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Trends of Science Education Research in International Journals
Table 4 Numbers of articles by topies n the four journals of LISE, SE, IRST, and RISE from 1990 to 2007 (n = 1401 articles)

Topics [I5E SE JRST RISE
. Scientific concept (5C) 40 9 39 ()
2. Instructional practice (IP) 23 3 3 5

3. Conceptual change & concept mapping (CC & CM) 221 130 181 2
4. Professional development (PD) 35 40) 51 17
5. Conceptual change & analogy (CC & A) 8l 2) 46 ()
f. Nature of science & socio-scientific 1ssues (NOS & S51) I 2 43 i

1. Reasonmg skill & problem solving (RS & P§) 25 8 47 ()
8. Design based & urban education (DB & UE) 3 K [ 5
Y. Athitude & gender (A & G) |7 13 34 ()
Total docs (%) 324 (37%) 326 (23%) 496 (35%) 33 (4%)

Chang, Chang, Tseng (2010). Trends of Science Education Research: An Automatic Content
Analysis. Journal of Science and Education Technology. 19, 315 — 331.
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Fig. 4 The development trends of the nine topics in science education research from 1990-2007



Research trends in science education from 2013 to
2017: a systematic content analysis of publications
in selected journals

Tzung-Jin Lin, Tzu-Chiang Lin, Patrice Potvin & Chin-Chung Tsai



Research trends in
science education from
2013 to 2017: a
systematic content
analysis of publications
in selected journals

ABSTRACT

Following a series of reviews every 5 years since 1998, this fourth
study presents the research trends in science education based on
1,088 research articles published in Science Education, Journal of
Research in Science Teaching, and International Journal of Science
Education from 2013 to 2017. The top three research topics, that
is, the context of students’ learning, science teaching, and
students’” conceptual learning were still emphasized by
researchers in the period of 2013-2017. It is also evident that
researchers have undoubtedly changed their preferences of
research topics in the three journals within the 2 decades. For
example, the topic concerning conceptual understanding,
alternative conceptions, and conceptual change (Learning-
Conceptions) was in continuous decline from 2003 to 2017,
although it ranked as the top topic in the 1998-2002 period. The
research topic of Teaching continuously ranked second in the
2008-2012 as well as in the 2013-2017 periods. Yet, the declining
trend of Goals, Policy, and Curriculum reported in the last review
was not observed in the latest period. The analysis of the top 10
most-cited papers unveiled that the issues such as inequality in
science education, STEM education, and undergraduate research
experiences were gradually highlighted.



Table 5. Frequencies and percentages of research topics from 2013 to 2017 for the three journals (SE,

JRST, and LISE).

2013-2017 2013 2014 2015 2016 2017
Research Topic (N=1088) (N=208) (N=216) (N=227) (N=230) (N=207)
Teacher Education 70(6.4%) 14(6.7%) 9(4.2%) 18(7.9%) 12(5.2%) 17(8.2%)
Teaching 193(17.7%)°  43(207%)°  28(13.0%)°  32(14.1%)°  43(18.7%)°  47(22.7%)°
Learning-Conceptions 111(10.2%)  18(8.7%) 30(13.9%)°  28(123%)¢  219.1%)°  14(6.8%)
Learning-Context 399(36.7%)°  78(37.5%)°  78(36.1%)°  78(344%)° 91(39.6%)°  74(35.7%)°
Goals, Policy, and Curriculum  105(9.7%) 19(9.1%)  21(9.7%) 28(12.3%)°  16(7.0%) 21(10.1%)°
Culture, Social and Gender 66(6.1%) 15(7.2%) 11(5.1%) 16(7.0%) 13(5.7%) 11(5.3%)
Philosophy, History, and NOS  74(6.8%) 11(5.3%) 24(11.1%)  10(4.4%) 17(7.4%) 12(5.8%)
Educational Technology 22(2.0%) 3(1.4%) 3(1.4%) 7(3.1%) 4(1.7%) 5(2.4%)
Informal Learning 48(4.4%) 7(3.4%) 12(5.6%) 10(4.4%) 13(5.7%) 6(2.9%)

*Top one topic, “Top two topic, “Top three topic.
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Scientific Explanation
Scientific Argumentation
Model reasoning
Learning Progression



Issues Past focus Future focus

Learning

Teaching

Alternative conceptions

Science process skills

Radical constructivism

Learning science

Inquiry

Classical conceptual change
PBL/STS

CAl

Representation/Mental model/
Analogical reasoning

Scientific reasoning/
Argumentation

Sociocultural constructivism
Learning science and Learning

about science (NOS)

Inquiry

Multiple perspective conceptual
change

STEM education

MBL/CBL



Issues Past focus Future focus

Assessment and Evaluation - Summative assessment -Formative assessment

Teacher Education and - Teachers’ behaviors - Teachers’ learning how to te
Professional Development ach
- Teachers’ teaching - Pedagogical content knowled
ge (PCK)
- Top-down (workshop/PAR) - Bottom-up (lesson study, acti
on research, self-study)
- Theories to practice - Practice into theories
Research Methods -Survey -Qualitative

-Experimental design -Mixed method
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Non-cognitive Skills
* msunilaunn (Problem solving)
* N158579LUUIABY (Modelling)
* nsliwaBeIngA1ans (Scientific reasoning)
* A5LALELYINYIAIENS (Scientific argumentation)
* HUTTOUSNIINEAERS (Scientific performance)
* NNWLATZUIUNIEULES (Inquiry skills)
* vinwewnlayniag1eiuila (Collaborative problem skills)

* ynwen15AnaUla (Decision making)
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OriginalPaper

Activating Students’ Argumentative Resources on Socioscientific Issues by

Indirectly Instructed Reasoning and Negotiation Processes
Maria Jafari, Anke Meisert

OriginalPaper

Discussing Paths Trodden by PCK: an Invitation to Reflection
Stefannie de Sa Ibraim, Rosaria Justi

OriginalPaper

A Framework for the Development of Schoolyard Pedagogy
Kelly Feille

EditorialNotes

Practitioner Learning in the Intersections Between Science and Language
Valeria M. Cabello, lvan Salinas Barrios, David Geelan

» Download PDF (239KB) » View Article



Argumentation as a Strategy for Conceptual Learning of Dynamics

Abstract

Researchers have emphasized the importance of promoting argumentation in science
classrooms for various reasons. However, the study of argumentation is still a young field and
more research needs to be carried out on the tools and pedagogical strategies that can assist
teachers and students in both the construction and evaluation of scientific arguments. Thus, the
aim of this study was to evaluate the impact of argumentation on students’ conceptual learning
in dynamics. True-experimental design using quantitative research methods was carried out for
the study. The participants of the study were tenth graders studying in two classes in an urban
all-girls school. There were 26 female students in each class. Five argumentations promoted in
the different contexts were embedded through the dynamics unit over a 10-week duration. The
study concludes that engaging in the argumentative process that involves making claims, using
data to support these claims, warranting the claims with scientific evidence, and using
backings, rebuttals, and qualifiers to further support the reasoning, reinforces students’
understanding of science, and promotes conceptual change. The results suggest that

argumentation should be employed during instruction as a way to enable conceptual learning.

Eskin, H. & Ogan-Bekiroglu, F. Res Sci Educ (2013) 43: 1939. https://doi.org/10.1007/s11165-012-9339-5



Argument-based Inquiry

Model-based Learning with Argumentation
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DESIRED QU TCOMES OF EDUCATION

What are the Desired Outcomes of Education?

The Desired Outcomes of Education (]I_.]Q_lg_ﬂ are attributes that educators aspire for every Singaporean to have by the
completion of his formal education. These outcomes establish a common purpose for educators, drive our policies and
programmes, and allow us to determine how well our education system is doing.

The person who is schooled in the Singapore Education system embodies the Desired Outcomes of Education. He has
a good sense of self-awareness, a sound moral compass, and the necessary skills and knowledge to take on
challenges of the future. He is responsible to his family, community and nation. He appreciates the beauty of the world
around him, possesses a healthy mind and body, and has a zest for life. In sum, he is

e a confident person who has a strong sense of right and wrong, is adaptable and resilient, knows himself, is
discerning in judgment, thinks independently and critically, and communicates effectively;

e a self-directed learner who takes responsibility for his own learning, who questions, reflects and perseveres in
the pursuit of leaming;

e an active contributor who is able to work effectively in teams, exercises initiative, takes calculated risks, is
innovative and strives for excellence; and,

e a concerned citizen who is rooted to Singapore, has a strong civic consciousness, is informed, and takes an
active role in bettering the lives of others around him.
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Research Methodology

Yes or No Questions > How and Why Questions

Positivism—— Interpretivism—— Critical
theory

Third-person Second-person First-person



Research Questions

Yes or No?

What?
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How?

In what ways?

ADdau X M lvniseuinnisiseu;
2814ls
anwaznsaeuialvinSewdile
NOS a2stUuagngls
uneuldineensiviviaualde
WMeFanIag1els vazsEu3aN
NANTIUFULAIZNIANS



v 1
1

NiNanan1sasiulnvesRuiInTe L

D

X > Y

ASFRULUVUNALALNISADUNLLIY
N1SNAaI NS ULLUIAR
VIANYIFTENS AN UNTD L




ANSEDUNLUUNITNAFDIV AU NS 8U

LUIAANIINYIAIENS A UAT B L



dn1saausiefanssy X And1 Y wisol
dlatniseussudisianssu X waamqm‘é 319
NaNssy Y sl

uilaissudleianssy X wadugndvestinSeunauuas
NAISYU LANFAIN UKD 4



Research methodology - paradigm

JPositivism - Experimental research, survey research
Is/Are.....7
What....?

Dlnterpretivism — Case study, Ethnographic research, action

research, self-study research

How...?
Why...7
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« Qualitative
« Student learning



Focus on
« Student learning

 Student collaborative
learning
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Abstract

This classroom action research aimed to investigate ways to develop students’ mental
model in the rate of reactions through model-based inquiry (MBIl) approach and examine
students' mental models in the rate of reaction after the lesson. This study was based on self-
study and reflective-based research in which | researched my own teaching in a chemistry
class of 28 grade-11 students. | collected data from my reflective journals and mental model
test. Qualitative data were analyzed by inductive process such as categorizing, comparing and
concluding. In the research findings, | found the ways to teach for improving students’' mental
models as follows: using videos to show difference between macroscopic and microscopic
changes through analogy can improves students’ mental models to scientific models; teaching
sequences should start with engaging students with questions then find the answer, and let
them build models and discuss with whole class; using challenged questions, answering with
questions and discussing questions in the whole class, as well as having students getting
involved with or had the experience with improves students' metal models. | also found that MBI

could enhance most students’ mental models in the rate of reaction in correct mental models.

Keywords: Mental models, Model-based inquiry, Rate of reaction
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Developing Students’ Argument Skills Using Socioscientific
Issues in a Learning Unit on the Fossil Fuel Industry and Its
Products

Bureerat Suephatthima, Chatree Faikhamta*
Department of Education , Faculty of Education, Kasetsart University, Bangkok, Thailand
*Corresponding Author: chatreechem@yahoo.com

ABSTRACT

Argument skills play a crucial role in fostering students’ scientific literacy. Students who possess such skills can employ reason and
evidence to make decisions. This classroom action research was aimed at investigating the best practices for teaching chemistry
to promote argument skills through socioscientific issues (SSI). The participants were 46 Thai students in Grade 12 (students aged
approximately 17 years old) studying petroleum chemistry in the first semester of the 2014 academic year. To research my own teaching,
I collected data from classroom observation, my reflective journals, the students’ reflective journals, and an argument skill questionnaire
(ASQ). Debating on petroleum-related issues helped the students to practice and improve their reasoning skills, and it showed them the
importance of using evidence to formulate a reliable argument. The competition to answer questions in class also allowed students to
practice reasoning. Finally, the ASQ results indicate that teaching through SSI can improve students® argument skills. The implication
of the pedagogy of argumentation in science classroom is discussed.

KEY WORDS: argumentation; secondary students; chemistry; questionnaires



| Levels of Counterarguments

Figure 11: Percentages of students at each level of counterarguments
in the pre-and posttests
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Figure 12: Percentages of each level of rebuttal
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Levels of Rebuttals

The patterns of relevant and clear rebuttals were classified
into three patterns for the first cycle: (1) Rebut by showing the
weak point of the counterargument, (2) rebut by disproving the

Best Practices for Improving Students’ Argument Skills
I sought the best practices for improving Grade 12 students’
argument skills and teaching the learning unit on fossil fuels
and their products. The teaching results were collected from
my reflective journals and those written by the students after
every step of each cycle. Inductive analysis was carried out
on the data to elicit the pros and cons of each step. The best
practices comprised four steps of teaching: (1) Use good SSI,
(2) inform students’ knowledge of SSI, (3) scaffold knowledge,
and (4) construct an argument.

Use Good SSI

SSI was applied as the context of learning science and argument
skills for a whole cycle; thus, it needed to be attractive to the
students. I identified some characteristics that made SSI
attractive. For example, it was directly involved in students’
lives and evoked their feelings. Moreover, SSI needed to be
connected to the class objective(s) to allow students to learn
the science content.

Direct Involvement in Students’ Lives
The direct involvement of SSI in the students’ lives meant the
potential to change their way of living. In the first cycle, SSI



than that in the counterargument. The percentages of each
pattern of relevant and clear rebuttals are shown in Table 9.

After the second cycle, students had learned some information
that helped them rebut a counterargument by disproving it. The
improvement of the rebuttals in the second cycle (8% increase)
was less than in the first cycle (35% increase). This issue will
be discussed in section 3.3.

Regarding the five components of argument skills, students had
improved some characteristics that enhanced their argument
skills. The data from students’ reflective journals reveal that
they improved in self-confidence, assertiveness, manner of
speaking and listening, and class participation.

» Thavedeveloped my self-confidence and have participated
more in class.

*  We should not make ourselves the center of the universe.
We should listen to other options.

« Thave learned the manner of speaking and listening.

* Iamareserved person, so I do not talk much. However,
when the teacher assigns public speaking, I have more
confidence to speak in class.

the price of petroleum. Then, the prices of goods and services
would be affected, and finally, this would affect the students’
living expenses.

As shown in my reflective journal for step 1 of the first cycle,
half of the class had never heard of the Thai oil fund and the

other half had heard of it but did not know what it was. Part
of the reflective journal was translated and is shown below:

This made me quite surprised when I had been teaching that
class. Hence, I asked them what they would do if they were
watching TV and the economic news came on. The students
answered all together, “Change the channel.” That meant that
the issue I was using was not interesting to them.

Evoke Students’ Feelings

The SSI might not have directly affected the students’ lives,
but if it evoked feelings in them, it would be attractive to them.
The SSI could be related to humanity and environment. In the
second cycle, I applied the SSI concerning a coal-fired power
plant in Krabi Province to teach about coal and the pollution from
producing and using petroleum products. I asked if any of my
students had heard about petroleum related to coal-fired power
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Development of analytical thinking ability and
attitudes towards science learning of grade-11
students through science technology engineering
and mathematics (STEM education) in the study
of stoichiometry

Patcharee Chonkaew.” Boonnak Sukhummek*® and Chatree Faikhamta®

The purpose of this study was to investigate the analytical thinking abilities and attitudes towards
science learning of grade-11 students through science. technology. engineering. and mathematics
(STEM) education integrated with a problem-based learning in the study of stoichiometry. The research
tools consisted of a pre- and post-analytical thinking ability test a science learning attitude test
classroom observations, student reflective journals. and semi-structured interviews. The findings
indicated that STEM learning activities based on problem-based learming successfully developed
analytical thinking abilities and attitudes towards science learning. Consequently. the students realized
how important theories are, and were able to integrate their knowledge from wvariocus fields to solve
problems and to create new innovations. About 807 of the students showed higher analytical thinking
ability scores above the prescribed criterion of 707 of the full score. After learning. the scores of the
students were higher than those before learning at a confidence level of 0.01. The attitudes towards
science learning were higher than those before learning at a confidence level of 0.01. The successful
activities of STEM started with offering knowledge to students through an inquiry-based process untl
they could construct the knowledge on their own. After that the teacher initiated a problem situation
and allowed each group of students to create a useful product adopted from the experimental results
via integrating STEM knowiledge to modify their creative works.



SEMINAR*KRUCHAT

s1e3auUL KangasuStueunln awndnenmansfinu uKisnendeinunsAans
YIUAUASITNSIUWOIE:IanIUdBUAUIKUlUUS:IGUEY gSaududusienms [og Assns dhefm

.
305 2000 | wnn

167.2020

01082000

) SCIENTIFIC

the course
NDS  Student
conceptlons
ES scientiic explanation
in science education Sceic arpuTIECiolion
SR s

sA.0s.sI08/sA.0s.ARINW
Cav

7% ilir

ﬁmﬁ,@ﬁqam

i = oAy

1807.2000 7507 2000

ﬂﬂ.ﬂ’ a1 91
UKNINEdBIBEVTKU

06.08.2020

S@HEN@E
EDUE/

05.09.2020
UALITATIVE

ESEARCH

SCIENCE EbucaTiON

NSCIENCE
CLASSROOM

: 15.0US ASH -

SEMINAR*KRUCHAT

s1e3duUL KangasuStueunln awndnenmansfinu uKisnendeinunsAans
¥IUALUASITNSIUWDIE:IaNIUaBUAIUIKUTUUS:IGUEY 9 soudidusiems log asyins dhedim

.
305 2000 | wnn

Introduction to the course
NDS  Student
conceptlons
ES scientific explanation
in science education Sceic arpuTIECiolion
M:\'; NLW inw

167.2020

m l I’Mi‘]"

ﬁ"m -

1807 2020

L
06.08.2020

. S@HEN@E
EDUE/

sneg

008,200

Cegiy

e ﬂ) s
| PLC A
| LESSON STUDY

NSCIENCE
CLASSROOM

2006 ]lil‘ 78620 if

Lé*éﬁ.fg atm

Weerapat Suksiri uR.as,

Ursweruty of Castormes Wervedey

2507 .00

: 1S.. 3 S S "1 WO
amuudvasumsasungwnangia:nalulas

05.09.2020
UALITATIVE

ESEARCH

SCIENCE EbucaTiON




Uy

1. lawnlain Research Anagls

2. LARARLTNAUADNITYININY

3. BudundeidedeiSaou (Wwaeg1nIusee inquiry 979758AR 1 aule
l51p3U?)

4. manidodudamidineusgudn nansidelaildaisesdanmsival
(WadugnsveniniEeuigoum e IsuUVa T gInN I35 AR UUnFNSE l3i)

5. sulsuinivulugenmdasnuAInIniNY

6. Wan133398 Contribute $1U398N19 Science Education Uay

7. mMsenunaudglasuniseausululednie



Thank you so much



