Asi3ausnaandInd1nsuInrN153: AndauzanIzaAYRAN N6
JAnssuAAaSINAANTIN
Lifelong Learning for Research Skills: An Exclusive Feature
of the Ph.D. International Program in Pharmaceutical Engineering

ssiusdnd aogassal, S¥anl Augnns? uay st uwaia®
! aadinmsdnmieaandie aazdnmemans uninendedainng a.uasilgu 73000

2 madmmatulafindunssy aasadzamans ninadusszaiuaiuns a.89ua1 90110
3 MAdEAFUNITNAFIVATT AR IMaRT umInenaadaiing a.uasigu 73000

* Corresponding author: thawatchaienator@gmail.com
M5as InandueansuazinennsgunIn 2568;20(2):143-150.

unAnsa

Janilszasa: wie 1) Anmanw Tym anudasms vasnAnmsnangas
Uirgnqujindia s I IenndunIsg (AANgaTWIIT&E) In1INeas
Fa1nT AEINLMIRNAWITNEENNTIFY 2) TLEHaLWINIILAZEaN UL
i'ﬁ'msﬁ'@mn’%mufﬂaa@’i%Lﬁmﬁ"‘umsw"wmﬁ'nmmﬁﬁ?’nﬁmm:au 35
mM3anEN: MIIspusswa e iumslugiofimiay 2566 ﬁo@mﬂu
2567 utaiiln 4 suaan leud 1) SinTeRanw T uazanudasnis 2)
sunTeuuwmdaIIndesyyl 3) Wannuwamimsiisuiasaaiia uaz 4)
naaedld lianarat19uuulanzey Ussiliunadioaiafonssamuas
dezifiuanufiswals 5 520 man1sd@nw: A) wuaniw Tam uszan
@a4n13 mnmiﬁﬂmLanmma:au“nmn@'u 8 At ﬁtﬁanmnpjﬁmi
219138 Awdiin uaztindnus B) ﬁwu@aaﬁﬂs:nauﬁl,ﬁmﬂ]"adﬁ'm'gwjua:
nseiumsisyld 4 asddsznau A anuaanTadwisnisy duns
IEnmsenge Munsiaue wazdwmITanIaNueiea auiey lag
g&fr’?m"mzy 3 ﬂmﬁmfﬂﬁmﬁ%mﬁaﬁ"ﬂﬁwé‘mﬁzgm C) WA uwImanaiong
anandia lasyaiunaiouiduitnisnduinueddy laols dygn
masuu® 6 Juaan o éfuﬂwmnmﬂ%ﬂuﬁ (Goals) #arsamgdaya
(Investigation) Lﬁumﬂumsﬁnﬂu (Practice) aviaunanI3I3unug (Reflect and
Evaluate) ﬁﬂﬂgjmsﬂ{uﬂgma:w”wm (Improve and development) &33%1
Yszlamiinelda3s (Share and Contribute) %ﬂsaqm}@ﬁtﬁmmﬂfu@au
mm:amm:ﬁammwlmzﬁumnﬁqm D) nanasliiuindnsnlundngas 5
A% a”zyzywmsﬁnufl,ﬁaw"wmﬁnmmﬁﬂi"ﬂaaﬂﬂﬁaaﬁuwé’ngmuazmwf
anudlavesindnmiauaz 96.00 anuiswalademslidyyimaioug
fldnadn 4.77 ‘fiaayﬂmw”umnﬁzga agul: dygmTisen; 6 TunautIE
w”@ummwmmnlumﬂ%yuf wazarslfiRuaanuavisaludin
MENBINGE MIWLFH UAZNITIANIANULATIA

adag: MIteuianadia; inwensivy; andendonyi; sy

a
mnmug

Editorial note
Manuscript received in original form: August 18, 2023;
Revision notified: September 19, 2023;
Revision completed: May 20, 2025,
Accepted in final form: June 19, 2025;
Published online: June 30, 2025.

Prapansak Toungsuwan!, Wiwat Pichayakorn? and Thawatchai Phaechamud3*

! Department of Lifelong Education, Faculty of Education, Sipakorn University, Nakhon Pathom 73000 Thailand.

2 Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Prince of Songkla University,
Songkhla 90110, Thailand

3 Department of Industrial Pharmacy, Faculty of Pharmacy, Silpakorn University, Nakhon Pathom 73000,
Thailand

* Corresponding author: thawatchaienator@gmail.com

Thai Pharmaceutical and Health Science Journal 2025;20(2):143-150.

Abstract

Objective: To 1) determine study conditions, problems, and needs of Ph.D.
in Pharmaceutical Engineering (International Program) students (Silpakorn
University) regarding research skill development and 2) develop guidelines
and design on research skill development. Method: This research and
development project was conducted August 2023 to October 2024 and
divided into four steps: 1) analyzing current situation, problems, and needs,
2) creating conceptual framework, 3) constructing lifelong learning model,
and 4) implementing and evaluating model in purposively selected
participants. Data analyzed via descriptive statistics and 5-point satisfaction
rating. Results: A) Key problems and needs were identified by document
reviews and focus group of 8 participants (administrators, lecturers, alumni,
and current students). B) Four core components of research knowledge and
skills were defined: (1) research methodology skills, (2) English language
proficiency, (3) presentation skills, and (4) stress management, which
research methodology being most important, confirmed by three experts. C)
Lifelong learning approach was developed with an emphasis on research
skills, using a six-step "Self-directed Learning Contract" model along with: 1)
set learning goals (Goals), 2) investigating resources and information
(Investigation), 3) increasing practicing skills (Practice), 4) reflecting on and
evaluating learning outcomes (Reflect and Evaluate), 5) improving and
developing further (Improve and Development), and 6) Sharing and
contributing knowledge (Share and Contribute). The 6-steps model exhibited
the highest appropriateness and excellent quality evaluated by three experts.
D) Model implementation with five doctoral students revealing self-directed
learning contract effectively enhanced students' research skills in alignment
with curriculum. Students demonstrated 96% understanding of materials and
the highest level of satisfaction with self-directed learning contract (mean =
4.77). Conclusion: Six-steps of “Self-directed Learning Contract” model
enhanced relevant

competencies, utilization of English proficiency,

presentation skills, and stress management.

Keywords: lifelong learning; education; research skill; Pharmaceutical

Engineering program; learning contract
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Introduction

Doctor of Philosophy Program (Ph.D.) in Pharmaceutical

Engineering (International Program), Faculty of Pharmacy,
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Silpakorn University is designed to generate doctoral

graduates who are both creative thinkers and competent in
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integrating knowledge and technology across multidisciplinary
domains of pharmaceutical technology and engineering. The
program objective emphasizes research-driven innovation to
generate new bodies of knowledge through the synthesis of
interdisciplinary expertise. Graduates are expected to meet
the evolving demands of employers and the labor market,
particularly within the pharmaceutical manufacturing industry
and related sectors. Furthermore, the curriculum is aligned
with the academic quality standards prescribed by the Office
of the Higher Education Commission. Ph.D. in Pharmaceutical
Engineering (International Program) prepares students in the
fulltime learning program based on assessment according to
curriculum plan through research courses up to 72 credits of
dissertation along with the development of learning skills and
necessary life skills for the whole 5-years program." In addition
to learning courses, Asian University Network Quality
Assurance (AUN-QA) has emerged as a promising approach
for this Ph.D. program to ensure the quality assurance system
for overall academic standards.

Faculty of Pharmacy at Silpakorn University offers
graduate-level

(Ph.D.) degrees.

programs, including Doctor of Philosophy

Ilts focus lies in producing graduates
equipped with knowledge, ethics, and a sense of responsibility
to fulfill the missions of the pharmaceutical profession, both in
the public and private sectors. The faculty places great
emphasis on combining knowledge and skills to maximize the
benefits derived from teaching and learning. In addition to
education, the Faculty of Pharmacy actively engages in
research and development of pharmaceuticals and related
fields, as well as providing academic services to both public
Ph.D. in Pharmaceutical

and private communities.

Engineering (International Program) has established

collaborations with leading universities worldwide, particularly
in the field of pharmacy.* Instructional activities emphasize a
variety of learning process designed to enhance self-
development potential. This Ph.D. program fosters
participation along with student-centered learning aimed at
problem-solving  for

generating new knowledge and

innovations. This purpose is expected to engage in
experiential learning to stimulate essential “research skills” to
support academic growth abs to prepare students for practical
application in professional setting upon graduation. Moreover,
this Ph.D. program deems “research skill” to be the foundation
for lifelong learning skill of students.

144
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Lifelong learning has been found on the belief of human
learning as a continuous and evolving process. Lifelong
learning is not confined to classrooms or traditional teaching
form of instruction. Rather, it is shaped by an individual
process of genuine curiosity and passion for learning across
the lifespan.? Lifelong learning becomes a dynamic integration
of science and art according to personal growth and self-
cultivation to confront and navigate life’s complex challenges
through deep understanding process. This phenomenon is
referred to as “wisdom.”® A forming knowledge insight is
persuaded and deeply ingrained in oneself. It involves
individual’s unique desire to acquire knowledge.* This is a
process of knowledge acquisition is self-directed learning
(SDL)

potential across all dimensions of human development.

which is to empower persons to realize their full

In this research on the lifelong learning for research skills

in the Ph.D. International Program in Pharmaceutical
Engineering of Silpakorn University, we postulated that there
are vital indicators of academic and professional success.
There are complexities that necessitate deeper understanding
of needs and contextual constraints. This research aimed to
develop guidelines for lifelong learning model to empower
research skill for the international doctoral context.
Specifically, we aimed to 1) identify conditions, problems, and
needs of Ph.D. in Pharmaceutical Engineering (International
Program) students regarding research skill development, and
2) develop guidelines and design on research skill
development appropriate for lifelong learning model suitable

for these students.

Methods

This research and development (R&D) project on the
Ph.D. International Program in Pharmaceutical Engineering of
Silpakorn University was conducted from July 2021 to June
2022. We divided the whole process into four steps follows.
In the first step, we conducted document search to review
information relevant to analysis and synthesis of the study
framework, key problems and needs were identified for further
focus group. Focus group discussion was carried out with
eight participants comprising administrators, lecturers, alumni,
and current students through purposive sampling. Specific

curriculum requirements are shown in Table 1.
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Table 1 course learning outcomes (CLOs), program

learning outcomes (PLOs), and measurement.'?

Course learning outcomes (CLOs), program learning outcomes (PLOs), and measurement

CLO 1: Demonstrate self-discipline and courtesy.
PLO 1.1: Express self-discipline, punctuality, and responsibility.

Measurement: Observe, Lab meeting

CLO 2: Articulate interpersonal skills and be responsible for own assignment and as a group.
PLO 4.2: Take full responsibility for own activities and as a group.

Measurement: Assignment, Group activity, Lab meeting

CLO 3: Reinforce analytical and critical thinking skills in a systematic and reasonable approach.
PLO 3.4: Demonstrate ability to draw logical conclusions & implications from analysis of an issue or research
problem.

Measurement: Independent research, Discussion, Research findings, Lab meeting

CLO 4: Exploit a variety of technologies & software for calculation, searching information, communication, and
other benefits for research.
PLO 5.3: Use a wide range of available numerical, information, and communication technologies.

Measurement: Assignment, Research results presentation, Lab meeting

CLO 5: Conduct, communicate, disseminate research work within restrictions of academic, professional, and
research code of conduct.

PLO 1.2: Demonstrate ethical awareness and the ability to conduct research work conformed to the code of
ethics for researcher of the National Research Council of Thailand.

: Advice, Ir

research work, Presentation, Lab meeting

CLO 6: Judiciously arrange the time frame to complete research within the curriculum study plan.
PLO 1.1: Express self-discipline, punctuality, and responsibility.

: Di ion, Qi raire, Lab meeting

CLO 7: Ascertain, accumulate, analyze, and evaluate research information from commonly used sources in
Pharmaceutical Engineering and related fields, including literature & patent databases.
PLO 3.1: Search, analyze, summarize, and/or evaluate information in Pharmaceutical Engineering

Measurement: Advice, Assignment, Lab meeting

CLO 8: Systematically and theoretically analyze information to explore and formulate a strategic research
topic, objectives, and research questions; clearly establish principles and reasons for performing research as
well as benefits of research outcomes.

PLO 3.3: Systematically develop good research question/topic & select instruments & tools for conduct
research works.

Measurement: Assignment, Discussion with advisor, Lab meeting

CLO 9: Set up a scope of research and design a research project for problem-solving, creating innovation or
new knowledge in Pharmaceutical Engineering.

PLO 2.2: Design a novel means for solving the research problems in industries or create the novel knowledge
in Pharmaceutical Engineering (creativity).

Measurement: Searching information, Assignment, Discussion, Lab meeting

CLO 10: Integrate pharmaceutical, engineering, and related knowledge for designing a complete research
proposal/ project, conducting an experiment, and concluding research results.

PLO 2.1: Integrate interdisciplinary knowledge, including pharmaceutical and engineering, for solving research
problems

Measurement: Assign for research proposal, Independent research work, Presentation of research results

CLO 11: Apply Pharmaceutical Engineering knowledge and skills for conducting research to legitimately solve
industrial problems or generate innovation or novel knowledge in Pharmaceutical Engineering.

PLO 2.2: Design novel means for solving research problems in industries or create novel knowledge in
Pharmaceutical Engineering (creativity)

: Advice, Ir

research work, Discussion, Lab meeting

CLO 12: Effectively introduce, evaluate, and utilize mathematical and statistical data.
PLO 5.1: Apply mathematics and statistics for evaluating research data.

Measurement: Presentation of data, Discussion, Lab meeting

CLO 13: Analyze and interpret data both quantitatively and qualitatively.
PLO 5.2: analyze and interpret data both quantitatively and qualitatively.

Di ion, F

ion, Lab meeting

CLO 14: Efficiently communicate, clarify, and transfer concepts, knowledge, and innovation from research
results to various targeted groups.

PLO 5.4: Demonstrate the ability to communicate with academic audiences through speaking, listening, and
writing research reports, including thesis and journal publication.

Measurement: Presentation, Group Discussion, Lab meeting

CLO 15: Forcefully propose research results in forms of dissertation, research article or abstract and oral
presentation.

PLO 5.4: Demonstrate the ability to communicate with academic audiences through speaking, listening,
writing research reports, including thesis and journal publication.

Measurement: Advice, Thesis defense, Presentation, Lab meeting

CLO 16: Appropriately select various forms of communication technologies for research results presentation.
PLO 5.5: Demonstrate attractive presentation through the use of body language, tone of voice, presentation
slides, or

Measurement: Visual aids. Presentation, Discussion, Answer questions, and Lab meeting

Note: Data were related to teaching strategies-based issues of the Thesis course.
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In the second step, a conceptual framework was created.
We defined core components of research knowledge and
skills relevant to the Ph.D. International Program in
Pharmaceutical Engineering” curriculum and pharmaceuticals
academic related fields along with lifelong learning style on
research skill. Participants were concerned about program
benefits and yet did not abandon them until successful. Data
were verified by three experts in higher education.

The third step was to construct the lifelong learning
model. The quality of lifelong learning was developed by 5
assumptions of lifelong learning concepts specifically self-
concept, learner experience, readiness to learn, orientation to
learn, and motivation to learn. Lifelong learning approach was
developed with an emphasis on research skills using step
construction learning model designed and evaluated by three
experts in higher education.

The fourth step was the construction of a lifelong learning
model for Ph.D. International Program in Pharmaceutical
Engineering students. The model was implemented and
evaluated in give students selected by a purposive sampling.
Data were analyzed by descriptive statistics and a 5-point

satisfaction rating scale.

Results

In this R&D project, the process was completed for the
objectives of 1) the study of conditions, problems, and needs
of Ph.D. in Pharmaceutical Engineering (International
Program) students regarding research skill development and
2) the development of guidelines and design on research skill
development appropriate for lifelong learning model. Results
from the study’s four steps are as follows.

In the first step, the document review, analysis and
synthesis and the subsequent focus group of eight participants
(i.e., administrators, lecturers, alumni, and current students)
identified situations, problems, and needs of the students.
These findings were validated by three experts. The situation,
problems, and needs were synthesized into a conceptual
framework. There were four essential components emerging
including 1) research skill knowledge, 2) the international
program need was English proficiency skill, 3) research
presentation skills, and 4) stress management skill. Of these
four components,

the focus group and three experts

Thai Pharm Health Sci J Vol. 20 No. 2, April — June 2025



unanimously agreed that the most crucial need for lifelong

learning strategy was research skill knowledge (Table 2).

Table 2 Essential needs of Ph.D. in Pharmaceutical

Engineering (International Program).

Needs of Ph.D. in Phari ical E ing (Internati | Rank
Program)
Research skills knowledge 1
English proficiency skills 2
Research presentation skills 3
Stress management skills 4
Others (scholarship for Ph.D. student, Computer, Laptop, etc.) 5

In the second step, the developed conceptual framework
was based on the five assumptions of lifelong learning
including self-concept, learner experience, readiness to
learn, orientation to learn, and motivation to learn. These
reflect the essential needs and challenges faced by
international doctoral students. Consensus of research skill as
the first significant skill by three experts confirmed that
research knowledge is the most critical area of Ph.D. in
Pharmaceutical Engineering (International Program) ,
supporting the lifelong learning strategy emphasized in the

path of knowledge (Figure 1).

Motivation Learner

to learn experience

Figure 1 conceptual frame work of lifelong learning on

research skill.

In the third step, the lifelong learning model was
developed with an emphasis on research skills. The model
consisted of six steps of self-directed lifelong learning called
"Self-directed Learning Contract" model namely 1) setting
learning goals (Goal setting), 2) investigating resources and

information (Investigation), 3) increasing practicing skills

(Practice), 4) reflecting on and evaluating learning outcomes
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(Reflection and Evaluation), 5) improving and developing
further (Improvement and Development), and 6) Sharing and
contributing knowledge (Sharing and Contribution). The 6
steps of "Self-directed Learning Contract” were considered
highly appropriate and of excellent quality as reviewed and

evaluated by the three experts (Figure 2,3).

Reflection
an
Evaluation

Improvement
an
Development

Sharingand

Goal setting Investigation Practice

Contribution

Figure 2  self-directed Learning Contract process of

lifelong learning.

Pharmaceutical Engineering international program E l.e
.o Personal Learning Contract Xa ' I I p

Name. Mr. Pharma Engineering Student ID. 080122%***

Mobile. 08*-******* ID Line. 123456789** E-mail. Pharmaceutical Engineering.co.th
Lecturer / Advisor, Prof. Dr. Pharmacist Silpa Sanamchandra

Mobile. 08*-******* |D Line. 123456789** E-mail. Lecturer Pharmaceutical Engineering.co.th
Course. 550 903 Thesis 72 credits Semester. first Year. 2021

Statement of Learning: This learning contract is for agreement between lecturer and student to the
achievement of research skill through lifelong learning.

These are the Purposes

1. T have read & understood significant of research P ical Engi i ional program.
2. Thave reviewed and write manuscript report after result of experimental laboratory.

3. T'will attend the meeting with progress report and presenl‘anon to lecturers and advisor.

4. Tunderstand and explain concept of experimental via oral presentation meeting.

5. I'will be completed presentation laboratory result manuscript on time

In order to improve my research skill and reach my purposes. I pledge that from (Date) to (Date).
I will practice and used the skills and strategies provide by these research skills on the purposes above
I will be investigated and leaming by myself on platform ...

. Textbooks
Research

. Website

. Lecturer meeting
. Focus group

Vg W 10—

Twill be report, pictures, proposal, and manuscript in my progress leaming contract.

(Prof. Dr. Pharmacist Silpa Sanamchandra) (Mr. Pharma Engineering)

Lecturer / Advisor Student

Date..../ .../ ... Date....[...J.....

Figure 3 Example of Learning Contract process for

research skill.

In the fourth step, the implementation and evaluation of
the self-directed learning contract (Figure 3) with five students
resulted in 96% of them demonstrating clear understanding in
measurement. The overall satisfaction score mean was 4.77
within a standard deviation of 0.46 out of 5 points indicating
of the highest overall satisfaction. All five domains of
satisfaction were found to be also at the highest level (Table

3).
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Table 3 satisfaction with self-directed learning contract (N

= 5).
Satisfaction with ... Mean S.D. Meaning
1. self-directed learning contract 4.82 0.53 Highest
2. process of self-pacing construction knowledge 4.78 0.41 Highest
3. learning management of research skills 4.72 0.48 Highest
4. learning according to one’s own abilities’ 477 0.45 Highest
5. result of self-directed learning contract 4.78 0.45 Highest

Total 4.77 0.46 Highest

Discussions and Conclusion

The research “Lifelong Learning for Research Skills: An
Exclusive Feature of the Ph.D. International Program in
Pharmaceutical Engineering” addressed 2 objectives namely
the determination of conditions, problems, and needs of the
students and the development of the guidelines and design
on research skill development appropriate for lifelong learning
for the students. This research employed research and
development methodology (R&D). Findings of this research
reflected the importance of lifelong learning as a key element
in developing research skills among students in the Doctor of
(Ph.D.) in  Pharmaceutical

Philosophy Engineering

(International Program).*

The study revealed that students
face multiple challenges in their research journey in relation to
the CLOs® particularly in the research skills knowledge to
enhance the students’ thesis skills. Prior to the thesis course
registration, students were encouraged to conduct an
independent study with the content related to their thesis
topic.® They were also supported for their performance in
English proficiency, research presentation skills, and stress
management. These aspects were aligned with both the
academic demands of the program and the real-life context of
international doctoral study. These aspects also highlighted
the need for a structured and flexible learning model that could
help lecturers and advisors to better facilitate the support for
students.” The construction of the “Self-Directed Learning
Contract” model based on

lifelong learning principles

successfully addressed these challenges. This lifelong
learning enables students to respond to the need for
continuous improvement in their learning journey, especially
in the face of rapidly changing learning behavior.®
Self-Directed Learning Contract was conducted on six key
steps namely 1) goal setting, 2) investigation, 3) practice, 4)
reflection and evaluation, 5) improvement and development,

and 6) sharing and contribution. These steps together promote

147
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self-direction, accountability, and continuous development.
This reflects Knowles’ assumptions of adult learning driven by
internal goals, enthusiasm students exhibit motivation to learn,
driven by their internal maturity and motivation.® Lifelong
learning abilities are inherent in the qualification standards and
research competencies of graduated students. Program
lecturers play a crucial role in cultivating the attitude of
graduated students towards lifelong learning skills,
encouraging them to tap into their potential as students
approach their studies with a growth mindset.'® Lifelong
learning is seen as a skill that empowers and guides students
in managing all aspects of their research skills. The
development of research skills through lifelong learning is
facilitated by the program’s curriculum lecturers and advisor
mentorship."!

The implementation of the model showed promising
results. Satisfaction levels across all areas were consistently
at the highest level, with an overall mean of 4.77 (S.D. = 0.46)
out of 5 points. Notably, the highest satisfaction score was
found in the general use of the self-directed learning contract
(mean = 4.82), followed closely by satisfaction in constructing
knowledge at one’s own pace (mean = 4.78). These findings
emphasize that doctoral students value autonomy and
personalized learning experiences, which the model effectively
supports. Furthermore, the strong emphasis on research
knowledge as the most critical skill, confirmed by expert
consensus, highlights the importance of aligning learning
models with practical and academic needs of students in the
Ph.D. in Pharmaceutical Engineering (International Program).
This ensures that students are progressing in their learning
and research activities in line with the program's standards
and expectations. By actively considering the various
dimensions of the program and employing effective strategies,
the lecturers and advisors contribute to the overall success
and effectiveness of Pharmaceutical Engineering international
program.'? By using self-directed learning habits and providing
a clear framework for skill development, the model empowers
students to take control of their learning processes along with
meeting the lifelong learning settled in Ph.D. Pharmaceutical
Engineering  (International Program) curriculum. By
incorporating these specific learning skills into the curriculum,
the program aims to ensure that the graduated students
actively engage with the materials and develop the necessary

skills and competencies required in the field.'>
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Research skills through lifelong learning strategies are an
integral part of the curriculum, encompassing both generic and
specific abilities. The program defines several PLOs that
reflect the desired outcomes for graduates. >

PLO1" (1.1, 1.2) focuses on “Ethics and morality” as a
generic outcome. It emphasizes the graduates’ ability to
demonstrate self-discipline, punctuality, and responsibility.
Graduates are also expected to exhibit ethical awareness and
conduct research work in accordance with the ethical codes
set by the National Research Council of Thailand. Through
the lifelong learning process, learners develop a sustained
commitment to ethical awareness and integrity, enabling them
to conduct research responsibly and adhere strictly to the
ethical standards prescribed by the National Research Council
of Thailand. The purpose of lifelong learning is to cater to the
abilities of adults, as it enables individuals to envision their
own self-development and pursue further education according
to their independent and flexible needs.®

PLO2' (2.1, 2.2) pertains to specific outcomes in
pharmaceutical engineering knowledge. Graduates are
expected to integrate interdisciplinary knowledge including
solving research problems, and designing innovative solutions
in the pharmaceutical engineering field, demonstrating
creativity. This alignment reflects the learner's ability to
continuously explore, acquire, and apply scientific and
engineering concepts to solve complex research problems.
Through a sustained commitment to learning, graduates
demonstrate innovation in

creativity and designing

pharmaceutical solutions that respond to contemporary

challenges."

PLO3" (3.1, 3.3, 3.4) addresses competency and
cognitive skills in research and problem-solving. Graduates
should be proficient in searching, analyzing, summarizing, and
evaluating information in pharmaceutical engineering. They
should also possess the ability to develop research questions,
select appropriate research and draw

tools, logical

conclusions from the analysis. Through the continuous

cultivation of learning skills, students are trained to
independently seek, analyze, and evaluate information. These
processes enhance their capacity to formulate relevant
research questions, select suitable methodologies, and
interpret findings critically, all of which are essential in the

field.'"'®
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PLO4" (4.2) focuses on interpersonal skills and
responsibility. Graduates should be capable of working
effectively with individuals from diverse cultural backgrounds
and taking responsibility for their own activities and group
work. Through Contract Learning, learners set individual and
shared goals, take ownership of their responsibilities, and
learn to negotiate and reflect within group dynamics. These
processes mirror real-world professional environments where
working with diverse teams and being accountable for both
personal and collective outcomes are essential. As a result,
students not only cultivate intercultural competence but also
develop ethical responsibility and teamwork skills that align
with lifelong growth and sustainable professional practice.'%?

PLO5" (5.1, 5.3, 5.4, 5.5) encompasses information
technology, numerical analytical skills, and communication
proficiency in English. Graduates should be adept at applying
mathematical and statistical techniques to evaluate research
data. They should also possess the skills to analyze and
interpret data quantitatively and qualitatively using various
numerical, information,

Additionally,

and communication technologies.
graduates should be able to effectively
communicate their research findings through speaking,
listening, and writing, including the production of research
reports, theses, and journal publications. They should also
empower students to co-design their own learning trajectories,
especially in developing mathematical, statistical, and
technological competencies. By identifying individual goals,
investigating appropriate resources, engaging in practical skill
development, and reflecting on learning outcomes, students
sharpen their ability to analyze and interpret both quantitative
and qualitative research data with precision and demonstrate
effective their research skills and achieve the desired
outcome. ' 252

The Self-Directed Learning Contract model has proven to
be an effective tool for cultivating research skills in a lifelong
learning context. It supports learners in developing not only
academic competencies but also

personal  growth,

adaptability, and long-term professional development—
qualities essential for success in a globalized academic
environment. Moreover, research skills necessitate dedicated
time and effort, along with effective time management skills.
Ph.D. students must allocate sufficient time for each stage of
the research process.?® The skill of Self-Directed Learning

Contract in research is a significant indicator of whether

Thai Pharm Health Sci J Vol. 20 No. 2, April — June 2025



students will be able to translate their learning abilities into
lifelong practices.?’

Based on the present study findings and conduct, some
suggestions for the applications and further research could be
made as follows. The Self-Directed Learning Contract model
should be integrated into the Ph.D. Pharmacy curriculum. The
six steps of Self-Directed Learning Contract model should be
integrated into the Ph.D. in Pharmaceutical Engineering
(International Program) students in English language for
dissertation proficiency, research presentation skills and
students in stress management. For future research, more
studies should be conducted across different international
programs to generalize the effectiveness of the created model.
Future research should examine the long-term impact of the
Self-Directed Learning Contract model on research
productivity, academic performance, and professional growth.

In conclusion, the Self-Directed Learning Contract model
was highly effective in enhancing research skills development
of Ph.D. in Pharmaceutical Engineering (International
Program) students. The model was based on lifelong learning
principles and addressed the specific needs of Ph.D. in
Pharmaceutical Engineering (International Program) students,
including research knowledge. The implementation of the six-
step model resulted in high levels of satisfaction among the
participants, with a mean score of 4.77 out of 5 points,
indicating strong agreement with the model’s relevance and
effectiveness. These findings support the idea of Ph.D. in
Pharmaceutical Engineering (International Program) students
research ability and learner-centered strategies which can
significantly ~ enhance  students’ research  academic
performance and lifelong learning instincts.?82 This highlights
the importance of providing support to novice students who
may not yet possess the skills to design their own learning
goals or know where to find reliable information when faced
with a problem.®" Implementing learning contracts between
students and lecturers enhances the evaluation of learning
innovations, thereby providing stronger evidence of student
learning. Additionally, these discussions underscore the
compelling need to equip students with research skills in

various areas.
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