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ABSTRACT

Objectives: To explore the teaching effect of integrating the case teaching method into an online
course on pharmaceutical analysis. Materials and Methods: The case teaching method was
adopted as the technique for delivering professional knowledge. The online course integrated
knowledge teaching, practical ability, and value guidance. The effect of the case teaching
method was evaluated by course assessment and a questionnaire. Results: After the reform,
students’ online course examination scores were greatly improved. The "excellent" or "good"
rate increased from 7.7% to 53.8%, and 96.2% of students thought they had fully achieved their
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teaching objectives with high satisfaction. Conclusion: The integration of the case teaching

method into the pharmaceutical analysis online course improved its teaching quality; therefore,

it is worth promoting and applying in the future.
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INTRODUCTION

When speaking at the National Education Conference on
September 10, 2018, Xi Jinping stressed the importance of
accelerating the modernization of education and transforming
China into an educated country from higher historical,
broader international, and deeper strategic perspectives.! This
is a forward-looking and innovative principle and concept for
developing higher education in the new era and introduces
greater requirements for curriculum construction and talent
training in colleges and universities.

A drug analysis course is a professional pharmaceutical course to
train students in the complete quality control of drugs,’ develop
their competence in drug research, production, supply, clinical
analysis, and inspection,* and enable their ability to explore and
solve drug quality problems.’ Case teaching method has the
characteristics of high degree of authenticity, clear pertinence,
students' subjectivity, dynamic process and so on.® Case teaching
method has successfully solved the problem of combining theory
and practice in online classroom teaching with its successful
practicality.” The teaching of pharmaceutical analysis should focus
on integrating theoretical and practical content to strengthen
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students’ innovative abilities.® In online teaching, case analyses
can effectively engage students’ learning interests.” To solve the
problem that most traditional teaching methods mainly focus on
teaching, the form is relatively simple, the scattered knowledge
points and complex structure of the course are difficult to be
transmitted systematically, and the teaching content lacks
practicability.”® In order to adapt to the new concept of building
a powerful education country under the background of the new
era,'’ the team members of the project may consider integrating
case teaching into the class teaching of pharmaceutical analysis,
so as to increase students' perceptual understanding of the
course of pharmaceutical analysis.’? This improves students
awareness of drug quality operations and allows them to adapt
to the characteristics of our school as an application-oriented
University.

MATERIALS AND METHODS

Case teaching method

In pharmaceutical analysis, the case teaching method involves
students mastering basic knowledge and operations based on
the teaching content plan in the form of case studies. These
provide students with specific practice and guide them to develop
independent thinking and the ability to diagnose, analyze, and
solve problems."” In the online case teaching method, teachers
undertake targeted topic selection and advance preparation
according to specific teaching units."* Teachers operate the
experimental process in the laboratory, simulate the operating
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environment of students’ offline experimental classes, and record
videos. In the case teaching method,'” students are assigned tasks
via the learning platform. Students design and become familiar
with experimental schemes according to basic theoretical
knowledge and experimental PPT content, refer to relevant
literature, summarize problems, and conduct video discussions
and analyses of problems after watching videos. The teacher
provides comments and summarizes the questions, highlights the
key points and difficulties of each case, and answers the students’
questions.'

Exploring case elements in the drug analysis course

To ensure the smooth implementation of case teaching in the
online drug analysis course, we introduced case analysis teaching
content into the course syllabus.'” The specific design is shown in
Table 1.

Implementing the online case teaching method for
pharmaceutical analysis

The following section takes the content determination of drugs
as an example and pharmaceutical Class 1 as the representative
study group to briefly describe the online teaching process for
pharmaceutical analysis using a case analysis approach.

All students (100%) provided informed consent prior to
participation.

Pre-class preparation

One week before the class, the teacher formed five class study
groups, each containing five or six students, a total of 26
people. All students were sent PPT, teaching materials, and a
High-Performance Liquid Chromatography (HPLC) training
video on the quality analysis of compound levonorgestrel tablets.
The teacher asked each class to discuss the following questions

Table 1: The teaching contents of Drug Analysis and the roots of teaching cases.

«Chinese Pharmacopoeia»,«Drug Standards»
Identification test items, methods, conditions and
Impurity and limit, impurity inspection method.

Classification of quantitative analysis methods,
validation of drug analysis methods, preparation of

Teaching cases and their roots

«Chinese Pharmacopoeia»
structure

Identification test of drugs

General impurity testing of
drugs

Quality analysis of compound
Levonorgestrel tablets;
Application of oxygen bottle
combustion method in drug
analysis

Structure and properties, identification test, related
substances and inspection, content determination

Structure and properties, identification test, special
impurities and inspection, content determination

Structure and properties, identification test, special
impurities and inspection, content determination

Structure and properties, identification test, special
impurities and inspection, content determination

Structure and properties, identification test, special
impurities and inspection, content determination

Structure and properties, identification test, special
impurities and inspection, content determination

Type of preparation and analysis method

SI. No. The teaching unit The teaching content
1 Drug standards
2 Identification test of drugs
method validation

3 Inspection of drugs for

impurities
4 Determination of drug

content

analytical samples

5 Analysis of aromatic

acid non -steroidal anti-

inflammatory drugs
6 Analysis of

phenylethylamine

adrenergic drugs
7 Analysis of local

anesthetics of

p-aminobenzoates and

anilides
8 Analysis of barbiturate

and benzodiazepine

sedative hypnotics
9 Analysis of antibiotic

drugs
10 Analysis of vitamin drugs
11 Pharmaceutical analysis
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Quality analysis of aspirin and
enteric-coated tablets

Identification of epinephrine
drugs

Quality analysis of procaine
injection

Dentification of benzodiazepines

Quality analysis of
metronidazole apis and
preparations

Determination of vitamin A in
vitamin AD capsule

Determination of menthol in

balm by gas chromatography
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Table 2: Online classroom teaching of case teaching method.

Case study group
The problem Presentation team The Knowledge of the target
review
team
1 1 4 Master the structure and
composition of HPLC
2 2 3 To master the applicability
parameters of HPLC system
3 3 2 Familiar with compound
levonorgestrel tablet
prescription composition
4 4 1 Master the method of HPLC

to calculate the content

based on the above three learning materials: (1) What is the
structure and composition of HPLC? (2) What are the system
applicability parameters of HPLC? (3) What are the main drugs
in compound levonorgestrel tablets? (4) What is the standard
external HPLC method for the determination of compound
levonorgestrel tablets?

Classroom teaching

In class, the teacher played an operational video on compound
levonorgestrel tablet quality analysis, which had been recorded
previously in the laboratory. Groups one to five were instructed to
state the answers to questions 1 to 4, respectively, and each group
commented on the other groups’ answers. The specific division of
tasks is shown in Table 2. The teacher guided students to further
discuss the situation and problems of the case and explained the
relevant operational points whenever necessary.

For question 1, during the group presentation and following
the discussion, the students suggested the structure of HPLC
should be included in the analytical chemistry course. They said
it was hard to remember. They used mind-mapping techniques
to visualize the stationary phase, the liquid bottle, and the
position and functions of the high-pressure pump. They felt
enlightened after watching the teacher’s operational video and
better understood the HPLC and its working process, which
is shown in Figure 1. This enhanced the students’ interest in
learning, prompting heated discussion and an active classroom
atmosphere.

For question 2, both the presentation group and the commenting
groups agreed that the parameters of HPLC were abstract, such

Indian Journal of Pharmaceutical Education and Research, Vol 57, Issue 2, Apr-Jun, 2023

The teaching goal
Case objective and grounding point

Simulate laboratory operation to enhance
students' perceptual understanding and master
the structure of the instrument.

By watching the video recorded by the teacher,
the students felt as if they were in the scene and
were familiar with the significance and function
of various parameters in the determination of
content by HPLC.

Through video playback, enhance students'
intuitive feeling, familiar with the composition
of tablet prescription.

Through practical operation, explain the
meaning of each parameter in the content
calculation formula while operation, enhance
students' interest in learning.

as the theoretical plate number, separation degree, and trailing
factor. After watching the teacher’s operational video, the
students gained a certain degree of understanding that aided their
memories.

For question 3, the groups agreed that the main drugs were
levonorgestrel and ethinylestradiol, but that was insufficient.
By watching the teacher’s operational video, the students
comprehended the relationship between the two main drugs and
the reference substance, the injection sequence, the determination
of retention time, the determination of peak area, and other
contents. The classroom atmosphere was tense at this stage. In
the experiment of determining retention time, students were

confused. The experimental steps are as follows: Take
levonorgestrel reference product, accurately weigh, add
acetonitrile, ultrasonic treatment to dissolve, cooling,

and quantitative dilution made into a solution containing
levonorgestrel 75mg per 100mL, precision 2mL, placed in 100mL
flask, acetonitrile-water (60:40) as the mobile phase, dilute to
scale, shake well, high performance liquid chromatography for
determination. Under this operation, the peak time obtained is
the retention time of levonorgestrel. At this point, the video stops
playing and the teacher explains its principle through a video
link. The students suddenly understand the method to determine
the retention time.

For question 4, students in all groups felt confused and gave
inaccurate answers. Watching the teacher’s operational video
(When recording this part of the video, the teacher explained the
calculation formula and the meaning of each parameter on the
blackboard in black and white) helped them to master how to
calculate the content of the peak area using the standard external
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Figure 1: Working flow of HPLC.

method and learn the relevant data processing and analytical
techniques.

With the four major problems and their sub-problems solved,
students completed the section on drug content determination.
The whole teaching process always followed the principles of
case orientation, group cooperation, operation demonstration,

student-guided learning, and teacher’s explanation.

RESULTS

The effect of the online case teaching method for
pharmaceutical analysis

The exploration and practice of case teaching in the online
pharmaceutical analysis course was aimed fundamentally at
enabling students to achieve the collaborative development
of knowledge, ability, and quality in the post-epidemic era. To
test the effectiveness of case teaching, this study selected two
indicators: the academic performance of the course and the
achievement of the case teaching objectives.

The content of pharmaceutical analysis is tedious; there are
many knowledge points, and it is based on analytical chemistry,
pharmaceutical chemistry, and organic chemistry. Instrumental
analysis, in particular, is recognized as a difficult subject to learn.
Through the introduction of the online case teaching method,
students were instructed on group learning with questions,
watching the teacher’s practice video, and following the main
learning route of structure, property, identity, inspection, and
content determination. Students have the ability to deduce
physical and chemical properties of drugs by observing and
analyzing their chemical structures, and to deduce or design
identification, inspection and content determination methods
based on the physical and chemical properties.

The students’ academic performance improved significantly, as
shown in Figures 2 and 3. All students passed the examination,
and 53.8% (up from 7.7% before the reform) were classed as

“excellent” or “good”

After the completion of the pharmaceutical analysis course,
the students were asked to participate anonymously in a
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Figure 2: Learning effects of chapters and task points before and after case method teaching reform. (Left: Learning before reform; Right: Learning after reform)

questionnaire survey on the effect of the case teaching reform
to investigate the degree of achievement of their individual
objectives. The results showed that all students considered they
had achieved the case teaching goal, and 96.2% thought they had
achieved it completely. This indicated a high degree of teaching
satisfaction, as shown in Figure 4. The seven quality objectives
integrated into the case teaching of the online pharmaceutical
analysis course were deeply popular and played good guidance/
demonstration roles for students’ future studies and work.

DISCUSSION

This was a bold attempt to embed the case teaching method for
professional knowledge points in the pharmaceutical analysis
course. During the pandemic, students were unable to complete
the experimental course and could only watch online videos.
This teaching reform, in which the students’ own teacher
demonstrates the practical operations in the students’ familiar
laboratory, enhances their affinity with learning the content
and improves the combination of theory and practice to achieve
teaching objectives.” It enables students to carry out group
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learning by analyzing and solving case problems, naturally build
their professional pharmaceutical knowledge, and cultivate
their practical ability, The assessment results showed that the
excellent rate increased from 7.7% to 53.8%, and 96.2% of the
students believed that they had fully achieved the teaching goals.
thereby solving the problem of teaching difficult, specialized,
experimental courses in the post-epidemic era.

This teaching research can lay the foundation for the project
of teaching method in the future.”” This teaching reform takes
task-based research method as the entry point, adopts the
situational teaching model, supplemented by the comprehensive
application method of discussion method and experiment
method, and the final results are expressed in charts. The table
uses the statistical method of hierarchical data to group discussion
on the levels of properties and categories.® The chart uses the
statistical data of Learning Pass, which is a platform for course
learning, knowledge dissemination and management sharing
based on micro-service architecture, with its own statistical data
and statistical charts. The statistical data follows the principle
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Figure 4: Analysis on the achievement of case teaching objectives and teaching satisfaction.
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of repeatability, randomization and regional organization. It
is a teaching platform widely used in Medical Colleges and
Universities.

The discipline characteristic of drug analysis is practical science,
the process of drug quality establishment, confirmation and
inspection are all separated. Do not open experimental operation.
Pharmaceutical education has been disrupted in many countries
by the Novel Coronavirus pandemic, with face-to-face lectures
being replaced by pre-recorded videos. However, drug analysis
skills training cannot easily be replaced by video because of the
high level of teacher-student interaction required. Therefore, we
developed a new web-based drug analysis skills learning course.”
Online teaching adopts case teaching method. First of all, it puts
forward higher requirements for teachers. Teachers need to visit
the laboratory in person, fully familiarize themselves with each
experiment, explain key and difficult contents, as well as possible
experimental phenomena, analyze experimental results, and
organically combine theory with practice.”? Secondly, teachers
need to set reasonable questions, skillfully guide the discussion
process in class, and fully mobilize the enthusiasm of students.
If necessary, control the pace of the discussion and explain
difficult points and key points. Teachers should have flexible
adaptability and strong organizational management ability, and
need to invest more time and energy. Finally, because they are
accustomed to the traditional passive teaching mode, some
students do not adapt to the teaching method of combining
questions with discussion, and they are not active in group
discussion, but appear psychological pressure. More guidance and
encouragement from teachers and help from peers are needed to
make students quickly integrate into and master the new learning
mode.”?¢ This study started from September 2019. The subjects
were undergraduate students in the School of Pharmacy for three
consecutive years, with a total of more than 600 students. The
same research method and project were applied. Online case
teaching experiment content mainly choose the representative
instrument analysis experiment part, the analysis process of
the part is used for characterization of drugs, especially the fast,
cheap, non-invasive, non-destructive and be applied to the ideal
of offline and online, online features, substance was isolated from
the surrounding matrix analysis for trace analysis of preliminary
steps. Spectral chromatography contains a large profile of
information that can be used beneficially by using multivariate
mathematical and statistical (stoichiometric) techniques to
discuss a comprehensive exploration of collected data and
experimental results established for quantitative (calibration)
and qualitative purposes.” Novel "green" analysis methods
(keeping the requirements of green pharmaceutical analytical
chemistry) are introduced to achieve effective, economic and
environmental experimental goals,” so as to stimulate students
to explore the subjective initiative of knowledge. The effect of
online case teaching adopts two evaluation indexes, which are
subjective and objective. In the subjective aspect, questionnaire
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survey is used, while in the objective aspect, homework and
examination are used. Scientific performance statistics are
carried out through the learning platform, and the two methods
show the learning effect intuitively and objectively in the form
of charts. To compare the influence of online case learning and
traditional teaching mode on the learning outcomes of pharmacy
students.”” The desired effect is achieved. Through tracking the
follow-up learning process of students, it is found that they have
enhanced their independent thinking, method selection, analysis
and problem-solving abilities, and demonstrated keen thinking
and hands-on ability in the follow-up comprehensive experiment
design and experimental discussion.”” We have the confidence to
carry on the case teaching method.

Due to the COVID-19 pandemic, faculty members of the
School of Pharmacy are working hard to transform the campus
curriculum into a linear one Type. A few years ago, we moved
our undergraduate and graduate drug analysis courses from
in-class to completely online. The course is content intensive
and has a relatively high enrolment rate. Since the transition,
we have identified this challenge and gathered a wide range of
student feedback that has guided substantial improvements to
our online courses.® In this paper, the focus is on how online
teaching approaches focus on the basic pillars of pharmaceutical
analysis: organization, course content delivery, communication,
and evaluation. High yield improvement cases of enhanced
learning are provided.’! Identify the factors that influence student
satisfaction and performance with online courses during this
period and establish relationships between these variables. The
study was quantitative, with data collected from three consecutive
undergraduate students majoring in pharmacy, pharmaceutical
engineering, and pharmaceutical preparations.” The results show
that four factors, including teaching quality, course design, timely
feedback and students' expectation, have a positive impact on
students' satisfaction.”

The findings from this study are limited because the study was
conducted at only one pharmaceutical course, which may prevent
generalization of our findings to other pharmaceutical disciplines
students. In addition, the same homework and statistical goals
were used every year, with students from different grades telling
each other. Also, it was not possible to determine whether
students watched the video experiment section in their entirety,
This limits the integrity of the test results. In addition, since there
is no blinding in our study, some analytical bias is inevitable.**
Given that the nature of the program prevents counselors from
blindly guiding students, we acknowledge that their assessments
of student leadership traits may be influenced by subjective
factors, including perceptions and interpersonal relationships
that improve over time.* Therefore, the content of satisfaction
survey may favor online case teaching before and after the reform.

Going forward, improvements to online case course will be
made. A few students expressed anxiety and stress over having
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to complete the question modules. To address this concern, the
online case course could be made available earlier, it could be
earlier at the beginning of the semester.** Additionally, assessment
questions must be updated regularly to maintain the integrity of
the evaluation and early identification process, as overseen by the
senior education specialist. Because the modules in the online
case course are obligatory in scope, the needed content knowledge
does not change from year to year. Therefore, the modules do
not need to be substantially modified each year. Instead, new
questions are constructed that align with module content, it is a
new direction to further improve the teaching effect.

CONCLUSION

The online teaching of drug analysis was conducted using the
case teaching method with teachers’ practical experiments.
Representative experiments were selected for each section.
Through the learning platform, students focused on the online
classroom, which increased their participation and interactivity
and cultivated their professional competence. The assessment
showed that results classed as “excellent” or “good” increased
from 7.7% to 53.8%; a total of 96.2% of the students thought
they had fully achieved the teaching objectives, and the teaching
effect was significantly improved. Based on the school-running
characteristics of "putting ethics first, paying attention to
humanity, strengthening practice and serving the grassroots", and
aiming at cultivating the practical ability of application-oriented
undergraduate students with characteristics, In future teaching
processes, the case teaching mode can be integrated into more
courses to cultivate excellent pharmaceutical students.
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SUMMARY

The online teaching of drug analysis was conducted using the
case teaching method with teachers’ practical experiments.
Representative experiments were selected for each section.
Through the learning platform, students focused on the online
classroom, which increased their participation and interactivity
and cultivated their professional competence. In future teaching
processes, the case teaching mode can be integrated into more
courses to cultivate excellent pharmaceutical student.
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