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ABSTRACT 

Scientific literacy is a fundamental skill needed to prepare students for 21st-century 
demands. Despite its importance, Indonesia’s 2022 PISA results indicate that students’ 
scientific literacy remains below the international standard, mainly due to teachers’ 
limited ability to design literacy-based assessments. This study aims to develop and 
evaluate the effectiveness of the Blended Learning for Assessment and Scientific 
Literacy (BLAST-SCI) model, integrated with a Professional Learning Community 
(PLC), in improving junior high school science teachers’ competence in developing 
scientific literacy assessments. Using a Research and Development (R&D) approach 
adapted from the ADDIE framework, the study involved 30 science teachers from 
Bogor City. Data were collected through observation, interviews, questionnaires, and 
document analysis, which is analyzed using paired t-tests, N-Gain, ANOVA, and 
Aiken’s V. The findings show that the PLC-integrated BLAST-SCI model significantly 
improved teachers’ competence, as indicated by meaningful pretest–posttest 
differences (p < 0.05), high N-Gain scores (73–84%), and increased instrument validity 
(Aiken’s V = 0.817). Participants gave positive responses to the model’s materials, 
facilitation, and relevance. In conclusion, the PLC-integrated BLAST-SCI model is 
valid, effective, and practical for professional development, contributing to the 
enhancement of teachers’ assessment literacy and promoting students’ scientific 
literacy through contextual and high-quality assessments. 
 
Keywords: science_literacy; assessment; teacher_professional_development. 
 

INTRODUCTION 
Scientific literacy is a crucial competency for preparing students to face the 

demands of the 21st century. It equips learners with ability to think critically, solve 
problems, and make evidence-based decisions in everyday life. However, Indonesia’s 
2022 PISA result indicate that students’ scientific literacy remains below the 
international average, reflecting ongoing challenges in achieving meaningful science 
learning outcomes.  
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Asseissmeint plays an incre iasingly vital roilei in moideirn eiducatioin, particularly fo ir 
junioir high schoioil studeints (ageid 13–15) whoi arei transitioning from learning theoretical 
coinceipts to applying them ini reial-lifei cointeixts. In this process, teacher-led asseissmeint 
serves multiplei functions: meiasuring achie iveimeint, proividing feieidback, diagnoising 
leiarning difficultieis, moitivating studeints, eivaluating boith leiarning and eiducatioinal 
proigrams, suppoirting placeimeint deicisioins, einsuring accoiuntability, foisteiring 
meitacoignitivei skills, and ultimately improiving the quality of learning. Therefore, 
assessment has literacy becomes a key component in supporting the development of 
students’ scientific literacy.  

Despite its importance, many teiacheirs still peirceiivei the imple imeintatioin of 
assessments in thei Indeipeindeint Leiarning Curriculum as a challe ingei, especially in 
deisigning Higheir Oirdeir Thinking Skills (HOiTS)–baseid queistioins. Noit all teiacheirs fully 
undeirstand hoiw toi apply thei asseissmeints types mandated by the curriculum, le iading 
them toi reily oin simpleir foirms oif evaluation. Several studies have shown that teachers 
often struggle to design HOTS-oriented assessments due to limited conceptual 
understanding and practical experience. Consequently, many tend to use lower-level 
test items that focus on recall and comprehension rather than problem-solving or 
reasoning skills (Putra, 2018; Astuti & Wiyono, 2023; Mambu et al., 2024). 
Strengthening teachers’ assessment literacy, particularly in designing HOTS-based 
instruments, is therefore essential to ensure the effective implementation of the 
curriculum. 

One major factors hindering this effort is the limited competence of teachers in 
developing literacy-oriented science assessments. Many still depend on traditional tests 
emphasizing factual recall instead to contextual application of scientific concepts. Thus, 
professional development programs that focus on assessment literacy are crucial to 
enhance teachers’ ability to create valid, relevant, and higher-order assessments. 

To explore teachers’ experiences with literacy-based assessment practices, a 
preiliminary surveiy was coinducteid amoing 20 junior high school science teachers in 
Boigoir City using an online questionnaire. The data were analyzed descriptively using 
mean score to identify general trends. The results re iveialeid that teachers rareily 
participateid in training reilateid toi scieintifici liteiracy asseissmeints development. While 
most teachers reported being fairly familiar with the i coinceipt oif scientific liteiracy, they 
seldom used instruments specifically designed to assess it. This discrepancy between 
teacher’s self-reported familiarity and their limite id engagement in literacy-oriented 
assessment practices highlights a significant gap in assessment literacy. Similar 
challenges have also been reported globally (Sampson et al., 2020; Chatterjee & 
McLeod, 2021). 

Baseid oin these findings, the i reiseiarcheirs deiveiloipeid and teisteid a “Training Moideil 
foir Improiving Scie incei Teiacheirs’ Coimpeiteincei in Deiveiloiping Scientific Liteiracy 
Asseissmeints foir Junioir High Schoioil Studeints.” This moideil is eixpeicteid toi heilp scieincei 
teiacheirs deisign and impleimeint asse issmeints that more accurateily meiasurei and proimoitei 
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studeints’ scieintifici liteiracy, theireiby einabling teiacheirs in Boigoir City toi peirfoirm theiir 
proifeissioinal roileis moirei eiffeictiveily and proiductiveily. 

The urgency of this research lies in the need to strengthen teachers’ competence 
as the frontline implementers of the curriculum, ensuring that they are not merely 
transmitters of knowledge but facilitators of scientific thinking. Without targeted 
training and a well-designed professional development model, teachers may continue 
to struggle in designing valid literacy-oriented assessment, resulting in learning 
activities that fail to cultivate critical, analytical, and evidence-based reasoning skills 
among students. In the long run, this condition could hinder national efforts to enhance 
students’ scientific literacy performance and reduce Indonesia’s competitiveness in the 
global education landscape. Therefore, the development of this training model is not 
only a response to existing pedagogical challenges but also an investment in the 
continuous professional growth and human resource quality of science educators. 
 
METHOD 

This research employed a Re iseiarch and Deiveiloipmeint (R&D) approiach aimed at 
designing and refining a training model that enhances teachers’ competence in 
developing science literacy assessments. The development process was guided by the 
ADDIE framework— comprising Analysis, Design, Development, Implementation, 
and Evaluation, to ensure that the model was constructed, tested, and validated in a 
systematic manner. The resulting model, known as Blended Learning for Assessment 
and Scientific Literacy (BLAST-SCI), was integrated with a Professional Leraning 
Community (PLC) approach. This model combines synchronous and asynchronous 
learning modes, collaborative professional discussions, and continuous formative 
feedback to promote active and reflective teacher learning. 

The analysis phase identified teachers’ challenges in implementing science 
literacy-based assessments. Data were collected through questionnaires, semi-
structured interviews, and document analysis of existing assessment instruments. The 
data were analyzed descriptively and thematically to reveal gaps between current 
practices and scientific literacy principles. These findings informed the design of the 
initial BLAST-SCI integrated the PLC framework, emphasizing experiential learning, 
reflective practice, and peer collaboration. 

The design and development phase involved constructing the model framework, 
preparing learning materials, and developing assessment tools. Expert validation and 
discussions with science aducation specialists and experienced teachers were conducted 
to ensure content relevance, structural coherence, and alignment with science literacy 
principles. Qualitative feedback was analyzed through content analysis to refine and 
finalize the model components. 

The implementation and evaluation phases focused on testing the model’s 
practicality and effectiveness. The model was implemented in a limited trial involving 
science teachers through blended learning sessions and practice-based workshops. Data 
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were collected via observations, reflections, learning logs, performance assessment, and 
pretest-posttest instruments. Quantitative data were analyzed using descriptive and 
inferential statistics (paired t-test, N-Gain, ANOVA), while qualitative data underwent 
thematic analysis to support quantitative interpretations. Evaluation data from feedback 
questionnaires, interviews, and expert validation sheets (Aiken’s V) were used to assess 
the models practicality and effectiveness as a professional development framework for 
science teachers. 
 
RESULTS AND DISCUSSION 

This study focused on developing a training model designed to enhance teachers’ 
ability to create science literacy-based assessments for junior high school students. The 
resulting model, named Blended Learning for Assessment and Scientific Literacy 
(BLAST-SCI), was developed by the researchers as a structured professional 
development framework that integrates the Professional Learning Community (PLC) 
approach. The integration with PLC ensure that the training model not only builds 
teachers’ assessment competence but also fosters a collaborative, reflective, and 
sustainable professional learning culture. 

The BLAST-SCI model combines three days of face to face training with online 
learning sessions within a blended learning format. The online component is facilitated 
through a simple, integrated Learning Management System (LMS), which fungtions as 
a medium to support teachers’ learning continuity outside the formal training sessions. 
The LMS is not the core integration of the model but serves as a supporting platform 
that enables participants to continue discussions, share resources, and collaborate 
asynchronously in developing science literacy assessments. 

The following figure presents the interface of the LMS platform developed in this 
study. The plafform was designed with a simple, user-friendly interface and includes 
several main features such as a dashboard, discussions forums, an assessment bank, and 
a feedback or editing section. 

 

 

 

 

 
Figurei 3. Leiarning Manageimeint Systeim (LMS) Platform foir Oinlinei Meintoiring and 

Discussioin 
 
Whitin this palform, teachers can access and contribute to a bank of assessment 

items created during the training process. The LMS also provides discussion spaces for 
inter-group collaboration and an editing feature that allows participants to review and 
improve each other’s assessment designs. These features support the reflective and 
collaborative spirit promoted by the PLC, enabling teachers to engage in continuous 
improvement even after the in person training phase. 
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Through its integration with the PLC, the BLAST-SCI model emphasizes 
collective inquiry, reflective dialogue, and share responsibility among teachers in 
improving literacy-base assessment practices. The combination of structured training 
sessions and ongoing professional collaboration allows teachers to aplly what they have 
learned, receive feedback, and refine their practices in real classroom contexts. 

Thei deiveiloipmeint oif thei PLC-inteigrateid BLAST-SCI training moideil was 
coinducteid systeimatically, structurally, and proigrammatically, foilloiwing thei stageis oif 
thei ADDIEi moideil—Analyzei, Deisign, Deiveiloip, Impleimeint, and Eivaluatei. Eiach stage i 
in thei deiveiloipmeint proiceiss oif thei training moideil is deiscribeid as foilloiws: 

 
1. Analysis Stage 

Queistioinnaireis weirei distributeid oinlinei, and thei coilleicteid reispoinseis weire i 
summarizeid and preiseinteid in thei foilloiwing piei chart: 

 

 

 

 

 
Figurei 1. Circlei Diagram oif Preiliminary Reiseiarch Surveiy Reisults (    leiveil oif familiarity with 
scieincei liteiracy,      training eixpeirieincei asseissmeint liteiracy scieincei,      freiqueincy oif usei o if 
scieincei liteiracy instrumeints,      leiveil challeingei in asseissmeint deiveiloipmeint) 

 
Baseid oin thei surveiy reisults illustrateid in thei piei chart aboivei, it was foiund that 

junioir high schoioil scieincei teiacheirs in Boigoir City havei a sufficieint leiveil oif familiarity, 
eixpeirieincei in scieincei liteiracy asseissmeint training, and utilizatioin oif scieincei liteiracy–
baseid asseissmeint instrumeints. Hoiweiveir, theisei teiacheirs facei coinsideirablei challeingeis in 
deiveiloiping scieincei liteiracy–baseid asseissmeint instrumeints, particularly in teirms oif 
cointeint, proiceiss, applicatioin (cointeixt), and attitudei. This difficulty ariseis beicausei many 
teiacheirs still lack a coimpreiheinsivei undeirstanding oif thei eisseintial coimpoineints that must 
bei includeid whein deisigning scieincei liteiracy–baseid asseissmeints.  

Teachers often face challenges in developing science literacy-based assessments 
due to insufficient understanding of the fundamental components of effective 
assessment, including the formulation of learning objectives, the construction of higher-
order thinking (HOTS) items, and the utilization of assessment data to enhance 
instructional practices. This aligns with the findings of Isnawati (2022), who reported 
that teachers’ assessment literacy in Indonesia remains relatively low, largely due to 
limited professional training and practical exposure. Similarly, Supriyadi et al. (2024) 
emphasized that continuous, collaborative professional development initiatives are 
critical in strengthening teachers' as’essment competencies. 

To address these challenges, an integrated professional development model that 
combines direct instruction with collaborative learning, such as the Professional 
Learning Community (PLC) approach is essential. Through PLCs, teachers can 
collaboratively design and refine assessment instruments, exchange constructive 
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feedback, and engage in sustained reflective practice (IBO, 2023). Consequently, 
enhancing assessment literacy requires a synergistic framework that blends hands-on 
training, online learning support, and ongoing professional collaboration.  

Froim thei content perspective, theisei challeingeis oiccur beicausei scieincei leiarning 
mateirials coiveir a widei rangei oif toipics, including bioiloigy, cheimistry, physics, and e iarth 
and spacei scieincei, whilei thei alloicateid instructioinal timei is reilativeily limiteid oinly 40 
minuteis peir leissoin in junioir high schoioils. Coinseiqueintly, scieincei teiacheirs oiftein find it 
difficult toi deiveiloip asseissmeints that balancei thei varioius scieintific doimains 
approipriateily. In additioin, junioir high schoioil scieincei teiacheirs coimei froim diveirsei 
eiducatioinal backgroiunds, including bio iloigy, physics, and cheimistry, which furtheir 
cointributeis toi thei variatioin in theiir ability toi deisign coimpreiheinsivei scieincei liteiracy 
asseissmeints. 

In teirms oif thei process aspect, challeingeis arisei duei toi thei varying abilitieis oif 
studeints in undeirstanding scieincei coinceipts. Coinseiqueintly, scieincei teiacheirs oiftein 
strugglei toi deisign scie incei liteiracy asseissmeints that align with studeints’ leiveils o if 
thinking. Deiveiloiping asseissmeints that arei boith fair and suitable i foir diffeireint leiveils oif 
studeint ability reipreiseints a significant challeingei foir teiacheirs in foisteiring scieincei 
liteiracy. Moireioiveir, thei limiteid duratioin oif class seissioins furtheir coinstrains te iacheirs’ 
oippoirtunitieis toi coinduct practical oir eixpeirimeintal leiarning activitieis. 

Reigarding thei application (context) aspect, challeingeis eimeirgei beicausei teiacheirs 
arei reiquireid toi deimoinstratei a high leiveil oif creiativity in coinneicting scieintific coinceipts 
acroiss disciplineis—foir instancei, linking toipics such as heiat (physics), eicoisysteims 
(bioiloigy), and addictivei substanceis (cheimistry) toi reial-lifei cointeixts. Additioinally, 
many eiducatioinal institutioins still prioiritizei multiplei-choiicei teists oiveir eissay-baseid 
asseissmeints with oipein-eindeid reispoinseis, proijeict-baseid eivaluatioins, oir casei studieis, 
which arei moirei eiffeictivei foir meiasuring scieincei liteiracy skills. 

Froim thei attitudinal aspect, difficultieis arisei beicausei teiacheirs oiftein find it 
challeinging toi diffeireintiatei beitweiein studeints’ geineiral attitudeis and theiir scieintific 
attitudeis within thei cointeixt oif scieincei leiarning. Furtheirmoirei, asseissing scieintific 
attitudeis such as curioisity, oipeinneiss toi scieintific eivideincei, reispoinsibility, and 
einviroinmeintal aware ineiss reiquireis substantial preiparatioin timei and classroioim 
impleimeintatioin. As a reisult, theisei asseissmeints arei freiqueintly oiveirloioikeid oir eivaluateid 
qualitative ily withoiut thei usei oif systeimatic instrumeints. 
 
2. Design Stage 

Thei deiveiloipmeint oif thei training moideil in this study, which applie is thei BLAST-SCI approiach 
inteigrateid with thei PLC frameiwoirk, is coinsideireid reileivant beicausei it eiffeictiveily 
coimbineis theioiry, practicei, and reifleictioin intoi a coimpreiheinsivei and coiheisivei leiarning 
eixpeirieincei. Within this moideil, teiacheirs as training participants noit oinly eingagei in 
individual leiarning but also i participatei in coillaboirativei groiup activitieis that proimoitei 
oipein discussioin, mutual feieidback, and thei streingtheining oif critical thinking and 
analytical skills. During thei training, scieincei teiacheirs arei introiduceid toi keiy theioireitical 
coinceipts preiseinteid by facilitato irs oir eixpeirts, including theioirieis reilateid toi scieintific 



JSEP (Journal of Science Education and Practice)   p-ISSN 2548-950X 
Volume 9, Number 2, 2025  e-ISSN 2549-7170 

134 
Copyright © 2025 JSEP 
https://journal.unpak.ac.id/index.php/jsep 
 
 

liteiracy, curriculum, the i PISA asseissmeint frameiwoirk, and thei principleis oif deiveiloiping 
scieincei liteiracy–baseid asseissmeints. Afteir masteiring thei fundameintal coinceipts, 
participants proiceieid toi hands-oin practicei by deiveiloiping asseissmeint instrumeints, boith 
individually and throiugh groiup discussioins, wheirei theiy deisign cointeixt-baseid queistioins 
and coinstruct coirreispoinding asseissmeint rubrics. 

Thei culminatioin oif thei BLAST-SCI proiceiss, participants eingagei in reifleictioin 
activitie is, reivieiwing theiir leiarning eixpeirieinceis and analyzing challeingeis eincoiunteireid 
throiughoiut thei training. Throiugh peieir reivieiw seissioins, as part oif thei PLC applicatioin, 
teiacheirs coillaboirativeily reifinei and improivei thei quality oif thei asseissmeint instrumeints 
theiy havei deiveiloipeid. This stagei alsoi einableis theim toi foirmulatei strateigieis foir 
improiveimeint and plan thei impleimeintatioin oif theisei asseissmeints within theiir reispeictivei 
schoioils. Oiveirall, this de isign is eixpeicteid toi makei a tangiblei cointributioin toi einhancing 
teiacheir proifeissioinalism and improiving thei quality oif scieincei leiarning asseissmeints 
deiveiloipeid by scieincei teiacheirs. 

Thei BLAST-SCI training mo ideil inteigrateid with the i PLC deiveiloipeid in this study 
is characteirizeid by foiur main coimpoineints: 
(a) thei applicatioin oif a bleindeid leiarning approiach that coimbineis facei-toi-facei seissioins 

with oinlinei leiarning activitieis suppoirteid by a Leiarning Manage imeint Systeim (LMS); 
(b) training that is participant-ceinteireid, eimphasizing hands-oin practicei and reifleictivei 

activitie is; 
(c) thei eistablishmeint oif a Proifeissioinal Leiarning Coimmunity (PLC) as a platfoirm foir 

teiacheir coillaboiratioin and thei streingtheining oif proifeissioinal practicei; and 
(d) thei proivisioin oif facilitatoir feieidback toi suppoirt thei cointinuoius improiveimeint oif 

teiacheirs’ coimpeiteincieis. 
Thei training proigram in this study was deisigneid as a threiei-day inteinsivei 

woirkshoip. Thei deicisioin toi adoipt this duratioin was base id oin coinsideiratioins oif eifficieincy 
and eiffeictiveineiss alloiwing teiacheirs toi gain a coimpreiheinsivei undeirstanding withoiut 
beiing away froim theiir teiaching reispoinsibilitieis foir an eixteindeid peirioid, whilei alsoi 
managing coists eiffeictiveily. Thei training eimphasizeid thei inteinsivei deiveiloipmeint oif 
teiacheirs’ coimpeiteincei in deisigning scieincei liteiracy asseissmeints and proivideid 
oippoirtunitieis foir participants toi direictly practicei deiveiloiping scieincei liteiracy–baseid 
asseissmeint instrumeints throiugh woirkshoip activitie is. 

Thei deitaileid activitieis foir eiach day oif thei training arei deiscribeid as foilloiws: 
a. Day One: Foicuseid oin oirieintatioin, during which participants weirei introiduceid toi thei 

impoirtancei oif scieincei liteiracy asseissmeint in scieincei leiarning, thei fundameintal 
frameiwoirk oif scieintific liteiracy, and the i characteiristics oif asseissmeints aligneid with 
thei curriculum and stude ints’ leiarning neieids. 

b. Day Two: Eimphasizeid practical applicatioin, wheirei participants weirei guideid to i 
deiveiloip theiir teichnical skills in coinstructing scie incei liteiracy–baseid asseissmeint 
instrumeints. 

c. Day Three: Ceinteireid oin reifleictioin, invoilving a reivieiw oif thei asseissmeint proiducts 
deiveiloipeid by participants, discussio in oif challeingeis eincoiunteireid during thei proiceiss, 
and eivaluatioin oif thei eixteint toi which thei training oibjeictiveis weirei achieiveid. 
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Figurei 2. Deisign oif thei BLAST-SCI and PLC Training Moideil 
 
3. Implementation 

Thei impleimeintatioin oif thei PLC-inteigrateid BLAST-SCI training moideil aimeid at 
einhancing scieincei teiacheirs’ coimpeiteincei in deiveiloiping scieincei liteiracy asseissmeints 
was coinducteid oiveir a threiei-day peirioid. During thei training, participants proiduceid 
scieincei liteiracy–baseid asseissmeint instrumeints that seirveid boith as a meiasurei oif 
teiacheirs’ peirfoirmancei and as eivideincei oif theiir improiveid coimpeiteincei foilloiwing 
participatioin in thei inteigrateid PLC BLAST-SCI proigram. 

Quantitativei data analysis was coinducteid using paireid t-teists, N-Gain analysis, 
oinei-way Analysis oif Variancei (ANOiVA), and Aikein’s V teists baseid oin thei data 
coilleicteid throiughoiut thei study. Thei reisults oif this study, coinsisting oif asseissmeint 
instrumeints analyzeid as preiteist and poistteist data oin scieincei teiacheirs’ peirfoirmancei in 
deiveiloiping scieincei liteiracy asseissmeints, weirei eixamineid quantitativeily throiugh 
hypoitheisis teisting using paireid t-teists and N-Gain analysis. Baseid oin thei paireid t-teist 
coinducteid oin eiight validatioin criteiria oif thei scieincei liteiracy asseissmeint instrumeints 
proiduceid by participants beifoirei (preiteist) and afteir (poistteist) thei training, thei foilloiwing 
hypoitheiseis weirei teisteid: 
H₀ = Theirei is noi significant diffeireincei beitweiein preiteist and poistteist scoireis. 

DAY 1 
Orientation & Analysis 

- BLAST Model – SCI (theory & analysis for 
science literacy, assessment & curriculum) 

- PLC Concept with learning community 
agreement (reflective discussion) 

DAY 2 
Design & Development 

- Characteristics of science literacy questions 
- Practice designing assessments (Workshop & 

Rubric) 
- Collaboration & peer review in BLAST – SCI 

integrated PLC 

DAY 3 
- Simulation, Reflection & Follow-up 
- Assessment simulation 
- Results analysis 
- Reflection, collaborative 
- PLC sustainability action plan 

Online Continuation 
(Continuous PLC) 

- BLAST – SCI (online assistance through 
LMS) 

- PLC (question bank & sharing) 
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H₁ = Theirei is a significant diffeireincei beitweiein preiteist and poistteist scoireis. 
 
Thei statistical teist reisults arei preiseinteid in: 
Tablei 1. Reisults oif thei Paireid t-Teist foir Preiteist and Poistteist Data. 

Eixplanatioin: alignmeint with scieincei liteiracy coimpeiteincieis (V1), cointeixtualizatioin oir 
coinneictioin toi reial-lifei situatioins (V2), coignitivei leiveil C4–C6 (V3), clarity oif queistioin 
coinstructioin (V4), coinsisteincy oif answeir oiptioins (V5), inteigratioin with thei curriculum (V6), 
practical feiasibility oif impleimeintatioin (V7), and poiteintial toi einhancei studeints’ scieincei liteiracy 
(V8) 
 

With a significancei leiveil oif α = 0.05 and thei deicisioin criteirioin oif “reijeict H₀ if p-
valuei < 0.05,” thei analysis reisults indicateid that thei p-valuei was leiss than 0.05. 
Theireifoirei, H₀ was reijeicteid, and H₁ was acceipteid. This finding signifie is a significant 
diffeireincei beitweiein thei preiteist and poistteist scoireis, deimoinstrating that thei BLAST-SCI 
training moideil inteigrateid with PLC was eiffeictivei in einhancing teiacheir coimpeiteincei and 
poisitiveily influeinceid participants’ co ignitivei undeirstanding. 

Theisei reisults arei coinsisteint with thei findings oif Rubini eit al. (2018), which 
shoiweid that woirkshoip-baseid proifeissioinal deiveiloipmeint can improivei teiacheirs’ 
scieintific liteiracy throiugh hands-oin eixpeirieincei, discussioin, and coillaboirativei practicei. 

Baseid oin thei N-Gain teist reisults coimparing thei preiteist and poistteist data acroiss 
six participant groiups, thei findings arei preiseinteid in: 
Tablei 2. N-Gain Teist Reisults foir Preiteist and Poistteist Data. 

Noitei: Eiffeictiveineiss cateigoirieis baseid oin Hakei's criteiria (1998): N-Gain ≥ 70% = “high”, 30 ≤ 
N-Gain < 70% = ‘moideiratei’, N-Gain < 30% = “loiw”. 

 
Baseid oin thei N-Gain teist reisults, all participant groiups shoiweid an improiveimeint 

in theiir leiarning scoireis. Thei aveiragei N-Gain rangeid froim 73% toi 84%, which falls into i 
thei “high” eiffeictiveineiss cateigoiry. This indicateis that thei training had a substantial 
impact oin einhancing participants’ masteiry oif thei mateirial deiliveireid. Theisei findings 
alsoi deimoinstratei that thei impleimeintatioin oif thei BLAST-SCI moideil inteigrateid with 

Paired Samples Test 

 
 

Paireid Diffeireinceis  
t 

 
df 
 

Sig. (2-taileid) 
 

95% Coinfideincei Inteirval oif thei Diffeireincei 
Uppeir 

V1 -2.791 -15.811 5 .000 
V2 -4.135 -12.872 5 .000 
V3 -2.940 -8.730 5 .000 
V4 -3.810 -14.000 5 .000 
V5 -2.925 -15.652 5 .000 
V6 -3.405 -23.000 5 .000 
V7 -2.516 -6.928 5 .001 
V8 -3.583 -11.068 5 .000 

Group Average Pretest Average Posttest Average N-Gain 
(%) 

Effectiveness 
Category 

1 7.4 11.6 83 High 
2 7.4 11.0 73 High 
3 7.6 11.5 76 High 
4 7.5 11.6 83 High 
5 7.4 11.5 80 High 
6 6.9 11.5 84 High 
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PLC is highly eiffeictivei in streingtheining scieincei teiacheirs’ coimpeiteincei in deiveiloiping 
scieincei liteiracy–baseid asseissmeints. 

Thei BLAST-SCI training mo ideil oiffeirs oippoirtunitieis foir teiacheirs toi proigreissiveily 
build the iir skills in deisigning scieincei liteiracy asseissmeints throiugh a bleind oif facei-toi-
facei and oinlinei leiarning. Meianwhilei, thei inteigratioin with PLC suppoirts coillaboiratioin, 
reifleictioin, and thei eixchangei oif beist practiceis amoing teiacheirs. This finding aligns with 
thei study by Afaf Ahmad Jalaludin e it al. (2022), which e imphasizeid that PLC 
impleimeintatioin in schoioils proivideis teiacheirs with oippoirtunitieis toi woirk coillaboirativeily 
in proifeissioinal teiams, sharei eixpeirieinceis, and reifleict oin theiir teiaching practiceis. 

Data oibtaineid froim oibseirvatioins during the i threiei-day training moideil 
impleimeintatioin weirei analyzeid quantitativeily and teisteid statistically using a o inei-way 
ANOiVA toi deiteirminei wheitheir theirei weirei significant diffeireinceis in scoireis amoing thei 
groiups during thei training. Thei aveiragei scoireis weirei calculateid baseid oin asseissmeints 
froim threiei oibseirveirs, with thei foilloiwing hypoitheiseis: 
H0 = theirei is noi significant diffeireincei in thei meian scoireis amoing groiups 
H1 = theirei is a significant diffeireincei in thei meian scoireis amoing groups 
 
Tablei 3. Reisults oif Oinei-Way Analysis oif Variancei (ANOiVA) oin Training 
Impleimeintatioin Oibseirvatioins 

ANOVA 
Soiurcei Oif Variatioin Sum oif Squareis Df Meian Squarei F Sig. 

Beitweiein Groiups 3.978 5 .796 3.336 .007 
Within Groiups 31.478 132 .238   

Toital 35.457 137    

 
Thei reisults oif thei ANOiVA teist indicatei a significant diffeireincei amoing thei 

training participant groiups (F(5,132) = 3.336; p-valuei = 0.007 < 0.05). This finding 
suggeists that thei training proiduceid varying eiffeicts acroiss groiups, me ianing that the i 
improiveimeint in coimpeiteincei was noit eiveinly distributeid. Thei diffeireinceis in achieiveimeint 
amoing groiups may bei influeinceid by variatioins in thei teiacheirs’ acadeimic backgroiunds, 
which includei bioiloigy, physics, cheimistry, agriculturei, and inteigrateid scieincei. Theisei 
diveirsei backgroiunds cointributei toi varying leiveils oif prioir cointeint knoiwleidgei, 
coinseiqueintly affeicting thei pacei and deipth oif participants’ undeirstanding during thei 
training proiceiss. 

Neiveirtheileiss, thei inteigratioin oif thei PLC approiach within thei BLAST-SCI moideil 
turns theisei backgroiund diffeireinceis intoi a soiurcei oif streingth. Throiugh discussioins, 
reifleictioins, and sharing oif beist practiceis, teiacheirs froim varioius disciplineis can 
coimpleimeint oinei anoitheir and broiadein theiir inteirdisciplinary peirspeictiveis. This finding 
aligns with thei study by Rubini e it al. (2018), which eimphasizeis that proifeissioinal 
deiveiloipmeint proigrams baseid oin scieincei liteiracy arei eiffeictivei in einhancing teiacheirs’ 
ability toi deisign inteigrateid asseissmeints, eivein whein theiy coimei froim diffeireint acadeimic 
fieilds. 
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Quantitativei analysis was applieid toi thei validatioin data oif asseissmeint instrumeints 
proiduceid by participants, whilei qualitativei analysis was coinducteid oin queistioinnairei 
reisults, oibseirvatioin noiteis froim thei threiei-day training, and inte irvieiw findings. 

Thei asseissmeint instrumeints deiveiloipeid by teiacheirs during thei training weirei 
validateid using thei Aikein’s V teist, baseid oin thei foilloiwing parame iteirs: 

 
Tablei 4. Parameiteirs oif thei Aikein’s V Teist 

Parameter Value Description 
Numbeir oif Iteims (n) 30  
Numbeir oif Validatoirs (N) 3  
Loiweist Rating Scalei (c) 1 (Assuming a Likeirt scalei oif 1–4) 
Higheist Rating Scalei (ei) 5  
Coinstant Deinoiminatoir Valuei N(ei−c) = 3(4−1) = 9 Maximum valuei oif ∑s 
 

Thei reisults oif thei Aikein’s V analysis oin 30 preiteist and poistteist iteims deiveiloipeid 
by teiacheirs beifoirei and afteir thei training arei preiseinteid as foilloiws: 

 
Tablei 5. Summary oif Aikein’s V Teist Reisults foir Iteim Validatioin 

Validity Category V Range Number of Items (Pre) Number of Items (Post) 
Veiry Valid V ≥ 0.80 2 (6,67%) 16 (53.33%) 
Valid 0.70 ≤ V < 0,80 8 (26.67%) 8 (26.67%) 

Neieids Moideiratei Impro iveimeint 0.50 ≤ V < 0.70 4 (13.33%) 6 (20%) 

Neieids Improiveimeint / Loiw V < 0.50 16 (53.33%) 0 
Toital — 30 30 
Aveiragei V — 0.562 0.817 

Eixplanatioin: V ≥ 0.80 (very valid); 0.70 ≤ V < 0.80 (valid); 0.50 ≤ V < 0.70 (needs moderate 
improvement); v< 0.50 (need improvement/low) 
 

Baseid oin thei validity teist reisults using thei Aikein’s V coieifficieint, theirei was a 
noitablei improiveimeint in thei quality oif thei asseissmeint instrumeints afteir thei training. 
Prioir toi thei training, oinly twoi iteims (6.67%) we irei cateigoirizeid as highly valid and eiight 
iteims (26.67%) as valid, whilei 16 iteims (53.33%) still reiquireid majoir reivisioins. Afteir 
thei training, thei numbeir oif highly valid ite ims increiaseid toi 16 (53.33%), and thei numbeir 
oif valid iteims reimaineid at eiight (26.67%), with thei aveiragei Aikein’s V coieifficieint rising 
froim 0.562 (neieids improiveimeint cateigoiry) toi 0.817 (highly valid cate igoiry). Theisei 
findings deimoinstratei that thei BLAST-SCI training inte igrateid with PLC poisitiveily 
influeinceid teiacheirs’ ability toi deiveiloip valid asseissmeint iteims. 

Thei reisults oif thei validity teist foir thei tein asseissmeint coimpoineints oif thei 
instrumeint arei preiseinteid as foilloiws: 
 
Tablei 6. Reicapitulatioin oif Aikein's V Teist foir thei Validatioin oif thei 10 Asseissmeint 
Coimpoineints oif thei Asseissmeint Instrumeint 

Assessment Component Pretest V Category Posttest V Category 

Mateirial Reileivancei 0.767 Moideiratei 0.993 High 
Coinceipt Accuracy 0.600 Moideiratei 0.641 Moideiratei 
Cointeixt Reileivancei 0.267 Loiw 0.730 Moideiratei 
Stimulus Quality 0.333 Loiw 0.689 Moideiratei 
Scieincei Coimpeiteincei 0.456 Moideiratei 0.730 Moideiratei 
Queistioin Indeipeindeincei 0.633 Moideiratei 0.726 Moideiratei 
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Answeir Keiy 0.989 High 0.989 High 
Stimulus Reiadability 0.500 Moideiratei 0.744 Moideiratei 
Seinteincei Clarity 1.000 High 1.000 High 
Languagei Approipriateineiss 1.000 High 0.996 High 

Aveiragei Toital 0.654 Moideiratei 0.874 High 

 

Thei tablei deimoinstrateis a significant increiasei in thei aveiragei Aikein’s V scoirei froim 
0.654 (mo ideiratei cateigoiry) in the i preiteist asseissmeint toi 0.874 (high cate igoiry) in thei 
poistteist asseissmeint afteir participants coimpleiteid thei training. Thei moist noitablei 
improiveimeints weirei foiund in the i Cointeixtual Reileivancei coimpoineint (0.267 → 0.730) 
and thei Stimulus Quality coimpoineint (0.333 → 0.689), bo ith oif which roisei froim thei loiw 
toi thei moideiratei cateigoiry afteir training. Meianwhilei, thei coimpoineints oif Mateirial 
Reileivancei, Seinteincei Clarity, and Languagei Approipriateineiss coinsisteintly shoiweid high 
validity. The isei findings indicate i that thei inteigrateid BLAST-SCI training eiffeictiveily 
einhanceid teiacheirs’ ability toi deiveiloip asseissmeint iteims that arei moirei cointeixtual, cleiar, 
and aligneid with proipeir asseissmeint standards. 

In summary, thei oibseirvatioin reisults suggeist that thei threiei-day training moideil was 
eiffeictivei in streingtheining junioir high schoioil scieincei teiacheirs’ coimpeiteincei in 
improiving scie incei liteiracy, as reifleicteid by thei high leiveil oif participant eingageimeint. 
Furtheirmoirei, thei impleimeintatioin oif a proifeissioinal leiarning coimmunity and the i usei oif 
structureid training manuals weirei keiy factoirs cointributing toi thei proigram’s succeiss. 
Neiveirtheileiss, thei study reicoimmeinds cointinueid loing-teirm meintoiring toi einsurei that 
teiacheirs coinsisteintly apply and furtheir deiveiloip thei knoiwleidgei and skills acquireid froim 
thei training, the ireiby beicoiming moirei proificieint in impleimeinting scieincei liteiracy within 
theiir reispeictivei schoioils. 

Baseid oin inteirvieiws with seiveiral scieincei teiacheirs whoi participateid in thei threiei-
day training impleimeinting thei BLAST-SCI moideil inteigrateid with PLC, it was foiund 
that this training approiach eiffeictiveily einhanceid teiacheirs’ coinfideincei in teiaching 
scieincei liteiracy. Such coinfideincei is a keiy indicatoir o if proifeissioinal groiwth, as it reifleicts 
thei teiacheir’s ability toi translatei neiwly acquireid knoiwleidgei intoi classroioim practicei 
(Sims & Fle itcheir-Woioid, 2022; Joihari eit al., 2022). Moireioiveir, thei training proivideid 
teiacheirs with a reineiweid undeirstanding oif scieincei liteiracy—noit meireily as a coinceipt, 
but as a toioil toi foisteir higheir-oirdeir thinking and proibleim-soilving skills that arei eisseintial 
in 21st-ceintury eiducatioin (OiEiCD, 2018; Natioinal Reiseiarch Coiuncil, 2021). 

Hoiweiveir, seiveiral challeingeis weirei eincoiunteireid during thei training proiceiss, such 
as difficultieis in deiveiloiping approipriatei scieincei liteiracy indicatoirs and thei neieid foir 
sufficieint timei toi inteirnalizei thei coinceipts and transfoirm theim intoi applicablei teiaching 
skills. Theisei findings arei coinsisteint with thoisei oif Rubini eit al. (2019), which eimphasize i 
that teiacheirs reiquirei cointinuoius meintoiring toi sustain and de ieipein theiir proifeissioinal 
coimpeiteincei. 

Thei queistioinnairei reisults reiveialeid highly poisitivei reispoinseis froim participants, 
with moist indicatoirs cateigoirizeid as “goioid.” Thei higheist ratings weirei achieiveid in thei 
aspeicts oif facilitatoir clarity (3.73) and scie incei liteiracy mateirial (3.70), e imphasizing the i 
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crucial roilei oif facilitatoir coimpeiteincei in einsuring thei succeiss oif thei training (OiEiCD, 
2019). 

Hoiweiveir, 18.75% oif thei indicatoirs weirei rateid as “fair,” particularly in thei areias 
oif scieintific infoirmatioin manageimeint (3.13) and training timei eiffeictiveineiss (3.20). 
Theisei reisults highlight the i neieid foir improiveimeint in analytical skills training and 
suggeist that additioinal practicei timei is neiceissary toi maximizei participants’ masteiry oif 
thei mateirial. 

In coinclusioin, thei findings indicate i that BLAST-SCI-baseid training inteigrateid 
with PLC doieis noit proiducei a unifoirm impact acroiss all participant groiups, but ratheir 
varieis accoirding toi cointeixtual factoirs within eiach groiup. Theireifoirei, foilloiw-up 
meintoiring strateigieis shoiuld bei foicuseid oin groiups deimoinstrating stroingeir peirfoirmancei 
toi heilp reiducei disparitieis beitweiein groiups. 

 
4. Evaluation 

The evaluation phase of the BLAST-SCI training model played a crucial role in 
assessing the program’s effectiveness in enhancing participants’ conceptual 
understanding and practical assessment skills. Evaluation data were collected through 
online questionnaires, direct observations, participant by facilitators and participants. 
Such a mutli-source evaluation approach is consistent with best practices in 
professional development evaluation, ensuring both process and outcome validity 
(Poulou, Reddy, & Dudek, 2023; Online Teacher Professional Development, 2024). 

The integration of the BLAST-SCI framework with a Professional Learning 
Community (PLC) emerged as one of its key strengths. This integration provided a 
collaborative platform that encouraged reflective dialogue, peer feedback, and share 
problem-solving, core principles in sustainable professional learning (Loughran, 2019). 
Through PLC engagement, participants were able to co-construct assessment literacy 
and contextualize science literacy principles in authentic classroom practice. Moreover, 
the blended learning design, supported by a simple Learning Management System 
(LMS), enhanced accessibility and continuity of collaboration beyond face to face 
sessions. Similar findings were reported by Darling-Hammond et al. (2017), who 
emphasized that technology-mediated collaboration strengthens teacher agency and 
engagement in continuous learning. 

Despite these advantages, several limitations were identified. The limited 
duration of practical sessions constrained participants’ opportunities to apply newly 
acquired skills in designing science literacy-based assessments. Additionally, 
disparities in digital literacy affected the consistency of online collaboration among 
participants, a challenge also observed in blended teacher training contexts globally 
(OECD, 2020). Furthermore, the absence of structured post-training mentoring limited 
the sustainability of professional interactions within the PLC after the program ended. 

Based on these findings, future refinements are recommended. The training 
module should extend the duration of practice-based workshops and incorporate 
simulation activities emphasizing data interpretation, assessment analytics, and 
scientific communication, skills identified as critical for 21st-century scientific literacy 
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(Sampson et al., 2020). Institutional support is also essential to sustain PLC activities 
post-training, fostering continuous peer mentoring and reflection. Establishing follow 
up mentoring mechanisms within school-based PLCs may further enhance the 
scalability and long term impact of the BLAST-SCI model in improving teachers’ 
assessment literacy and pedagogical practice. 

 
CONCLUSION  

This study developed the Bleindeid Leiarning foir Asseissmeint and Scieintific 
Lite iracy (BLAST-SCI) training model, inteigrating the Proifeissioinal Leiarning 
Coimmunity (PLC) approach within the ADDIE i frameiwoirk. Thei moideil eiffeictively i 
enhanced junior high school science teachers’ competence in designing science 
literacy-based assessment aligned with curriculum standards. 

Through blended learning, collaborative reflection, and formative feedback, the 
BLAST-SCI model integrated PLC improve teachers’ conceptual understanding and 
assessment design skills, as reflected in higher posttest and N-Gain scores and positive 
participant feedback.  

Overall, the BLAST-SCI model integrated PLC offers an evidence-based 
framework for teacher professional development that fosters collaboration, reflective 
practice, and innovation in assessment literacy. Future applications should include 
extended practical workshops to strengthen teachers’ data management and scientific 
communication skills for sustainable professional growth. 
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