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​Abstract:​ ​This​ ​survey-correlational​ ​research​ ​was​ ​conducted​ ​to​ ​determine​ ​the​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​
​practices​ ​of​ ​31​ ​public​ ​high​ ​school​ ​science​ ​teachers​ ​in​ ​the​ ​Municipality​ ​of​ ​Barotac​ ​Nuevo,​ ​Province​ ​of​ ​Iloilo,​
​Philippines.​ ​Additionally,​ ​it​ ​identified​ ​if​ ​significant​ ​difference​ ​exists​ ​in​ ​the​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​
​practices​ ​of​ ​science​ ​teachers​ ​when​ ​they​ ​are​​grouped​​according​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​
​and​ ​frequency​ ​with​ ​which​ ​science​ ​was​ ​taught.​ ​Moreover,​ ​this​ ​study​ ​also​ ​determined​ ​if​ ​there​ ​is​ ​a​ ​significant​
​relationship​ ​between​ ​the​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers.​ ​The​ ​participants​ ​were​
​selected​ ​using​ ​census​ ​or​ ​a​ ​full​ ​population​ ​sampling​ ​technique.​ ​The​ ​statistical​ ​tools​ ​used​ ​in​ ​the​ ​study​ ​were​
​frequency​ ​count,​ ​mean,​ ​standard​ ​deviation,​ ​Mann-Whitney​ ​U​ ​test,​ ​Kruskal​ ​Wallis​ ​H​ ​test,​ ​and​ ​Spearman​
​correlation​​coefficient.​​All​​inferential​​tests​​were​​set​​at​​.05​​level​​of​​significance.​​The​​results​​showed​​that​​the​​levels​
​of​​pedagogical​​beliefs​​of​​science​​teachers​​as​​a​​whole​​and​​in​​terms​​of​​direct​​transmission​​beliefs​​and​​constructivist​
​beliefs​ ​were​ ​high.​ ​Further,​ ​the​ ​levels​ ​of​ ​direct​ ​transmission​​beliefs​​and​​constructivist​​beliefs​​of​​science​​teachers​
​when​ ​grouped​ ​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​
​were​​high.​​Moreover,​​the​​levels​​of​​teaching​​practices​​of​​science​​teachers​​as​​a​​whole​​and​​in​​terms​​of​​data​​collection​
​and​ ​analyses,​ ​critique,​ ​argumentation,​ ​and​ ​explanation,​ ​modelling,​ ​traditional​ ​instruction,​ ​and​ ​prior​ ​knowledge​
​were​ ​high,​ ​while​ ​in​ ​terms​ ​of​ ​instigating​ ​and​ ​investigation​ ​was​ ​moderate.​ ​In​ ​addition,​ ​the​ ​levels​ ​of​ ​teaching​
​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​data​ ​collection​ ​and​ ​analyses,​ ​critique,​​argumentation,​​and​​explanation,​
​modelling,​​traditional​​instruction,​​and​​prior​​knowledge​​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​
​science,​ ​and​ ​frequency​ ​with​ ​which​ ​science​ ​was​ ​taught​​were​​high,​​while​​in​​terms​​of​​instigating​​and​​investigation​
​was​ ​moderate.​ ​The​ ​results​ ​also​ ​showed​ ​that​ ​there​​is​​a​​significant​​difference​​in​​the​​direct​​transmission​​beliefs​​of​
​science​ ​teacher​ ​when​ ​grouped​ ​as​ ​to​ ​age;​ ​however,​ ​there​ ​is​ ​no​ ​significant​ ​difference​ ​when​ ​grouped​ ​as​ ​to​ ​sex,​
​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught.​​Further,​​there​​is​​no​​significant​
​difference​​in​​the​​constructivist​​beliefs​​of​​science​​teacher​​across​​all​​demographic​​factors.​​Also,​​there​​is​​a​​significant​
​difference​​in​​the​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​data​​collection​​and​​analyses​​when​​grouped​​as​​to​
​sex;​​however,​​there​​is​​no​​significant​​difference​​when​​grouped​​as​​to​​age,​​number​​of​​years​​in​​teaching​​science,​​and​
​frequency​​with​​which​​science​​was​​taught.​​Moreover,​​there​​is​​no​​significant​​difference​​in​​the​​teaching​​practices​​of​
​science​​teachers​​in​​terms​​of​​critique,​​argumentation,​​and​​explanation,​​modelling,​​traditional​​instruction,​​and​​prior​
​knowledge​​across​​all​​demographic​​factors.​​Lastly,​​there​​is​​a​​significant​​relationship​​between​​pedagogical​​beliefs​​as​
​a​​whole​​and​​teaching​​practices​​as​​a​​whole​​of​​science​​teachers.​​Specifically,​​the​​categories​​of​​pedagogical​​beliefs​​and​
​teaching​ ​practices​ ​with​ ​significant​ ​relationship​ ​were​​direct​​transmission​​beliefs​​and​​instigating​​and​​investigation,​
​direct​ ​transmission​ ​beliefs​ ​and​ ​modelling,​ ​direct​ ​transmission​ ​beliefs​ ​and​ ​traditional​ ​instruction,​ ​direct​
​transmission beliefs and prior knowledge, and constructivist beliefs and traditional instruction.​

​Keywords:​​pedagogical beliefs, teaching practices, high school science teachers, Iloilo, Philippines​
​Introduction​

​Science​ ​is​ ​the​ ​greatest​ ​achievement​ ​of​​human​​civilization​​and​​the​​driving​​force​​behind​​technical​​innovation​​and​
​progress.​​The​​first​​three​​industrial​​revolutions​​that​​had​​previously​​occurred​​clearly​​defined​​this.​​The​​foundation​​of​
​a​ ​more​ ​developed​ ​way​ ​of​ ​life​​and​​human​​civilization​​are​​greatly​​impacted​​by​​the​​emergence​​of​​new​​technology.​
​The​​improvement​​of​​our​​local​​and​​global​​communities​​is​​significantly​​impacted​​by​​science​​education.​​As​​a​​result,​
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​numerous​ ​nations​ ​are​ ​making​ ​significant​ ​investments​ ​in​ ​research​ ​and​ ​technology​ ​(Ligado,​ ​Guray,​ ​and​ ​Bautista,​
​2022).​

​Complex​​and​​advanced​​sciences​​are​​built​​on​​the​​foundation​​of​​elementary​​science.​​Their​​everyday​​activities​​with​
​completing​ ​assignments​ ​and​​resolving​​issues​​are​​where​​this​​education​​starts.​​Learning​​becomes​​more​​interesting​
​when​​real-world​​scenarios​​are​​present​​to​​deal​​with​​and​​natural​​phenomena​​are​​studied​​through​​experimentation,​
​direct observation, and other methods. As a result, teachers and students alike gain new skills (Cherry, 2019).​

​In​​the​​Philippines,​​most​​proponents​​of​​increasing​​the​​science​​course​​work​​argue​​on​​the​​basis​​of​​the​​assumption​
​that​​one​​cannot​​teach​​what​​one​​does​​not​​understand.​​Science​​teachers​​need​​to​​develop​​pedagogical​​beliefs​​related​
​to​ ​teaching​ ​and​​learning​​practices​​known​​to​​be​​associated​​with​​better​​student​​learning.​​Research​​has​​shown​​that​
​these​​pedagogical​​beliefs​​guide​​how​​teachers​​plan​​for​​their​​classroom​​activities​​and​​shape​​the​​teachers’​​cognitions​
​and​​behaviors​​while​​in​​the​​classroom.​​But​​teacher​​beliefs​​are​​often​​unconscious,​​stable​​and​​resistant​​to​​change.​​It​
​is​ ​not​ ​surprising​ ​therefore,​ ​that​ ​many​ ​advocates​​of​​teacher​​development​​have​​emphasized​​the​​need​​to​​focus​​on​
​teacher​ ​beliefs​ ​in​ ​the​ ​processes​ ​of​ ​educational​ ​reforms.​ ​This​ ​push​ ​has​ ​certainly​ ​applied​ ​to​ ​the​ ​area​ ​of​ ​science​
​education reform.​

​This​ ​research​ ​confronts​ ​a​ ​pressing​​issue​​regarding​​the​​pedagogical​​beliefs​​of​​science​​teachers​​in​​the​​Philippines,​
​particularly how​ ​these​ ​beliefs​ ​influence​ ​teaching​ ​practices​ ​and​ ​student​ ​learning​ ​outcomes. ​​There​ ​is​ ​a​ ​lack​ ​of​
​research​ ​on​ ​the​ ​specific​ ​connection​ ​between​ ​teachers'​ ​beliefs​ ​and​ ​the​ ​current​ ​basic​ ​science​ ​education​
​curriculum. Additionally,​ ​there​ ​is​ ​a​ ​need​ ​for​ ​more​ ​studies​ ​that​ ​examine​ ​the​ ​challenges​ ​and​ ​opportunities​ ​for​
​teachers​​to​​adapt​​their​​pedagogical​​beliefs​​to​​the​​evolving​​needs​​of​​the​​science​​curriculum​​and​​the​​diverse​​student​
​population. ​

​In​​educational​​settings,​​pedagogical​​belief​​is​​defined​​beliefs​​as​​“one’s​​convictions,​​philosophy,​​tenets,​​or​​opinions​
​about​ ​teaching​ ​and​ ​learning.”​ ​Teacher​ ​beliefs​ ​about​ ​learning​ ​and​ ​teaching​ ​have​ ​been​ ​found​ ​to​ ​shape​ ​teachers’​
​practices;​​this​​means​​that​​the​​concept​​of​​pedagogical​​belief​​is​​tied​​up​​with​​specific​​teaching​​practices.​​The​​teacher’s​
​pedagogical​ ​beliefs,​ ​which​ ​influences​ ​their​ ​pedagogical​ ​reasoning,​ ​are​ ​essential​ ​determinants​ ​of​ ​the​ ​learning​
​outcomes,​​and​​therefore​​necessitates​​that​​teachers​​need​​to​​undertake​​more​​pedagogical​​reasoning​​in​​the​​planning​
​of​ ​their​ ​assessment​ ​for​ ​learning​ ​activities​ ​in​ ​order​ ​to​ ​integrate​ ​adopt​ ​and​​use​​appropriate​​assessment​​tools​​and​
​methods.​ ​Furthermore,​ ​literature​ ​showed​ ​that​ ​employing​ ​different​ ​assessment​ ​of​ ​learning​ ​formats​ ​(Sari​ ​et​ ​al.,​
​2020) springs from the belief and knowledge of the learners’ different learning styles (Kanli and Ilican, 2020).​

​Furthermore,​ ​this​ ​study​ ​situates​ ​itself​ ​in​ ​the​ ​author's​ ​environment,​ ​backed​ ​by​ ​local​ ​information,​ ​studies,​ ​and​
​surveys​ ​conducted​ ​by​ ​other​ ​researchers.​ ​The​ ​researcher​ ​recognizes​ ​that​ ​science​ ​teachers​ ​require​ ​targeted​
​professional​​development​​and​​a​​shift​​in​​teaching​​practices.​​This​​includes​​fostering​​awareness​​of​​their​​own​​beliefs,​
​encouraging​ ​reflection​ ​on​ ​teaching​ ​practices,​ ​and​ ​implementing​ ​strategies​ ​that​ ​align​ ​with​​contemporary​​science​
​education principles.​

​According​ ​to​ ​Namoco​ ​and​ ​Zaharudin​ ​(2021),​ ​investigations​ ​specifically​ ​concerning​ ​what​ ​drive​ ​the​ ​teacher​ ​to​
​choose​​certain​​assessment​​strategy​​to​​measure​​students’​​learning,​​specifically​​in​​a​​science​​class​​seem​​limited.​​It​​is​
​therefore​​the​​purpose​​of​​this​​study​​to​​explore​​and​​make​​sense​​of​​the​​teacher’s​​pedagogical​​belief​​regarding​​their​
​assessment for learning practices in their teaching-learning work.​

​Several​​justifications​​guide​​the​​choice​​of​​this​​research​​topic.​​Firstly,​​there​​is​​a​​glaring​​gap​​in​​knowledge​​about​​the​
​relationship​ ​between​ ​teachers'​​beliefs​​and​​their​​actual​​teaching​​practices,​​particularly​​in​​light​​of​​the​​shift​​towards​
​inquiry-based​ ​and​​hands-on​​science​​teaching. Additionally,​​research​​is​​needed​​on​​the​​impact​​of​​limited​​resources​
​and​ ​infrastructure​ ​on​ ​teachers'​ ​ability​ ​to​ ​implement​ ​effective​ ​science​ ​instruction,​ ​and​ ​how​​this​​impacts​​student​
​learning.​​Secondly,​​the​​study​​seeks​​to​​effectively​​research​​on​​teacher​​beliefs​​in​​the​​context​​of​​science​​educational​
​reform​​by​​focusing​​on the​​nature​​of​​those​​beliefs,​​their​​formation,​​and​​how​​they​​influence​​teaching​​practices​​or​​by​
​exploring​ ​the​ ​relationship​ ​between​ ​teachers'​ ​beliefs​ ​about​ ​science,​​teaching,​​and​​learning,​​and​​how​​these​​beliefs​
​align with or conflict with reform goals. ​
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​The​ ​necessity​ ​of​ ​this​ ​study​ ​is​ ​evident​ ​in​ ​its​ ​potential​ ​to​ ​determine​ ​how​ ​pedagogical​ ​beliefs​ ​influence​ ​teaching​
​decisions,​ ​the​ ​challenges​ ​teachers​ ​face​ ​in​ ​adapting​ ​to​ ​new​ ​approaches,​ ​and​ ​the​ ​strategies​ ​that​ ​support​ ​positive​
​change;​ ​and​ ​to​ ​explore​ ​how​ ​to​ ​effectively​ ​support​ ​teachers​ ​in​ ​developing​ ​the​ ​knowledge,​ ​skills,​ ​and​ ​resources​
​necessary to meet the diverse needs of students. ​

​This​ ​study​ ​considered​ ​two​ ​primary​ ​variables:​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​ ​practices​ ​of​​science​​teachers.​​To​
​guide​​the​​researcher​​in​​exploring​​these​​variables,​​the​​researcher​​anchors​​this​​study​​within​​the​​framework​​that​​often​
​involves examining​ ​how​ ​a​ ​teacher's​ ​beliefs​ ​about​ ​teaching​ ​and​ ​learning​ ​influence​ ​their​ ​classroom​ ​actions. This​
​framework​​typically​​involves​​collecting​​data​​on​​teachers'​​beliefs,​​observing​​their​​teaching​​practices,​​and​​analyzing​
​the relationships between these two areas. ​

​This​ ​study​ ​is​ ​grounded​ ​on​ ​the​ ​Theory​ ​of​ ​Reasoned​ ​Action​ ​which​ ​emphasizes​ ​that​ ​a​ ​person’s​ ​behavior​ ​is​
​determined​​by​​attitude​​toward​​a​​behavioral​​outcome​​and​​public​​opinion.​​This​​theory​​was​​coined​​by​​Fishbein​​and​
​Ajzen​​(1975)​​saying​​that​​behavior​​is​​influenced​​by​​intention​​to​​shape​​the​​behavior​​and​​the​​intention​​is​​a​​function​
​of​ ​attitude​ ​of​ ​behavior​ ​and​ ​subjective​ ​norm.​ ​The​ ​second​ ​theory​ ​that​ ​informs​ ​this​ ​study​ ​is​ ​the​ ​constructivist​
​philosophy​​of​​teaching​​and​​learning.​​The​​constructivist​​theory​​asserts​​that​​individuals’​​actions​​are​​mainly​​shaped​
​by​ ​their​ ​beliefs,​ ​which​ ​are​ ​derived​ ​from​ ​their​ ​earlier​ ​experiences​​(Yesilyurt,​​2022).​​Likewise,​​teachers​​who​​enter​
​teacher​​training​​programs​​with​​established​​beliefs​​about​​teaching​​and​​learning,​​have​​been​​influenced​​and​​shaped​
​mainly​​by​​their​​previous​​schooling​​experiences.​​The​​third​​and​​final​​theory​​supporting​​this​​study​​is​​Social​​Theory​
​which​ ​plays​ ​a​ ​significant​ ​role​ ​in​ ​shaping​ ​the​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​ ​practices​ ​of​ ​science​
​teachers, influencing​​how​​they​​view​​learning,​​teaching,​​and​​the​​role​​of​​social​​interactions​​in​​the​​classroom. These​
​beliefs,​ ​in​ ​turn,​ ​influence​ ​the​ ​strategies​ ​they​ ​use​ ​to​ ​teach​ ​science. ​​S​​ocial​ ​Theory​ ​provides​ ​a​ ​framework​ ​for​
​understanding​​how​​teachers'​​beliefs​​and​​practices​​are​​influenced​​by​​social,​​cultural,​​and​​environmental​​factors,​​and​
​how these factors can be leveraged to improve science education.​

​Together,​ ​these​ ​theories​ ​create​ ​a​ ​robust​ ​foundation​ ​for​ ​this​ ​research,​ ​grounding​ ​the​ ​study​ ​in​ ​well-established​
​principles​ ​and​ ​widely​ ​accepted​ ​educational​​concepts.​​This​​study​​aimed​​to​​determine​​the​​pedagogical​​beliefs​​and​
​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​public​ ​high​​schools​​in​​the​​Municipality​​of​​Barotac​​Nuevo,​​Province​​of​
​Iloilo​​for​​the​​school​​year​​2024-2025.​​Specifically,​​this​​study​​sought​​to​​answer​​the​​following:​​(1)​​What​​is​​the​​level​​of​
​pedagogical​ ​beliefs​ ​of​ ​science​ ​teachers​ ​as​ ​a​ ​whole​​and​​in​​terms​​of​​direct​​transmission​​beliefs​​and​​constructivist​
​beliefs?​​(2)​​What​​is​​the​​level​​of​​pedagogical​​beliefs​​of​​science​​teachers​​in​​terms​​of​​direct​​transmission​​beliefs​​and​
​constructivist​ ​beliefs​ ​grouped​ ​according​ ​to​ ​sex,​ ​age,​ ​number​ ​of​ ​years​ ​in​ ​teaching​ ​science,​ ​and​ ​frequency​ ​with​
​which​​science​​was​​taught?​​(3)​​What​​is​​the​​level​​of​​teaching​​practices​​of​​science​​teachers​​as​​a​​whole​​and​​in​​terms​​of​
​instigating​ ​and​ ​investigation;​ ​data​ ​collection​ ​and​ ​analyses;​ ​critique,​ ​argumentation,​ ​and​ ​explanation,​ ​modelling;​
​traditional​ ​instruction;​ ​and​ ​prior​ ​knowledge?​ ​(4)​ ​What​ ​is​ ​the​ ​level​ ​of​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​
​terms​ ​of​ ​instigating​ ​and​ ​investigation;​ ​data​ ​collection​ ​and​ ​analyses;​ ​critique,​ ​argumentation,​ ​and​ ​explanation,​
​modelling;​ ​traditional​ ​instruction;​ ​and​​prior​​knowledge​​when​​grouped​​according​​to​​sex,​​age,​​number​​of​​years​​in​
​teaching​ ​science,​ ​and​ ​frequency​ ​with​ ​which​ ​science​ ​was​ ​taught?​ ​(5)​ ​Are​ ​there​ ​significant​ ​differences​ ​in​ ​the​
​pedagogical​ ​beliefs​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​direct​ ​transmission​ ​beliefs​ ​and​ ​constructivist​ ​beliefs​ ​when​
​grouped​​according​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught?​
​(6)​ ​Are​ ​there​ ​significant​ ​differences​ ​in​ ​the​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​instigating​ ​and​
​investigation;​ ​data​ ​collection​ ​and​ ​analyses;​ ​critique,​ ​argumentation,​ ​and​ ​explanation,​ ​modelling;​ ​traditional​
​instruction;​ ​and​ ​prior​ ​knowledge​ ​when​​grouped​​according​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​
​frequency​ ​with​ ​which​ ​Science​ ​was​ ​taught?​ ​(7)​ ​Is​​there​​a​​significant​​relationship​​between​​the​​pedagogical​​beliefs​
​and teaching practices of science teachers?​

​Methodology​

​A​​survey-correlational​​research​​design​​was​​utilized​​for​​this​​study.​​The​​participants​​selected​​for​​this​​study​​were​​the​
​thirty-one​ ​(31)​ ​permanent​ ​science​ ​teachers​ ​currently​ ​employed​ ​in​ ​all​ ​public​ ​high​​schools​​in​​the​​Municipality​​of​
​Barotac​ ​Nuevo,​ ​Province​ ​of​ ​Iloilo.​ ​The​ ​participants​ ​were​ ​selected​ ​using​ ​census​ ​or​ ​a​ ​full​ ​population​ ​sampling​
​technique.​​These​​teachers​​play​​a​​pivotal​​role​​in​​shaping​​the​​understanding​​and​​perspectives​​of​​students​​in​​science​
​curriculum​ ​within​ ​the​ ​basic​ ​education​ ​system.​ ​Focusing​ ​on​ ​permanent​ ​science​ ​teachers​ ​in​ ​a​ ​study​ ​about​
​pedagogical​ ​beliefs​ ​and​​teaching​​practices allows​​researchers​​to​​explore​​the​​long-term​​impact​​of​​these​​beliefs​​on​
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​their​ ​teaching,​ ​as​ ​well​ ​as​ ​to​ ​understand​ ​how​ ​these​ ​beliefs​ ​evolve​ ​over​ ​time​ ​in​ ​a​ ​stable​ ​work​
​environment. Additionally,​ ​permanent​ ​teachers​ ​may​​be​​more​​likely​​to​​have​​developed​​a​​consistent​​teaching​​style​
​and philosophy, providing a clearer picture of the relationship between beliefs and practice​​.​

​The​​participants​​were​​chosen​​using​​census​​or​​a​​full​​population​​sampling​​technique.​​A​​census​​is​​an​​attempt​​to​​list​
​all​ ​elements​ ​in​ ​a​ ​group​ ​and​ ​to​ ​measure​ ​one​ ​or​ ​more​ ​characteristics​ ​of​ ​those​ ​elements.​ ​It​ ​can​ ​provide​ ​detailed​
​information​​on​​all​​or​​most​​elements​​in​​the​​population,​​thereby​​enabling​​totals​​for​​rare​​population​​groups​​or​​small​
​geographic areas.​

​The​ ​research​ ​questionnaire​ ​for​ ​this​ ​study​ ​encompasses​ ​two​ ​key​ ​dimensions:​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​
​practices.​​The​​first​​part​​of​​the​​instrument​​was​​used​​to​​gather​​the​​personal​​data​​of​​the​​participants,​​the​​second​​part​
​was​ ​used​ ​to​ ​gather​ ​data​ ​on​ ​the​ ​pedagogical​ ​beliefs,​ ​and​ ​the​ ​third​ ​part​ ​was​ ​used​ ​to​ ​gather​ ​information​ ​on​ ​the​
​teaching practices of science teachers.​

​Pedagogical​ ​Beliefs.​ ​An​ ​8-item​ ​adopted​ ​Teaching​ ​and​ ​Learning​ ​International​ ​Survey​ ​(TALIS)​ ​questionnaire​ ​based​
​from​​the​​concept​​of​​Gilleece​​(2012)​​was​​used.​​TALIS​​is​​a​​project​​of​​the​​Organization​​for​​Economic​​Cooperation​
​and​​Development​​(OECD)​​that​​placed​​significant​​emphasis​​on​​teachers'​​pedagogical​​beliefs​​as​​a​​crucial​​aspect​​of​
​the​​survey.​​It​​was​​developed​​as​​part​​of​​the​​OECD’s​​work​​in​​the​​area​​of​​Indicators​​of​​Education​​Systems​​(INES)​
​and​​arose,​​that​​there​​was​​a​​need​​for​​better​​national​​and​​international​​information​​on​​teachers.​​This​​instrument​​was​
​divided​ ​into​ ​two​ ​areas:​ ​Direct​​Transmission​​Beliefs​​(items​​1-4),​​and​​Constructivist​​Beliefs​​(items​​5-8).​​As​​to​​the​
​reliability​ ​of​ ​the​ ​Teaching​ ​and​ ​Learning​ ​International​ ​Survey​ ​(TALIS),​ ​the​ ​Cronbach's​ ​alpha​ ​value​ ​for​ ​a​ ​scale​
​measuring​​pedagogical​​beliefs​​was​​found​​to​​be​​acceptable​​in​​most​​countries. However,​​due​​to​​measurement​​issues,​
​this​​specific​​index​​was​​removed​​from​​TALIS​​2018.​​Conversely,​​reliability​​ensures​​that​​the​​measures​​used​​in​​TALIS​
​are​ ​consistent​ ​and​ ​dependable,​ ​allowing​ ​for​ ​valid​ ​comparisons​ ​of​ ​teaching​ ​and​ ​learning​ ​conditions​ ​across​
​countries and over time. ​

​Teaching​ ​Practices.​ ​To​ ​measure​ ​the​ ​teaching​ ​practices​ ​of​ ​science​​teachers,​​a​​24-item​​adopted​​Science​​Instructional​
​Practices​ ​Survey​ ​(SIPS)​ ​based​ ​from​ ​the​ ​work​ ​of​ ​Hayes,​ ​Lee,​ ​DiStefano,​ ​O'Connor,​​and​​Seitz,​​(2016)​​was​​used.​
​This​ ​instrument​ ​is​ ​composed​ ​of​ ​six​ ​areas:​ ​instigating​ ​and​ ​investigation​​(items​​1-4);​​data​​collection​​and​​analyses​
​(items​​5-9);​​critique,​​argumentation,​​and​​explanation​​(items​​10-14);​​modelling​​(items​​15-17);​​traditional​​instruction​
​(items​ ​18-21);​ ​and​ ​prior​ ​knowledge​ ​(items​ ​22-24). ​ ​The​ ​Science​ ​Instructional​ ​Practices​ ​Survey​ ​(SIPS)​ ​is​ ​a​ ​new,​
​short​ ​survey​ ​tool​ ​designed​ ​to​​document​​shifts​​in​​3rd-10th​​grade​​teacher​​instructional​​practice​​towards​​practices​
​aligned​​with​​the​​Next​​Generation​​Science​​Standards​​(NGSS).​​Such​​assessment​​is​​important​​to​​document​​progress​
​and​ ​guide​ ​future​ ​decisions​ ​regarding​ ​the​ ​efforts​ ​involved​ ​in​ ​shifting​ ​to​ ​new​ ​standards.​ ​The​ ​SIPS​ ​improves​ ​on​
​existing​​survey​​instruments​​by​​identifying​​a​​broad​​range​​of​​instructional​​practices​​that​​support​​student​​inquiry​​in​
​science,​ ​as​ ​well​ ​as​ ​communication​ ​and​ ​critical​ ​thinking​ ​skills.​ ​This​ ​survey​ ​instrument​ ​highlights​ ​key​ ​shifts​ ​in​
​teaching​​and​​learning​​that​​are​​central​​to​​the​​design​​of​​the​​NGSS​​and​​similar​​new​​science​​standards​​being​​adopted​
​by​ ​states​ ​and​ ​throughout​ ​the​ ​country.​ ​According​ ​to​ ​Hayes,​ ​Lee,​ ​DiStefano,​ ​O’Connor,​ ​&​ ​Seitz,​ ​(2016),​ ​the​
​questionnaire​​involved​​validation​​through​​expert​​review​​and​​teacher​​cognitive​​interviews.​​The​​31-item​​survey​​was​
​then​ ​tested​ ​with​ ​3​​rd​ ​through​ ​10​​th​ ​grade​ ​science​ ​teachers​ ​(397)​ ​taking​ ​part​ ​in​ ​National​ ​Science​ ​Foundation​
​(NSF)-funded​ ​professional​ ​development​ ​focused​ ​on​ ​improving​ ​science​ ​content​ ​and​ ​implementing​ ​Next​
​Generation​ ​Science​ ​Standards​ ​(NGSS).​ ​Its​ ​construct​ ​validity​ ​was​ ​assessed​ ​through​​Exploratory​​Factor​​Analysis​
​(EFA).​ ​The​ ​emergent​ ​factors​ ​were​ ​then​ ​tested​ ​for​ ​validity​ ​through​ ​confirmatory​ ​factor​ ​analysis​ ​(CFA)​​with​​an​
​independent​ ​sample;​ ​the​ ​six-factor​ ​model​ ​met​ ​all​ ​Goodness​ ​of​ ​Fit​ ​indices.​ ​Reliability​ ​was​ ​established​ ​through​
​internal​ ​consistency;​ ​all​ ​factors​ ​exhibited​ ​moderate​ ​to​ ​high​ ​internal​ ​consistency​ ​(Cronbach’s​ ​alpha​ ​=​ ​.80-.88).​
​Finally,​ ​evidence​ ​for​ ​criterion​ ​validity​ ​was​ ​generated​ ​through​ ​correlations​ ​between​ ​teacher​ ​hours​ ​of​​NGSS​​PD​
​participation​ ​and​ ​school​ ​demographics​​(Free​​and​​Reduced​​Lunch,​​accountability​​profile)​​in​​accordance​​with​​the​
​literature.​ ​Instrument​​reliability​​is​​the​​extent​​to​​which​​an​​instrument​​consistently​​measures​​what​​it​​is​​supposed​​to​
​measure​ ​(Calmorin,​ ​2012).​ ​A​ ​computed​ ​reliability​ ​coefficient​ ​of​ ​.80​ ​but​ ​not​ ​more​ ​than​ ​1.00​ ​is​ ​necessary​ ​to​
​establish the reliability of a research instrument.​

​The​ ​descriptive​ ​statistical​ ​tools​ ​utilized​ ​in​ ​this​ ​study​ ​were​ ​frequency​ ​count,​ ​mean,​ ​and​ ​standard​​deviation.​​The​
​inferential​​statistics​​were​​Mann-Whitney​​U​​test,​​Kruskal​​Wallis​​H​​test,​​and​​Spearman​​correlation​​coefficient.​​The​
​alpha level of significance was set at 0.05.​
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​Results and Discussion​

​Pedagogical Beliefs of Science Teachers​

​The​ ​result​ ​on​ ​the​ ​level​ ​of​ ​pedagogical​ ​beliefs​ ​as​ ​a​ ​whole​ ​and​ ​in​ ​terms​ ​of​ ​direct​ ​transmission​ ​beliefs​ ​and​
​constructivist​​beliefs​​is​​shown​​in​​Table​​1.​​Data​​revealed​​that​​in​​its​​entirety,​​teachers​​who​​are​​teaching​​science​​in​​all​
​public​​high​​schools​​in​​the​​Municipality​​of​​Barotac,​​Province​​of​​Iloilo​​have​​high​​level​​of​​pedagogical​​beliefs​​(M​​=​
​3.61,​​SD​​=​​0.23).​​The​​categories​​under​​pedagogical​​beliefs​​have​​high​​results​​as​​follows:​​direct​​transmission​​beliefs​
​(M = 3.58, SD = 0.31); and constructivist beliefs (M = 3.65, SD = 0.34).​

​Table​ ​1​ ​Mean​ ​and​ ​Standard​ ​Deviation​ ​of​ ​Pedagogical​ ​Beliefs​ ​of​ ​Science​ ​Teachers​ ​as​ ​a​ ​Whole​ ​and​ ​in​
​Terms of Direct Transmission Beliefs and Constructivist Beliefs​

​Variable                                        Mean                   Description              SD​
​Pedagogical Beliefs                            3.61                         High                   0.23​
​of Science Teachers​
​Direct Transmission Beliefs              3.58                         High                   0.31​
​Constructivist Beliefs                         3.65                        High​ ​0.34​
​Score            Description​
​3.25 – 4.00        High​
​2.50 – 3.24        Moderate High​
​1.75 – 2.49        Moderately Low​
​1.00 – 1.74        Low​

​The​​result​​from​​Table​​1​​shows​​that​​the​​Science​​teachers​​in​​all​​public​​high​​schools​​in​​the​​Municipality​​of​​Barotac,​
​Province​ ​of​ ​Iloilo​ ​have​ ​a​ ​high​ ​level​ ​of​​pedagogical​​beliefs.​​The​​result​​across​​all​​categories​​suggests​​that​​Science​
​teachers​ ​have​ ​a​ ​strong​ ​foundation​ ​for​ ​effective​ ​teaching​ ​practices. This​ ​could​ ​lead​ ​to​ ​increased​ ​student​
​engagement,​​better​​learning​​outcomes,​​and​​a​​more​​positive​​learning​​environment​​for​​all​​students. However,​​it​​also​
​raises​ ​questions​ ​about​ ​the​ ​potential​ ​for​ ​homogenization​ ​of​ ​teaching​ ​methods​ ​and​ ​the​ ​need​ ​for​ ​ongoing​
​professional​ ​development​ ​to​ ​ensure​ ​teachers​ ​stay​ ​current​ ​with​ ​the​ ​latest​ ​research​ ​and​ ​adapt​ ​their​ ​practices​ ​to​
​diverse student needs​​.​

​This​ ​high​ ​level​ ​of​ ​direct​ ​transmission​ ​beliefs​ ​would​ ​suggest a​ ​widespread​ ​tendency​ ​for​ ​teachers​ ​to​ ​prioritize​
​knowledge​​transmission​​over​​student​​engagement​​and​​inquiry-based​​learning. This​​could​​lead​​to​​several​​negative​
​implications​​for​​student​​learning​​and​​science​​education. ​​A​​focus​​on​​direct​​transmission​​often​​involves​​lectures​​and​
​rote​ ​memorization,​ ​which​ ​can​ ​lead​ ​to​ ​students​ ​becoming​ ​passive​ ​recipients​ ​of​ ​information​ ​rather​ ​than​ ​active​
​learners.​​When​​teachers​​primarily​​focus​​on​​delivering​​information,​​students​​may​​not​​be​​as​​encouraged​​to​​explore,​
​question,​ ​and​ ​actively​ ​construct​ ​their​ ​own​ ​understanding​ ​of​ ​scientific​ ​concepts. Moreover,​ ​direct​ ​transmission​
​models​ ​often​ ​neglect​ ​opportunities​ ​for​ ​students​ ​to​ ​practice​ ​critical​ ​thinking,​ ​problem-solving,​ ​and​ ​scientific​
​reasoning​ ​through​ ​hands-on​ ​investigations​ ​and​ ​experiments. Students​ ​may​ ​struggle​ ​to​ ​grasp​ ​complex​ ​scientific​
​concepts​ ​and​ ​make​ ​connections​ ​between​ ​abstract​ ​ideas​ ​if​ ​they​ ​are​ ​not​ ​actively​ ​involved​ ​in​ ​the​ ​learning​
​process. Students​ ​who​​are​​only​​taught​​to​​memorize​​information​​may​​have​​difficulty​​applying​​their​​knowledge​​to​
​real-world​ ​situations​ ​or​ ​adapting​ ​their​ ​understanding​ ​to​ ​new​ ​contexts. Additionally,​ ​teachers​ ​who​ ​strongly​ ​hold​
​direct​ ​transmission​ ​beliefs​ ​may​ ​be​ ​resistant​ ​to​ ​adopting​ ​more​ ​student-centered,​ ​inquiry-based​ ​teaching​
​approaches. Furthermore,​ ​direct​ ​transmission​ ​models​ ​might​ ​make​ ​it​ ​challenging​ ​for​ ​teachers​ ​to​ ​effectively​
​implement inquiry-based curricula that emphasize student exploration and collaboration. ​

​On​ ​the​ ​other​ ​hand,​ ​this​​study​​revealed​​that​​all​​public​​high​​school​​science​​teachers​​embraced​​high​​constructivist​
​beliefs​​that​​would​​likely​​lead​​to​​several​​positive​​implications​​for​​student​​learning,​​teacher​​practice,​​and​​the​​overall​
​science​ ​education​ ​landscape. These​ ​include improved​ ​student​ ​engagement,​ ​deeper​ ​understanding​ ​of​ ​scientific​
​concepts, and more personalized learning experiences. ​
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​This​ ​high​ ​level​ ​of​ ​constructivist​ ​beliefs​ ​of​ ​science​ ​teachers​ ​shows​ ​that​ ​they​ ​highly​ ​prioritize​ ​student-centered​
​learning,​ ​encourage​ ​active​ ​participation​ ​through​ ​inquiry,​ ​exploration,​ ​and​ ​experimentation. This​ ​would​ ​lead​ ​to​
​greater​​engagement,​​help​​students​​connect​​new​​information​​to​​their​​existing​​knowledge,​​and​​a​​deeper​​and​​more​
​meaningful​​understanding​​of​​science​​concepts.​​This​​would​​also​​promote​​critical​​thinking​​skills​​and​​allow​​students​
​to think independently and develop their own perspectives, rather than passively receiving information. ​

​Furthermore, a​ ​high​ ​level​ ​of​ ​belief​ ​in​ ​constructivism​ ​of​ ​science​ ​teachers​ ​indicates​ ​a​ ​commitment​ ​to​ ​ongoing​
​professional​ ​development,​ ​as​ ​they​ ​seek​ ​to​ ​refine​ ​their​ ​skills​ ​and​ ​explore​ ​new​​teaching​​methods. They​​are​​more​
​likely​​to​​embrace​​innovation​​and​​adapt​​their​​practice​​to​​better​​meet​​the​​needs​​of​​their​​students. This​​also​​demotes​
​collaboration with colleagues and reflection on their teaching practices to improve student outcomes. ​

​Lastly,​ ​since​ ​all​ ​public​ ​high​ ​school​ ​science​ ​teachers​​in​​the​​Municipality​​of​​Barotac,​​Province​​of​​Iloilo​​hold​​both​
​high​ ​constructivist​ ​and​ ​direct​ ​transmission​ ​beliefs,​ ​it​ ​could​ ​lead​ ​to​ ​a​ ​more​ ​balanced​ ​and​ ​nuanced​ ​approach​ ​to​
​teaching,​ ​potentially​ ​improving​ ​student​ ​engagement​ ​and​ ​learning​ ​outcomes. The​​challenges​​would​​lie​​in​​finding​
​ways to effectively integrate these seemingly opposing beliefs into practice. ​

​The​​results​​support​​the​​development​​of​​a​​new​​theory​​called​​“Balanced​​Pedagogy”​​(BP).​​This​​theory​​suggests​​that​
​effective​ ​science​ ​teaching​ ​requires​ ​a​ ​conscious​ ​blending​ ​of​ ​student-centered​ ​constructivist​ ​approaches​ ​with​
​teacher-directed​ ​direct​ ​instruction​ ​strategies.​ ​In​​this​​study,​​teachers​​exhibited​​“high​​pedagogical​​beliefs,”​​holding​
​both​​high​​constructivist​​and​​direct​​transmission​​beliefs​​,​​reflecting​​their​​balanced​​or​​potentially​​diverse​​approach​​to​
​teaching,​​rather​​than​​a​​monolithic​​one. It​​indicates​​that​​science​​teachers​​likely​​incorporate​​both​​student-centered,​
​inquiry-based learning and more traditional, teacher-led instructional methods.​

​This​​contradicts​​the​​Constructivist​​theory,​​which​​supports​​the​​notion​​that​​science​​teachers​​should​​view​​their​​role​
​as​ ​facilitators​ ​of​ ​learning,​ ​guiding​ ​students​​in​​actively​​constructing​​their​​own​​understanding​​of​​science​​concepts​
​rather​ ​than​ ​passively​ ​receiving​ ​information.​ ​This​ ​means​ ​teachers​ ​should​ ​create​ ​environments​ ​that​ ​encourage​
​exploration,​ ​inquiry,​ ​and​ ​collaboration,​ ​allowing​ ​students​ ​to​ ​build​ ​upon​ ​their​ ​prior​ ​knowledge​ ​and​ ​experience​
​(Yesilyurt,​ ​2022).​ ​If​ ​all​ ​teachers​ ​hold​ ​high​ ​beliefs​ ​in​ ​both​ ​constructivism​ ​and​ ​direct​ ​transmission,​ ​it​ ​implies​ ​a​
​potential​ ​tension. Constructivist​ ​theory​ ​suggests​ ​that​ ​teachers​ ​should​ ​be​ ​facilitators,​ ​not​ ​simply​ ​transmitters​ ​of​
​information. ​​Teachers​ ​might​ ​hold​ ​both​ ​beliefs​ ​simultaneously,​ ​viewing​ ​direct​ ​transmission​ ​as​ ​a​ ​necessary​
​component​ ​alongside​ ​constructivist​ ​approaches. Some​ ​teachers​ ​may​ ​be​ ​trained​​in​​both​​constructivist​​and​​direct​
​instruction​​methods,​​leading​​to​​a​​blended​​approach. Teachers’​​beliefs​​about​​teaching​​and​​learning​​may​​evolve​​over​
​time, leading to shifts in how they implement different pedagogical approaches. ​

​The​​finding​​aligns​​with​​Macugay​​(2002)​​which​​determines​​the​​pedagogical​​beliefs​​of​​science​​teachers.​​The​​result​
​showed​ ​that​ ​high​ ​school​ ​Science​ ​teachers​ ​tend​ ​to​ ​adhere​ ​more​ ​to​ ​Learning​ ​support​ ​Model​ ​which​ ​denotes​
​resources,​​strategies,​​and​​practices​​that​​provide​​support​​to​​learners​​beyond​​the​​formal​​curriculum,​​aiming​​to​​help​
​students succeed in their education.​

​However,​ ​this​ ​finding​ ​contradicts​ ​Haatainen,​ ​Turkka​ ​and​ ​Aksela,​ ​(2021)​ ​which​ ​show​ ​that​ ​teachers​ ​regarded​
​integrated​ ​science​ ​education​ ​(ISE)​ ​as​ ​a​ ​relevant​ ​teaching​ ​method,​ ​but​ ​challenging​ ​to​ ​implement,​ ​and​ ​teachers​
​primarily​ ​applied​ ​integrated​ ​approaches​ ​irregularly​ ​and​ ​seldom.​ ​The​ ​researchers​ ​indicate​ ​that​ ​teachers​ ​need​
​support to better understand and implement ISE.​

​It​ ​also​ ​contradicts​ ​Luft,​ ​Navy,​ ​Wong,​ ​and​ ​Hill​ ​(2022)​ ​which​ ​examined​ ​the​ ​beliefs​ ​and​ ​practices​ ​of​ ​secondary​
​science​ ​teachers​ ​over​ ​a​ ​5-year​ ​period.​ ​The​ ​results​ ​highlighted​ ​the​ ​difficulty​ ​in​ ​changing​ ​the​ ​instruction​ ​of​ ​the​
​teachers,​ ​administrative​ ​decisions​ ​that​ ​constrained​ ​or​ ​contributed​ ​to​ ​the​ ​learning​ ​of​ ​the​ ​new​ ​teachers,​ ​and​ ​the​
​different​ ​professional​ ​learning​ ​opportunities​ ​new​ ​teachers​ ​drew​​upon​​over​​time.​​Their​​results​​suggest​​that​​early​
​professional​ ​development​ ​experiences​ ​provided​ ​some​ ​support​ ​for​ ​the​ ​newly​ ​hired​ ​teachers,​ ​but​ ​not​​enough​​to​
​challenge their beliefs or establish the instructional repertoires envisioned in the science education reforms.​

​Pedagogical​​Beliefs​​of​​Science​​Teachers​​in​​Terms​​of​​Direct​​Transmission​​Beliefs​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​
​Teaching Science, and Frequency with which Science was Taught​
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​The​​results​​showed​​that​​the​​level​​of​​pedagogical​​beliefs​​of​​science​​teachers​​in​​terms​​of​​direct​​transmission​​beliefs​
​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​
​high.​​This​​underscores​​that​​teachers​​primarily​​view​​their​​role​​as​​presenting​​knowledge​​to​​students​​who​​passively​
​absorb​​it. This​​also​​characterizes​​that​​science​​teachers​​are​​active​​transmitters​​and​​the​​students​​as​​passive​​recipients​
​of knowledge in science education​​.​

​The​​findings​​do​​not​​align​​with​​Arif​​and​​Nawaz​​(2020)​​that​​male​​science​​teachers​​tend​​to​​engage​​more​​than​​their​
​female​ ​counterparts​ ​and​​teachers​​with​​over​​20​​years​​of​​teaching​​experience​​demonstrate​​greater​​implementation​
​of pedagogical beliefs during classroom instruction compared to other teachers.​

​This​ ​comprehensive​ ​understanding​ ​of​ ​pedagogical​ ​beliefs​ ​of​ ​high​ ​school​ ​science​ ​teachers​ ​helps​ ​to​ ​identify​ ​the​
​underlying​ ​principles​ ​that​ ​guide​ ​their​ ​teaching​ ​practices,​ ​which​ ​in​ ​turn​ ​influences​ ​student​ ​learning​ ​and​
​engagement. By​ ​understanding​ ​these​ ​beliefs,​ ​educators​ ​can​ ​better​ ​support​ ​teachers​ ​in​ ​implementing​ ​effective​
​teaching​​strategies​​and​​fostering​​a​​more​​engaging​​learning​​environment​​for​​students.​​By​​recognizing​​these​​beliefs,​
​educators​ ​can​ ​more​ ​effectively​ ​assist​ ​teachers​ ​in​ ​synchronizing​ ​their​​methods​​with​​successful​​science​​education​
​principles​ ​and​ ​tackle​ ​possible​ ​challenges​ ​in​​their​​instruction.​​Overall,​​grasping​​the​​educational​​beliefs​​of​​science​
​educators​ ​is​ ​essential​ ​for​ ​enhancing​ ​science​​education​​quality​​and​​guaranteeing​​that​​every​​student​​can​​learn​​and​
​interact with science successfully.​

​Pedagogical​​Beliefs​​of​​Science​​Teachers​​in​​Terms​​of​​Constructivist​​Beliefs​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​​Teaching​
​Science, and Frequency with which Science was Taught​

​The​​results​​also​​showed​​that​​the​​level​​of​​pedagogical​​beliefs​​of​​science​​teachers​​in​​terms​​of​​constructivist​​beliefs​
​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​is​​high.​​This​
​high​ ​level​ ​of​ ​constructivist​ ​pedagogical​ ​beliefs​ ​among​ ​science​ ​teachers​ ​in​ ​all​ ​public​ ​high​ ​schools​ ​in​ ​the​
​Municipality​​of​​Barotac,​​Province​​of​​Iloilo,​​regardless​​of​​their​​age, suggests​​a​​consistent​​and​​positive​​approach​​to​
​teaching​ ​across​ ​different​ ​age​ ​groups​ ​within​ ​the​ ​teaching​ ​staff. This​ ​is​ ​beneficial​ ​for​ ​student​ ​learning​ ​as​
​constructivism​​promotes​​active​​participation,​​exploration,​​and​​meaning-making,​​leading​​to​​deeper​​understanding​​.​
​This​ ​finding​ ​suggests​ ​that age​ ​does​ ​not​ ​significantly​ ​influence​ ​a​ ​teacher’s​ ​inclination​ ​towards​ ​constructivist​
​teaching​​practices. This​​finding​​further​​suggests​​that​​the​​teachers,​​whether​​young​​or​​old,​​are​​generally​​aligned​​with​
​the​​principles​​of​​constructivism. This​​could​​be​​due​​to​​factors​​like​​professional​​development,​​training,​​or​​a​​shift​​in​
​educational philosophies. ​

​The​ ​study​ ​of​ ​Chen,​ ​Hong,​ ​Ye,​ ​and​ ​Ho​ ​(2022)​ ​on​ ​the​ ​role​ ​of​ ​teachers’​ ​constructivist​ ​beliefs​ ​in​ ​classroom​
​observations​​based​​on​​a​​social​​cognitive​​theory​​perspective,​​showed​​that​​teachers’​​constructivist​​belief​​in​​teaching​
​was​ ​positively​ ​related​ ​to​ ​perceived​ ​value​ ​of​ ​being​ ​observed​ ​and​ ​getting​ ​feedback,​ ​but​ ​was​ ​negatively​​related​​to​
​psychosocial​ ​stress.​ ​Perceived​ ​value​ ​was​ ​positively​ ​related​ ​to​ ​continuous​ ​intention​ ​to​ ​be​ ​observed​ ​in​ ​future​
​classroom​ ​observations,​ ​but​ ​perceived​ ​psychosocial​ ​stress​ ​was​ ​not​ ​significantly​ ​related​ ​to​​continuous​​intention.​
​The​ ​results​ ​of​ ​this​ ​study​ ​can​ ​be​ ​applied​ ​to​ ​encourage​ ​those​ ​who​ ​are​ ​resistant​ ​to​ ​presenting​ ​their​ ​teaching​
​experience in classroom observations.​

​Teaching Practices of Science Teachers​

​The​ ​result​ ​on​ ​the​ ​level​ ​of​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​as​ ​a​ ​whole​ ​and​ ​in​ ​terms​ ​of​ ​instigating​ ​and​
​investigation;​ ​data​ ​collection​ ​and​ ​analyses;​ ​critique,​ ​argumentation,​ ​and​ ​explanation;​ ​modelling;​ ​traditional​
​instruction;​​and​​prior​​knowledge​​is​​shown​​in​​Table​​2.​​Data​​revealed​​that​​in​​its​​entirety,​​teachers​​who​​are​​teaching​
​science​ ​in​ ​all​ ​public​ ​high​ ​schools​ ​in​ ​the​ ​Municipality​ ​of​ ​Barotac,​ ​Province​ ​of​ ​Iloilo​​have​​high​​level​​of​​teaching​
​practices (M = 3.64, SD = 0.73).​

​The​​categories​​under​​teaching​​practices​​have​​high​​results​​as​​follows:​​data​​collection​​and​​analyses​​(M​​=​​3.66,​​SD​​=​
​0.76);​ ​critique,​ ​argumentation,​ ​and​ ​explanation​ ​(M​ ​=​ ​3.74,​ ​SD​ ​=​ ​0.88);​ ​modelling​ ​(M​ ​=​ ​3.44,​ ​SD​ ​=​ ​0.80);​
​traditional​​instruction​​(M​​=​​3.77,​​SD​​=​​0.86);​​and​​prior​​knowledge​​(M​​=​​3.90,​​SD​​=​​1.00)​​except​​for​​instigating​
​and investigation with moderate result (M = 3.32, SD = 0.73).​
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​Table​ ​2​ ​Mean​ ​and​ ​Standard​ ​Deviation​ ​of​ ​Teaching​ ​Practices​ ​of​ ​Science​ ​Teachers​ ​as​ ​a​ ​Whole​ ​and​ ​in​
​terms​ ​of​ ​Instigating​ ​and​ ​Investigation,​ ​Data​ ​Collection​ ​and​ ​Analyses,​ ​Critique,​ ​Argumentation,​ ​and​
​Explanation, Modelling, Traditional Instruction, and Prior Knowledge​

​Variable                                                 Mean        Description                    SD___​
​Teaching Practices​ ​3.64​ ​Highly Practiced​ ​.73​

​Instigating and Investigation​ ​3.32​ ​Moderately Practiced​ ​.73​
​Data Collection and Analyses​ ​3.66​ ​Highly Practiced​ ​.76​
​Critique, Argumentation, and Explanation​ ​3.74​ ​Highly Practiced​ ​.88​
​Modelling​ ​3.44​ ​Highly Practiced​ ​.80​
​Traditional Instruction​ ​3.77​ ​Highly Practiced​ ​.86​
​Prior Knowledge​ ​3.90​ ​Highly Practiced​ ​1.00​

​Score            Description​
​4.21 – 5.00   Very Highly Practiced​
​3.41 – 4.20   Highly Practiced​
​2.61 – 3.40   Moderately Practiced​
​1.81 – 2.60   Less Practiced​
​1.00 – 1.80   Not Practiced​

​The​​result​​from​​Table​​2​​shows​​that​​the​​Science​​teachers​​in​​all​​public​​high​​schools​​in​​the​​Municipality​​of​​Barotac,​
​Province​ ​of​​Iloilo​​have​​a​​high​​level​​of​​teaching​​practices​​(M​​=​​3.64,​​SD​​=​​0.73).​​The​​result​​across​​all​​categories​
​except​ ​for​ ​instigating​ ​and​ ​investigation​ ​suggests​ ​significant​ ​positive​ ​implications​ ​for​ ​student​ ​learning,​​academic​
​achievement,​​and​​school​​culture. Students​​would​​likely​​experience​​improved​​understanding​​of​​scientific​​concepts,​
​enhanced​ ​critical​ ​thinking​ ​skills,​ ​and​ ​a​ ​greater​ ​appreciation​ ​for​ ​science,​ ​leading​ ​to​ ​increased​ ​engagement​ ​and​
​motivation​ ​in​ ​learning​​.​ ​The​ ​widespread​ ​adoption​ ​of​ ​high​ ​teaching​ ​practices​ ​in​ ​public​ ​high​ ​school​ ​science​
​classrooms​ ​would​ ​have​ ​a​ ​profound​ ​and​ ​positive​ ​impact​ ​on​ ​students,​ ​teachers,​ ​and​ ​the​ ​broader​ ​school​
​community. By​ ​fostering​ ​a​ ​love​ ​of​ ​science,​ ​developing​ ​critical​ ​thinking​ ​skills,​ ​and​​creating​​a​​supportive​​learning​
​environment,​ ​high​ ​teaching​ ​practices​ ​can​ ​empower​ ​students​ ​to​ ​reach​ ​their​ ​full​ ​potential​ ​and​ ​make​ ​significant​
​contributions to society.​

​However,​​all​​public​​high​​school​​science​​teachers​​adopted​​moderate​​teaching​​practices​​in​​terms​​of​​instigating​​and​
​investigation​​(M​​=​​3.32,​​SD​​=​​0.73), it​​could​​lead​​to​​a​​more​​inquiry-based​​and​​hands-on​​learning​​experience​​for​
​students,​ ​potentially​ ​boosting​ ​their​ ​engagement​ ​and​ ​scientific​ ​understanding. However,​ ​it​ ​could​ ​also​ ​mean​ ​that​
​some​ ​students​ ​may​ ​not​ ​have​ ​the​ ​same​ ​level​ ​of​ ​support​ ​for​ ​learning,​ ​and​ ​teachers​ ​might​ ​find​ ​it​ ​challenging​ ​to​
​manage the diverse learning styles and needs of all students within their classrooms. ​

​Data​ ​collection​ ​and​ ​analyses​ ​is​ ​“Highly​ ​Practiced”​ ​(M​ ​=​ ​3.66,​ ​SD​ ​=​ ​0.76)​ ​by​ ​all​ ​public​ ​high​ ​school​ ​science​
​teachers​​and​​it​​would​​likely​​lead​​to improved​​student​​learning,​​more​​effective​​instruction,​​and​​a​​more​​personalized​
​learning​​experience. Teachers​​could​​use​​data​​to​​tailor​​their​​instruction,​​identify​​areas​​where​​students​​are​​struggling,​
​and​​make​​informed​​decisions​​about​​their​​teaching. This​​approach​​could​​also​​lead​​to​​greater​​teacher​​collaboration​
​and professional development, as they share data and insights to improve their practices​​.​

​Additionally,​ ​critique,​ ​argumentation,​ ​and​ ​explanation​ ​are​ ​“Highly​ ​Practiced”​​(M​​=​​3.74,​​SD​​=​​0.88)​​by​​science​
​teachers​ ​that​ ​point​ ​to​ ​several​ ​positive​ ​outcomes​ ​such​​as​​enhanced​​student​​understanding​​of​​scientific​​concepts,​
​improved​ ​critical​ ​thinking​ ​skills,​ ​and​​greater​​engagement​​with​​science​​content. Argumentation​​also​​supports​​the​
​development​ ​of​ ​effective​ ​communication​ ​and​ ​collaborative​ ​learning,​ ​leading​ ​to​ ​more​ ​meaningful​ ​learning​
​experiences. ​

​Furthermore,​ ​modelling​ ​is​ ​“Highly​ ​Practiced”​ ​(M​ ​=​ ​3.44,​ ​SD​ ​=​ ​0.80)​ ​by​ ​science​ ​teachers​ ​and​ ​this​
​suggests significant​​benefits​​for​​student​​learning,​​engagement,​​and​​understanding​​of​​scientific​​concepts. It​​would​
​lead​ ​to​ ​improved​ ​comprehension​ ​of​ ​abstract​ ​ideas,​ ​enhanced​ ​scientific​ ​skills,​ ​and​​a​​deeper​​appreciation​​for​​the​
​nature​ ​of​ ​science. Furthermore,​ ​it​ ​could​ ​foster​ ​a​ ​more​ ​dynamic​ ​and​ ​engaging​​learning​​environment,​​potentially​
​increasing​ ​student​ ​motivation​ ​and​ ​interest​ ​in​ ​STEM​ ​fields. ​​This​ ​further​ ​implies​​a​​more​​engaging,​​effective,​​and​
​scientifically literate student population. ​
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​Moreover,​ ​traditional​ ​instruction​ ​is​ ​“Highly​ ​Practiced”​ ​(M​ ​=​ ​3.77,​ ​SD​ ​=​ ​0.86)​ ​by​ ​science​ ​teachers​ ​and​ ​this​
​underscores lower​ ​student​ ​engagement,​ ​reduced​ ​critical​ ​thinking​ ​skills,​ ​and​ ​a​ ​less​ ​effective​ ​understanding​ ​of​
​scientific​ ​concepts. However,​ ​some​ ​studies​ ​also​ ​indicate​ ​that​ ​traditional​ ​methods​ ​can​ ​be​ ​effective​ ​in​ ​certain​
​contexts,​​particularly​​for​​subjects​​like​​math​​and​​physics.​​Traditional​​lecture-style​​teaching​​can​​be​​less​​engaging​​for​
​students,​ ​potentially​​leading​​to​​disinterest​​and​​lower​​levels​​of​​participation. ​​Students​​may​​struggle​​to​​apply​​their​
​knowledge​​to​​real-world​​scenarios​​if​​they​​are​​primarily​​exposed​​to​​traditional​​instruction,​​which​​often​​focuses​​on​
​theoretical​ ​concepts​ ​rather​ ​than​ ​practical​ ​applications. In​ ​today’s​ ​rapidly​​changing​​educational​​landscape,​​relying​
​heavily​ ​on​ ​traditional​ ​methods​ ​may​ ​make​ ​it​ ​difficult​ ​for​ ​teachers​ ​to​ ​adapt​ ​to​ ​new​ ​technologies​ ​and​ ​learning​
​approaches. ​

​Lastly,​ ​Prior​ ​Knowledge​ ​is​ ​“Highly​ ​Practiced”​ ​(M​ ​=​ ​3.77,​ ​SD​ ​=​ ​0.86)​ ​by​ ​science​ ​teachers​ ​and​ ​this​ ​suggests​
​enhanced​ ​student​ ​engagement,​ ​improved​ ​learning​ ​outcomes,​ ​and​ ​better​ ​knowledge​​retention. By​​understanding​
​and​ ​building​ ​upon​ ​what​ ​students​ ​already​ ​know,​ ​teachers​ ​can​ ​create​ ​more​ ​meaningful​ ​and​ ​relevant​ ​learning​
​experiences.​​Activating​​prior​​knowledge​​helps​​students​​connect​​new​​information​​to​​their​​existing​​understanding,​
​making​ ​it​ ​more​ ​memorable​ ​and​ ​relevant. This​ ​can​ ​lead​​to​​increased​​student​​engagement​​and​​motivation. When​
​teachers​ ​understand​ ​and​ ​address​ ​misconceptions​ ​or​ ​knowledge​ ​gaps​ ​based​ ​on​ ​prior​ ​knowledge,​ ​students​ ​can​
​develop a more accurate and deeper understanding of scientific concepts. ​

​If​ ​all​ ​categories​ ​of​ ​teaching​ ​practices​ ​are​ ​highly​ ​implemented​​by​​public​​high​​school​​science​​teachers,​​except​​for​
​instigating​​and​​investigation,​​the​​results​​support​​the​​development​​of​​a​​new​​theory​​called​​“Over-reliance​​on​​Direct​
​Instruction​ ​and​ ​Content​ ​Mastery.” This​ ​theory​ ​suggests​ ​that​ ​teachers​ ​primarily​ ​focus​ ​on​ ​delivering​ ​content,​
​assessing​ ​knowledge,​ ​and​ ​emphasizing​ ​factual​ ​recall,​ ​potentially​ ​neglecting​ ​active​ ​learning,​ ​inquiry,​ ​and​ ​deeper​
​engagement with scientific concepts​​.​

​According​ ​to​ ​the​ ​Theory​ ​of​ ​Reasoned​ ​Action​ ​(TRA),​ ​a​ ​person’s​ ​behavior​ ​is​ ​determined​ ​by​ ​their​ ​intention​ ​to​
​perform​​that​​behavior,​​which​​is​​influenced​​by​​their​​attitude​​towards​​the​​behavior​​and​​subjective​​norms​​(​​Fishbein​
​and​​Ajzen,​​1975). If​​all​​public​​high​​school​​science​​teachers​​highly​​practice​​teaching​​practices​​across​​all​​categories​
​except​​for​​instigating​​and​​investigation,​​it​​could​​potentially​​contradict​​the​​TRA​​if​​their​​intention​​to​​practice​​these​
​specific​ ​categories​ ​is​ ​low​ ​due​ ​to​ ​negative​ ​attitudes​ ​or​ ​subjective​ ​norms​ ​associated​ ​with​ ​them,​ ​even​ ​if​ ​they​ ​are​
​highly practicing other teaching methods. ​

​According​ ​to​ ​Bibon​ ​(2022),​ ​even​ ​though​ ​the​ ​instructional​ ​practices​ ​of​ ​science​ ​teachers​ ​emphasize​ ​the​ ​use​ ​of​
​differentiation​ ​for​ ​planning,​ ​spiralling​ ​and​ ​inquiry​ ​in​ ​the​ ​delivery,​ ​and​ ​product-focused​ ​and​ ​differentiation​ ​in​
​assessment,​​the​​academic​​achievement​​of​​learners​​across​​all​​curricular​​programs​​in​​science​​was​​below​​the​​expected​
​standards​ ​of​ ​the​ ​national​ ​policy​ ​indicating​ ​that​ ​learning​ ​is​ ​not​ ​at​ ​par​ ​with​ ​the​ ​prospects​ ​of​ ​Philippine​ ​K-12​
​curriculum​​as​​teachers​​were​​not​​proficient​​enough​​in​​applying​​K-12​​curriculum​​instructional​​practices​​to​​enhance​
​the academic achievement of learners.​

​Rapanta​​et​​al.​​(2021)​​say​​that​​the​​shift​​in​​learning​​modalities​​worldwide,​​prompting​​modifications​​and​​revaluations​
​of​ ​educational​ ​practices​ ​in​ ​the​ ​Philippines.​ ​The​ ​emergence​ ​of​ ​various​ ​educational​ ​technologies​ ​has​ ​reshaped​
​teaching​ ​practices,​ ​replacing​ ​outdated​ ​methods​ ​with​ ​more​ ​efficient​ ​and​ ​effective​ ​tools.​ ​The​ ​advancement​ ​of​
​technology​ ​has​ ​allowed​ ​teachers​ ​to​ ​explore​ ​various​ ​teaching​ ​practices​ ​to​ ​facilitate​ ​an​ ​effective​ ​teaching​ ​and​
​learning​​process​​(Bibi​​et​​al.,​​2024;​​Murtaza​​et​​al.,​​2024;​​O’Connor​​and​​Natividad,​​2023).​​The​​emergence​​of​​various​
​software​​and​​applications​​also​​serves​​as​​an​​aid​​to​​efficiently​​and​​effectively​​facilitate​​learning​​(Cadiz​​et​​al.,​​2024).​
​With​ ​this​ ​premise,​ ​there​ ​is​ ​a​ ​need​ ​for​ ​science​ ​teachers​ ​to​ ​participate​ ​in​ ​ICT-based​ ​seminars​ ​in​ ​science,​ ​and​
​paralleling instructional planning, delivery, and assessment practices (Bibon, 2022).​

​This​​result​​also​​supports​​Chan​​et​​al.​​(2020)​​which​​revealed​​that​​teachers’​​practices​​of​​planning​​learning​​episodes​
​elicit​ ​active​ ​engagement​ ​as​ ​evidence​​of​​meaning​​making.​​Various​​learning​​activities​​have​​been​​conceptualized​​to​
​thoroughly​​activate​​prior​​knowledge​​on​​essential​​information​​and​​concepts​​and​​link​​these​​to​​new​​knowledge​​being​
​introduced in the lesson through designed activities.​

​Teaching​​Practices​​of​​Science​​Teachers​​in​​Terms​​of​​Instigating​​and​​Investigation​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​
​Teaching Science, and Frequency with which Science was Taught​
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​The​​results​​showed​​that​​the​​level​​of​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​instigating​​and​​investigation​
​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​
​high.​ ​This​ ​finding​ ​supports​ ​that​ ​of​ ​Baniqued​ ​and​ ​Bautista​ ​(2024)​ ​on​ ​teachers’​ ​preparedness​ ​on​ ​pedagogical​
​practices​​in​​k-12​​science​​education,​​who​​investigate​​the​​implications​​and​​future​​works​​to​​bolster​​the​​preparedness​
​of​ ​teachers​ ​to​​pedagogical​​practices​​in​​science​​teaching.​​The​​results​​indicate​​a​​sub-optimal​​level​​of​​preparedness​
​among respondents, highlighting significant gaps in their pedagogical practices.​

​This​ ​finding​ ​also​ ​supports​ ​that​ ​of​ ​Bibon​ ​(2022)​ ​on​ ​teachers’​ ​instructional​ ​practices​ ​and​ ​learners’​ ​academic​
​achievement​ ​in​ ​science,​ ​who​ ​revealed​ ​that​ ​the​ ​instructional​ ​practices​ ​of​ ​science​ ​teachers​ ​emphasize​ ​the​ ​use​ ​of​
​differentiation​ ​for​ ​planning,​ ​spiralling​ ​and​ ​inquiry​ ​in​ ​the​ ​delivery,​ ​and​ ​product-focused​ ​and​ ​differentiation​ ​in​
​assessment.​

​According​​to​​Bibon​​(2022),​​Philippines​​has​​been​​constantly​​battling​​to​​improve​​its​​academic​​achievement​​across​
​major​ ​learning​ ​disciplines.​ ​Its​ ​academic​ ​achievement​ ​downfall​ ​was​ ​observed​ ​in​ ​many​​national​​and​​international​
​assessments​ ​attributing​ ​the​ ​failure​ ​to​ ​its​ ​congested​ ​Basic​ ​Education​ ​Curriculum​ ​(BEC)​ ​with​ ​numerous​
​competencies​ ​to​ ​be​ ​learned​ ​in​ ​limited​ ​time​ ​frame.​ ​As​ ​a​ ​support,​ ​science​ ​teachers​​may​​be​​encouraged​​to​​utilize​
​i​​nstigating​​and​​investigation​​teaching​​practices,​​like​​inquiry-based​​learning​​to​​significantly​​boost​​student​​academic​
​achievement. These​ ​approaches​ ​encourage​ ​students​ ​to​ ​actively​ ​explore​ ​concepts,​ ​make​​discoveries,​​and​​become​
​more invested in their learning process, leading to better retention and application of knowledge. ​

​Teaching​​Practices​​of​​Science​​Teachers​​in​​Terms​​of​​Data​​Collection​​and​​Analyses​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​
​Teaching Science, and Frequency with which Science was Taught​

​The​​results​​showed​​that​​the​​level​​of​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​data​​collection​​and​​analyses​
​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​
​high.​

​Baniqued​ ​and​ ​Bautista​ ​(2024)​ ​put​ ​in​ ​that​ ​the​ ​landscape​ ​of​ ​K–12​ ​science​ ​education​ ​is​ ​marked​ ​by​ ​multifaceted​
​challenges​ ​that​ ​significantly​ ​influence​​the​​quality​​and​​efficacy​​of​​teaching​​and​​learning.​​A​​fundamental​​challenge​
​lies​ ​in​ ​developing​ ​a​ ​science​ ​curriculum​ ​that​ ​is​ ​both​ ​comprehensive​ ​and​ ​aligned​ ​with​ ​contemporary​ ​scientific​
​advancements​ ​while​ ​remaining​ ​relevant​ ​and​ ​engaging​ ​for​ ​students.​ ​This​ ​requires​ ​curriculum​ ​alignment​ ​with​
​national​ ​standards​ ​to​ ​enhance​ ​student​ ​engagement​ ​and​ ​understanding.​ ​Teacher​ ​preparedness​ ​and​ ​ongoing​
​professional​ ​development​ ​stand​ ​out​ ​as​ ​critical​ ​areas​ ​requiring​ ​attention.​ ​Many​ ​educators​ ​encounter​ ​obstacles​
​stemming​​from​​inadequate​​training,​​limited​​access​​to​​professional​​development​​opportunities,​​and​​a​​lack​​of​​deep​
​content knowledge.​

​The​ ​result​​on​​the​​data​​collection​​and​​analysis​​which​​is​​more​​prevalent​​among​​female​​science​​teachers​​than​​male​
​teachers​ ​could​ ​lead​ ​to improved​ ​student​ ​outcomes,​ ​more​ ​personalized​ ​instruction,​ ​and​ ​potentially​ ​a​ ​greater​
​emphasis​ ​on​ ​research-informed​ ​teaching​ ​practices. This​ ​could​ ​also​​lead​​to​​a​​greater​​focus​​on​​addressing​​gender​
​biases​ ​in​ ​science​ ​education​ ​and​​a​​more​​inclusive​​learning​​environment. When​​the​​data​​collection​​and​​analysis​​in​
​science​ ​education​ ​are​ ​driven​ ​by​ ​female​ ​science​ ​teachers,​ ​who​ ​are​ ​often​ ​perceived​ ​as​​more​​likely​​to​​adopt​​these​
​practices,​ ​they​ ​can​ ​improve​ ​student​ ​outcomes,​ ​personalize​ ​instruction,​ ​enhance​ ​their​ ​own​ ​effectiveness,​ ​and​
​promote equity and inclusion in science education.​

​The​ ​result​ ​on​ ​the​ ​data​ ​collection​ ​and​ ​analysis​​which​​are​​highly​​practiced​​by​​science​​teachers,​​regardless​​of​​their​
​experience​ ​or​ ​teaching​ ​load,​ ​could​ ​lead​ ​to improved​ ​student​ ​learning,​ ​more​ ​effective​ ​teaching​ ​practices,​ ​and​
​better-informed​ ​decision-making​​at​​all​​levels,​​from​​individual​​classrooms​​to​​school​​districts. This​​is​​because​​data​
​analysis​​helps​​teachers​​understand​​student​​strengths​​and​​weaknesses,​​tailor​​instruction,​​and​​monitor​​the​​impact​​of​
​interventions. The​​widespread​​adoption​​of​​data​​collection​​and​​analysis​​in​​science​​education​​can​​be​​a​​powerful​​tool​
​for improving teaching and learning, and for making more informed decisions about education at all levels. ​

​According​​to​​Kolovou​​(2022),​​the​​fundamental​​science​​curriculum​​often​​fails​​to​​equip​​the​​increasing​​population​
​with​​scientific​​literacy,​​as​​it​​typically​​relies​​more​​on​​straightforward​​lectures​​presenting​​factual​​information​​about​
​scientific​ ​findings,​ ​requiring​ ​students​ ​to​ ​memorize​ ​these​ ​concepts.​ ​However,​ ​this​ ​fulfils​ ​the​ ​goal​ ​of​ ​science​

​433​ ​www.ijmsssr.org​ ​Copyright © 2026 IJMSSSR All rights reserved​

https://ijmsssr.org/


​International Journal of Management Studies and Social Science Research​

​education,​ ​as​ ​a​ ​scientifically​ ​literate​ ​person​ ​does​ ​not​ ​merely​ ​memorize​ ​ideas​ ​but​ ​can​ ​practically​ ​apply​ ​these​
​scientific​​concepts,​​theories,​​terminology,​​methods,​​and​​similar​​elements​​(Rudolph,​​2024).​​Science​​education​​must​
​go​​beyond​​merely​​conveying​​facts​​and​​focus​​more​​on​​fostering​​scientific​​thinking,​​preparing​​students​​to​​become​
​adults​​who​​innovatively​​solve​​various​​socio-scientific​​challenges​​they​​may​​face​​(McLure,​​Won,​​and​ ​Treagust,​​2024;​
​Willemsen, Vink, Kroesbergen, and Lazonder, 2023).​

​Teaching​ ​Practices​ ​of​ ​Science​ ​Teachers​ ​in​ ​Terms​ ​of​ ​Critique,​ ​Argumentation,​ ​and​ ​Explanation​ ​when​ ​Grouped​ ​as​ ​to​ ​Age,​ ​Sex,​
​Number of Years in Teaching Science, and Frequency with which Science was Taught​

​The​​results​​showed​​that​​the​​level​​of​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​critique,​​argumentation,​​and​
​explanation​​when​​grouped​​as​​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​
​was​​taught​​is​​high.​​This​​finding​​supports​​the​​claim​​of​​Lin,​​Hmelo-Silver,​​and​​Lan​​(2019)​​and​​Anoling​​et​​al.​​(2024)​
​that​​science​​education​​in​​primary​​and​​secondary​​schools​​plays​​a​​pivotal​​role​​in​​shaping​​the​​scientific​​understanding​
​and​ ​critical​ ​thinking​ ​skills​ ​of​ ​students.​ ​Scholars​ ​argued​ ​that​ ​effective​ ​science​ ​education​ ​does​ ​not​ ​only​ ​foster​
​essential​​skills​​for​​the​​workforce​​but​​also​​cultivate​​informed​​citizens​​capable​​of​​understanding​​and​​contributing​​to​
​discussions​ ​on​ ​scientific​ ​issues.​ ​Integrating​ ​engineering​ ​practices​ ​that​ ​include​ ​identifying​ ​problems,​ ​designing​
​solutions,​ ​and​ ​implementing​ ​those​ ​solutions​ ​into​ ​science​ ​education​ ​cultivate​ ​problem-solving​ ​skills.​ ​This​
​integration​ ​emphasizes​ ​iterative​ ​problem-solving​ ​processes​ ​and​ ​fosters​ ​resilience​ ​in​ ​students​ ​when​ ​faced​ ​with​
​complex challenges.​

​Teaching​​Practices​​of​​Science​​Teachers​​in​​Terms​​of​​Modelling​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​​Teaching​​Science,​
​and Frequency with which Science was Taught​

​The​​results​​showed​​that​​the​​level​​of​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​modelling​​when​​grouped​​as​
​to​​sex,​​age,​​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​​high.​​This​​finding​
​supports​ ​that​ ​of​ ​Guansing​ ​and​​Natividad​​(2024),​​that​​practices​​of​​junior​​high​​school​​science​​teachers​​with​​over​
​ten​​years​​of​​service​​revealed​​that​​personal​​values,​​where​​they​​model​​these​​values​​through​​their​​actions,​​words,​​and​
​interactions​​with​​students​​and​​colleagues,​​inspiring​​students​​to​​develop​​positive​​values​​and​​behaviors,​​are​​central​
​to​ ​upholding​ ​quality​ ​education.​ ​The​ ​study​ ​further​ ​highlights​ ​the​ ​participants’​ ​reflections​ ​on​ ​their​ ​pedagogical​
​practices on their personal and professional lives.​

​Teaching​ ​Practices​ ​of​ ​Science​ ​Teachers​ ​in​ ​Terms​ ​of​ ​Traditional​ ​Instruction​ ​when​ ​Grouped​ ​as​ ​to​ ​Sex,​ ​Age,​ ​Number​ ​of​ ​Years​ ​in​
​Teaching Science, and Frequency with which Science was Taught​

​The​​level​​of​​teaching​​practices​​of​​science​​teachers​​in​​terms​​of​​traditional​​instruction​​when​​grouped​​as​​to​​sex,​​age,​
​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​​high.​​This​​result​​supports​​the​
​claim​​of​​Dasas​​(2020)​​that​​science​​education​​in​​the​​Philippines​​remains​​dominantly​​teacher-centered.​​Instruction​
​primarily​​involves​​knowledge-transmission​​and​​does​​not​​involve​​inquiry-oriented​​activities​​nor​​encouragement​​of​
​self-directed​ ​and​ ​effortful​ ​learning.​ ​Teaching​ ​practices​ ​significantly​ ​influence​ ​science​ ​education​ ​outcomes.​
​Effective​ ​teachers,​ ​with​ ​diverse​ ​instructional​ ​methods​ ​and​ ​a​ ​strong​ ​understanding​ ​of​ ​the​ ​subject,​ ​can​ ​boost​
​student​ ​learning​ ​and​ ​critical​ ​thinking​ ​skills.​ ​However,​ ​challenges​ ​like​ ​out-of-field​ ​teaching​ ​can​ ​hinder​ ​science​
​education, particularly in rural areas.​

​This​​result​​also​​highlights​​the​​finding​​of​​Majo​​(2016),​​Blazar​​(2016)​​and​​Johnson​​(2017)​​that​​the​​factors​​affecting​
​the​ ​poor​ ​performance​ ​of​ ​learners​ ​in​ ​science​ ​include​ ​poor​ ​teaching​ ​methods.​ ​The​ ​lack​ ​of​ ​pedagogical​ ​skills​ ​of​
​teachers​ ​significantly​ ​affects​ ​learning.​ ​Whichever​ ​is​ ​the​ ​reflection​ ​of​ ​the​​truth​​whether​​it​​is​​the​​lack​​of​​teaching​
​competence​​or​​the​​hard​​nature​​of​​the​​science​​subject​​itself​​that​​contribute​​to​​poor​​academic​​performance,​​reports​
​have shown that academic achievement has something to do with teaching practices.​

​The​ ​higher​ ​the​ ​qualification​ ​level​ ​of​ ​science​ ​teachers​ ​and​ ​quality​ ​teacher​ ​readiness,​ ​the​ ​higher​ ​the​ ​student​
​achievement.​​Improving​​the​​standard​​of​​science​​instruction​​necessitates​​focusing​​on​​teachers​​whose​​perspectives​
​are​ ​integral​ ​to​ ​enhancing​ ​education​ ​quality.​ ​Experienced​ ​teachers​ ​bring​ ​valuable​ ​insights​ ​into​ ​the​ ​profession,​
​shaped​​by​​their​​practices.​​Teachers'​​practices​​are​​essential​​factors​​that​​influence​​the​​effectiveness​​of​​teaching​​and​
​learning (Kwak, 2019).​
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​Teaching​ ​Practices​ ​of​ ​Science​ ​Teachers​​in​​Terms​​of​​Prior​​Knowledge​​when​​Grouped​​as​​to​​Sex,​​Age,​​Number​​of​​Years​​in​​Teaching​
​Science, and Frequency with which Science was Taught​

​The​ ​level​ ​of​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​prior​ ​knowledge​ ​when​ ​grouped​ ​as​ ​to​ ​sex,​ ​age,​
​number​​of​​years​​in​​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​is​​high.​​This​​finding​​supports​
​that​​of​​Chan​​et​​al.​​(2020)​​on​​how​​the​​theory​​of​​constructivism​​has​​been​​translated​​into​​pedagogical​​practices​​of​
​science​ ​teachers​ ​among​ ​the​ ​selected​ ​schools​ ​in​ ​Metro​ ​Manila,​ ​who​ ​uncovered​ ​that​ ​teachers’​ ​practices​ ​involve​
​various​ ​learning​ ​activities​ ​have​ ​been​ ​conceptualized​ ​to​ ​thoroughly​ ​activate​ ​prior​ ​knowledge​ ​on​ ​essential​
​information​ ​and​ ​concepts​ ​and​ ​link​ ​these​ ​to​ ​new​ ​knowledge​ ​being​ ​introduced​ ​in​ ​the​ ​lesson​ ​through​ ​designed​
​activities.​

​Differences​​in​​the​​Pedagogical​​Beliefs​​of​​Science​​Teachers​​as​​a​​whole​​and​​in​​terms​​of​​Direct​​Transmission​​Beliefs,​​and​​Constructivist​
​Beliefs when grouped as to Age, Sex, Number of Years in Teaching Science, and Frequency with which Science was Taught​

​There​ ​is​ ​a​ ​significant​ ​difference​ ​in​ ​the​ ​direct​ ​transmission​ ​beliefs​ ​of​ ​science​ ​teacher​ ​when​ ​grouped​ ​as​ ​to​ ​age;​
​however,​ ​there​ ​is​ ​no​ ​significant​ ​difference​ ​when​ ​grouped​ ​as​ ​to​ ​sex,​ ​number​ ​of​ ​years​ ​in​ ​teaching​ ​science,​ ​and​
​frequency​​with​​which​​science​​was​​taught.​​Further,​​there​​is​​no​​significant​​difference​​in​​the​​constructivist​​beliefs​​of​
​science​​teacher​​across​​all​​demographic​​factors.​​The​​result​​shows​​that​​sex​​and​​teaching​​frequency​​do​​not​​drastically​
​influence​ ​how​ ​teachers​ ​perceive​ ​or​ ​prioritize​ ​direct​ ​instruction​ ​methods.​ ​This​ ​could​ ​imply​ ​that​ ​factors​ ​beyond​
​gender​​or​​teaching​​experience,​​like​​individual​​beliefs,​​professional​​development,​​or​​school​​environment,​​are​​more​
​influential.​ ​This​ ​could​ ​mean​ ​that​ ​teachers,​ ​regardless​ ​of​ ​their​ ​sex​ ​or​ ​teaching​ ​frequency,​ ​generally​ ​hold​ ​similar​
​beliefs​​about​​the​​role​​and​​effectiveness​​of​​direct​​instruction.​​Even​​without​​significant​​differences,​​it​​is​​important​
​to​​explore​​other​​potential​​factors​​influencing​​beliefs,​​such​​as​​experience​​level,​​educational​​background,​​or​​school​
​culture.​ ​If​ ​beliefs​ ​are​ ​largely​ ​consistent,​ ​training​ ​programs​ ​can​ ​focus​ ​on​ ​improving​ ​specific​ ​aspects​ ​of​ ​direct​
​instruction, rather than addressing perceived gender or experience-based differences.​

​This​​result​​supports​​Kirkiç​​and​​Yahşi​​(2021),​​who​​determined​​the​​relationship​​between​​secondary​​school​​science​
​teachers’​ ​views​ ​on​ ​student​ ​achievement​ ​and​ ​learning​ ​and​ ​their​ ​own​ ​level​ ​of​ ​teaching​ ​motivation.​ ​The​ ​findings​
​showed​ ​that​ ​there​ ​was​ ​no​ ​difference​ ​according​ ​to​ ​gender​ ​variable.​ ​The​ ​result​ ​contradicts​ ​Ambusaidi​ ​and​
​Al-Maqbali​ ​(2022),​ ​who​ ​said​ ​that​ ​the​ ​success​ ​of​ ​an​ ​educational​ ​process​ ​is​ ​represented​ ​by​ ​success​ ​in​ ​making​
​appropriate​ ​decisions.​ ​Their​ ​study​ ​explored​ ​the​​pedagogical​​decision-making​​by​​science​​teachers​​in​​dealing​​with​
​pedagogical​ ​issues​ ​based​ ​on​ ​their​ ​point​ ​of​ ​views.​ ​The​ ​results​ ​of​ ​the​ ​study​ ​indicated​ ​a​ ​statistically​ ​significant​
​difference​​in​​some​​options​​in​​favor​​of​​female​​teachers.​​This​​finding​​does​​not​​align​​with​​Shaukat,​​Vishnumolakala,​
​and​​Hamdan​​Alghamdi​​(2020),​​who​​explored​​science​​teachers’​​perceptions​​of​​personal​​science​​efficacy​​beliefs​​and​
​science​ ​teaching​ ​in​ ​Saudi​ ​Arabia,​ ​Pakistan,​ ​and​ ​the​ ​United​ ​Arab​ ​Emirates.​ ​The​ ​results​ ​revealed​ ​statistically​
​significant​​differences​​among​​teachers​​from​​the​​three​​countries​​on​​both​​subscales.​​Similarly,​​there​​were​​statistically​
​significant​ ​gender​ ​differences​ ​among​ ​teachers​ ​in​ ​their​ ​science​ ​efficacy​ ​beliefs.​ ​This​ ​result​ ​does​ ​not​ ​support​
​Shaukat,​ ​Vishnumolakala,​ ​&​ ​Hamdan​ ​Alghamdi​ ​(2020),​ ​who​​explored​​science​​teachers’​​perceptions​​of​​personal​
​science​​efficacy​​beliefs​​and​​science​​teaching​​in​​Saudi​​Arabia,​​Pakistan,​​and​​the​​United​​Arab​​Emirates.​​The​​results​
​revealed​ ​statistically​​significant​​differences​​among​​teachers​​from​​the​​three​​countries​​on​​both​​subscales.​​Similarly,​
​there were statistically significant gender differences among teachers in their science efficacy beliefs.​

​Differences​​in​​the​​Teaching​​Practices​​of​​Science​​Teachers​​as​​a​​whole​​and​​in​​terms​​of​​Instigating​​and​​Investigation,​​Data​​Collection​​and​
​Analyses,​​Critique,​​Argumentation,​​and​​Explanation,​​Modelling,​​Traditional​​Instruction,​​and​​Prior​​Knowledge​​when​​grouped​​as​​to​
​Age, Sex, Number of Years in Teaching Science, and Frequency with which Science was Taught​

​There​ ​is​ ​a​ ​significant​ ​difference​ ​in​ ​the​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​data​ ​collection​ ​and​
​analyses​​when​​grouped​​as​​to​​sex;​​however,​​there​​is​​no​​significant​​difference​​when​​grouped​​as​​to​​age,​​number​​of​
​years​ ​in​ ​teaching​ ​science,​ ​and​ ​frequency​ ​with​ ​which​ ​science​ ​was​ ​taught.​ ​Moreover,​ ​there​ ​is​ ​no​ ​significant​
​difference​ ​in​ ​the​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​critique,​ ​argumentation,​ ​and​ ​explanation,​
​modelling, traditional instruction, and prior knowledge across all demographic factors.​

​As​ ​supported​ ​by​ ​Pranoto,​ ​Utami,​ ​Latiana,​ ​and​ ​Ahmadi​ ​(2021),​ ​this​ ​result​ ​challenges​ ​the​ ​common​ ​stereotypes​
​associated​ ​with​ ​older​ ​and​ ​younger​ ​teachers,​ ​which​ ​can​ ​sometimes​ ​lead​ ​to​ ​inaccurate​ ​judgments​ ​about​ ​their​
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​teaching​ ​abilities. The​ ​focus​ ​should​ ​be​ ​on​ ​individual​ ​teaching​ ​effectiveness​ ​rather​ ​than​ ​assuming​ ​that​ ​age​ ​is​ ​a​
​primary predictor of skill.​

​The​ ​result​ ​would​ ​challenge​ ​the​ ​common​ ​assumptions​ ​about​ ​age-based​ ​differences​ ​in​ ​teacher​ ​effectiveness​ ​and​
​potentially​ ​reshape​ ​social​ ​theories​ ​about​ ​expertise,​ ​experience,​ ​and​ ​knowledge​​transmission. It​​might​​imply​​that​
​factors​​other​​than​​age,​​like​​individual​​differences,​​training,​​or​​institutional​​support,​​play​​a​​more​​significant​​role​​in​
​shaping​ ​teaching​ ​practices. This​ ​could​ ​also​ ​imply​ ​that age​ ​is​ ​not​ ​a​ ​major​ ​factor​ ​influencing​ ​the​ ​adoption​ ​of​
​constructivist​​approaches​​in​​teaching. This​​means​​that​​factors​​other​​than​​age,​​such​​as​​training,​​experience,​​beliefs,​
​or​ ​even​ ​personal​ ​teaching​ ​styles,​ ​might​ ​be​ ​more​ ​significant​ ​in​ ​shaping​ ​how​ ​teachers​ ​implement​ ​constructivist​
​principles. It​ ​could​ ​also​ ​suggest​ ​that​ ​constructivism​ ​is​ ​increasingly​ ​becoming​ ​a​ ​widely​ ​accepted​ ​and​ ​practiced​
​teaching approach, regardless of age. ​

​This​ ​result​ ​also​ ​suggests​ ​that experience​ ​alone​ ​may​ ​not​ ​be​ ​a​ ​strong​ ​predictor​ ​of​ ​effective​ ​teaching​ ​in​
​science. However,​ ​mentorship​ ​programs​ ​might​ ​need​ ​to​ ​be​ ​redesigned​ ​to​ ​focus​ ​on​ ​specific​ ​teaching​ ​skills​ ​and​
​knowledge​ ​rather​ ​than​ ​solely​ ​relying​ ​on​ ​the​ ​experience​ ​of​ ​veteran​ ​teachers. Even​ ​with​​no​​significant​​difference​
​based​ ​on​ ​experience,​ ​the​ ​need​ ​for​ ​continuous​ ​professional​ ​development​ ​and​ ​the​ ​pursuit​ ​of​ ​ongoing​ ​learning​
​opportunities for all science teachers remains crucial. ​

​The​​absence​​of​​a​​significant​​difference​​in​​teaching​​practices​​across​​different​​teaching​​experience​​groups​​does​​not​
​inherently​​support​​constructivist​​theory​​.​​While​​a​​lack​​of​​difference​​could​​suggest​​a​​certain​​level​​of​​consistency​​in​
​teaching​ ​approach,​ ​it​ ​doesn't​ ​prove​ ​that​ ​it's​ ​a​ ​result​ ​of​ ​constructivist​ ​principles​ ​or​ ​that​ ​constructivism​ ​is​​being​
​effectively​ ​implemented. ​ ​However,​ ​it​ ​is​ ​not​ ​sufficient​ ​to​ ​draw​ ​conclusions​ ​about​ ​the​ ​effectiveness​ ​of​
​constructivist​ ​theory. ​ ​It​ ​only​ ​highlights​ ​that​ ​different​ ​teachers,​ ​with​ ​varying​ ​experiences,​ ​might​ ​be​ ​teaching​
​similarly, but not necessarily in a way that aligns with constructivist principles. ​

​This​​finding​​supports​​Arif​​and​​Nawaz​​(2020),​​who​​explored​​the​​effect​​of​​pedagogical​​beliefs​​and​​practices​​during​
​classroom​​instruction​​on​​students’​​learning​​in​​tehsil​​Sarai​​Alamgir,​​district​​Gujrat​​and​​it​​was​​found​​after​​analysis​
​that​ ​male​ ​science​ ​teachers​ ​tend​ ​to​ ​engage​ ​more​ ​than​ ​their​ ​female​ ​counterparts​ ​during​ ​classroom​ ​instruction​
​compared to other teachers.​

​The​ ​result​ ​contradicts​ ​that​ ​of​ ​Guansing​ ​and​ ​Natividad​ ​(2024),​ ​who​ ​mentioned​ ​that​ ​globally,​ ​novice​ ​and​
​experienced​​teachers​​differ​​in​​practices,​​yet​​challenges​​remain​​consistent​​regardless​​of​​age​​or​​experience.​​Teachers​
​with over ten years of service are particularly well-equipped to reflect on changes in the educational system.​

​This​​finding​​could​​challenge​​the​​core​​principles​​of​​Constructivist​​Theory. Constructivism​​suggests​​that​​learning​​is​
​an​ ​active​ ​process​ ​where​ ​students​ ​construct​ ​their​ ​own​ ​understanding​ ​based​ ​on​ ​their​ ​prior​ ​knowledge​ ​and​
​experiences,​ ​and​ ​that​ ​teaching​ ​should​ ​be​ ​student-centered. ​​If​ ​teachers​ ​with​ ​different​ ​teaching​ ​frequencies​
​demonstrate​ ​similar​ ​practices,​ ​it​ ​could​ ​suggest​ ​that​ ​the​ ​teaching​ ​style​ ​(or​ ​lack​ ​thereof)​ ​is​ ​not​ ​significantly​
​influencing​ ​the​ ​student's​ ​active​ ​construction​ ​of​ ​knowledge.​ ​The​ ​focus​ ​on​ ​student-centered​ ​activities​ ​and​ ​the​
​teacher's​​role​​as​​a​​facilitator​​might​​not​​be​​fully​​implemented​​or​​that​​other​​factors​​are​​more​​influential​​in​​shaping​
​students' learning experiences. ​

​With​ ​this,​ ​researcher​ ​accepts​ ​the​ ​null​ ​hypothesis,​​as​​there​​is​​no​​statistically​​significant​​difference​​in​​the​​teaching​
​practices​​of​​science​​teachers​​as​​a​​whole​​and​​in​​terms​​of​​instigating​​and​​investigation,​​data​​collection​​and​​analyses,​
​critique,​​argumentation,​​and​​explanation,​​modelling,​​traditional​​instruction,​​and​​prior​​knowledge​​when​​grouped​​as​
​to frequency with which science was taught.​

​Relationships between Pedagogical Beliefs and Teaching Practices of Science Teachers​

​The​​data​​in​​Table​​3​​indicate​​that​​the​​correlation​​between​​pedagogical​​beliefs​​as​​a​​whole​​and​​teaching​​practices​​as​​a​
​whole stands out significantly, with a strong positive correlation (r = .532, Sig = .002).​

​As​ ​for​ ​the​ ​categories​ ​of​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​ ​practices,​ ​the​ ​correlation​​between​​direct​​transmission​
​beliefs​​and​​instigating​​and​​investigation​​(r​​=​​.441,​​Sig​​=​​.013);​​direct​​transmission​​beliefs​​and​​modelling​​(r​​=​​.478,​
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​Sig​​=​​.007);​​direct​​transmission​​beliefs​​and​​traditional​​instruction​​(r​​=​​.466,​​Sig​​=​​.009);​​direct​​transmission​​beliefs​
​and​​prior​​knowledge​​(r​​=​​.392,​​Sig​​=​​.029);​​and​​Constructivist​​Beliefs​​and​​Traditional​​Instruction​​(r​​=​​.6509,​​Sig​​=​
​.004), appear weaker but still statistically significant.​

​However,​​the​​correlation​​between​​Direct​​Transmission​​Beliefs​​and​​Data​​Collection​​and​​Analyses​​(r​​=​​.350,​​Sig​​=​
​.054);​ ​Direct​ ​Transmission​ ​Beliefs​ ​and​ ​Critique,​ ​Argumentation,​ ​and​ ​Explanation​ ​(r​ ​=​ ​.203,​ ​Sig​ ​=​ ​.272);​
​Constructivist​ ​Beliefs​ ​and​ ​Instigating​ ​and​ ​Investigation​ ​(r​ ​=​ ​.221,​ ​Sig​ ​=​ ​.231);​ ​Constructivist​ ​Beliefs​ ​and​
​Data​ ​Collection​ ​and​ ​Analyses​ ​(r​ ​=​ ​.301,​ ​Sig​ ​=​ ​.100);​ ​Constructivist​ ​Beliefs​ ​and​ ​Critique,​ ​Argumentation,​ ​and​
​Explanation​​(r​​=​​.265,​​Sig​​=​​.149);​​Constructivist​​Beliefs​​and​​Modelling​​(r​​=​​.180,​​Sig​​=​​.333)​​and​ ​Constructivist​
​Beliefs and Prior Knowledge (r = .307, Sig = .093) is positive but not significant.​

​Table 3Correlations between the Pedagogical Beliefs and Teaching Practices of Science Teachers​

​Variables                                                                                                               r-value       Sig.​
​Direct​​Transmission​​Beliefs​​and​​Instigating​​and​​Investigation​ ​.441*​ ​.013​ ​Direct​
​Transmission Beliefs and Data Collection and Analyses​ ​.350​​ns​ ​.054​
​Direct Transmission Beliefs and Critique, Argumentation, and Explanation​ ​.203​​ns​ ​.272​
​Direct Transmission Beliefs and Modelling​ ​.478*       .007​
​Direct Transmission Beliefs and Traditional Instruction​ ​.466*       .009​
​Direct Transmission Beliefs and Prior Knowledge​ ​.392*       .029​
​Constructivist Beliefs and Instigating and Investigation​ ​.221​​ns​ ​.231​
​Constructivist Beliefs and Data Collection and Analyses​ ​.301​​ns​ ​.100​
​Constructivist Beliefs and Critique, Argumentation, and Explanation​ ​.265​​ns​ ​.149​
​Constructivist Beliefs and Modelling​ ​.180​​ns​ ​.333​
​Constructivist Beliefs and Traditional Instruction​ ​.6509*     .004​
​Constructivist Beliefs and Prior Knowledge​ ​.307​​ns​ ​.093​
​Pedagogical Beliefs and Teaching Practices of Science Teachers as a Whole​ ​.532​​*​ ​.002​
​*p<.05 significant @5% alpha level​
​Ns p> .05 not significant @5% alpha​

​A​ ​strong​ ​positive​ ​correlation​ ​between​ ​science​ ​teachers'​​pedagogical​​beliefs​​and​​their​​teaching​​practices​​suggests​
​that​ ​teachers'​ ​beliefs​ ​about​ ​how​ ​best​ ​to​ ​teach​ ​science​ ​are​ ​consistently​ ​reflected​​in​​their​​classroom​​actions. This​
​implies that teachers are generally practicing what they believe to be effective. ​

​The​ ​result​ ​shows​ ​that​ ​some​ ​categories​ ​of​ ​pedagogical​ ​beliefs​ ​are​ ​not​ ​strongly​​positively​​correlated​​with​​certain​
​categories​ ​of​ ​teaching​ ​practices​ ​among​ ​science​ ​teachers.​ ​This​ ​suggests​ ​that teachers'​ ​beliefs​ ​alone​ ​may​ ​not​ ​be​
​sufficient​​to​​predict​​or​​drive​​their​​classroom​​actions. This​​raises​​several​​implications,​​including​​the​​need​​for​​more​
​nuanced​​understanding​​of​​teacher​​practice​​and​​the​​potential​​for​​inconsistencies​​between​​what​​teachers​​believe​​and​
​how they teach. ​

​This​ ​aligns​ ​with​ ​Arif​ ​&​ ​Nawaz​ ​(2020),​ ​who​ ​explored​ ​the​ ​effect​ ​of​ ​pedagogical​ ​beliefs​ ​and​ ​practices​ ​during​
​classroom​​instruction​​on​​students’​​learning​​and​​found​​that​​there​​is​​strong​​association​​between​​pedagogical​​beliefs​
​and​ ​practices​ ​during​ ​classroom​ ​instruction​ ​and​ ​students’​ ​learning,​ ​practices​ ​of​ ​pedagogical​ ​beliefs​ ​during​
​classroom​ ​instruction.​ ​The​ ​results​ ​reveals​ ​that​ ​the​ ​teachers​ ​who​ ​had​ ​high​ ​degree​ ​of​ ​pedagogical​ ​beliefs​ ​and​
​practiced​ ​perfectly/​ ​great​ ​extent​ ​pedagogical​ ​beliefs​ ​theirs​ ​students​ ​had​ ​level​ ​of​ ​learning​ ​and​ ​performed​
​“excellent”,​​the​​teachers​​who​​had​​moderate​​degree​​of​​pedagogical​​beliefs​​and​​practiced​​some​​extent​​pedagogical​
​beliefs​​theirs​​students​​had​​medium​​level​​of​​learning​​and​​performed​​“good”,​​and​​the​​teachers​​who​​had​​low​​degree​
​of​​pedagogical​​beliefs​​and​​practiced​​not​​at​​all​​pedagogical​​beliefs​​during​​classroom​​instruction,​​theirs​​students​​had​
​low level of learning and majority of them performed “average” in test.​

​This​​finds​​support​​from​​study​​of​​Yan​​(2017),​​who​​studies]d​​on​​the​​relationship​​between​​teachers’​​beliefs​​and​​their​
​instruction.​​The​​results​​showed​​that​​teachers’​​beliefs​​were​​positive​​and​​significant​​predictors​​of​​theis​​instructional​
​practices.​
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​Arif​ ​&​ ​Nawaz​​(2020),​​who​​explored​​the​​effect​​of​​pedagogical​​beliefs​​and​​practices​​during​​classroom​​instruction​
​on​ ​students’​ ​learning​ ​in​ ​tehsil​ ​Sarai​ ​Alamgir,​ ​district​ ​Gujrat​ ​found​ ​that​ ​there​ ​is​ ​strong​ ​association​ ​between​
​pedagogical​ ​beliefs​ ​and​ ​practices​ ​during​ ​classroom​ ​instruction​ ​and​ ​students’​ ​learning,​ ​practices​ ​of​ ​pedagogical​
​beliefs during classroom instruction.​

​This​​finding​​validates​​the​​claim​​of​​Namoco​​&​​Zaharudin​​(2021)​​that​​teacher​​beliefs​​about​​learning​​and​​teaching​
​have​ ​been​ ​found​ ​to​ ​shape​ ​teachers’​ ​practices.​​The​​assessment​​of​​learning​​practices​​of​​the​​teachers​​is​​shaped​​by​
​their​ ​pedagogical​​beliefs.​​Also,​​Tran-Thanh​​(2021)​​who​​found​​that​​teachers’​​pedagogical​​competence​​and​​beliefs​
​affected their pedagogical practices.​

​This​​result​​also​​aligns​​with​​Ligado,​​Guray,​​&​​Bautista​​(2022),​​who​​investigated​​the​​pedagogical​​beliefs,​​techniques,​
​and​​practices​​on​​effective​​hands-on​​science​​among​​the​​teachers​​in​​a​​school’s​​division​​in​​the​​Philippines​​and​​they​
​found​​that​​respondents’​​pedagogical​​beliefs​​are​​highly​​correlated​​to​​their​​pedagogical​​techniques​​and​​moderately​
​correlated​​with​​their​​practices.​​Beliefs​​have​​been​​found​​to​​influence​​teachers’​​pedagogical​​practices​​and​​ultimately​
​impact​ ​on​ ​learning​ ​and​ ​understanding​ ​of​ ​concepts.​ ​These​ ​beliefs​ ​can​ ​be​ ​classified​ ​as​ ​originating​ ​from​ ​one’s​
​religion or one’s culture.​

​As​​a​​support,​​Dogan,​​Cakir,​​Tillotson,​​Young​​&​​Yager​​(2020)​​express​​that​​teachers’​​educational​​beliefs​​influence​
​their​ ​classroom​ ​practices​ ​which​ ​involve​ ​their​ ​decisions.​ ​Their​ ​study​ ​identifies​ ​how​ ​the​ ​beliefs​ ​and​ ​classroom​
​practices​ ​of​ ​high-school​ ​science​ ​teachers​ ​change​​within​​the​​first​​three​​years​​of​​working.​​The​​findings​​show​​that​
​teachers cannot practice their reformist beliefs without experiencing real class environments.​

​However,​ ​this​ ​result​ ​contradicts​ ​Luft,​ ​Navy,​ ​Wong,​ ​&​ ​Hill​ ​(2022),​ ​who​ ​examined​ ​the​ ​beliefs​ ​and​ ​practices​ ​of​
​secondary​​science​​teachers​​over​​a​​5-year​​period.​​The​​results​​highlighted​​the​​difficulty​​in​​changing​​the​​instruction​
​of​​the​​teachers,​​administrative​​decisions​​that​​constrained​​or​​contributed​​to​​the​​learning​​of​​the​​new​​teachers,​​and​
​the​ ​different​ ​professional​ ​learning​ ​opportunities​ ​new​ ​teachers​ ​drew​ ​upon​ ​over​ ​time.​ ​These​​results​​suggest​​that​
​early​​professional​​development​​experiences​​provided​​some​​support​​for​​the​​newly​​hired​​teachers,​​but​​not​​enough​
​to challenge their beliefs or establish the instructional repertoires envisioned in the science education reforms.​

​The​​finding​​is​​not​​congruent​​with​​Chen,​​Hong,​​Ye,​​&​​Ho​​(2022),​​who​​said​​that​​the​​role​​of​​teachers’​​constructivist​
​beliefs​ ​in​ ​classroom​ ​observations​ ​based​ ​on​ ​a​ ​social​ ​cognitive​ ​theory​ ​perspective​ ​showed​ ​that​ ​teachers’​
​constructivist​ ​belief​ ​in​ ​teaching​ ​was​ ​negatively​ ​related​ ​to​ ​psychosocial​ ​stress​ ​dues​ ​to​ ​social​ ​interactions​ ​and​
​situations.​

​A​​significant​​positive​​correlation​​between​​teachers'​​pedagogical​​beliefs​​and​​their​​teaching​​practices​​provides​​strong​
​evidence​ ​for​ ​all​ ​three​ ​theories​​:​ ​the​ ​Theory​ ​of​ ​Reasoned​ ​Action,​ ​constructivist​ ​theory,​ ​and​ ​social​ ​theory.​ ​Their​
​positive​ ​correlation​ ​provides​ ​valuable​ ​insights​ ​into​ ​how​ ​teachers'​​beliefs​​shape​​their​​classroom​​actions​​and​​how​
​these actions, in turn, influence student learning. ​

​In​​view​​of​​the​​foregoing​​findings,​​the​​following​​conclusions​​were​​created:​​(1)​​Science​​teachers​​hold​​high​​levels​​of​
​both​ ​direct​ ​transmission​ ​and​ ​constructivist​ ​pedagogical​ ​beliefs.​ ​This​ ​suggests​ ​a​ ​complex​ ​and​ ​perhaps​ ​mixed​
​approach​​to​​teaching,​​potentially​​leading​​to​​some​​inconsistencies​​in​​science​​classroom​​practice. High​​constructivist​
​beliefs​​would​​encourage​​active​​student​​learning,​​while​​high​​direct​​transmission​​beliefs​​might​​prioritize​​knowledge​
​transfer​ ​and​ ​teacher-centered​ ​instruction​​;​ ​(2)​ ​Grouping​ ​all​ ​science​ ​teachers​ ​by​ ​sex,​ ​age,​ ​number​ ​of​ ​years​ ​in​
​teaching​​science,​​and​​frequency​​with​​which​​science​​was​​taught​​reveals​​that​​their​​beliefs​​about​​direct​​transmission​
​and​ ​constructivism​ ​are​ ​high​ ​indicates​​a​​strong​​emphasis​​on​​direct​​instruction​​in​​classrooms,​​with​​teachers​​likely​
​viewing​​knowledge​​as​​something​​to​​be​​delivered​​rather​​than​​actively​​constructed​​by​​students. Conversely,​​it​​could​
​also​​mean​​that​​teachers,​​despite​​holding​​constructivist​​beliefs,​​are​​not​​fully​​translating​​those​​beliefs​​into​​practice,​
​potentially​​due​​to​​various​​contextual​​factors;​​(3)​​The​​level​​of​​teaching​​practices​​of​​science​​teachers​​as​​whole​​and​​in​
​terms​ ​of​ ​its​ ​subcategories​ ​is​ ​high​ ​which​ ​suggests​ ​a​ ​positive​ ​impact​ ​on​ ​student​ ​learning​ ​outcomes,​ ​such​ ​as​
​improved​ ​understanding​​of​​scientific​​concepts​​and​​enhanced​​engagement​​in​​learning.​​Furthermore,​​schools​​may​
​experience​ ​a​ ​more​ ​positive​ ​learning​ ​environment​ ​with​ ​greater​ ​emphasis​ ​on​ ​student-centered​ ​instruction​ ​and​
​collaborative​ ​learning;​ ​(4)​ ​The​ ​levels​ ​of​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​in​ ​terms​ ​of​ ​data​ ​collection​ ​and​
​analyses,​​critique,​​argumentation,​​and​​explanation,​​modelling,​​traditional​​instruction,​​and​​prior​​knowledge​​is​​high​
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​across​ ​all​ ​demographic​ ​factors.​ ​This​ ​indicates​​that​​regardless​​of​​their​​age,​​sex,​​number​​of​​years​​in​​teaching,​​and​
​frequency​​with​​which​​science​​was​​taught,​​science​​teachers​​are​​consistently​​implementing​​high-quality​​instructional​
​practices,​​leading​​to​​better​​student​​outcomes​​and​​engagement. Conversely,​​the​​moderate​​level​​of​​teaching​​practices​
​of​​science​​teachers​​in​​terms​​of​​instigating​​and​​investigation​​across​​all​​demographic​​factors​​means​​that​​teachers​​are​
​not​ ​always​ ​pushing​ ​students​ ​to​ ​explore,​ ​question,​ ​and​ ​deeply​ ​engage​ ​with​ ​scientific​ ​concepts​ ​through​
​investigation​​;​ ​(5)​ ​The​ ​statistically​ ​significant​ ​difference​ ​in​ ​direct​ ​transmission​ ​beliefs​ ​of​ ​science​ ​teachers​ ​exists​
​when​​grouped​​by​​age, suggests​​that​​older​​teachers​​hold​​stronger​​direct​​transmission​​beliefs,​​the​​conclusion​​might​
​suggest​​that​​older​​teachers'​​beliefs​​are​​more​​aligned​​with​​traditional​​teaching​​methods. However,​​this​​suggests​​that​
​sex,​ ​number​ ​of​ ​years​ ​in​ ​teaching​ ​science,​ ​and​ ​frequency​ ​with​ ​which​ ​science​ ​was​ ​taught​ ​are​ ​not​ ​be​ ​strong​
​determinants​ ​of​​their​​teaching​​beliefs​​;​​(6)​​The​​significant​​differences​​in​​science​​teaching​​practices​​regarding​​data​
​collection​ ​and​ ​analysis​ ​are​ ​found​ ​when​ ​teachers​ ​are​ ​grouped​ ​by​ ​sex, suggests​ ​that​ ​female​ ​teachers​​show​​better​
​performance​ ​in​ ​theory​ ​and​ ​lab-based​ ​classes​ ​than​ ​male​ ​teachers.​ ​This​ ​also​ ​suggests​ ​different​ ​strengths​ ​and​
​preferences​​in​​data-driven​​instruction​​.​​The​​result​​further​​shows​​that​​no​​significant​​difference​​in​​teaching​​practices​
​exists​ ​between​ ​science​ ​teachers​ ​grouped​ ​by​​age,​​number​​of​​years​​in​​teaching,​​and​​frequency​​with​​which​​science​
​was​ ​taught​ ​which​ ​implies​ ​that​ ​these​ ​demographic​ ​factors​​are​​not​​strong​​predictors​​of​​how​​well​​teachers​​deliver​
​science​ ​instruction;​ ​and​ ​(7)​ ​The​ ​significant​ ​relationship​​that​​exists​​between​​science​​teachers'​​overall​​pedagogical​
​beliefs​ ​and​ ​their​ ​overall​ ​teaching​ ​practices​ ​suggests​ ​that a​ ​teacher's​ ​beliefs​ ​about​ ​how​ ​students​ ​learn​ ​and​ ​how​
​science​ ​should​ ​be​ ​taught​ ​strongly​ ​influence​ ​their​ ​classroom​ ​actions. The​ ​result​ ​that​ ​no​ ​significant​ ​relationship​
​exists​ ​between​ ​certain​ ​areas​ ​of​ ​pedagogical​ ​beliefs​ ​and​ ​teaching​ ​practices​ ​of​ ​science​ ​teachers​ ​suggests​
​that teachers'​​beliefs​​about​​teaching​​may​​not​​be​​directly​​and​​consistently​​reflected​​in​​their​​classroom​​actions. This​
​could indicate that other factors play a more influential role in shaping teaching practices. ​

​With​ ​With​ ​the​ ​findings​ ​above​ ​and​ ​conclusions,​ ​the​ ​following​ ​were​ ​recommended:​ ​(1)​ ​Science​ ​teachers​ ​may​
​continue​​to​​leverage​​both​​approaches​​to​​create​​a​​more​​dynamic​​and​​effective​​learning​​environment.​​This​​can​​be​
​achieved​ ​by​ ​strategically​ ​incorporating​ ​elements​ ​of​ ​direct​ ​instruction​ ​for​ ​foundational​ ​knowledge​ ​and​
​constructivist​ ​methods​​for​​deeper​​understanding​​and​​application​​.​​They​​may​​attend​​workshops,​​conferences,​​and​
​other​ ​professional​ ​development​ ​opportunities​ ​to​ ​enhance​​your​​knowledge​​and​​skills​​in​​both​​direct​​transmission​
​and​ ​constructivist​ ​teaching​ ​methods;​ ​(2)​ ​The​ ​school​ ​community​ ​may​ ​create​ ​a​ ​supportive​ ​environment​ ​where​
​science​ ​teachers​ ​can​ ​thrive​ ​and​ ​continue​ ​to​ ​develop​ ​their​ ​skills​ ​and​ ​knowledge,​ ​ultimately​ ​leading​ ​to​​improved​
​student​ ​learning​ ​and​ ​achievement​​.​ ​This​​could​​involve​​providing​​opportunities​​for​​collaboration,​​mentoring,​​and​
​professional​​development​​aligned​​with​​their​​specific​​interests​​and​​areas​​for​​improvement. Additionally,​​promoting​
​a​​school​​culture​​that​​values​​and​​supports​​effective​​teaching​​practices​​is​​crucial;​​(3)​​The​​science​​teachers,​​including​
​administrators​ ​and​ ​support​ ​staff,​ ​may​ ​provide​ ​more​ ​significant​ ​support​​in​​ maintaining​​excellence​​and​​exploring​
​innovative​ ​approaches. These​ ​include​ ​continuing​ ​to​ ​develop​​student-centered​​learning​​environments,​​fostering​​a​
​culture​ ​of​ ​collaboration​ ​and​ ​mentorship,​ ​and​ ​staying​ ​abreast​ ​of​ ​current​ ​research​ ​and​ ​emerging​ ​technologies​ ​in​
​science​ ​education. Science​ ​teachers​ ​may​ ​also focus​ ​on​ ​enhancing​ ​instigation​ ​and​ ​investigation​ ​skills​ ​through​
​targeted​ ​professional​ ​development,​ ​collaborative​ ​planning,​ ​and​ ​resource​ ​utilization,​ ​all​ ​with​ ​the​​goal​​of​​shifting​
​towards​​a​​more​​inquiry-based​​teaching​​approach;​​(4)​​If​​the​​levels​​of​​teaching​​practices​​of​​science​​teachers​​are​​high​
​across​​all​​age,​​sex,​​number​​of​​years​​in​​teaching,​​and​​frequency​​with​​which​​science​​was​​taught, science​​teachers​​may​
​shift​ ​from​ ​addressing​ ​disparities​ ​to​ ​sustaining​ ​and​ ​enhancing​ ​these​ ​high​ ​levels​ ​of​ ​practice. This​ ​includes​
​reinforcing​ ​existing​ ​best​ ​practices,​ ​promoting​ ​continued​ ​professional​ ​development,​ ​and​ ​ensuring​ ​a​ ​supportive​
​school​​environment;​​(5)​​The​​significant​​difference​​in​​direct​​transmission​​beliefs​​is​​found​​among​​science​​teachers​
​based​ ​on​ ​age,​ ​suggests understanding​ ​the​ ​reasons​ ​behind​​the​​age-related​​differences,​​implementing​​professional​
​development​ ​tailored​ ​to​ ​address​ ​those​ ​differences,​ ​and​ ​exploring​ ​ways​ ​to​ ​encourage​ ​teachers​ ​to​ ​adopt​ ​a​ ​more​
​constructivist​​or​​learner-centered​​approach​​to​​science​​education. By​​addressing​​the​​significant​​difference​​in​​direct​
​transmission​ ​beliefs​ ​through​ ​targeted​ ​professional​​development,​​promoting​​a​​more​​constructivist​​approach,​​and​
​addressing​​potential​​challenges,​​schools​​can​​create​​a​​learning​​environment​​that​​is​​more​​effective​​and​​equitable​​for​
​all​ ​students;​ ​(6)​ ​Significant​ ​gender​ ​differences​ ​are​ ​found​ ​in​ ​how​​male​​and​​female​​science​​teachers​​practice​​data​
​collection​​and​​analysis​​and​​this​​suggests​​that​​the​​school​​community​​may​​focus​​on promoting​​equitable​​practices,​
​addressing​ ​potential​ ​biases,​ ​and​ ​providing​ ​professional​ ​development​ ​opportunities. This​ ​includes​ ​ensuring​ ​all​
​teachers​​have​​access​​to​​quality​​resources,​​mentorship,​​and​​training​​on​​best​​practices​​in​​data-driven​​instruction​​and​
​equitable​​assessment;​​(7)​​A​​strong​​relationship​​that​​exists​​between​​science​​teachers'​​pedagogical​​beliefs​​and​​their​
​teaching​ ​practices​ ​suggests​ ​that​ ​the​ ​school​ ​community,​ ​including​ ​the​ ​administration​ ​may focus​ ​on​ ​fostering​
​alignment​ ​between​ ​these​ ​two​​aspects. This​​includes​​providing​​professional​​development​​that​​explicitly​​addresses​
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​the​​connection​​between​​beliefs​​and​​practices,​​encouraging​​reflective​​teaching​​practices,​​and​​supporting​​teachers​​in​
​aligning​ ​their​ ​beliefs​ ​with​ ​their​ ​instructional​ ​choices. Workshops​ ​and​ ​training​​sessions​​may​​demonstrate​​how​​to​
​implement​​teaching​​practices​​that​​align​​with​​specific​​pedagogical​​beliefs;​​(8)​​Students​​benefit​​from​​understanding​
​the​ ​connection​ ​between​ ​a​ ​science​ ​teacher's​ ​beliefs​ ​about​ ​teaching​ ​and​ ​their​ ​actual​ ​teaching​ ​methods​ ​to​ ​better​
​engage​​with​​their​​learning. Teachers​​with​​strong​​pedagogical​​beliefs,​​aligned​​with​​their​​practices,​​are​​more​​likely​​to​
​create​ ​effective​ ​learning​ ​experiences;​ ​and​​(9)​​Future​​research​​may focus​​on​​the​​specific​​ways​​pedagogical​​beliefs​
​translate​ ​into​ ​classroom​ ​actions. This​ ​includes​ ​exploring​ ​how​ ​teachers'​ ​beliefs​ ​about​ ​student​ ​learning,​ ​teaching​
​methods,​ ​and​ ​the​ ​nature​ ​of​ ​science​ ​influence​ ​their​ ​lesson​ ​planning,​ ​classroom​ ​management,​ ​and​ ​student​
​assessment strategies. ​
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