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Abstract— To ensure the quality of e-Learning training

material, we utilized the usability evaluation heuristic in the
design and development processes of convenience store new
employee training material. The application of usability
evaluations during this study is described. Additionally,
participant selection, data collection and analysis; and
results relevant to usability portions of this study are
presented.
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I.

INTRODUCTION

Nowadays e-learning is the most popular way to deliver
instructions. Via Internet, learners are able to receive various
contents and instructional methods from distance to
overcome the time and space barriers. Clark and Mayer [1]
argued that e-learning is so unique because of the three
potentially valuable instructional methods: (1) practice with
automated tailored feedback, (2) integration of collaboration
with self-study, and (3) use of simulation to accelerate
expertise. Due to the obvious reasons, e-learning is not only
accepted widespread in all academic levels, but it is also
taken advantage in business and corporative training
worldwide. In fact, the benefits of e-learning in organizations
also embrace improving the efficiency of learning among
organizational members, enhancing competitiveness of
organizations, and minimizing training costs [2].
Convenience store is a very popular business in Taiwan.
In the end of 2009, the density of the convenience stores in
Taiwan is the highest of the world and average one store per

2,500 people [3]. 8.5 million people visit convenience store
every day in Taiwan [4]. Even though the convenience
business is booming, and provides huge number job
opportunities, it suffered the insufficient training, especially
due to the large number of staffs and fast turnover rate [5]. A
well designed e-learning program will help resolve the
problems mentioned and enhance the quality of the business.
Therefore, a convenience store new employee training elearning program has been designed and developed.
The main purpose of this training program is to (1)
develop e-Learning training material according to the design
principles for successful convenience store new employees’
performance in their work, (2) evaluate the effectiveness of
the new employee training material. According to the needs
assessment, the interview from the convenience store owners
and questionnaires from the employees, three major aspects
in job which have to be emphasized: (1) receiving and
checking in merchandises, (2) checking out customers, and
heating up foods. Therefore, the e-learning instruction was
consisted these three units for learners as the new employees
of convenience store to learning and practice their basic
services. The beginning of each unit included introduction
and statement of objectives to focus learning. Whereas each
unit was designed with different case-based situation, 10
situated problems were interwoven in the three units to
provide practice. Since problem-based learning emphasizes
that learners must participate actively, in the e-Learning
instruction we arranged learners to play the role of the main
character, a new employee of a convenience store. Learners
solved the situated problems they encountered and engaged
in the vivid simulation [6].
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Even though instructional design and learning strategies
play a critical role to the success of any e-learning program,
fail to notice the importance of interface design and the
reaction of users would cause the cognitive overloading or
even failure of the program [7].
Therefore, in addition to evaluate the achievement of
learners’ learning, the purpose of this study employed a
usability testing approach to assess this e-learning training
program. Hopefully, from the perspective of usability, this
study would provide some critical information for the
modification of the interface design and make the program
much more effective and efficiency.
II.

USABILITY ASSEMENT IN E-LEARNING

In 1980s, the term “usability” has been created and took
over the term “user friendly” [8]. Nielsen [9] defined the
usability is the user is able to use a product easily. In the
perspective of learning, usability means that an application is
learnable and allows users to achieve certain goals efficiently,
effectively, and with a high degree of satisfaction [10]. In
addition, Nielsen [11] also mentioned 5 specific features
cross the usability: (1) learnability, (2) efficiency, (3)
memorability, (4) errors, and (5) satisfaction. In other words,
in terms of e-learning materials, usability is a critical factor
to affect learner’s learning from the very beginning and
throughout the entire learning process.
Usability testing is a classical experimental
methodology and various assessing methods are using for
different situations. Yet, to conduct a high validity usability
testing, using more one method to investigate from various
dimensions is recommended.
Number of subjects is another important issue in
usability testing. Nielson [11] first argued that the most
appropriate number is 3-5 persons and some later studies
seem to agree his suggestion [12, 13, 14]. Barnum et al [15]
pointed out that 5 subjects are the most common participants
in usability testing, since the number is effectively to provide
feasible feedback to define 80% of usability problems. Eight
participants were selected to join this study.
III.

RESEARCH METHOD

The usability testing for e-learning program is somehow
different from regular website evaluation. It does not only try
to find out the problems of interface usage, but also try to
investigate how the material content as the problem solving
process integrate with the interface design. Therefore, this
study consisted of three usability testing methods:
observation, questionnaire and interview. During participants
using the program, the entire process has been recorded for
the later analysis. Surveys of the task difficulty level and
experience for using this program have been conducted, and
personal interview has been done in the end.
A. Participants
A total of 8 participants from different majors and grade
levels attended this study. In order to realize the problems of
the program and reflecting upon the real life situation, all of
participants have convenience store working experience.
Four of participants are male and the other four are female.

B. Learning Materials
According to the needs analysis, this program focuses on
three major tasks: (1) receiving and checking in
merchandises, (2) checking out customers, and (3) heating
up food. The instruction integrated problem-based and
situated learning strategies to assist learner who embraced in
a real life situation and be able to “learning by doing” to
solve the true problems. Fig. 1 shows that three situations
which learners faced during the cashier duty. Fig. 2 shows
that after learners selected using scanner, possible problems
they had during serving the customer. Fig. 3 shows that
when learners have problem to use the cashier register,
clicking the working menu button, learners will find an
interactive cashier register simulator to show the process step
by step.
C. Evaluation Tools
• Tips for one to one observation: There are three
major units of tasks (totally eleven tasks) in this
training program. In each task, the observer focused
on the same 4 tips which are (1) pointers and graphic
icons are able to guide user clearly, (2) all function
keys are easy to use, (3) user is able to complete the
process and wait upon the feedback to finish, then go
the next step, and (4) user is able to operate this
program smoothly.
• Task difficulty level survey: All 11 tasks in this
training program are surveyed by a five-point Likert
scale. Learner has to rate the difficulty degree from 1
(easiest) to 5 (hardest). The design of the survey
attempts to find out the possible hardest tasks and
the cross exams with the experience for using the
program may define some usability related problems.
The Cronbach’s coefficient alpha is 0.747 that
indicated the survey has efficient internal
consistency reliability for this study.
• Experience for using the program survey: A survey
contains 4 parts were developed to investigate the
user experience. They are (1) the quality of the
training materials, (2) usage of the training materials,
(3) learnability of the training materials, and (4)
intention of behavior. Learners also have to rate the
degree from 1 to 5 based on the section descriptions.
The Cronbach’s coefficient alpha is 0.832 that
indicated the survey has efficient internal
consistency reliability for this study.
• Interview outline: An interview was conducted after
all the evaluation processes above were executed.
The purpose of interview was to clarify the unclear
parts which detected from those surveys previously.
Interview outline are (1) can this program help you
clarify the working concept of convenience store?
Why?(2) if you work in a convenience store in the
future, will this program guide you to solve some
problems? Why? (3) what did you learn from this
program? You may list some of them.
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IV.

FINDING AND RESULTS

Upon the experiment completion, the research finding
and data analysis are discussed in the following section.
A. Observation
Over all, the reports from the observer showed that users
have no problems to complete all tasks. Most of the user
spent lowest work time to finish task 11 and performed
smoothly when working on task 1, 3, 4 and 5 while using the
interface. It is interesting that task 1, 3, 4 and 5 all related to
heating food.
Oddly, Task 2 also involved with the food heating
process, yet users had no problem to complete the heating
food process, they did have problem about using working
menu. Take a look of this problem further, it indicated that
learners might not used to use online menu. In a word, this
task is not difficult for learner to perform.
Task 10 is the one most learners boggled at. In this
particular task, users seem to be confused. The report of
observer pointed out the problems as (1) “NEXT” prompt
does not appear in some steps, (2) interface did not provide
feedback, (3) working menu problem continued from Task 2,
and (4) screen design was incorrect.

Figure 1. The three main situations which learners faced during the
cashier duty.

Figure 2. After learner selected using scanner, possible problems they had
during serving the customer.

Figure 3. When learners have problem to use the cashier register, clicking
the working menu button, learners will find an interactive cashier register
simulator to show the process step by step.

B. Task difficulty level survey
The results of the tasks difficulty level survey show that
the total mean of the 11 tasks was 2.63 (SD=1.05) out of 5point scale (see Table 1). Five of 11 tasks were rated lower
than 2 points that indicated the overall difficulty level was
quite fair. The highest rate was the task 7, (M=3.75) “Please
complete the process of receiving and checking in
merchandises from the franchise store owner.” Besides task
7, there are three tasks (task 6, 8, and 10) rated over 3 points
(M=3.38). The task 6 is similar to task 7 which involves the
receiving and checking problems. Task 8 is the credit related
problem and task 10 the manual check out. Obviously,
learners are quite comfortable to deal with more straight
forward tasks such as heating the food and using scanner to
check out. However, the rather complicate and non-linear
problems such as credit related and receiving products from
various places are more difficult to learners.
C. Experience of using the program survey
This particular survey was trying to investigate learners’
experience about this program. The results of the survey
show that the total mean of the 21 questions was 3.87
(SD=0.87) out of 5-point scale. It indicated that learners
provided quite positive feedback to the program. In part 1,
the quality of the materials, the subtotal mean of the 9
questions was 4.04 (SD=0.70) (see Table 2) which suggested
that the quality of the materials is highly accepted by the
users. From questions 10 to 14, the usage of the materials,
the mean was 3.88 (SD=0.81) which implied that users also
quite agree the usage of the program. In part 3, learnability
of the material, the mean was 3.75 (SD=1.19) which showed
the fairly similar agreement from users. In part 4, intention of
behavior, the mean was 3.87 (SD=0.87). Interestingly, the
lowest rate average appeared in this section, question 21, I
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rely on this program to learning very much, only 2.75
(SD=1.16). Yet, the result seems inconsistently to follow the
rest of similar questions and it need to be further investigated.
D. Interview
The interview analysis of the perception of using
experience is as following:
Q1. Can this program help you clarify the working
concept of convenience store? Why?
In this question, all 8 users agreed the instruction of
this program is able to understand more about
convenience store.
Yes, SOP makes the working process even clear
(F03).
I have no idea in the beginning. However, it taught
me where should I start (M02).
The instructions of bar code and checking in
merchandises are quite clear, but it may not apply
to all the situations (M03).
Q2. If you work in a convenience store in the future, will
this program guide you to solve some problems? Why?
Yes, it provides very understandable SOP (F02).
It should be ok for the very basic problems but not
all situations (F01).
I think that I still need to practice in the real store
(F04).
Q3. What did you learning from this program? You may
list some of them.
Using cashier register, receiving and checking in
goods, and other situation about merchandises
(F02).
Some processes are different from my mind. I just
learned that some packages and materials cannot
heat in microwave oven (M02).
In the overall impression about this program, learners
also agreed the usefulness of this program, but they still not
comfortable about their own performance. Therefore, if they
will be convenience store owners, they will use this program
as a new employee training material.

provided some very crucial indication about this issue. In
order to enhance the quality of interface design, iterative
cycles of usability evaluation are suggested [16]. Hence, the
future studies can involve subject matter experts (store
managers and senior employees) to review the entire process
and more homogeneous and heterogeneous participants to
make the review more thorough and complete. Therefore, the
program can be truly useful for the new employee training in
convenience stores.
.
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THE RESULTS OF THE TASKS DIFFICULTY LEVEL SURVEY

Task
Please complete the “hot dog” checking out and heating process.
If you have any problem about heating the food, please check on menu and find out the correct process.
Please complete the “pork chop lunch box” checking out and heating process.
Please complete the “tetra pak green tea” and “bread” checking out and heating process.
Please complete the “canned coffee” and “bottle mike” checking out and heating process.
Please complete the process of receiving and checking in merchandises from the headquarter warehouse.
Please complete the process of receiving and checking in merchandises from the franchise store owner.
Please enter “credit problem section” to find the solution of credit problems among supply warehouse,
customer and franchise store.
Please complete the “bar code” check out process.
Please complete the “manual” check out process.
Please complete the “receipt exchange” process.
Total

TABLE II.
1.
2.
3.
4.
5.
6.
7.
8.
9.

M
2.13
1.25
1.50
1.63
1.38
3.38
3.75
3.38

SD
0.99
0.46
0.53
1.06
0.52
1.06
1.04
1.30

2.38
3.38
1.88
2.36

1.51
1.60
1.46
1.05

THE RESULTS OF THE EXPERIENCE OF USING THE PROGRAM

Part 1. The quality of the materials
The learning content in the program is clear and easy to understand.
I think this program provides necessary learning content and information for convenience store
employers.
Graphics and icons in this program provided are well indicated.
The learning content in the program is well arranged and edited.
The learning content in the program is clear presented on computer screen.
I think the learning content in this program is the “much learn” skills for convenience store
employers.
I give the high mark to The learning content program provides a high quality learning content.
In general, this program provides a high quality learning content.
In general, this program provides a high quality learning content.
Part 1 subtotal

M
3.50
4.38

SD
1.07
0.92

3.63
3.75
4.75
4.75

1.19
0.46
0.46
0.46

4.13
3.75
3.75
4.04

0.35
0.89
0.46
0.70

4.13
3.50

0.64
0.53

4.00

0.93

3.75

0.89

4.00
3.88

1.07
0.81

4.13
3.75
3.50
3.63
3.75

1.46
0.89
1.20
1.19
1.19

4.50
3.25
2.75
3.50
3.87

0.53
1.49
1.16
1.06
0.87

Part 2. Usage of the materials
10.
11.
12.
13.
14.

If I work in a convenience store, after using this program, I think I am able to carry more works.
I If I work in a convenience store, after using this program, I think it makes me finish my job
faster.
If I work in a convenience store, after using this program, I think it makes my work more
efficient.
If I work in a convenience store, after using this program, I think it makes me complete my work
in ease.
If I work in a convenience store, after using this program, I think it is useful for my job.
Part 2 subtotal

Part 3. Learnability of the materials
15.
16.
17.
18.

It is very easy to use this program.
It is very easy to get needed information from this program.
It is very easy to master how to use this program.
I think that this program is very easy to be used.
Part 3 subtotal

Part 4. Intention of behavior
19.
20.
21.

I think that using this program to learning is worthy.
If I work in a convenience store, I will use this program very often.
I rely on this program to learning very much.
Part 4 subtotal
Total
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