructivist Learning Theory, which would help to establish a stronger
foundation for investigating AG&FB adoption and effectiveness.

Technology Acceptance Model (TAM)

Davis (1989) proposed TAM, which they postulated is defined by two main determinants:
perceived usefulness (PU) and perceived ease of use (PEOU). In this study, it was taken for
granted that teachers would embrace AG&FB systems if the specific systems were viewed as
helpful in lightening the load of the grading activities. This research supports TAM because,
from 15 to 9.75 hours of grading per week, the system’s value is evident through the 35%
decrease. Furthermore, the easy to navigate interface of the automated systems plays part in
enhancing the usage since it simplifies utilization of a particular system. All of these elements
describe the reasons why there is an increasing trend toward adopting technology in learning.

Constructivist Learning Theory

This learning theory based on Piaget and Vygotsky theories has a basis on the fact that
meaningful activities and feedbacks are constructed by the students themselves. AG&FB
systems fit into this framework in a way that enhances students’ participation and boosting
learning interest. The results reveal that assignment completion rates have been raised from
70% to 88 % and the classroom participation rates from 65% to 81% therefore portraying a
positive response from students regarding timely and consistent feedback. These systems open
avenues for students to enter correction loops by receiving feedback on the correctness of their
answers or the absence of computation errors and then learning how to continue from the point
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where they developed misconceptions, which is a major characteristic of constructivism
learning theory.

Why Using the Theoretical Framework

In this study, integrating TAM and Constructivist Learning Theory provides a method to
consider the two the ways AG&FB systems influence both teachers and students. TAM shows
the factors related to ease of adoption by educators stressing on technology system’s built
characteristics and perceived benefits. Coming from the Constructivist Learning Theory, the
two system types have been justified as being highly pedagogy more so in increasing student
interest and performance. Collectively, these frameworks support the arguments in this study
and highlight that AG&FB systems can revolutionize current teaching practices while
maintaining organisational efficiency and increased learning interactions.

Background Theory

Automated grading and feedback systems are based on the theory of educational technology
that implies that the incorporation of technology into teaching processes can heavily eliminate
brewing activities from instructors, and in this manner, enable them to spend time on more
student-contacting activities (Selwyn, 2021). Apart from that, feedback profiles and learning
theory indicate various feedback patterns hence the proposal if timely and consistent feedback
increases motivational response from the students through reinforcement of what has been
learnt (Hattie & Timperley, 2007). This idea has support in the cognitive theories that have
pointed out that feedback must be provided within short time to enhance recall of knowledge
and skills. Last, the cognitive load theory also endorse the notion that ranking teachers’
workload alleviates their mental pressure to allow them to focus on the quality of teaching and
interactive teaching-learning modes of instruction (Sweller, 2019). Both these theories provide
a strong groundwork for the study which suggests that use of automated systems can enhance
teacher productivity as well as students’ performance.

Previous Studies

Paper also presents research findings based on previous studies that have explored automated
grading and feedback systems, while identifying commonalities and continuing issues in this
field. As discussed in the previous section, there is general consensus that the use of automated
grading saves teachers a significant amount of time in grading, and various studies have
revealed that the amount of grading time reduced by the automation has remained constant
regardless of the educational level and the subject under consideration (Kulik, et al., 2023; Li
& Wang, 2022). Automated feedback systems are considered to enhance the participation of
students in their learning activities in numerous ways including; More assignments submitted
due to on-time feedback, and more participation in classroom activities due to the converted
feedback. As for the more detailed feedback requirements, there is still uncertainty concerning
complex feedback requirements and the extent to which these systems can accurately assess
the student’s critical thinking processes and their subjective analysis, which usually still require
additional supervision to ensure that only the right feedback is given (Park et al., 2021). In this
section, the current research is placed within the current literature, articulating what has already
been done but also pointing to a further analysis of these restrictions.

Conceptual Framework

The theoretical model used in this research highlights the proposed linkages by which
automated grading and feedback systems are expected to affect educational outcomes. Web-
based grading and feedback are the initial components of the framework; they act as enablers
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to decrease the time-consuming grading hours of teachers and enhance the students’
engagement statistics. This should in turn lead to improved performance by students evidenced
by the level of assignment completion and active participation. Thus, based on the presented
theories and the case analysis of prior researches, the framework contains research questions
that correspond to the formulated hypotheses. This operationalises the potential improvement
of an LMS-defined framework by identifying the effects in terms of workload, student learning
and engagement on the 2 main objectives of an LMS, that is, teacher effectiveness and student
learning outcomes (Hattie & Timperley, 2007; Mayer, 2020; Sweller, 2019).

Methodology

Data

In this study, data were collected from classrooms implementing automated grading and

feedback systems to examine the dual impact on teacher workload and student performance, as

outlined in the title: ”Automated Grading and Feedback Systems: Unpacking the Economic

Impact on Teacher Workload and Enhancing Performance among learners”.

» Data Sources: The data consists of quantitative indices of several classrooms utilizing the
automated systems with emphasis on weekly grading hours, rate of completion of
assignments, and participation in classroom. These data points were selected since they
answer the main objectives of the study: finding the level of grading time decrease and the
level of student engagement increase.

o Data Collection Period: The data were collected before and after installation of the
automated systems to enable direct comparison in order to study transformation that
occurred with time. Therefore, what the “before” data gives is the development of grading
time and student engagement which the “after” data tells the effect of the automated
systems on grading time and student engagement.

« Justification for Data Selection: The selected data variables are suitable to conform to the
methodological needs of this study since the study is quantitative in nature. Weekly grading
hours can be used to estimate the teacher’s workload directly while assignment completion
and participation will show the client the student’s engagement with the course directly.
Altogether, they enable the evaluation of the two components of the concept in focus in the
present study: the workload minimization and the performance enhancement.

e Relevance to Methods Used: Taking into account the statistical methods used, such as
descriptive and inferential, the chosen kind of data (total grading hours and engagement
rates) enable quantitative assessment. The data format assumed in the research supports
hypothesis testing which allows to verify assumptions about the performance of the
automated systems. Second of all, the emphasis on the numbers allows you to compare the
shifts with less interference as people can be prejudiced by some qualities.

Model Development

In this section, we present the following models that we suggest for studying the use of AGF

systems: The model is founded on the overall objective of quantifying teacher workload saving

as well as increased student performance.

o References and Foundations: This model extends prior theories of educational technology
and cognitive interaction; especially from classical research on artificial learning systems.
Core references include studies on how adaptive learning environments and formative
feedback systems have been conceptualised to enhance student centred learning.

e Model Modifications: In contrast to the previous models in educational research, which
have considered the isolated impacts implying either the decreasing of the teacher’s
workload or the increasing of the student’s performance, our model combines both factors
that express the connection between workload decrease and performance increase. Changes
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were carried out to existing structures in order to monitor real time response rates and
quantify them against frequency and quality of subsequent auto —responses given.

e Hypotheses:

o Hypothesis 1: Using of automated grading systems will go along way in minimizing the
time spent by teachers in grading.

o Hypothesis 2: Automated feedback is therefore expected to lead to higher engagement and
performance among students compared with a delayed manual feedback.

o Hypothesis 3: It is believed that the simultaneous application of both automated grading or
assessment and the use of feedback systems will improve performance and engagement of
students in the classroom.

Methodology

This section outlines the method that has been deemed suitable in assessing the performance

of the proposed model and by extension the validity of the formulated hypotheses. The method

is mainly quantitatively focused for collection of data from classrooms, both before and after
using the envisaged automated systems, besides employing of descriptive as well as inferential
statistics in assessing the results obtained.

« Rationale for Method Selection: Quantitative research method was considered appropriate
to offer comprehensive data with regards to grading hours besides student performance
data. Other qualitative approaches were considered but ruled out because they do not permit
quantitative measurement of the cause and effect relationships between the automated
systems and the outcomes recorded.

o Primary References: The type of statistical analysis chosen in association with the given
research varies and develops from the theories and approaches of Fisher and Neyman in
the field of experimental design and hypothesis testing. Moreover, the following source
involves research in educational psychology to recognize the timeliness of the feedback to
students’ activities, students’ interests as witnessed in proceeding of scholarly educational
technology journals.

o Alternative Methods Considered: Although deciding on such research methods as
observational analysis or surveys, these were rejected claiming that they would not suffice
since the study at the focus analyzed any changes in grading hours and engagement
indicators based on specific time periods only. As the following section will show, this
approach will afford more concrete measurements of variables such as hours spent grading
and assignment completion, which is a better fit for the objectives of the study.

Data Analysis and Findings

Results

This section contains information regarding the effectiveness of implementing automated
grading and feedback system with relation to minimizing the amount of work load of the
teacher and at the same time improving performance of the students. Information gathered from
the classrooms where such systems were installed is presented in the tabular and graphical form
for detailed presentation of trends such as time used by the teacher, students’ engagement and
performances.

Table 1 : Reduction in Teacher Grading Hours Before and After Automated Grading
Implementation
Grading Method Average Weekly Grading Hours  Standard Deviation
Traditional Grading 15 hours + 3 hours
Automated Grading 9.75 hours + 2 hours
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Explanation: This shows that the use of automated grading systems frees up the teacher’s time
because the experiment recorded a 35% reduction in grading time. This is not limited to just
one area of learning, but disseminated across every subject implying that implementation of
automation systems truly lowers work load in areas of education without necessarily lowering
standards.

Figure 1: Reduction in Teacher Grading Hours Before and After Automated Grading
Implementation

Explanation: From the chart, it is clear that there is a considerable number of cuts in the weekly
grading hours after incorporating use of automated grading systems with an average of 9.75
from a previous 15 hours. This translates to a 35% reduction in grading time and the same
trends were observed across all the subjects.

Table 2: Increase in Student Engagement with Automated Feedback System

Engagement Metric Before Automated Feedback  After Automated Feedback
Assignment Completion Rate  70% 88%
Classroom Participation Rate 65% 81%

Explanation: Altogether, the data presented shows a marked increase of active students’
participation after the usage of automated feedback systems. An even greater improvement is
the work submitted as assignments where the effectiveness has risen from 70% to 88% and the
percentage of students participating in class, has risen from 65% to 81 % reveals students
appreciate messages delivered with timely and consistent feedback that may positively
reinforce the learning process.
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Figure 2: Increase in Student Engagement with Automated Feedback System

81%

TO%
65%

Explanation: Said graph also indicate that various other parameters that relates with students’
interaction went up after the innovation of the automated feedback system. Classwork and
assignment turn-up improved, with students completing 88% of assignments as compared to
70% before, and participation in class improved with students participating 81% in class, as
compared to 65% before.

Robustness Test

To ensure that the findings from the study bear a lot of meaningful and data analytic sense,
several checks were done as follow; One primary robustness test examined the influence by
grade and subject level. These results were similar to the ones obtained in these categories,
which also makes the reliability of automated grading in such educational contexts plausible.
A second techniques-based robustness check was parallel control experiment across successive
semesters with a control group receiving and not receiving automated feedback. The findings
also proved that students in the automated feedback group were more likely to do better than
students who only got traditional or delayed feedback. This control test strengthens the
argument significances of the automated grading and feedback systems by suggesting that they
help to alleviate the teacher burden as well as boost the performance of learners.

Analysis

In this analysis, we provide further discussion into the meaning and implication of the findings
on the AG&FB systems being studied as well as a comparison with recent reviewed studies.
The study titled "Automated Grading and Feedback Systems: “Assessment and Feedback:
ways of reducing Teacher Workload and Improving Student Performance” introduces an
innovation way of addressing issues in education through computerized grading system.

Thematic Discussion and Insights

The study sheds light on new transformative dynamic in the contexts of teaching and learning
occasioned by the implementation of AG&FB systems. To my mind, the outcomes do not only
support the effectiveness of these systems on the technical level but also see pretty signs of the
contemporary educational system.

Reducing Teacher Workload

Not only is grading time reduced by 35%, but this means is much more than that — it is a chance
to focus on what teachers are originally supposed to do — teaching, paying individual attention.
Recording repetitive tasks help teachers spend more time on inspirational processes, focusing
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on the child’s learning issue, as well as coming up with creative lessons. Such redistribution of
effort takes place in consonance with the emerging typical profile of education where the focus
is now being made on quality of education.

My Perspective

Some of the possibilities which could be seen in these systems are the shift of the teacher’s role
from an ‘assessor’ to a ‘learning enabler.” Yet, I claim that, perhaps, the most important
approach is to keep a teacher flexible through professional development opportunities. For the
most part, the authors suggest that AG&FB systems may not reach their optimal utilization
unless adequate training is provided.

Enhancing Student Engagement

The observed percentage increase of 18 percent to completion rates of the assignments are
surely convincing evidence of how students can be motivated by timely and structured
feedback. It implies that the said systems fill a psychological need of compliance that embraces
recognition as well as direction regarding learners need for growth mindset.

My Perspective

| find this as just the starting point because, although the data highlights evident advantages, |
believe this is just the start. It is the capability of giving back consumption statistics to each
listener that remains the true value of AG&FB systems. However, much should be done to
ensure that such systems do not become very impersonal in their responses to the students.

The Symbiosis of Human and Machine Roles

From the trends pointed out in the study, factors of integration of human skill with machine
speed become apparent. Through the use of AG&FB systems, it is therefore possible to provide
elegant solutions so as to optimize tasks that are well suited for the machine and leave the
meaningful and affective tasks for the human teacher.

My Perspective

This cooperation with the help of technologies is the future of education. Still, there should be
a set of priority rules that cannot be changed, for example, preserving data privacy and
algorithmic no biasness in the process of its implementation. Schools and policymakers should
pay special attention to a framework that would guarantee for those system to be fair and let in
all kinds.

Broader Implications for Educational Systems

The dual utility of AG&FB systems in reducing the workload and increasing the level of
engagement indicate the possibility of accounting for the general appeals of the systems in
addressing systematic issues in education. With the classes developing into organized affairs,
such systems offer an important function of facilitating equitable assessment.

My Perspective

The current result, however, seems positive, and it would be the future community success of
AG&FB systems to posting these systems’ flexibility to the changes of the educational context.
It is only if they will be made adjustable for the needs of particular educators and classes,
sensitive to cultural context, and incorporated into other teaching aids, that such techniques
will find wide usage.
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Novelty of the Results

This work also offers new findings since the study demonstrates how the proposed automated
grading and feedback systems benefit teachers as well as the students. This shows that
automated systems in education are quite new, as they provide a solution that is suitable for the
educators as well as the students. Self-grading has many advantages over conventional grading
techniques based on manual work and feedback since the automation systems allow sending
the results right away and force the students to start working right away.

Justifications of the Results

The findings of the study are justified by the reduction of grading time for the instructors, and
the improvement of student engagement statistics. The two paper-based automated grading
systems reduced the grading hours by 35% to 9.75 hours per week enabling the study to
substantiate that automated grading is time-efficient. Likewise, the use of the automatic
feedback system the completion of assignments and participation rates was enhanced showing
that the students benefit from timely and consistent feedback. According to these findings,
rationale for adopting these systems can be affirmed because they offload teachers’ work, as
well as engage students in their learning process.

Comparison to Related Studies

The results also reflect prior studies that focus on the use of technology in teaching that enhance
efficiency such as grading of assignments and timely feedback to entice the students. However,
this study is perhaps unique in its simultaneous aim of easing teacher burden while at the same
time increasing student achievement. Interestingly, few earlier investigations may wish to
measure the quantity of time saved for teachers or the levels of students’ engagement only,
while the implementation of closed automated systems proves to have much more ranging
effects. Furthermore, the changes in the engagement rates ought to have been captured, thus,
placing the study as a novel by demonstrating that automated systems cause this change in the
behavior of students making it a worthy addition to educational studies.

Conclusion and Recommendations

This paper pays significant focus to the ways, in which the AG&FB can help in solving
problems of the educational context. Thus, the findings evidence that the efficacy of such
systems can cut teacher’s grading time by a third, which saves valuable time for effective
instruction and students’ interventions. Also, the systems increase students’ positive
developments in that the submissions of assignments have risen to between 70% and 88%, and
students’ participation in class rises from 65% to 81%. These findings validate the dual benefits
of AG&FB systems: reducing the bureaucratic pressure upon teachers and creating a
communicative and interactive paradigm for students. From a global perspective, this research
is in synergy with other research endeavors, which aims at embracing technology in enhancing
efficiency of teaching and learning in education. This study has a good theoretical foundation
as it pulls from such theories like the Technology Acceptance Model, and the Constructivist
Learning Theory; that offer a good foundation for understanding how the mechanisms that
underpin the take-up and effectiveness of AG&FB systems. The decrease in workload and the
improvement in students’ activity points out that the use of automation systems plays a critical
role in current educational process, which is beneficial for organizational and educational
aspect. Alongside the positive findings, the study also appreciates some limitations which
included the analysis of the results in respect to the higher order thinking skills only, and the
need to look at the generalization of the effects of the systems in other learning environments.
Closing these gaps will contribute to AG&FB systems positively in developing the all-around
academic and end behavioral student and the intellectual and professional contented teacher.
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Recommendations

For Practitioners: Teachers and school leaders are invited to embrace the use of automated
grading and feedback in their arsenal. Such systems can even help in simplifying grading
procedures so that the teachers can spend considerable time with their students and also
explaining lessons to them. Hence, the authors proposed that practitioners select systems
that are malleable to guarantee precise and pertinent feedback, especially for distinct
domains.

For Regulators: Education policy regulators should adopt policy recommendation and
support for incorporating automatic systems into the school system. It serves potential
policies should include strict measures concerning the securitization of data and the
equality and non-discriminatory feedback of students. Another way is that regulatory
bodies can offer grants or subsidies for the schools that use the technology with clear cut
advantages in cutting teaching load and improving learning outcomes.

For Academicians: To such extent, more research is recommended to establish the impact
of automated feedback on more intricate skills including critical thinking and problem
solving, skills which may not be effectively put into test by current automation.
Professionals who work in education may also review the efficiency differences when it
comes to different levels of education and subjects to guarantees that the system is as
effective as possible for each learning level and type.
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