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Abstract: Thos research highl ghts insugural explocation of student perceptions of outcomer
hased Jearning at Hangsit University, College of Pharmacy. The study focusss on PHA 552
‘lnxlmlogy?em., a navel leetira course in the industrial pharmasy curricalusr that sffers.
oae credit ta fifth-yeas students. Currenily, the curnculem 15 content-centric, but a shift
wward oulcome-based learning 15 anticipated, The cxurse serves 2 a pllot for innovative
educations methods, employing & constructivist alignment strategy. This woadt used
intended learning autcomes to guide the craation of rolevant assessments and toaching
activitios based on toe ADDIE model. The objective was (o devise teaching strateghes using
the ADDIE fransework and assess student reactions 1o catcome-haseddearming in this conext

In thes stody, nno:llneqnuﬂmm:h served &y the polmary mstrument for collecting
pharmacy students’ perspectives on outcome-based learning in this course. The assessment
of the effeciveness of the leaming spprosch was detenmined Drough 3 descripyve analysis
of the werage scores for each survey quostion. Fram a total of 78 studonts, feedback from 76
students revealed that the ADDIE model sucoessfully guided the comprehiensive analysis,
design. development. implementation. and evaluaton of learning activities. all of which ware
aligoed wilh set outoomes. The aitlvides wens thosghtiuly designed using « backward
design, ensuring alignmment with these outcomes. Studonts rusponded positively to the course
proces, teaching methods, and evaluation, pasticularly in term of apprecintion for the
farmative assessments and the clarity of the evaluation methods. However, course timing was
anoted cancern. Overall, the application of ADDIE modet in creating the PHA 552 course wats
eifective, with mest students |ndicating high satistaction with the ouicome-based approach.

Tovlcology testing

Keywords: ADDIE (nstructional design, Outcome-hased learning, Student pnmhy

INTRODUCTION

In today higher education environment,
there 18 a dear shift taward onrcome-hased
learning. This educational approach prioritzes
achleving predefined leaming outcomes for
studeran, 10 pronvites o Student-ceateedd
learning eavironment, carefully detailing the
expected asteibuies and ouicomes of learning

which are wmweasurahle and  assessable.
Therefore, teaching tends to favor engaging
students in active learning rather than relying
purely on lectures, providing oppartuaities for
learaing through precrical eagagement (1)
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Instrectiopal deslgn &t comcelved as a
stractured process intentionally formulated to
wistrec. supportive amd  faclitative  bearnicg
experiences  thar prioritize students’ optimal
eaming efficlency and promote the Tewenuorn of
infurmakon m lang-term memery, It encompasses
the thoughtful plaraing of serlomunce vbjectives
or learning outcomes, the selection of offective
instructivoal strategies, and the choosing and
aeating of poertnent materfals ance  media,
fllowed by swsluation motheds Thissysremarized
process reitably shapes ecwcational 31¢ walmyg
programs, adhering 1o various design appraaches,
Netanly, the ADDIE model stands out among
instructional  design methods scgmenting  the
cesign process into five interconnected, nonlinear
cyclic modes—annlyss, desgn,  development,
implemseatarion, and ovaduation—therely
ensuriagthe development of s compresensive and
adaptabls learning strategy (2)

Analysis  phaos:  Reglmn  with  deardfying
Instrucriotial goals by analyzing Jearner neads, the
learoingenvicamment, and axisting know edje and
skiills. This stage sets the foundation for designing
@ effective  coerse by understosiing o
challenges  a0¢  eppormunites  within the
educat onal process |2).

Desiga phase: Focuses on coeating a structured
bluepnint for the cowrse, induding dedring clear
Iraming objectivas. salecting A pprapriste waching
methods and teacking materlals and dotermining
assessment swrategies to align with lntended
cutcomes (2).

Dusolopment phasee Trarsistos the deeign
blueprint imo  acteal edumtiona]l  masteriak,
inwolving the creatiea or selection of media,
dowelopment of guldes for Inctrectors  and
stwlents, osd formative testing w0 valldase
Instructiona) content (2.

Implementation phose: Betails the practeal
epplication of the course materials aad strategies,
prepasing both istructers and leamars for the
oducational activities, and mntegrating resources
inte the lparning snvironment ‘o wifective
instruction (2).

Evaluaton phase; The evaluation phase
requires a thorough examination of the
dastructioresl strategy, probing it effoctiveness
snd ldentfiing opportunities for enhancement.
Incorporatng Doth formadwe and SUMMAtve
evalwstions, feedback in used nol only for post-
implementtion adustments but alio as a
continuon: Fuide thmughout the inswuctional
process. This phass should appear througboat the
entire  process  of constructing  Instructional
stratogios. Feedback gathersd iz ueed for
momediate Mprovements and gumding fature
nstructinml  dedsions, ensuring  continuous
enhuancement of the arning experence (Z).

In the drug registration process, monclinical
toxicnlogy testing (s vital to cenfirm the safety of
the new pharmaceutical item 2 it adheres 1o the
ASEAN Common Technical Dassier (ACTD] and
Thatland  Food  and  Drug  Administration
guldelmes. This citical step tnvnives =xtensive
onslsarions,  Including  examining  aligle dase
foxicity, repeat-dose todeity, reproductive and
daveapie sl Lnaty, wemmraxicity,
aircinegedeity, @l tolerance,  antipenicity,
nmuooogiciy,  dependence,  studies oo
netabolites and studies on bogarites (3, 41 Tie
College ol Pharmacy ol Rangsit Universsty has
farroduecd 4 new lecture sublecs, PHA 552
Toxicology Testing, to the irdwsirial pharmacy
surciculuog, allocatiog 1 credit for  Fftheyear
Hwlotran! pharmacy dhodents. This subject which
focuses antoxtcology testing in neonclin.cal studies,
E oucdad or regwatory pharmucists, Ragulatory
rharmacists  should  possess thw ability o
wnderstand, sclect  analyze, and rescarch
toxicology testing information in databsses, The
course |5 delivered by varions instructors trom the
pharmacology department, with each of whom
speciafizes in topics .o whick they have expertisa.
The cortent of each topic is not necessearily
oikerconnect=d; thus, the leadung strategy o of
paramownt lmportance and should encourape
studants to understand and app w the knowledge
from every Wpk to adueve the desired kearning
cuwomes, Consequently, this study aimed (o
cesign teackivg stretemes based on the ADDIE
nodel and W evaluate students perceptions of
cutrome based learning in this course.

rups /08 w-thako org Andex php A1 JHS

Coppright © 2088 Intsrprofessicinal loucnal of Hea)h Sciences, Al ights reserved,



Taterponf, [ Heakh Sei 2029, 22 (1) - [H5-335

MEYHONS
Seudy desygn ond sedting

This research was conducted rom August-
November 2023 and uwed a quantitative
deseriptive  desgn. The partidpants  were
pharmacy stiderts majociing In pharmacenticat
soience who registered PHA 552 Toxleology
Testinginthe firs: semester of the academc year
2023 ar the College ol Pharmacy Rangeit
Universitr. The study protocol was approved by
the etitles committee of R5U Exhics Review Beard
[RSU-ERB] ol Rangsit Upiversity, Thallaad
(refervsce DPE. No, RSUERB2023-008 7,

Subpects

There wore 70 students who met the
incluskon  ontera, The sample  size  was
rafoalstad by Taro Yamane's forroula with a
confidence level of 5%, The course was offersd
o studenis i the fith year of the professional

program.
trterver tion

The course was thoughtfully desgned usiog
the ADDIE approach, 3 prevalest iastructional
design framewnrk  favared by varous
Instructional desigeers and cducational concent
developers. kncompassing five critical phases—
Analysis, Design, Development, Implementation,
and Fvaleation—the ADDIE moclel provides a
comprehensive approach w woerse
development. Aligning with outcome-bised
leaming, s structure matches our teaching
motheds with desicod learning outzomos. This
one-credit lectare is schedided te sccur every
Twesday From 3,00 b 500 poar, extendiog vver 3
perind of seven werks

Dota coilection and aualyils

An online questionnalre was used as the
reswarch instrwmeat The guestionnaise was
anonymous. and confidentiality wis guaranteed
by the rezparcher. It included 4 main parts, The
first part mcluched a questien for adomssion year,
Theseaind part Badluded 20 questions and were

answersd on 3 as S-poinr Likert stale. The
porticipants were asked ahour theie degres of
apielon about owtcome-based learning tn this
course divided into 2 parts: the epnion whoist
the teacking process, Instructional steps, aad
assessment opinion about teaching quality and
content, and aplnion about the case discuscion
section, The third port was a question 5-point
Lticort scale for overall satisfaction, Additsenally,
the last part was an open question tor any
Fugrestion from studonrs

For the second part, the items were rated on
a Sepoint Likert scsle ranging from Strongly
Digagread (1) to Strongly Agree (5). For each
question, the average scors was used to assess
the effectiveness of autcome-based leaining as
pervelved by the students. The soores for the
sfiectiverwss of the (eeaching process,
mstructional steps, and assessment were
divided into imeffoctive (loss than 30|, average
{30-39) and effectve [more than 40). For the
affectiveness of the teachirg qualty and the
sontent, e scores were divided into inellcctive
{less than 9), average (9-11) and elfective [more
than 12) For the effectvencss of the case
discussion sechon, the scores were divided info
Ineffecuve [less than 21), average (21-27) and
affoctive [morethas 2€) Thedata wore analyzed
usng descrphive analysis and are displayed 3s
tho moan, stundard deviation und poccantage.

Refore the questionnaine was distributed to
the students, a valieity review was performed by
eaperts (o the learning field uthlising the indux of
item objective congruence [JOC) for evalwtion.
10C  wvalues, derived from the oxperts’
assesswents, spaneed between 0467 and 1,00,
abigning with sooepted oriteca Additionally, the
gquestionnaire's Telizbility was scrutinized
through 3 pilot study conducted among 30
pharmacy fudents who attended classes in the
academ.c year 2032 With a Cronbadh’s alphs
socfiicient of 0,97, the instrument demonatrated
reliable attribates and was deemed seitable for
Jdeta collection,
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RESULTS

T outeamp-hased! coirse Based en tde ADIVE
el

Analysis phase

The dudents aorolled In this course wore
majering In Pharmaceutical Sclence, Upen
praduation, these swdents will possess the
competencies needod to assame rokes  as
phirmacsts within varlous seaors, induding
the pharmaceutical Industre, pharmacsutical
reraarch, or regulutory alfairs This course is s
requisite snbject within the curclenlum, as the
knowledge and skills imparted are essential for
Musmiacsts specialiving o regulotory allafrs,
The studenrs completed the prerequisite course,
Pharmacology foe Pharmacy Laboratary axd
Texicology, belore enrolling in this areq,

Concerning It¢  contoat, this  course
encompasses varinus toxicology testing methads
in rondinieal stulies, whick provide the safety
informaton necessary for nows drug registration
as per the ASEAN Commorn Technkal Dossler
JALTD). The course |s facilitated by several
InsTrucears from the pharmzcalogy deparment,
pach of whom imparts knowledze on topics
where they podsasss expertise. Givea that the
toatent of each topic 8 eor Inherentdy
intercomnectesd, the implementation of wifective
waching strateges bhecumes pliotsl. These
swategles should serve tc promote student
understanding and spplication of lrowledge
across all topics presented

The course bmstructors uweve @ backward
dezign to identify the essential knowlodge, skilky,
and attitedes needed for student pharmacists,
focusing specifically vn togicodogy testing in
nonclinical  studies, puarticularly  within the
context of the rogulatory pharmacist’s role.The
course learning outcomes (CLOS) Included the
fnllowing:

CLOL  Describes e principles and
foundational theores of tosicology testing n
nenclinicel studies.

CLOZ Describes the mechanism of ioxcology
used in Loxicology testing in nonclinical studies,

CLO3 Describes the study design, Interpret
the resulls, and conslude the fndngs from
toxicolugy testing o neoclinlea) studies.

CLO4 Search and selecdon of oxicology
Leating data reguired for Whie tegistration of new
drug lormulas in Thatland.

Uesign phase

During the smalysis phase  the tourse
cocrdinators and insouctors defined  the
learning ebgoctives, instructional strutegios, and
lesting surategies. The requisie sumnsative
assessments for this course were also identified.
with the dutaly of the wmmelive meccaament in
relation to e CLOS pressnted In Table L
Subsequent 10 thw selection of swnmative
wssesxments,  the  instructors idenuiiied
formative assessments, learmning experiences,
and instryction,

Table 1. The mapping of the summatiw assessmmnt and Cl0c

CLOs  Summarfve assassment

| Detatl of assessment

CLO1  Faper vpamination

Faper exanunation 1o mudvenn and Gos! exam

CLOZ  Paper examination

Paper examination in midtenm and final axam

CLOZ  Paper sxamination
Case discussion

CLO4  Cas discussion

Paper sxarmination inmiduem el Goal axaem

Searching, selection, ansd discussion on toxicalogy tesusg dstasn
nonclinicsl scudies of FDA-approved drugs

| Searching, seloction, and disaassion on toxiology testing datain
nanclinical swudies of FOA-approved anigs

Practice examanatios

JAssessaent searching skl of toccogy testing data in FDA website

https N0 5 ek thatio ogdindes php /NS
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Given the Intriciey of the cumtes!l and e
lavolvement of multiple instructors, metteulous
course design becams phvetal o facilitating
swdent success In achieving the course leaming
vutcemes. A case discussion activily was chosen
to enhance students' understanding and
appbcation of khowledge to real data from the
FDA website, This activity also (ntegrated skill
development in data searching Students leamed
how to locate wxicology testing duta for FDA-
approved drugs usirg a searching manual
provided by the course coordinators, which they
could then apply to relevant cases. The case
discussion activity commenced with student
division Into groups, each recelving a case and
accompanying  questions two  weeks prioer,
During the class sesslon, groups responded to
the case quastlans. followed by instructor
feedback to foster reflective  learning  and
knowledge consolidation.

The formative nssessment within this course
was embdedded in both lecture classes and case
discussivn sessions. In ecture classes, the nature
of the formative sssessment could wvay
according tn the instructional style of the
respective Instructers. Seme instructors opted
for discussiors centered on toxdeology testiong
data, while others employed question-and-
answer sessfons,  For case  discwssiomns.
instructors  evaluated  student  pecformnnce
urlizing & mbric seare, which was zlsn appliad
in the summative sssessment During these
digcussions, instructors provided feedback and
uffured recommendations for Future
improvements. Both scores and feedback were
subsequently relaged to the students, ensuriag
that they wore cognizant of their streagths and
arsas  mecessitating  improvement, therchby
facilitoting  ongoing eonhancement of thelr
performance.

Duvelopment phaso

In dlgnment with established learning
objectives and identified needs, course
coordinators devised and developed inmtructional
materink for thiy courae, inchuding materials for

Gaue  disussion seswons asd | practice

eximinatons. Materials for fw case discussion
were conepased of toxicelogy t2sting data sourced
from the FDA website and distinet questions
designated Tor each group to foster cisqussion,
Notably, the guestions vaned between groaps.
This approach enabled students to apply ther
knowledge to texicology testing and data retrieval
from the FOA website, with data for each case
discusshon persaining to different drugs, Desplte
the varizhility in Information across cases, the
principles employed in the discussions remained
conmstent. Additiorally, course coordinators
formulated instructons for the presentations and
# abric for assessng student performance, All the
matertals for case discussions, along with
Instructions  and  assessment  rubrics.  wers
subjected to validation by the lnstructors prior to
Implementation,

The instructors  medoulonsly  developed
learning materials and contént for each toplc
related te texicolegy testing In noncinical Audies
and assessments for paper examinatons.
Additionally, course coordinators
comprehensively briefed all the instuerors on the
teaching strategies and provided information
abomt the case discussioas. Tais Information
served as o gukle for prepariag learning materiale
ensuring  that  iestructors  understood  how
students would apply ksowledge to cases, All the
learning matesinls were uplonded to Microsoft
Trams, which mahied them  inreract wich rhe
content convemently.

Implemearation phase

In preparation, instroctors received materials
for cise dscusson (nstructional guldes, and rubric
scoros: 2.3 wooks in advance from the courso
coordinators. To enhonce participant engagement,
the eoordinators [ptredueed  studonts 0 the
course's learning actvities during the initial
seasion  and  monitored  student learning
throughoat the course, Lectures were dedivered by
the Instructors as per the scheduled timeline,
Regarding tae case discussion activicy withan the
cousse, the first session was desigined as 4
formotive assessmenk, while the second session
wars designed as a summative assessment. in both

hops LN0S kS hadioon g Aodes phip/ITES
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sesshons, student perfurmance was assessed using
a rubric scove, and lnstructors provided feedback
o atudenta ta faclitare the enhancement of thelr

subsequent petformance.
Evaluation phase

The evalsstion  phase,  instrumental i
diagnosing and assessing each preceding stage—
analysis, design, development. andd
implemestation—should  permeate  the entire
course process, enabling nmely adjustments based
on evadiathon outcomes. Throughout this courss,
coordinators maintalned commanication with
Instructors and learners vie Microsoit Teams,
SOSUEINE reteplviy W0 00golng oplnkoas ad
suggestions throughout the amalysis, design,
development. and implementation phases, This
leedbude mechankan cmpowered conrdinetars 1o
adjust and Improve in response to both positive
and mnoegative feedback scross each phase.
Purthermore, coordinators perpetuzlly enpaged
with learners to gauge their perspectives and
cmotivns wird leaming tasks and sutivities,
omploying Interviews and other metheds, Upon
the complebon of the implementaton phase,
students andertook summative mssessments to
quantify the lesrming results The students”
perceptions were subsequently assessed i Ui
studly,

Students' Pereeptions of Outcome-based Leamm,g
i This Course

General nformsauon

The data were collected Fom & group of 76
students, surpassivg the required sample size
Giloulated using Taro Yamane's mwthad for 3 95%
coaflidence level Comprebensive information

about the students is detailed in Table 2,
Table Z. Cenzral information ol!hemsdelu(n- 76)
o [y ﬁ)..
2018 B3y
2019 59(77.63)
Total 76 (100]

The process teachlng methods, and evadoation

Tablke 3 outhnes @ detabod breakdewn ol
student feedhack regarding the process, teaching
methods, and evalvarton The cdata i Tahle 3
reveal that students predamisantly had favorable
views on the process, teachmg techniques, and
evaluation methods used in this oulcome-based
coarse. Thoe highest average rating (4.59) was
awarded for the lastructor’s fadd/itation of student
mguiries, encouragement of cpimien sharing and
attentiveness to student feedback, highlighting a
significant preference torinteractive teaching and

Table 3. Student responses to the process, teaching methods, and evalustion

Survey Items Mean | SD
The expianaton of she teaching process plan is clear. a6 .64
The objectives of course wre cloar 458 069
The tenching focmat allows loseaees to acopine knowdedge scconding to the 439 067
learning ohjective s
The teacher uses guestions or supportive activities w stimulate students to analyze add ik
or critigue
The teacher peavides opportunities for students to ask questions, express apiniens, 459 0s7
dnd Rsinxeothusudants pmdiatk. = 0000 Sl
The information technology wsed In teaching is appropriats, 453 0,64
The learming ervronment promotes | saming, 4.24 73
Studeres are satieflod with the teaching process of the conrse 429 NAS
‘There i a [=arning process that provides opportunitias for students to leam by
} it 450 0.68

ere ace tlear and appropriate methods of issessmentand evaluaticn. | 458 06

i 6
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acknowdadgreant  of student  input,  Pasitve
asgessraents were alse noted for the darity and
sutabllity of the evaluation methods, However,
the aspect wish the lowest arerage wore (4.34)
pertained to  the learzing environment's
effectivepess in promoting lsarning

The qoality and centeat of the anstructions

Tahl=4 displays student fardbacl os the guality
and substance of the wsTructional comtert.
Genwerally, the responses wore favorabla A notable
average score of 451 pmphastesd the studenty’
percepuion that the Knowlelge and siclls gained
aro vl ble for thelr future prospocts, This Implies
that the conr=e content ks hogh high quality and
relevont for studentsy’ lture endeavors. On the
other hand. the aspect recebing the Jowest score
(230]) was velated t the appropeiateness of the
cuntent volume provided per hour of isstruction,

Table 4. Suedent responses tothe guality and content.
of instructson.

Iteacquired knowledge, the |
thinkcing process, v the
skills obained from the
'Wm ofhigh quality.

skills are beneficial or the 131 (A2
fuoure :

The amount of content per
teaching bous is apprupriote, |

439 059

3 (3

Table S, STudent responses to case discussion achivities,

Coge discunsion acthyities

Table § detals the studenis’ reactions to the
@5 Wscussion activities, The most highly ratel
aspect was Lhe enhencemient ol student learning
through instructor feedback, with the highest
scors mdicating that such feedback significantly
coatmibutes ta their leamirg procass, Students
also perceivend et Diese acivities groatly o ded
in their learming and compeehension, as reflatad
bvascorear <« The aspect with the lowestrating
coacerinsd the tme allocawed for the case
diecuscion activies. Other factorg such as the
structure of the activity, the preparagon tme
before the activity, and instructional methods,
receivad seares ranging from 452 to <5, indicating
everall positive studeut fesdback on the ase
discussion activities.

The effectiveness of gutcomi-based lenrnlzg angd
averall satisfaedon

Table 6 dlustrates studert peroeptons
regarding the efficacy of outcome-based learning.
The results indicate that a majerity of the students
fover BO%6) comsatleced key componsnts o be
effcctive: the teathing process  Instructdonal
nethodolony, and assessment; the overall quaitty
of tesching and the content axd the case
discussion actvithes, Furtaermore, Figuee 1
revedls thar 55% (42 smdeats) and 36% (27
studerts) of the participants were very satsfied
and stisfied respectively, with this oourse,
wilecting ar averager sabisfaction zcore  of
4426079,

Survey items Meas | D
| The et uction decuinentation of the w@se iscussion is dea 4,30 005
| Tho peaartivity dhration to prepare the cave dincssin in appropr s, - 432 L68
| The ducation lor the case discussion activity is anpropriate. =) 067
Tbelumndam\'kyhagpmpdam | #34 070
| Uhe actnities enhince studeats' learning and understandiag, 447 0vz
| Recetving fesdback from the (nstructo” enhances students [saraing. H55 uez
| The activitles allow studonts t be mathated to leirn from tedrgroup members, | 438 | 0738
bt LU0 S0 shidlosngndes php/IIHS 7
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Tuhble 6 The effectiveness of ontmme- based learning as perceked by the studenes

The teaching process, The tooching qualty oad the | Case discusslon activities
Instructiona steps. and content
amMmsment
s | % [ % 0 %
Ineflocsite 1 132 0.00 Q 0.00
Averape 7 921 13.1¢ 12 | 1579
Flactive 69 5947 n5A4 i I se?
ot 76 100 100 N |80
Qvanll sansiscion
Average = 4120079
* Yy Sailsfied
» Sutaficd
- Naugrd
|« Dimatificd
- v.'-' e had

Figure 1. The perreatage of students who respenced to the averal! satisfaction of this coorse.

Stundenit Fevctuick

Frodhaci from the studonts was gathoced and
is summarized m Table 7, which shows
predomivantdy posiive responses. Nomethebess
there were oncerns rased by some suidents
notably regardiag the murse’s scheduling, They
exprensed that having this cowrse as the last
subjectof the day led to feellngs of latigue.

DISCUSSION

Teis study represemts tho first  formal
assossrnt of  student  perceptions reginding
outcome-based  learning ot e College  of
Pharmacy at Rangsit Usiversity. At presenr, the
carrioulum & prademinanty  content-based.
However, atransition to owceme -based learning is
planned for futuro programs, This necossitates the
development of new edutional approaches,
rspecially for this sewdy ineredoced covrse In
respunse, we  designed  mnovative  Jearniog

activities thar strialy adhered to the principdss of
onrcome-hased Searning. These actviies are
luteoded W lntegrate sealessly with e evolving
pedagngicd landscape of the college.

This conrse was designed using a consiractivist
aligoment approach. which ctllized (nended
lerning outznmes o Inform the devaopmeat of
perfinent eutcome: based assessment metheds and
teaching-leaming activities. The ADDIE model, a
widely recopnized. mstrectional design method
evidenced by multiple grudies (2, 5, 6), served as
the foundaclonal ramework: TReapplicatsoa of the
ADDIE maodel ensured a metieulous process of
analysis, design, developmen, Tmplemertaton,
and evaluation of learning actvites, all almed at
achicving the defined learming vutcomes,

In structuring the course, the instructors
cmployed @ backward design  swategy. This
apprgch  commensed  with  identfiog  the
essentinl knowlodge, skills, and attitudes rotical
for student pharmadsts, with a specific emphasis

hexps /0% e thalje

orgfind e pha /IS
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e tosscelegy testing in newdlisical stadies, & hey
arez within the mgulatcry pharmacist's role. The
assessments, both formative and summative, zloag
will the lestrmimg eexperiencess, vrere dosedy aligoed
with the cowrse's learning outcomes. Al the
educationzl materials were dewsloped to
wirespond with  the  estabiished  feaming
cbjectives and the dentfled educationa needs of
e studeats,

Following thorough analysis and design phases,
the cowrse's Jearning tasks were (mplemented
samlessly, fGolititing  wifective  kiowledge
onstructhon and ensbling studens (o achisve the
learning catomes. The evaluaticn phase was an
iptegral continuous compenent threaghout the
wurse, sllowing for tmely adjustmerns hised on
evaluation feedback. This enmured that the
lezzrndng activities could be executed suzcessiully
and eMicieatly,

In this course, sudent perceptions of the
process, teaching metheds, and cvalvation were
Eaghly pesitive. They expressed sirong agreement
with the teacher's encoursgement of stodent
interacton, characterized by opportusities to ask
cuestions, share apiniens, and the respond 0
student feedback. This approach forms a key
compotent of the formartive assessmsent in lecture
dasses. The nature of tus assessment vared
accgrding te each Instructor's teaching style. For
instance, some educaters facilitated discussions
Eased on examples from wxicology testing dana,
whoreas others implemented  question-and-

answor formats.

Adddimonalty, the students acknowledged the
darity and appropriateness of the assessment and
evabuation methods. This relects & fundamental
benefit of outcome-hasad learning which s ns
emphasis onclear learning objectves, Such clarity
kolps students understand the expectations set (o1
tem. Furthermoce, the alignment of assessments
with these outcames ensures moce objective and
transparent criterfa for student evaleation, as
supported by various studies (7-10),

In case of discussinon sctivities, the students also
apreed woanimousty thar rexelving feedback from
theinstructar sigeificanty sehanced their leamiag

experrece Ths foedback was viewed positively,
aligning with multiple studies that affirm the role
of formative assessments in enhancing students’
undesstandiog of Use subject matter (7, 11)
Moreover, the cours: was recognized for its utility;
students srongly concurred that the knowledge
and shills scquired were benefidal for their future
careers. This Indicates a deep appreclation of the
course's cebevancy and the practical application of
the Jearned  skifls sodd  koowiedge In fture
peofessional contexts,

Desprte geterslly positive feedback, studems
expressed & lower level of agreement about the
effecdveness of the leamirg environmenr (n
promoting leaming and wore loss satisfiod with
the tedchlag process of the course This could be
due to the diversity and mconsistency of tesiching
styles, which are the result of having multiple
lecturees. Another [actor cordribating W this
sentiment is course scheduling. Pasitioned as the
lastsvhjactof the day, inllowing three other lecrure
subjects. students often experience fatgue. This &s
further supported by student feedback on the
adequacy of the content amownt per teaching hour
and the derution uf @se dWscussion sctivitdes. This
leadbmck highSphts a significart challenge in
outcome-based leaming: It resource intensity,
The developirment and implemencacion of duicome-
based leaming dersand considerable résources
including rime, tralning and materials (9), The
course Uming emerges ¢ a critdcal factor that
significanty impaces students' perceprions and
performarce in an outcome-based course, This is
peimartly  because  outcome-based  leaming
reqiires mare ctive engagenent and energy than
traditioral lectures Stmudents spedfically noted
course tming (3-5 pm) ax a Boor contedbeing o
dacreased attentionlevels, Based on this feedbadk
there s a dear need for scheduling addjustmrds in
the fortsecoming academic year (o eshance the
effectiveness ofthe learning experience and better
align with the studosts” necdsand proferonces,

Regunding overdl saisfaction with vuicome-
based education teaching methods, most stadents
were highly 10 extremely sarbified However, o
porticn of the students expreseed less satsfaction
suggesting that while outcome-basad learning

bipss/ /403, wi-thal sorg/ lodex phip /11 HS
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methods are effectve for mest students, tey may
not resonate equally with ail students. This
variation in satisfction levels aligns with the
perceived effectiveness of ovtcome-based learming
as reported by the students. Some  stidents
perceived the outcome-based learning approach w
be less eftactive, which may be attributed to ther
fiest-time expedence with this methed In the
course, This inatial exposure conld hayve nfluenced
thelr views, as it required them to zdjust from a
familiar content-based learning model to a new
autcome-based frameworlc

Notwithstanding  these  varances, the
predominant sentiment among students was
favoralde for the efficacy of outcome-bazed
learning, Such  positive  perceptiens and
atknowledgment of ourcome-based Joarning's
cifectiveness are wital consideratons for its
Integravon laro the curricadum. This ourcons
aligns with findings from other research, indicating
that students provide pesitive feedback on
armvities and assessments within ovtoome-basad
learmng cowrses (17, 12 Students” atutudes
toward cutcome-based learning are pivetal for the
sucoess of tunsitioning to this approsch, Their
switudes directly influence thalr lmovdedge,
beliels, readiness, and acceptance of this novel
educational  methodology {10},  Therelore,
understanding and  addressing these diverse
student perspectives is crucial for the effective
implementaton and success of ouvtcome-based
Iearning In the educational framewark.

This research has two limitatons. First, the
vhudy did oot incude 4 wotral group  for
comparisan, Second, it does not track students’
performance alter the course concludes.

CONCLUSION

The results suggest thor the application of the
ADDIE madel in the development of the PIIA 552
toxtcology testag course Ins beea effecdve. This
medel factlitated 2 comprehensiye process
encompessing the analyss, desiga, development,
implementation, and evahmtion of the courses
Tearning activities, all of which were strategically
allgned with the intended learning outcomes. T

course structure was meticubusly crafted using a
backward design approach. ensuring that each
activity directly contributed to these outcomes,
Student feedback further cormoborates the success
of this metho® the majority of staidents reported
high o very high levels of savsfaction with the
ontteoene-hased leaming approach implemerted in
this course.
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