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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2005 784
2006 2290
2007 1998
2008 3740

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.
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Total Cites  Self-Cites
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citations received by a journal's published documents
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Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.
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External Cites per Doc  Cites per Doc
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% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration
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Citable documents  Non-citable documents

Not every article in a journal is considered primary research
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reviews and conference papers.
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Cited documents  Uncited documents
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PREFACE 
 

In the past few years, rapid changes in many aspects of living happened globally. The issues of 

industrial revolution 4.0, global warming, and the Covid-19 pandemic must be challenged by the 

people of the world. Citizens in every country have to cope-up with those changes and strive into new 

normal routines. Higher education institutions hold the duty to anticipate that challenge.  

The accomplishment of the 1st Webinar International Conference on Mathematics, Natural Sciences 

and Education in the New Normal Era, which was held Online on 15th October 2020 by FMIPA 

Universitas Negeri Manado-Indonesia, attended virtually by more than 300 participants of lecturers, 

researchers, teachers, graduate and undergraduate students from 12 universities across the country. 

Involved in 6 keynote speaker presentation; 4 foreign universities (Japan, Canada, Italy, Thailand) and 

2 Indonesian.  

This Webinar also consists of 7 tracks such as: Biology, Physics, Chemistry, Mathematics, Natural 

Science, Education and STEM (Science, Technology, Engineering and Mathematics).  

As a continuance of this first Webinar, the Proceedings of 82 submitted abstracts are prepared. 

Hopefully, this Proceeding will be useful for all of us. After all, I would like to thank to all keynote 

speakers, presenters, participants, as well as to all parties who supported in the establishment of this 

Webinar. 

 

 

Tondano, October 2020 

The 1st International Conference Webinar on Mathematics, Natural Sciences and Education. 

Organizing Committee, 

        

 

 

Dr. Victor R. Sulangi, MSc.Ed 

(Chairman) 

 

 

The Editors, 

Nicky Tumalun 

Yeremia Mokosuli 

Ade Gafar Abdullah 

Isma Widiaty  

Cep Ubad Abdullah 

Ari Arifin Danu Wijaya 
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Abstract

This research has been conducted to, first, develop multiple representation-based integrative

science learning set which encompassed lesson plan, student worksheet, teaching material

(student book), scientific literacy test, and conceptual understanding; and second, find out impact

of development of multiple representation-based integrative science learning set on scientific

literacy skill and conceptual understanding of Natural Science. It was an Education Research and

Development (R & D) that referred to 4-D method. After went through research stages, a product

was created in the form of learning set and comprised Lesson Plan, Student Worksheet, Student

Book, and Scientific Literacy Test and Conceptual Understanding of Heat (Natural Science). The

learning set has been assessed by expert in his/her field and user in the field. Result of validation
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revealed that the generated learning set was categorized as good while result of experiment for the

learning set found an improvement in students' scientific literacy skill and conceptual

understanding of Natural Science. The previous results were supported by value of gain for 0,42

and 0,53, which were included in medium category.

Export citation and abstract

Previous article in issue

Next article in issue

Content from this work may be used under the terms of the Creative

Commons Attribution 3.0 licence. Any further distribution of this work

must maintain attribution to the author(s) and the title of the work, journal

citation and DOI.

BibTeX RIS

You may also like

JOURNAL ARTICLES

Validity of Teaching Materials Based on Socio-Scientific Issues Approach on The Topic of Vibration,

Waves, and Sound

Scientific and quantitative literacy: a comparative study between STEM and non-STEM undergraduates

taking physics

Ability of the radial basis function approach to extrapolate nuclear mass

Automated identification of the predominant site of upper airway collapse in obstructive sleep apnoea

patients using snore signal

Impact of non-normal error distributions on the benchmarking and ranking of quantum machine learning

models

Can the guided inquiry with environment learning resources increase conceptual understanding and

scientific literacy?

PDF

Help

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,

see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012019
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0
http://creativecommons.org/licenses/by/3.0
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsun_nWSN__QbGP3H5j3Tw_5P5Z5cgrer4B9jho89ixv6bXgyy1Txpcx68Vlz8myLgouqAxpqxUn6nTAbezBJ-5Z4wfHJXg9Zh07HIXYODYGytTf2y_NPkJjcU0Z5oNSZmdGbfynP5OWvvXjG70tXAu8iJxkAhOj_m4JpD1spK654Tf0pvWP_I_VkdWms-Zt8XfbkhkLBHvvXGBK60o9pjW5N5I4I3iBWxUKTK6Y1JBlCKxelkw7IhHjtjTmLxZzq0ynV7wmxzRtzUsdLiouke4uMEpZ33cc5tebAEAX8V6h0c7cA31XuGMFjsE&sai=AMfl-YS0mqcDdA6G_X8LZpSPxTbyxYTuDRZSXSC_GgjgED2RHRSD2RboTzulxHo2LIUspwjCK4c0EEgJVjDpHBFauy9NUxACc-lhQJ3w_i4rv3bW98ZvK59DUiniJRlDcEUdFoWef-RUbg&sig=Cg0ArKJSzL-roRjvxyYE&fbs_aeid=[gw_fbsaeid]&adurl=https://www.elekta.com/radiotherapy/treatment-solutions/quality-assurance/%3Futm_source%3DDisplay%26utm_medium%3DPA%26utm_campaign%3DGlobal_paid-prospecting_QA-Solutions-MedicalPhysicsWeb
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsun_nWSN__QbGP3H5j3Tw_5P5Z5cgrer4B9jho89ixv6bXgyy1Txpcx68Vlz8myLgouqAxpqxUn6nTAbezBJ-5Z4wfHJXg9Zh07HIXYODYGytTf2y_NPkJjcU0Z5oNSZmdGbfynP5OWvvXjG70tXAu8iJxkAhOj_m4JpD1spK654Tf0pvWP_I_VkdWms-Zt8XfbkhkLBHvvXGBK60o9pjW5N5I4I3iBWxUKTK6Y1JBlCKxelkw7IhHjtjTmLxZzq0ynV7wmxzRtzUsdLiouke4uMEpZ33cc5tebAEAX8V6h0c7cA31XuGMFjsE&sai=AMfl-YS0mqcDdA6G_X8LZpSPxTbyxYTuDRZSXSC_GgjgED2RHRSD2RboTzulxHo2LIUspwjCK4c0EEgJVjDpHBFauy9NUxACc-lhQJ3w_i4rv3bW98ZvK59DUiniJRlDcEUdFoWef-RUbg&sig=Cg0ArKJSzL-roRjvxyYE&fbs_aeid=[gw_fbsaeid]&adurl=https://www.elekta.com/radiotherapy/treatment-solutions/quality-assurance/%3Futm_source%3DDisplay%26utm_medium%3DPA%26utm_campaign%3DGlobal_paid-prospecting_QA-Solutions-MedicalPhysicsWeb
https://iopscience.iop.org/export?articleId=1742-6596/1968/1/012018&doi=10.1088/1742-6596/1968/1/012018&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=1742-6596/1968/1/012018&doi=10.1088/1742-6596/1968/1/012018&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=1742-6596/1968/1/012018&doi=10.1088/1742-6596/1968/1/012018&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=1742-6596/1968/1/012018&doi=10.1088/1742-6596/1968/1/012018&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1572-9494/ac08fa
https://iopscience.iop.org/article/10.1088/1572-9494/ac08fa
https://iopscience.iop.org/article/10.1088/1361-6579/abaa33
https://iopscience.iop.org/article/10.1088/1361-6579/abaa33
https://iopscience.iop.org/article/10.1088/1361-6579/abaa33
https://iopscience.iop.org/article/10.1088/1361-6579/abaa33
https://iopscience.iop.org/article/10.1088/2632-2153/aba184
https://iopscience.iop.org/article/10.1088/2632-2153/aba184
https://iopscience.iop.org/article/10.1088/2632-2153/aba184
https://iopscience.iop.org/article/10.1088/2632-2153/aba184
https://iopscience.iop.org/article/10.1088/1742-6596/1422/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/1422/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/1422/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/1422/1/012038
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012018/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=8XXEYe62K_KP6rQPxJSY4A4&scisig=AAGBfm30cnRyA1HdTjUZjrYDC8SpSSmsrQ
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012018/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=8XXEYe62K_KP6rQPxJSY4A4&scisig=AAGBfm30cnRyA1HdTjUZjrYDC8SpSSmsrQ
https://scholar.google.com/scholar/help.html#access
https://scholar.google.com/scholar/help.html#access
http://ioppublishing.org/privacyPolicy
http://ioppublishing.org/privacyPolicy


PDF

Help

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,

see our Privacy and Cookies policy.

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuixSZpjgF8ORgF3V-rovK4E6DUKFGGkadaUqnKH9F_dOwDloPbIy2WgAwB7_MzRw_s5ICv5QeVSkXdpRzy6v50EVoLQjaV_kag8r_UsTAkwOdLRjeL_CF0SGGNXh8LGzyqEoqxNXjtmLepWazos0kHX3MsClzKOzzeTxhtu7NEfeNBFfkRBG3uIqZ4tJcQkk8VpEKLCx5rMzPa-gZDGC1Gm-8NrWGLcLOZGd6gXhNijsb1mv7B5nLxMO5Tn3G_neGuax9kZH5XHyeN27V92qSA24YvRJnU_8rzmXWIqySphEIh1HKsmbxgqzfTdxs&sai=AMfl-YQBmHJvCP6CYoCKyWkax8_ZN_NcaINKRMrtE13Yfon1k3H6y1a1-Ixnt0fEMs1EBxDj6nxoohS8uzib1ISjfvDgQBmdooGwbRElsJPhuKkvTP0S66stPFh5hZzOdeSHlum5_e0weA&sig=Cg0ArKJSzCKDEQzTzJMF&fbs_aeid=[gw_fbsaeid]&adurl=https://www.lakeshore.com/products/categories/overview/material-characterization-products/measureready-m81-synchronous-source-measure-system/measureready-m81-synchronous-source-measure-system%3Futm_campaign%3DM81%26utm_source%3DIOP%2520Publishing%2520%2520%26utm_medium%3DBanner%2520728x90%2520and%2520180x150%2520pixels%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%26utm_content%3DM81%2520Product%2520Page%2520Dec%25202021
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuixSZpjgF8ORgF3V-rovK4E6DUKFGGkadaUqnKH9F_dOwDloPbIy2WgAwB7_MzRw_s5ICv5QeVSkXdpRzy6v50EVoLQjaV_kag8r_UsTAkwOdLRjeL_CF0SGGNXh8LGzyqEoqxNXjtmLepWazos0kHX3MsClzKOzzeTxhtu7NEfeNBFfkRBG3uIqZ4tJcQkk8VpEKLCx5rMzPa-gZDGC1Gm-8NrWGLcLOZGd6gXhNijsb1mv7B5nLxMO5Tn3G_neGuax9kZH5XHyeN27V92qSA24YvRJnU_8rzmXWIqySphEIh1HKsmbxgqzfTdxs&sai=AMfl-YQBmHJvCP6CYoCKyWkax8_ZN_NcaINKRMrtE13Yfon1k3H6y1a1-Ixnt0fEMs1EBxDj6nxoohS8uzib1ISjfvDgQBmdooGwbRElsJPhuKkvTP0S66stPFh5hZzOdeSHlum5_e0weA&sig=Cg0ArKJSzCKDEQzTzJMF&fbs_aeid=[gw_fbsaeid]&adurl=https://www.lakeshore.com/products/categories/overview/material-characterization-products/measureready-m81-synchronous-source-measure-system/measureready-m81-synchronous-source-measure-system%3Futm_campaign%3DM81%26utm_source%3DIOP%2520Publishing%2520%2520%26utm_medium%3DBanner%2520728x90%2520and%2520180x150%2520pixels%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%2520%26utm_content%3DM81%2520Product%2520Page%2520Dec%25202021
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstlV-ULcetoUGigH5sl4JEBVj6_suC5YKJ2XhzhI50_x7J6CNh80-d3XQDaNmocCJGHlaT_McLh7C2yL2B-35MIa_WBUl2Z-leUXWQx367P3BMMvSbVgFSFST6nAvxkixDBIBkJrpl2QIzunweIqs9s82oEYarzhNkGUFnfi_mqXsz52gxHWsL6BVsZWoE3EqnaAfrOvKG8_8ZHVwceuQL_bKolB3RUxNiIJhRF8aayXrj8zqWMNpoGCOKGA1Zz0BSSyNIg631HJ82-McJ-U72Deoh8ciIKmb8A6Y1YB8QCEYPfju3Y3AOeuoBozuuVllcH&sai=AMfl-YTsq9-T4vzGGFxFBKpbqza61iAfCQP3UpFPRTJiqjxO1GaeByeQoQKMLXOd4g5yw0Y2pboOZ5NkRZUKw6mMOPFSGlDsPH-iqce6ec9hsEWr7fT2QUK2WZmAyaQkb_gMMSBMVruXCw&sig=Cg0ArKJSzIhdnE4i0U8o&fbs_aeid=[gw_fbsaeid]&adurl=https://physicsworld.com/p/collections/blackinphysics/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstlV-ULcetoUGigH5sl4JEBVj6_suC5YKJ2XhzhI50_x7J6CNh80-d3XQDaNmocCJGHlaT_McLh7C2yL2B-35MIa_WBUl2Z-leUXWQx367P3BMMvSbVgFSFST6nAvxkixDBIBkJrpl2QIzunweIqs9s82oEYarzhNkGUFnfi_mqXsz52gxHWsL6BVsZWoE3EqnaAfrOvKG8_8ZHVwceuQL_bKolB3RUxNiIJhRF8aayXrj8zqWMNpoGCOKGA1Zz0BSSyNIg631HJ82-McJ-U72Deoh8ciIKmb8A6Y1YB8QCEYPfju3Y3AOeuoBozuuVllcH&sai=AMfl-YTsq9-T4vzGGFxFBKpbqza61iAfCQP3UpFPRTJiqjxO1GaeByeQoQKMLXOd4g5yw0Y2pboOZ5NkRZUKw6mMOPFSGlDsPH-iqce6ec9hsEWr7fT2QUK2WZmAyaQkb_gMMSBMVruXCw&sig=Cg0ArKJSzIhdnE4i0U8o&fbs_aeid=[gw_fbsaeid]&adurl=https://physicsworld.com/p/collections/blackinphysics/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsstOlbXjcyWj0y3unVB7Hf0te-JExycDMui6NFqZ8kJhmSxFXMzOYHk2c0DXGcKIfw2C32KmoXHMAyFeHuVmSwu6hfMIFcnrBlRBJfxvcw4dVDwsqDBX7mPCTGfw7HNaZv6HyP11kft2UxgPJmaEDIrl3JluYzHzrOq5cHusSfnA-8ko0EdB_PhMGnAuDU1tGXW9QGq1vj97WDAkFQ-u-ky_75ckpwoIU9pgKbxQr78ouc6m4dqiHstirxQAybuy-QmywQyg5gt-C2HQC44ax-5bP2PQNOE221Js7WwoBu1Zv-2kiNdG22pc6-SgLmg6cVQ&sai=AMfl-YSw3Bf7xW5D91B0UzmU9CNU63kdMPkF8r8VRCPa6g2JaFgZzKcrMOO2Nv5G71vjcTXkOZn8Z_xE7-qXyjG7xpMB2tDKohyoJ0LRs-22m6179TG180vr8AMvnJXQRz8Uki5qZjqeUQ&sig=Cg0ArKJSzOe6tq1aIuW7&fbs_aeid=[gw_fbsaeid]&adurl=https://iopscience.iop.org/conference-series
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsstOlbXjcyWj0y3unVB7Hf0te-JExycDMui6NFqZ8kJhmSxFXMzOYHk2c0DXGcKIfw2C32KmoXHMAyFeHuVmSwu6hfMIFcnrBlRBJfxvcw4dVDwsqDBX7mPCTGfw7HNaZv6HyP11kft2UxgPJmaEDIrl3JluYzHzrOq5cHusSfnA-8ko0EdB_PhMGnAuDU1tGXW9QGq1vj97WDAkFQ-u-ky_75ckpwoIU9pgKbxQr78ouc6m4dqiHstirxQAybuy-QmywQyg5gt-C2HQC44ax-5bP2PQNOE221Js7WwoBu1Zv-2kiNdG22pc6-SgLmg6cVQ&sai=AMfl-YSw3Bf7xW5D91B0UzmU9CNU63kdMPkF8r8VRCPa6g2JaFgZzKcrMOO2Nv5G71vjcTXkOZn8Z_xE7-qXyjG7xpMB2tDKohyoJ0LRs-22m6179TG180vr8AMvnJXQRz8Uki5qZjqeUQ&sig=Cg0ArKJSzOe6tq1aIuW7&fbs_aeid=[gw_fbsaeid]&adurl=https://iopscience.iop.org/conference-series
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012018/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=8XXEYe62K_KP6rQPxJSY4A4&scisig=AAGBfm30cnRyA1HdTjUZjrYDC8SpSSmsrQ
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1968/1/012018/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=8XXEYe62K_KP6rQPxJSY4A4&scisig=AAGBfm30cnRyA1HdTjUZjrYDC8SpSSmsrQ
https://scholar.google.com/scholar/help.html#access
https://scholar.google.com/scholar/help.html#access
http://ioppublishing.org/privacyPolicy
http://ioppublishing.org/privacyPolicy


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

A development of multiple representation-based
integrative science learning set to improve
scientific literacy in the concept of heat
To cite this article: A H Odja 2021 J. Phys.: Conf. Ser. 1968 012018

 

View the article online for updates and enhancements.

You may also like
Validity of Teaching Materials Based on
Socio-Scientific Issues Approach on The
Topic of Vibration, Waves, and Sound
K W Hariapsari, Tukiran and E Sudibyo

-

Scientific and quantitative literacy: a
comparative study between STEM and
non-STEM undergraduates taking physics
B Uzpen, A K Houseal, T F Slater et al.

-

Ability of the radial basis function
approach to extrapolate nuclear mass
Tao Li, Haiwan Wei, Min Liu et al.

-

This content was downloaded from IP address 103.26.12.106 on 23/12/2021 at 13:14

https://doi.org/10.1088/1742-6596/1968/1/012018
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/1108/1/012034
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1361-6404/ab07d4
https://iopscience.iop.org/article/10.1088/1572-9494/ac08fa
https://iopscience.iop.org/article/10.1088/1572-9494/ac08fa
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsst4fJwxkPhFn7nL1elGSxUJOeS9QmKzs8OpIZl46YVUD1F3jQpsTiEZ8GgA0nGtl-FAYs5CUo9Bcxs23jEVfcjHcIwTebRZZb5MXHK8vrDKbyEQXdy9cgF5rKqsLJXpO-RLDWEiGJwIGypqzFZm6LEF5xRiSB8tueeRvJ1log8gRkA6Pty_qfFSP1wI-iQ2AkWXCL4LOleHXlioyPCz-wnBmMaV0D6k-mgKMxGRXHyGuuuvPMC3JvdLE2I0ivlsTySJyTy5dad15xQevySNlmS72wXDuUYccc&sig=Cg0ArKJSzLZJNDNy6-_6&fbs_aeid=[gw_fbsaeid]&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICMANSERA 2020
Journal of Physics: Conference Series 1968 (2021) 012018

IOP Publishing
doi:10.1088/1742-6596/1968/1/012018

1

A development of multiple representation-based integrative 

science learning set to improve scientific literacy in the 

concept of heat 

A H Odja* 

Department of Physics Education, Universitas Negeri Gorontalo, Gorontalo, Indonesia 

 

 

*abdulharis@ung.ac.id 

 
Abstract. This research has been conducted to, first, develop multiple representation-based 

integrative science learning set which encompassed lesson plan, student worksheet, teaching 

material (student book), scientific literacy test, and conceptual understanding; and second, find 

out impact of development of multiple representation-based integrative science learning set on 

scientific literacy skill and conceptual understanding of Natural Science. It was an Education 

Research and Development (R & D) that referred to 4-D method. After went through research 

stages, a product was created in the form of learning set and comprised Lesson Plan, Student 

Worksheet, Student Book, and Scientific Literacy Test and Conceptual Understanding of Heat 

(Natural Science). The learning set has been assessed by expert in his/her field and user in the 

field. Result of validation revealed that the generated learning set was categorized as good while 

result of experiment for the learning set found an improvement in students’ scientific literacy 

skill and conceptual understanding of Natural Science. The previous results were supported by 

value of gain for 0,42 and 0,53, which were included in medium category. 

1. Introduction 

Result of learning evaluation based on high-order thinking skills, especially scientific literacy, reading 

and mathematics conducted by PISA (Programmer for International Student Assessment) and TIMMS 

(Trends International Mathematics and Science Study) on Indonesian students is low compared to Asian 

and world countries. A report from the Organization for Economic Cooperation and Development 

(OECD) through PISA in 2009 related to the ability to read scientific literacy, mathematics puts 

Indonesia in 57th place out of 65 countries. Compared to other Asian countries, Indonesia was at the 

bottom of the list [1]. The same results were obtained in a study conducted by TIMMS 2011, which 

placed Indonesia in 40th place out of 45 participants with an average score of 406 [2]. 

The study conducted by PISA was also conducted by the Organization for Economic Cooperation 

and Development (OECD). The purpose of implementing educational evaluation is to improve the 

quality of education that focuses on scientific, reading, and mathematical literacies. This effort is 

believed to be influential for economic level of member countries. It is known that countries that perform 

a good performance in the PISA evaluation have on average developed economies and technology. 

The low ability of students’ scientific literacy is a basis for government to revise the 2006 to 2013 

curriculum. Natural Science learning in SMP (Junior High School) level emphasizes two primary 

matters in the 2013 curriculum, which are first, Natural Science is developed as an integrative science 

subject, not as a scientific discipline education. Second, it is an applicative-oriented education, 
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developing thinking skills, learning abilities, curiosity, and developing a caring and responsible attitude 

towards the social and natural environment. 

The application of Natural Science learning is currently done separately or partially, even though it 

is taught by the same teacher. Concept of physics is taught separately from concepts of biology and 

chemistry. The 2006 curriculum has made it possible due to each concept is separated by time, for 

example, in class VII, semester one is dominated by physics material while semester two is more about 

biology lesson. The application of integrative science learning allows students individually and in 

groups to interpret Natural Science holistically and authentically. Occasionally, students interpret a 

concept with the same meaning differently when learned conventionally (not integratively). For 

example, the concept of energy, if it is not studied integratively, its understanding and meaning will be 

different from the concepts of physics and biology. 

The integration of several science sub-concepts that are interconnected with one another is expected 

to be able to create more meaningful concepts of science than a learning whose topic is taught separately 

(partially). The low scientific literacy skills of Indonesian students are often caused by partial Natural 

Science teaching while to respond the evaluation of scientific literacy by PISA requires a holistic 

conceptual link to concepts of science. The learning experience shows relation of learned conceptual 

will form a cognitive schema so that students get the wholeness and unanimity of the knowledge of 

Natural Science competencies holistically. 

Integrated Science learning is one of the integrated learning. The learning strategy is based on an 

integrated curriculum approach that aims to create learning that is relevant and meaningful for students. 

According to Forgaty [3], there were ten curriculum models starting from a highly fragmented subject-

oriented curriculum to an integrated learning model. The ten models were grouped into three 

classifications, namely: (1) Single disciplines which covered: Fragmented, Connected, and Nested 

Models; (2) Across several disciplines which covered: Sequenced, Shared, Webbed, Threaded, and 

Integrated Models; and (3) Within and across learners which covered: Immersed and Networked 

Models. 

In addition to the integrated presentation of Natural Science topic, it must also pay attention to two 

realms of thought that are emphasized in core competencies, namely: concrete and abstract. One strategy 

for presenting topic that can cover both realms is multiple representation-based learning. Multiple 

representation is a way of teaching a concept in various ways and forms. 

Representation supports students’ understanding of physical principles or concepts by providing 

mental “pictures” for ideas. In addition, by producing and handling external representation, students 

construct cognitive of the situation or process being considered, thereby facilitating students’ 

understanding on the basic principles [4]. 

This research has been conducted to, first, develop multiple representation-based integrative science 

learning set which encompassed lesson plan, student worksheet, heat concept teaching material (student 

book), scientific literacy test, and conceptual understanding of heat concepts; and second, find out 

impact of development of multiple representation-based integrative science learning set on scientific 

literacy skill and conceptual understanding of Natural Science. 

 

2. Research methodology 

The research design used the Education Research and Development (R & D) method, which referred to 

the 4-D proposed by Thiagarajan, Semmel, and Semmel [5], which consisted of 4 stages, namely 

definition, design, development, and dissemination. However, this research was conducted only up to 

the development stage. The development stage is limited to limited testing by calculating the gain of 

students’ scientific literacy skills on initial and final tests. 

 

3. Research finding and discussion  

In the definition, initial-final analysis, student analysis, concept analysis, task analysis, indicator 

specification, and learning objectives were carried out. At the initial-final analysis stage through 

observation, the researcher found several trends in the Natural Science learning including: teachers 
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teaching Natural Science separately (partially) between physics, chemistry, and biology subjects; (2) the 

Natural Science learning was carried out through only one verbal representation (explanation) using 

blackboard media. This analysis was carried out to examine the characteristics of students that were in 

accordance with design and development, which included students’ initial skills (student experience), 

both as individual and group through theoretical studies and previous research. Concept analysis and 

assignment were adjusted to the concepts in accordance with the proposed research material. 

The design stage aimed to design a prototype of the multiple representation-based Integrative Science 

learning set. At this stage, a prototype of a learning set was produced in the form of an initial design of 

lesson plan, student book, teacher manual, student worksheet, and scientific literacy test and mastery of 

Natural Science concepts. 

The purpose of the development stage was to produce a revised multiple representation-based 

Integrative Science learning set through expert validation, input from simulation result, and based on 

experimental data. The validation was carried out by 3 people, who were eligible to assess based on 

researcher’s consideration to identify the quality of learning set that was compiled. Result of validation 

showed that the compiled learning set was in good category with minor revision in several parts. 

Meanwhile, result of simulation showed that there was a need for minor revision, especially in Lesson 

Plan 2 along with Student Worksheet 2 and Lesson Plan 3 along with Student Worksheet 3. The revision 

was associated with observation through laboratory activity for setting tools that made the duration of 

learning implementation not in accordance with the lesson plan. The final stage of research for the first 

year was limited testing of learning set. The testing was conducted in one of the State Junior High 

Schools in Bone Bolango District, Gorontalo Province. The initial test (pretest) was done before test of 

learning set, and it was to determine the initial skills of students. Meanwhile, the final test (posttest) was 

done after test of learning set. Also, the testing involved observation on the implementation of lesson 

plan and student activity.  

Average score of the observed aspects for each category on the testing of multiple representation-

based integrative science learning set included: Introduction was 3.8 with a very good category, main 

activity was 3.9 with a very good category, closing was 3.4 with a good category, and classroom 

atmosphere was 3,6 with a very good category. The result of data analysis also showed that the lesson 

plan for multiple representation-based integrative science learning was well implemented in limited 

testing. 

Result of observation on student activity indicated that the dominant activity was the activity of 

observing, experimenting, and working in group and the minimum score of student activity was 

irrelevant behavior. The average score of student activity for observation was 19.39%, while the less 

relevant behavior was 4.62%.  

Final analysis in the development stage was the analysis of scientific literacy skills and conceptual 

understanding. Result of the analysis showed that the results of scientific literacy and conceptual 

understanding of Natural Science increased from the free and posttests. The increase in the score of both 

scientific literacy and conceptual understanding was indicated by value of gain for 0.42 and 0.53, 

respectively. Based on the gain category by Hake [6], the values of 0.42 and 0.53 were included in the 

medium category. 

Instead of doing quantitative analysis by calculating the normalized gain value of the scientific 

literacy score and conceptual understanding of the Natural Science, it was also carried out in a 

quantitative descriptive to categorize the answer to scientific literacy skills. The quantitative descriptive 

analysis was carried out by categorizing students’ answers based on the scientific literacy answer 

categories adapted from Soobard & Rannikmäe [7], which consisted of nominal, functional, conceptual, 

and multidimensional. From the analysis, the following Figure 1 indicated students’ answer categories 
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Figure 1. Categories of answers for scientific literacy test. 

 

Figure 1 showed that students’ answers on the pretest were included in three nominal, functional, and 

conceptual categories. Instead of these three categories, some students were unable to provide answers 

on scientific literacy tests. The percentage of students’ answers in the nominal category ranged from 

54%-95%, the functional category ranged from 4%-9%, while the other two categories were 0%. The 

percentage of students who did not answer the initial scientific literacy test ranged from 4% - 45%. 

After conducting the multiple representation-based integrative science learning, the results of the 

students’ answers performed better results. In detail, none of the students were unable to answer the 

scientific literacy test on the final test (0%). While students’ answers were included in the nominal 

category which ranged from 9%-31%, functional category ranged from 31%-72%, conceptual category 

ranged from 13%-37%, and the multidimensional category ranged from 0%-10 %. 

 

4. Conclusion and recommendation  

Based on the research finding and result of data analysis, several conclusions were drawn as follows:  

• The multiple representation-based integrative science learning set comprised lesson plan, student 

worksheet, student book, and scientific literacy test as well as conceptual understanding test 

compiled based on the validation results showed good and very good categories of quality.  

• The result of simulation also showed that the multiple representation-based integrative science 

learning could be implemented in Natural Science learning. 

• The results of limited testing showed that after application of the multiple representation-based 

integrative science learning, the scientific literacy and conceptual understanding of Natural 

Science improved. This could be shown by the values of gain values of scientific literacy for 0.42 

and 0.53, which were included in the medium category 
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