Research Article Interprof, J. Health Sci. 2025, 23(1): JHS-0609

Development and Assessment of Instructional Material to Enhance

Microsoft Excel Learning in a Pharmacology Laboratory
Thidarat Phetmanee?®

1Department of Pharmacology, College of Pharmacy, Rangsit University,
Muang, Pathum Thani 12000, Thailand
*Corresponding author: E-mail: thidarat.w@rsu.ac.th
Received 29 November 2024; Revised 17 January 2025; Accepted 27 January 2025

Abstract: Microsoft Excel is a widely used tool for data management, analysis, and presentation
in various fields, including healthcare and education. In the PHA 352 course, Pharmacology
Laboratory for Pharmacy Students, at the College of Pharmacy, Rangsit University, students use
Microsoft Excel to calculate and present experimental data. However, many students encounter
difficulties with Microsoft Excel's basic and advanced scientific functions, highlighting the need
for targeted training to meet course demands. This study aimed to develop instructional material
for Microsoft Excel via the ADDIE model for the PHA 352 course. Students’ perceptions of the
material, as well as their understanding and skills in using Microsoft Excel, were evaluated.
Pretest and posttest designs were used to measure competency levels, with a focus on essential
Microsoft Excel functions for the course. Statistical significance between the scores was
determined using a paired t-test or Wilcoxon signed-rank test at the 0.05 level. An online
questionnaire was used to assess students’ satisfaction with and perceived effectiveness of the
material's content, exercises, and usability. Data were analyzed via descriptive statistics. The
results from 160 third year pharmacy students revealed a significant improvement in posttest
scores compared with pretest scores, demonstrating the effectiveness of the instructional
material in enhancing Microsoft Excel skills. The findings indicate that students were highly
satisfied, valuing how the material aligned with the course objectives and its practical uses. In
conclusion, the instructional material for Microsoft Excel was effective in enhancing students’
Microsoft Excel skills.

Keywords: Microsoft Excel, Instructional material, ADDIE, Student perceptions,
Pharmacology laboratory

INTRODUCTION

One of the most crucial 21st-century sKills is
computing and information and communication
technology (ICT) literacy. This skill encompasses
computer and ICT proficiency; analysis, access,
management, integration, evaluation, creation, and
communication; and the ethical use of computers
and ICT. For professionals aiming to succeed,
especially pharmacists, these skills are essential.

Proficiency in Microsoft Excel, a widely used
spreadsheet program, is particularly important for
pharmacists in managing and analyzing data to
increase their work efficiency. Many areas of
pharmacy use Microsoft Excel as a fundamental tool
in various pharmacy-related activities, including
calculating data, performing statistical analyses, and
presenting information effectively (1, 2).
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The course PHA 352, or the Pharmacology
Laboratory for Pharmacy Students, is a core part of
the curriculum at the College of Pharmacy, Rangsit
University. As a mandatory 1-credit laboratory
course for third-year pharmacy students, it
explores a range of pharmacological studies,
employing both in vivo and in vitro experimental
techniques. The coursework covers topics such as
drug actions, interactions, mechanisms of action,
and toxicity tests. Within this course, students are
required to use Microsoft Excel to calculate and
present their experimental data. Excel is available
to students through the university’s subscription,
allowing them to learn its basic functions in their
first year. In contrast, while tools like GraphPad
Prism and SPSS are also utilized for data
management and analysis, their subscriptions are
limited and not as accessible to students. Many
students have not used these tools before.
However, many students encounter difficulties
with Microsoft Excel's basic and scientific
functions, underscoring the need for a foundation
in Microsoft Excel prior to tackling the demands of
this course.

Instructional materials are fundamental in
supporting students, as they work toward
achieving their learning outcomes. Instructional
materials can enhance the learning experience of
students (3-5). They should be flexible, accessible
anytime and anywhere, and exercise with
feedback. The ADDIE model, a well-established
method in instructional design, provided the
foundational framework necessary to achieve the
specified learning outcomes. The use of the ADDIE
model, which encompasses analysis, design,
development, implementation, and evaluation, is
key in developing instructional materials that
effectively meet educational standards and
improve student outcomes (6).

Therefore, proficiency in the scientific functions
of Microsoft Excel is essential in the pharmacology
laboratory course. Instructional material should
facilitate self-paced learning and enable students
to apply their skills directly to the course. The
ADDIE model will be employed for the
development of the material. Consequently, this
study aimed to develop instructional material

based on the ADDIE model for teaching Microsoft
Excel in the PHA 352 course. It also intended to
evaluate students’ perceptions of the instructional
material and assess their understanding and skills
in via Microsoft Excel.

METHODS
Study Design and Setting

This research was conducted from August-
November 2024, and it was quasiexperimental
research. The participants were pharmacy
students who registered at the PHA 352
Pharmacology Laboratory for Pharmacy, the first
semester of the 2024 academic year, College of
Pharmacy, Rangsit University. The study protocol
was approved by the ethics committee of the RSU
Ethics Review Board (RSU-ERB) of Rangsit
University, Thailand (reference DPE. No.
RSUERB2024-026).

Subjects

The inclusion criteria are pharmacy students
who are registered for the course Pharmacology
Laboratory for Pharmacy Students (PHA 352) in
the first semester of the academic year 2024. The
exclusion criteria are pharmacy students who have
withdrawn from the course Pharmacology
Laboratory for Pharmacy Students (PHA 352) in
the first semester of the academic year 2024.

Among the participants, 198 students met the
inclusion criteria. We determined the sample size
via Taro Yamane's formula, aiming for a 95%
confidence level. The sample size was 132
students. These students were in their third year of
the professional program.

Intervention

Microsoft Excel instructional material

development

This instructional material was designed to
teach students how to use Microsoft Excel for
scientific analysis in the pharmacology
laboratory. The learning outcomes of this
instructional material are as follows:
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Upon completion of this instructional material,
students should be able to do the following:

1. Describe the fundamental principles of the
Microsoft Excel program.

2. Use Microsoft Excel for basic calculations.
3. Use Microsoft Excel for statistical calculations.
4. Explain the principles of graph creation.

5. Use Microsoft Excel to create graphs for the
pharmacology laboratory course.

This instructional material was created via
Microsoft Excel because it allows students to
become familiar with the program and complete
exercises directly within it. The material was
designed via the ADDIE approach, which is a widely
favored instructional design framework among
instructional designers and educational content
developers. Compared with five key phases—
analysis, design, development, implementation, and
evaluation—the ADDIE model provides a
structured and comprehensive method for
developing instructional materials.

At the outset, the researcher analyzed the
course, instructors, environment, course timeline,
and readiness before designing the instructional
material. During the design phase, the researcher
specified the lesson learning outcomes, content,
format of the instructional material, instructions
for its use, learning activities, and how to integrate
the instructional material into the course. The
content of the instructional material is presented
in Table 1 and Figure 1. A prototype version of the
instructional material was then created and tested
with a small group of pharmacy students to
evaluate its quality and gather feedback for
improvements. Feedback helped refine the
instructional material, focusing on the design of the
lesson, interactive functions within the material,
and the content itself. In the implementation
phase, the researcher prepared the instructional
material along with supplementary resources,
such as a user manual and information for
integrating it into the course, before deploying it in
the classroom. Finally, the effectiveness of the
instructional material and student feedback were
assessed at the end of the course, which utilized
Microsoft Excel.

Table 1. The content of the Microsoft Excel instructional material

Order Lessons Information

1 Introduction to Microsoft Excel Introduction to Microsoft Excel, navigating the Microsoft Excel interface,
entering and formatting data

2 Basic calculations Performing arithmetic operations (addition, subtraction, multiplication, division)
and using formulas and functions

3 Statistical calculations Using statistical functions and calculating mean and standard deviation

Charts Introduction to charts and graphs, choosing the appropriate chart type

5 Creating column charts Creating column charts for single and multiple datasets, customizing column
chart appearance and adding chart element

6 Creating line charts Creating line charts for single and multiple datasets, customizing line chart
appearance and adding chart element

7 Creating XY charts Creating XY charts for single and multiple datasets, identifying relationships
between variables, transforming charts to semi-log scale and creating scatter
plots with trendlines

8 Adding error bars Adding error bars to charts and customizing error bar appearance
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Figure 1. Microsoft Excel instructional material

Each Microsoft Excel lesson included interactive
exercises within the instructional material to help
students better understand the content, as shown in
Figure 2. The instructional material was utilized by
students throughout the course, spanning from
August to November. Each lesson was designed to
be completed within 15-30 minutes, including time
for exercises and practice. Students were
encouraged to revisit the material as needed for
self-paced learning. On average, students spent
approximately 2-4 hours using the instructional
material and completing exercises over the course.
During the course implementation, the Microsoft
Excel lesson for each topic was introduced to
students a few days before class through Microsoft
Teams and in class. Each topic required different
Microsoft Excel functions for result analysis. Since
the students used Microsoft Excel to analyze real
data for each topic, this enhanced their learning
experience and provided practical applications.

Data Collection and Analysis

An online questionnaire was used as the
research The questionnaire was
anonymous, the
confidentiality. At the beginning of the course,

instrument.

and researcher ensured

students completed a 15-item pretest to evaluate
their understanding and skills in using Microsoft
Excel. The pretest and posttest were designed in
alignment with the learning outcomes of this
instructional material and were validated by expert
assessments in the fields of Excel and education.
Following the use of the instructional material
throughout the course, students completed a 15-
item posttest one week after the final Microsoft
Excel session to assess their progress. A paired t-test
or Wilcoxon signed-rank test was used to determine
the statistical significance of the difference between
the pretest and posttest scores at the 0.05 level.

During the posttest week, students’ perceptions
of the Microsoft Excel instructional material were
surveyed. The survey was divided into three main
sections. The first section collected general
information through two questions. The second
section, consisting of 20 questions on a 5-point
Likert scale, assessed students’ perceptions of the
Microsoft Excel instructional material. This section
was further divided into two subtopics: content and
exercises, and the use of the instructional material.
[talso included a general question regarding overall
satisfaction. The third section included open-ended
suggestions from the students.
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Figure 2. Examples of interactive exercises in the lesson
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The items were rated on a 5-point Likert scale
ranging from strongly disagree (1) to strongly
agree (5). For each question, the average score was
used to evaluate students’ perceptions of the
Microsoft Excel instructional material. The
effectiveness of the content and exercises was
categorized as ineffective (less than 3.00), average
(3.00-4.00), or effective (greater than 4.00).
Similarly, the effectiveness of instructional tool
usage was classified as ineffective (less than 3.00),
average (3.00-4.00), or effective (greater than
4.00). Data were analyzed via descriptive statistics
and are presented as the means, standard
deviations, and percentages.

Before being distributed to students, the
questionnaire underwent a validity review by
experts in the field of education, using the Index of
Item Objective Congruence (I0C) for evaluation.
The 10C values, which are based on the experts’
assessments, ranged from 0.67-1.00, meeting
accepted standards. Additionally, the reliability of
the questionnaire was tested with 30 pharmacy
students. With a Cronbach’s alpha coefficient of
0.97, the instrument demonstrated high reliability
and was considered suitable for data collection.

RESULTS
General Information

Data were collected from a group of 160
students, exceeding the required sample size
calculated via Taro Yamane’s formula for a 95%
confidence level. Detailed information about the
students is provided in Table 2.

Table 2. General information of the students (n = 160)

General information | Number (Percentage)

Admission Year

2020 13 (8.12)
2021 41 (25.63)
2022 106 (66.25)
Major

Industrial Pharmacy 89 (55.62)
Pharmaceutical Care 71 (44.38)
Total 160 (100)

The Pretest and Posttest Scores

The results of the pretest and posttest scores
are presented in Table 3. The average pretest
score was 5.45 * 1.97, indicating limited initial
understanding and skills in using Microsoft Excel
among the students. After completing the course,
the average posttest score increased to 10.34 *
2.45, reflecting significant improvement. The
posttest scores were significantly higher than the
pretest scores (p < 0.05), as shown in Table 3.

Table 3. The pretest and posttest scores on
understanding and skills in Microsoft Excel (n = 160)

Test Average score * S.D.
The pretest 5.45 +1.97
The posttest 10.34 + 2.45*

* Significantly different from the pretest scores at p< 0.05

The Pretest and Posttest Scores: On-Track Students
and Delayed Students

Table 4 shows the pretest and posttest scores
for both on-track and delayed students. The
posttest scores were significantly higher than the
pretest scores for both groups. This outcome
suggests that students in each group successfully
achieved the desired outcomes.

Table 4. The pretest and posttest scores on
understanding and skills in Microsoft Excel according
to status: on-track students and delayed students

Test | Average score * S.D.
On-Track Students (n=106)
The pretest 5.69 £ 2.02
The posttest 10.99 + 1.96*
Delayed Students (n=54)
The pretest 4.76 £ 1.85
The posttest 9.07 £ 2.81*

* Significantly different from the pretest scores at p< 0.05
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Table 5. Students' perceptions of the lesson content and exercises of the Microsoft Excel instructional material (n = 160)

Survey Items Mean SD
The content of the lesson aligns with the objectives of the instructional material. 4.78 0.45
The sequence of content makes it easy to understand. 4.70 0.57
The explanation of the content is easy to understand and clear. 4.71 0.53
The amount of content in each lesson is appropriate. 4.66 0.57
The exercises are consistent with the objectives of the instructional material. 4.75 0.48
The exercises have clear instructions/questions. 4.66 0.56
The number of exercises is appropriate. 4.68 0.54
The difficulty level of the exercises is suitable for the learners. 4.66 0.56
The exercises are relevant to the content in the lesson. 4.77 0.48
Each exercise topic helps students understand the lesson better. 4.72 0.54
The content and exercises are appropriate for using Microsoft Excel in the course PHA 352. 4.76 0.60
Average Mean Score 4.71 0.54

Students’ Perceptions with Microsoft Excel
Instructional Material

Table 5 presents the students’ feedback on the
lesson content and exercises of the Microsoft Excel
instructional material. Overall, the responses were
positive, with scores ranging from 4.66-4.78. Most
students agreed that the lesson content and
exercises aligned with the objectives of the
instructional material, the exercises were relevant
to the lesson content, and the content and exercises
were appropriate for using Microsoft Excel in the
PHA 352 course. This suggests that the quantity,
difficulty level, sequence, clarity of the content and
exercises, and overall usefulness of the material
were well-suited for the course.

Table 6 presents the results of the survey on
students’ perceptions of using the instructional
material. The highest-rated aspect was that the
instructional material helped students effectively
use Microsoft Excel in the PHA 352 course, with a
score of 4.82. Other aspects, such as its engaging
design, ease of use, accessibility, and interactive
exercises, received scores ranging from 4.66-4.74.
These results indicate positive student feedback
regarding the instructional material.

Overall Satisfaction

Figure 3 reveals that 76% (121 students) and
22% (36 students) were very satisfied and
satisfied with the Microsoft Excel instructional
material, reflecting an average satisfaction score
of 4.73 £ 0.51.

Table 6. Students’ perceptions of using Microsoft Excel instructional material (n = 160)

Survey Items Mean SD
The instructional material is easy to use. 4.68 0.54
The instructional material makes the content of Microsoft Excel interesting. 4.66 0.58
Students can easily access the instructional material. 4.72 0.50
Interactive exercises increase interest in learning. 4.74 0.52
The format of the exercises in the instructional material increases interest in learning. 4.70 0.54
Students can review the content from the instructional material on their own. 4.71 0.52
The instructional material stimulates student learning of Microsoft Excel. 4.68 0.53
The instructional material enhances satisfaction with learning Microsoft Excel. 4.74 0.50
Using the instructional material helps students use Microsoft Excel in the course PHA 352. 4.82 0.40
Average Mean Score 4.72 0.52
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Overall satisfaction

Dissatisfied
1%

Neutral
1%

Satisfied
22%

Very dissatisfied
0%

= Very satisfied

= Satisfied
Neutral

= Dissatisfied

m Very dissatisfied

Very satisfied
76%

Figure 3. The percentage of students who responded to the overall satisfaction of the Microsoft Excel
instructional material (n = 160).

Table 7. An example of a written student comment

Positive

Negative

The professor’s teaching materials are easy to understand,
and having the professor teach in the classroom helps to
understand more. I think there should be ongoing
Microsoft Excel training.

The Microsoft Excel file is difficult to use and can only be
opened on a computer; sometimes the scrolling works,
sometimes it does not.

The instructional material for teaching Microsoft Excel is
highly beneficial for higher education. Thank you to the
professor for the dedication and effort in preparing
excellent and useful instructional material.

I would like Microsoft Excel materials that include more
relevant data for learning.

I truly like it. I feel that the material the professor created
is helpful. From being inexperienced with Microsoft Excel,
[ started to understand it. If there were one or two more
tutorial sessions, [ think it would be great. It would be nice
if everyone could bring their own devices, and the
professor could teach and let us practice together.

I would like there to be more instruction on how to do it
on an iPad.

[ truly like it. Initially, I never used it, but now I try to do it
on my own gradually and have become much more
proficient—it is very beneficial.

The professor’s instructional material is detailed and very
beneficial to students.

The instructional material greatly enhances
understanding.
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Student Feedback

Feedback from the students, summarized in
Table 6, revealed predominantly positive responses.
Most students praised the clarity, ease of
understanding, and effectiveness of the
instructional material, noting that in-class teaching
further supported their comprehension. The
material was recognized as beneficial for higher
education, with students acknowledging the
professor’'s efforts and reporting significant
improvements in their proficiency with Microsoft
Excel. Some suggested adding more tutorial
sessions or detailed content. However, a few
students expressed concerns, such as difficulty
using the Microsoft Excel file, compatibility issues
with their computers, and inconsistent scrolling
functionality. Others recommended making the data
more relevant to the course content and offering
instructions for using iPads, as well as the option to
bring personal devices for hands-on practice.

DISCUSSION

Today, Microsoft Excel is recognized as a
valuable tool for managing, analyzing, and
presenting data. It is widely used in both
professional healthcare settings and educational
programs, particularly in research methods and
analytics (7). For pharmacy students, learning and
practicing Microsoft Excel is an essential part of
their education, as this skill will prove highly
beneficial in their future careers (2). Microsoft Excel
is a flexible tool for managing and analyzing data,
which is an essential aspect of digital literacy.
Pharmacy students should become proficient in
using these tools for data analysis to enhance their
efficiency in tasks and decision-making processes in
their future professional practice. (8).

Teaching Microsoft Excel for scientific
analysis in class presents several challenges,
primarily due to the limited duration of class
sessions and the number of teaching hours allocated
to the course. While students were introduced to
basic Microsoft Excel skills in their first year, they
had limited opportunities to apply these skills in
subsequent courses. Consequently, some students
have forgotten certain Microsoft Excel functions.

To address this, the teaching approach should focus
on helping students understand key principles and
apply Microsoft Excel effectively during class
activities.  Real-world applications enhance
students’ understanding of Microsoft Excel’s
principles and provide them with practical skills
that they can use in the future. The results revealed
that the posttest scores were significantly higher
than the pretest scores, indicating that this teaching
method and the instructional material effectively
improved students’ understanding and application
of Microsoft Excel functions in this course.

The instructional material encompassed
essential Microsoft Excel principles and scientific
functions for analyzing laboratory results. The
lessons were designed to align with the weekly
topics of the course, with an appropriate balance of
content and exercises. According to the results, the
interactive exercises in the instructional material
significantly enhanced students’ learning via
Microsoft Excel. However, the examples in the
lessons used general experimental data rather than
pharmacological data to simplify and facilitate
understanding. Some students suggested that the
instructional material should incorporate more
course-relevant data to better align with the
learning objectives.

The results indicated that the students were
generally satisfied with the Microsoft Excel
instructional material. These findings align with
those of a previous study in which Microsoft Excel
was used as a teaching tool for basic statistics. In
that study, a tutorial manual was developed to help
students navigate statistical procedures in
Microsoft Excel. The results showed that students
valued the skills they gained, recognizing their
relevance and applicability to future workplaces (9).

The device most commonly used by students in
class is the iPad, while the instructional material is
designed to be accessed through Microsoft Excel on
a laptop. As a result, some students suggested using
the iPad version of Microsoft Excel. Some students
chose to study the instructional material on a laptop
at home and then used Microsoft Excel for the iPad
in class to analyze the results. However, Microsoft
Excel for the iPad has limited functionality
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compared with the laptop version, and certain
aspects of its user interface differ as well. This led
some students to seek guidance when using iPads in
class. Despite these differences, the students were
able to use Microsoft Excel for the iPad effectively
because they had already grasped the fundamental
principles of Microsoft Excel before they attended
class. Additionally, the different versions of Excel,
such as Office 365 and older versions, feature varied
user interfaces. This variation can cause difficulties
for some students when trying to use certain
functions.

In conclusion, the Microsoft Excel instructional
material developed for scientific analysis
significantly improved students’ ability to use the
program for analyzing experimental data in the PHA
352 course. The students reported high levels of
satisfaction and found that the instructional
material was highly beneficial. However, the study
highlighted several limitations, including the need
to adapt the instructional material for various
student devices and the absence of follow-up on
students’ Microsoft Excel skills after the course.
Future studies could assess the long-term retention
of Excel skills among students, exploring how these
skills persist over time. Additionally, research could
investigate the impact of students’ prior experience
with Microsoft Excel on their learning outcomes and
proficiency development.

CONCLUSION

The research findings showed that the Microsoft
Excel instructional material and teaching methods
greatly enhanced students’ understanding of Excel
in the PHA 352 course. This was evidenced by
improved test scores and high levels of student
satisfaction. The majority of students found the
material to be highly beneficial, demonstrating its
effective support for teaching and learning
throughout the course.
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