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Abstract

Objectives: Office automation systems are essential for optimizing
administrative processes, reducing human errors, and improving
organizational efficiency. However, their effectiveness depends on
usability and the quality of user interaction. This study assesses the usability
of the Chargoon office automation system at Mazandaran University of
Medical Sciences using a mixed-methods approach, addressing gaps in
prior evaluations of similar systems in Iranian academic settings.

Methods: A mixed-methods design was employed, with the quantitative
component using the standardized System Usability Scale (SUS) and the
qualitative component involving heuristic evaluation based on Nielsen's
10 principles, conducted by 5 UX experts. A total of 240 employees and
faculty members were selected through simple random sampling.
Performance data, including task completion time and error rates for six
frequent tasks, were collected and analyzed using ANOVA and Pearson
correlation in SPSS software (version 26).

Results: The mean SUS score was 64.83 (+12.84), indicating acceptable
usability with room for improvement. The task “sending a letter to multiple
recipients” had the highest error rate (15.2%) and the longest completion
time (57.3 seconds). Heuristic evaluation identified 99 issues, primarily in
system feedback (25%) and error prevention (20%).

Conclusion: The Chargoon system demonstrates moderate usability but
requires targeted improvements in interface design, feedback mechanisms,
and error prevention to reduce cognitive load and operational costs in
academic settings.
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Extended Abstract

Background and Objective

Office automation systems are essential for optimizing
administrative processes, reducing human errors, and
improving organizational efficiency. However, their
effectiveness depends on usability and the quality of
user interaction. This study evaluates the usability of the
Chargoon system at Mazandaran University of Medical
Sciences using a mixed-methods approach, addressing
gaps in prior evaluations of similar systems in Iranian
academic settings. Chargoon, widely used in Iran, was
selected as a case study. Usability, as defined by ISO
9241-11:2018, enables users to achieve their goals
efficiently, effectively, and satisfactorily. Superior
usability reduces training costs and resistance to new
technologies. Cognitive ergonomics plays a key role, as
mismatches in interfaces can increase mental fatigue and
errors. In Iran, evaluations of Chargoon's usability are
limited, creating a research gap. With rising digital
dependence, assessing these systems is crucial to
optimizing user experiences and minimizing cognitive
strain, especially in diverse academic environments.
Low usability can increase error rates, erode trust, and
disrupt adoption, potentially raising operational costs by
up to 20%. Challenges in Chargoon include multi-
recipient correspondence, reduced productivity, and
impacts on mental health. Mixed-methods approaches
provide comprehensive insights. This study bridges the
gap, focusing on Chargoon, and aims to create a model
for similar evaluations. It may also support future Al-
based usability tools. Studies emphasize the factors
driving technology adoption and the digital barriers in
healthcare. In Iran, despite Chargoon's widespread use,
limited research exists. This research fills the gap by
assessing Chargoon's usability using the System
Usability Scale (SUS) and a heuristic evaluation, and
identifying weaknesses for university improvement.

Materials and Methods

This descriptive-analytical study used a convergent
parallel mixed-methods design and was conducted in
2019 at Mazandaran University of Medical Sciences.
Quantitative and qualitative data were collected
independently and integrated during analysis. Ethical
approval was obtained from the University's Ethics
Committee (code IR.MAZUMS.REC.1398.1311).
Written informed consent was obtained from all
participants. The study population comprised faculty
members, mid-level managers, and administrative staff
actively using the Chargoon system. A stratified random
sampling strategy ensured proportional representation
across faculties, administrative units, and job categories.
The quantitative sample size was calculated using
Cochran's formula with a 5% margin of error, 95%
confidence interval, and an estimated 600 active users,
yielding a minimum of 234 participants, increased to
240 to account for incomplete responses. Collected
demographic data included age, gender, education level,
job category, and Chargoon experience.

The System Usability Scale (SUS) was used for the
Quantitative Section. The SUS is a standard tool for
measuring system ease of use and user-friendliness,
introduced by John Brooke in 1986. It includes 10
alternating positive and negative questions, with
responses on a five-point Likert scale from "strongly

disagree" to 'strongly agree." The SUS score is
calculated as follows: One is subtracted from the scores
of positive questions, and the scores of negative
questions are subtracted from five. The adjusted scores
are then summed and multiplied by 2.5 to yield a final
score ranging from 0 to 100. A score of 68 is considered
average; higher scores indicate good usability, while
lower scores suggest areas for improvement. SUS is
simple, quick, suitable for small samples, and
comparative. It is valid with Cronbach's alpha > 0.85.
The validated Persian SUS was used, with Cronbach's
alpha 0=0.87 in this study. Task Performance
Measurement includes six high-frequency tasks. These
tasks were selected via Analytic Hierarchy Process
(AHP) with system managers and users: viewing
attachments, printing letters, sending to multiple
recipients, searching files/users, deleting letters/files,
and attaching files. Task time was recorded by two
independent observers using a calibrated digital
stopwatch. Averages were used to calculate differences
over two seconds. Errors were actions that caused task
failures or required corrections. Data normality was
confirmed using the Kolmogorov-Smirnov test. Inter-
task comparisons used a one-way ANOVA with
Bonferroni post hoc tests. Gender and education
differences were assessed using t-tests or Mann-
Whitney U tests. Pearson's r was used to calculate SUS-
performance correlations, which were then analyzed
using SPSS (version 26).

Qualitative Section: Heuristic Evaluation. Five user
experience experts (two senior software developers > 10
years of experience, two IT workflow specialists, and
one interaction design and cognitive ergonomics
researcher) independently evaluated using Nielsen's 10
heuristics. Issues rated on 0—4 severity scale: 0=no
problem, 1=cosmetic/low priority, 2=minor/fix if
possible,  3=major/urgent,  4=catastrophe/impedes
function.  Findings  aggregated; inter-evaluator
agreement via Cohen's kappa.

Results

Of the 240 participants, 56.3% were female. Among
them, 23.8% held a diploma, 51.7% had a bachelor's
degree, and 24.6% held a master's degree. The mean
SUS score was 64.83 + 12.84 (95% CI: 63.20-66.46),
indicating "marginally acceptable" usability. Task
metrics included viewing attachment (time 48.83s, SD
35.08s, error 8.3%); printing letter (43.80s, 25.88s,
6.7%); sending to multiple (57.30s, 39.52s, 15.2%);
searching (52.25s, 34.79s, 10.0%); deleting (41.03s,
23.67s, 5.8%); and attaching (47.64s, 29.14s, 7.5%).
ANOVA showed significant time differences
(F(5,84)=3.572, p=0.004), with Bonferroni post hoc
tests confirming differences between sending multiple
and deleting (p=0.006). Moreover, error rates differed
significantly (F(5,84)=2.814, p=0.027). Pearson showed
a negative correlation between task time and SUS (r=-
0.42, p<0.05). Women had a higher error rate (59.6% vs.
41.4%). While men's error rates decreased with higher
education, women's error rates increased. Heuristic
evaluation identified 99 issues, mostly system feedback
(25%) and error prevention (20%). Severity in error
principles averaged > 3. Common issues include unclear
error messages and insufficient interactive guidance.




Discussion

The findings align with usability research indicating that
suboptimal interfaces increase cognitive load and lead to
more errors. High errors/times on complex tasks, such
as multi-recipient sending, highlight the need for
simplified workflows and better feedback, consistent
with cognitive load theory. Heuristic results confirm that
issues with feedback/error prevention cause frustration
and inefficiency. Gender/education differences suggest
a non-adaptive design, emphasizing user-centered
approaches. Critically, Chargoon's technology-centric
design overlooks user needs. Studies warn that Al
automation may limit creativity, leading to less user-
focused solutions. This applies to Chargoon's lack of
interactive features. Results indicate the need to
redesign Iranian office systems. Usability improvements
could cut costs by 15%, vital for resource-limited
academics. Although Al-based analysis of user data can
aid issue detection, it requires human oversight to avoid

bias. Practical implications: redesign interfaces for
frequent tasks, add interactive feedback, provide user-
centered training, and incorporate adaptive designs for
demographics. Limitations: self-reported SUS bias,
single-university focus, limited experts, no Al analysis,
and only frequent tasks examined.

Conclusion

Chargoon demonstrates moderate usability but requires
targeted improvements in interface design, user
feedback, and error prevention. The researchers
recommend optimizing paths such as letter sending,
adding visual/auditory feedback, using minimal user-
centered designs, providing clear error messages with
solutions, and incorporating in-system interactive
training. Future studies could investigate the long-term
impacts of change in comparison to other systems. This
research provides a model for evaluations in institutional
and academic settings that prioritizes user needs in
software development.

Please cite this article as follows: Amouzadeh E, Etemadinezhad S, Yazdani Charati J. Usability Evaluation of the Chargoon
Office Automation System Using A Mixed User- and Expert-Centered Approach (Heuristic Assessment). Iran J Ergon. 2025;
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