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Abstract

for students to experience how an actual Optometry
Centre operates. The centre is open to walk in customers
from the public and students are required to perform a
full eye examination on these customers under the close
supervision of lecturers. Students are required to
complete six core clinical modules in order to learn and
hone their clinical skills and knowledge in NPOC.
Optometry students start their clinical learning at NPOC
from their 4th semester onwards until their final semester
(6th semester). During their training at NPOC, each
student consults an average of 90 - 95 walk in customers
from the public and each eye examination is assessed and
graded by the tutors.

The Diploma in Optometry course is a three-year
program offered by Ngee Ann Polytechnic to train
students to be future optometrists. Optometrists are
required to perform eye examination and patient
management. Our program not only focusses on
training students in their skills and knowledge but
also on workplace and scenarios based training.
Students spend about 30% of their diploma life in
the optometry centre (NPOC). Tutors would guide,
provide feedback, assess, and grade the students.
E -Pract is an online assessment system that was
implemented in 2014 to grade the clinical
performance of optometry students at NPOC. The
launch of E-Pract allows more timely feedback to be
given to students because the tabulating and
calculating of scores can be done real-time. It greatly
reduces administrative load on the module leaders
and tutors. Tutors are able to concentrate better in
observing the student’s performance and module
leaders are better able to better monitor the students’
performance and provide periodic feedback to the
students on their performance.
E-Pract helps to better differentiate student’s
performance. It is designed to allow tutors to mark
student’s performance based on their individual
clinical performance for their clinical session. The
marking categories will be auto-converted into
scores; only the module leaders are able to view the
final score. The tutor assesses the students based
purely by their performance and are not able to
calculate the total score. This prevents inter-tutor bias
and ensures that all students are fairly graded based
on their clinical performance rather than by the
impression they give the tutor.
With the introduction of E-Pract, students get
more timely feedback and improve their learning
experiences for clinical modules.

Current System for input of Assessment at NPOC
Students’ performance at NPOC constitute between
50-70% of the module weightage for each clinical
module. A module leader will be assigned to monitor the
overall performance of each student and to provide
periodic updates on the students’ performance. He/she
will also be required to ensure that the assessment for the
different teaching members are consistent and accurate.
The manual input of scores by the module leader and the
tabulation of scores by the individual tutor increases the
risk of human error. As the clinical performance of the
student in NPOC constitutes a large assessment
weightage, it is important that human error is eliminated.
Challenges in the current system of assessment
10-12 students are rostered with three tutors on duty
at NPOC during each session. Each tutor will have to
supervise 3-4 students at the same time and are required
to closely monitor students’ performance, provide them
with feedback and track their performance. This can be
challenging for lecturers to pay attention to all 3 or 4
students at the same time. On average, NPOC would see
about 40-50 patients per day, which will result in each
tutor having to mark about 15 assessments per day. Much
time is also spent on tabulating scores instead of fully
observing students performing clinical skills. Lecturers
often only have time to observe and give feedback on
core clinical skills, and making the assumption that basic
and simple clinical skills are performed by the student
accurately.
In addition, the module leader will have to go through
all the individual assessment forms submitted by the
tutors and re-tabulate their scores to ensure they are
accurately assessed before they are able to update
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Background
The Diploma in Optometry course is a three-year full
time program at Ngee Ann Polytechnic. The objective is
to train students to be professional optometrists. The
Ngee Ann Polytechnic Optometry Centre (NPOC) was
set up to provide a real workplace-learning environment
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students on their performance and their areas of strengths
and weakness. Module leaders are only able to provide
students with their overall feedback once within the
semester because of the administrative load in generating
the results.
Rationale for E-Pract and assessment
The idea of an online assessment was first explored in
2012 because of the comments from students and tutors.
Students felt that there was not enough feedback and
update on their clinical performance, while tutors
commented that they are too occupied with the marking
that they do not have time to fully observe or coach the
students optimally. Tutors often had to stay back after
their clinical sessions to compute the students’ grade.
This led to the tutors having to work longer hours.
Ideas on how to streamline the marking process were
explored to provide a more effective marking mode to
benefit the students and tutors resulting in the
development of E-Pract. The introduction of E-Pract
allows students to monitor their own performance in
NPOC and reduces the administrative marking time for
tutors. The time saved by the tutors allows each tutor to
be able to observe each student better and thus provide
detailed feedback on the student’s performance. E-Pract
also allows module leaders to retrieve the summary score
of each student and the number of eye examinations they
have performed. It enables module leaders to track the
performance of the students much earlier and intervene,
if necessary, in the semester.

Benefits of E-Pract
1)

More efficient use of time in supporting
student’s learning

Research had shown that the use of web-based
assessment has significant advantages such as the ease of
use, reliability, replicability, scoring, aggregating results,
and data management (Hamilton & Shoen, 2005). EPract allows the module leader to analyse the
performance of the students by assessing the report from
the system. Input error is also eliminated because the
marks are auto calculated. Tutors are only required to
enter the performance of the student’s individual clinical
performance.
Module leaders are also not required to recheck the
calculation from each assessment form. Previously,
module chairs spent about 2-3 hours every week to check
through the individual assessment form and transfer
marks into a common excel file for the marks tabulation.
The time saved allows module leaders and tutors to spend
the time more productively by supporting students’
learning including going through the clinical skills and
providing more guidance to the weaker students.

Mechanism of E-Pract
E-Pract is a web based assessment platform for
NPOC. All the assessment forms are designed to
automatically save the data in real time. This is to ensure
that data are not lost in the event of a lost connection or
if the tutor forgot to save the assessment, which is a point
of stress for tutors. The multiple tab user interface in EPract also allows the user to toggle between the
assessments of different students quickly. This ensure
that tutors are able to assess 3-4 students seamlessly at
the same time. (See Figure 1)

2)

Timely feedback for learning

Feedback impacts students’ learning and is a crucial
way to enable students to monitor and evaluate their own
learning process (Ferguson, 2011). For feedback to be
effective, it has to be specific and timely (Duffy, K. 2013)
which E-Pract is able to achieve.
Before the introduction of the e-assessment, students’
performance can only be given once during the semester,
which is not sufficient for students learning. After the
implementation of the E-Pract, students were updated
with their clinical performance four times during the
semester as E-Pract allows the module leader to retrieve
the number of patients that each student has seen and the
average grade of their performance by their practical
grouping. This allows the module leader to easily
identify students who are performing weaker than their
peers or students that have a lower number of patients
seen. The module leader is also able to view the
individual assessment form for individual students. For
instance, if a student fails the assessment, the module
leader can identify if the student is weak in a particular
clinical skill or if she/he is weak generally. Timely
remedial action can be taken to tackle the area of
weakness.

Figure 1: Screenshot of E-Pract Interface showing
multiple tab of three different assessment form
E-Pract is designed to ensure that the main
administrator is able to edit or update the changes easily.
The summary and marks can be retrieved by clicking the
different icons making it self-explanatory to user. (See
Figure 2)
Figure 2: Screenshot of main administrator screen

675

Transactions of ISATE 2017
The 11th International Symposium on Advances in Technology Education
19-22 September 2017, Ngee Ann Polytechnic, Singapore

Releasing the student’s clinical performance
regularly also allows the students to better track their own
performance. It enables the module leader to see if the
remedial action taken was useful.
Before the launch of E-Pract, students often comment
about the lack of feedback on their performance when
they are surveyed via the module Experience Survey
(MES). However, “Feedback” was not reflected in
student’s comment after the launch of E-Pract as students
were provided with more opportunities for feedback.
Student’s learning experience for the clinical modules
improved and finds learning more effective (See Graph 1
& Table 1).

Table 1: Learning Experience Survey Score for Clinical
Modules before and after the launch of E-Pract
3)

Before the introduction of E-Pract, a tutor typically
spent an average of 30 minutes on the administrative
overhead when marking and tabulating of individual
assessment for the students. With the introduction of EPract, the time spent was significantly cut down to about
15 minutes. The clinical time saved allows tutor to focus
more on coaching and guiding the students.
In a typical clinical session for the students, there are
about 8-10 clinical skills which students have to perform
to complete a full eye examination. Typically, the tutor
will only observe the students on core clinical skills and
the rest of the time when the students are performing the
other basic clinical skills, the tutor will make use of this
time to finish off their marking and tabulate the scores.
The tutors therefore only have time to focus on the core
skills and the results recorded by students. The basic
clinical skills are assumed to have been performed
acceptably, based on the results recorded by the students.
With E-Pract, there is more time for observations,
enabling tutors to also observe and remediate when basic
clinical skills are not performed accurately. In addition,
additional time saving from using E-Pract can be used for
module meetings whereby cohort learning matters
including small clinical skills misconceptions were
discussed. This allows the module leader to understand
the gaps in the students’ learning and for the module team
to decide on the remedial actions necessary especially for
the weaker students earlier in the semester. The module
team has also been able to make module improvements
such as introducing a competency checklist of the basic
and core clinical skills for the students to complete as part
of their clinical training in NPOC.

Graph 1: MES Result for clinical module before and after
the launch of E-Pract

Feedback from
Students

Before E- Pract
(AY 2011)

After E-Pract
(AY 2015)

1) it would be
better if students
can get more
regular feedback
on their
performance

1) Having the chance
to practice it in clinic
is great!

2) feedback results
can be made
earlier to students
who did poorly like
the low attendence
warning system on
school
performance, eg.
some scale of
marking, where
you did good or
poorer

Better monitoring of student’s clinical skills and
accuracy

Filling the gap in assessment: Competency Checklist

2) It's practical and
very relevant to the
course itself. The
teachers are
constantly trying to
improve the system so
all is good.

Tutors are required to observe the different clinical
procedures performed by the students and sign off the
competency checklist. This encourages the students to
better understand their strengths and weaknesses and
allows tutors to correct the misconceptions that the
students have. From the competency checklist, tutors are
able to identify specific learning gaps and needs of
individual students and provide relevant guidance
needed. For instance, if a student did not have certain
clinical skills signed, it would provide an indicator to the
tutor to observe and guide the student in that area because
it could either be that the student was not observed by any
tutor on that particular clinical skill or they did not
perform them well enough to be able to get an
endorsement from other tutors.
Skills recovery sessions were also incorporated based
on feedback from tutors that students might not be
familiar with certain basic optometric clinical skills or are
unable to accurately analyse certain test results. The
introduction of the skills recovery session allowed the
module leader to address these problems by conducting

3) it reflects a
generalized setting of
a real clinic which is
beneficial

3) Please give more
detail feedback on
our clinic
performance. :)
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small group practical sessions to hone students’ clinical
skills. Based on a recent survey conducted on the
students, 100% of the surveyed students felt that the skills
recovery sessions were useful.
The two new initiatives would not have been
identified and implemented had the tutors continued to
assess students with the paper assessment forms and had
to split their time and attention between the students and
the administrative marking.
4)

Able to better
performance

differentiate

tutors to add up the total score for individual assessments.
Changes of marks are sometimes seen in the marking
sheet. Some tutors have given feedback that they do feel
influenced to make slight amendments to the scores after
they have tabulated the total scores, especially in cases
where a small adjustment moves a student who is thought
to be deserving but ‘just missed’, into a higher band.
The E-Pract has helped to reduce such inter-tutor bias
and ensure that all students are fairly graded based on
their clinical performance rather than by the impression
they give to the tutor. This enables the module leader to
gain a more accurate profile of the students’ skill
attainment. The information also enables the module
team to better sort and arrange students into their groups
to ensure that there is an even distribution of stronger and
weaker students in each group to enable better peer
coaching opportunities for the weaker students.

student’s

E-Pract helps to better differentiate students’
performance. With the paper assessment, students’ grade
ranges were narrower with most scoring between the 6080 ranges. Good performing and weak performing
students were not well differentiated. Inter-tutor marking
and biasness often masked the true performance of
students. This is echoed in research by Hamilton and
Shoen (2005) that digital assessment measures can score
themselves with great reliability and no subjectivity.
With the E-Pract, scores for students are better
differentiated to reflect the true performance of students.
The data collected can allow module leader to monitor
and track the weak students across different semesters.
Remedial action are conducted before the semester for
weaker students to prepare them for the new semester.
The graph (see Figure 3) below showed the difference in
mark distribution before and after the launch of E-Pract.

Enhancement of E-Pract
E-Pract has been implemented and used for all
Optometry clinical modules in NPOC. It has enabled
more regular and timely feedback on performance by
tutors and this has improved the learning experience.
Since October 2016, E-Pract was not only used to assess
students’ clinical performance but has also been used
during students’ end of semester practical test.
Traditionally, the end of semester practical test was
conducted and assessed using traditional paper
assessment form. With the enhancement of E-Pract, it
allowed the main administrator to include ad hoc sessions
in the E-Pract for assessment of practical tests or retests.
This has further streamlined the assessment of practical
tests and feedback on student performance.
Conclusion
The introduction of E-Pract has greatly improved the
assessment of clinical skills in the Diploma in
Optometry, Ngee Ann Polytechnic. E-Pract allows the
tutors and the module leader to better concentrate on
assessing students’ performance and providing them with
timely feedback, which are important for student’s
learning. E-Pract also ensures that inter-tutor bias in
marking is reduced thus providing an accurate
assessment of individual students’ clinical skills
attainment.

Figure 3: Mark distribution and range before and after the
launch of E-Pract
5)

Reduction in Marker bias

E-Pract was designed to allow tutors to assess
students’ performance based on their individual
performance tests. They will have to grade them using
descriptive grade instead of actual numbers. Each test
was split into six marking categories ranging from “Not
Done” to “Excellent”. For each marking categories, there
are descriptive rubrics to guide the tutors in assessing
performance. The tutor can only mark them purely based
on their performance. They do not calculate or refer to
the previous scores or the total scores attained by the
student prior to the performance being assessed. The
marking for each performance of skills will be auto
converted into scores and only the module leaders are
able to view the final score. This helps to eliminate bias
in marking. Previously, paper assessment required the
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