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ABSTRACT 

This study aims to analyse pre-service science teachers’ use of meta-discourse to construct students’ scientific 

knowledge. Data were collected from classroom observation, video recording, and review article. Results indicated ten 

major categories of meta-discourse (move/interactions pattern, types of utterance, the purpose of utterance, cognitive 

process, meta-discourse, classes, Socratic questioning, verbal jigsaw, semantic tapestry, and framing) on the learning of 

additive, addictive, and psychotropic. The use of meta-discourse in the main stage of teaching was mainly indicated 

from the stages of discussion and analysis of questioning which consist of four aspects of classroom discourse. 

According to the interaction between the teacher and students, the opening stage has Initiation – Response – Follow-up 

pattern. Regarding the teachers’ questioning based on approaches and strategies, there are four domains, such as the 

Socratic questioning, verbal jigsaw, semantic tapestry, and framing. In terms of the purpose of utterance, the series of 

“accept and focus” have a correlation with C-S in the type of utterance. In summary, the analysis of the meta-discourse 

in science chemistry for the teaching and learning process comprises on the analysis of classroom discourse theory and 

questioning based on approach and strategies. 

Keywords: Analysis of interaction-discursive, Meta-discourse, Pre-service science teachers, Science-

chemistry, Teaching and learning. 

1. INTRODUCTION 

A The study of discourse is the important issues in 

past two decades. The acquiring of knowledge in the 

classroom for the students is the socially constructed and 

can be examined by discourse analysis approach [1]. 

Specifically, the discursive analysis in classroom can 

provide new insights of the practice, learning, complex 

and dynamic of the student-student and students-teachers 

interaction. The interaction between teacher and student 

in the classroom can produce the development of 

knowledge and thematic content of science education [2] 

[3] [4].  

In term of science teaching, there are five standards 

or assumption, such as the vision of science education 

described by the Standards requires changes throughout 

the entire system, what students learn is greatly 

influenced by how they are taught, the actions of teachers 

are deeply influenced by their perceptions of science as 

an enterprise and as a subject to be taught and learned, 

student understanding is actively constructed through 

individual and social processes, and actions of teachers 

are deeply influenced by their understanding of and 

relationships with students [5]. Although science 

education teachers have learned much about the 

interaction students and teachers in the science 

classroom, but it has been largely stranded in discourse 

analysis and teachers cannot manage with systematically 

reviewed and analysed the use of metadiscourse [2] 

The interaction of students and teachers in science 

teaching consist of three sequences with different 

characteristic [6]. Firstly. The introduction stage. This 

stage is encouraging students to connect on previous 

subject which have correlate with recently subject. In 

addition, the teachers on this stage is increasing the 

students’ motivation to prepare acquire the lesson. 
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Secondly, the core stage. In this stage, teachers are 

delivering, discussing, and collaborating with several 

strategy of learning to achieve the learning of goals. 

Lastly, the closing stage. The stage is focusing on the 

summary of the lesson. Teachers and students collaborate 

to make conclusion of the lesson. Although science 

education researchers learned about the social 

interactional processes of classroom talk and the thematic 

content and knowledge development aspect of the talk, 

the science education researchers have neglected on the 

discourse analysis [7]. In addition, the classroom talk for 

science classroom is not real science as described as 

science talk [4],[8].  

In term of the discourse sequences, [9] proposed at 

least two utterances or two turn exchange, such as 

initiation (I)-response (R)-evaluation (E) as indicate the 

quality of students’ interaction in the science classroom. 

The issue of IRE/F research was conducted in past 40 

years. The investigated of classroom-discourse in 

classroom become familiar between teachers and 

students [10]. The discourse in the classroom is 

encouraging teachers to initiate interaction with students 

by known-answer question. The aim of this study is to 

analysis of interaction-discursive in core stage of the 

science lesson with the basic competency additive, 

addictive, and psychotropic. 

 

2. METHODS 

The qualitative method with descriptive analysis was 

used to gain the data [11], such as transcript, coding, and 

the major of several meta-discourse analysis. The video 

recording from the science classroom observation with 

the interaction talk to talk between students and students, 

and/or students with the teachers become the focus of this 

research. Overall, based on the curriculum 2013, the time 

duration of pre-service science teachers practicing is 

around 40 to 50 minutes.       

The data for this study were taken from pre-service 

science teachers who perform in microteaching course. 

This course is compulsory course within pre-service 

science teachers must accomplish the teaching and 

learning with several science topic and model of 

teaching. This research use topic additives, addictive, and 

psychotropic with the sub-topic food test contains 

additive, addictive, and psychotropic substances [6] with 

focus on student cantered activities. Furthermore, the 

teaching and learning of pre-service science teachers in 

microteaching course is the practicing of pre-service 

science teachers teach before them teaching in the real 

school.  

In terms of practicing, the instructional approach in 

microteaching course is every lecture has group and the 

group have various strategy to teach. For example, one 

pre-service science teacher represented a group to teach, 

and the rest of other students are doing preparation before 

teaching, such as the construction of the lesson plan, 

worksheet, evaluation sheet, and the laboratory 

equipment which use in teaching. There are 9 students 

who participate in one group of class. The seating of the 

classroom is consisting of nine students within three 

columns and three students in pairs. 

3. RESULTS AND DISCUSSION 

The result of the coding scheme of the additive lesson 

with food test contains natural additives and synthetic 

additives. The analysis of coding scheme was based on 

ten items of classroom discourses theory, such as 

move/interaction, types of utterance, and the purpose of 

utterance, cognitive process, meta-discourse, classes, 

Socratic questioning, verbal jigsaw, semantic tapestry, 

and framing. 

This additive lesson with food test contains the 

natural additive and the synthetic additive is a part of the 

compulsory course that students in the group arrange the 

lesson plan and implement in teaching and learning or 

microteaching in the classroom. The practicing in the 

classroom focusses on main stage. The result of first main 

section of teaching and learning showed in table 1. 

In the main stage, the coding scheme of the additive 

lesson with food test contains the natural additive and 

synthetic additive. The analysis of coding scheme was 

based on ten items of classroom discourses theory, such 

as move/interaction, types of utterance, the purpose of 

utterance, cognitive process, meta-discourse, classes, 

Socratic questioning, verbal jigsaw, semantic tapestry, 

and framing (see table 1). 

The move or interaction pattern between teacher 

and students are following the I-R-R-R pattern and I-R-F 

pattern. The I-R-R-R is the interaction between teacher 

and three students who have a discussion where students 

following teacher question about how to identify the 

synthetic artificial coloring agents [12]. In one hand, the 

I-R-R-R pattern of interaction is based on teacher initiate 

by raising the question about “is there any different 

answer with your friend?” and the response from students 

is ‘same’ as the teacher’s feedback or follow-up. 

Furthermore, the type of utterance is question-answer 

(Q&A) and comment-statement (C-S) from the teacher. 

The Q&A is the interaction between teachers could 

involve group as an individual or a group. This activity 

could improve the science inquiry in classroom [13]. In 

addition, another type of utterance is C-S which came 

from the teacher after students gave the answer. The 

purpose of this interaction is the teacher’s reflection 

based on students’ answer. For example, this is indicated 

as follows, “Yes, good. So, children, Adi group's 

answers” that “the colour of turmeric without soap water 

is orange, with soap water it changes into the red"; 

“pandan leaf are green in the beginning and it becomes 

light green with soap water"; " In tartrazine, the green one 
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and the yellow one doesn’t change in its colour" and “yes 

good Ida. and for addition. Usually, food with synthetic 

artificial colouring agents, its taste is bitter, and the 

colour left in our hand, tongue, and others”. 

According to the purpose of utterance, in the coding 

scheme explain that student’s interaction as a reply from 

teacher question. There is good interaction between 

teacher and students because students replied toward 

teacher elicitation. Besides elicit and reply, the purpose 

of utterance is to accept, focus, and extend about the other 

ideas from another group. For instance, “Yes, good. So, 

children, Adi group's answers that "the colour of turmeric 

without soap water is orange, with soap water it changes 

into the red"; “pandan leaf are green in the beginning and 

it becomes light green with soap water"; " In tartrazine, 

the green one and the yellow one doesn’t change in its 

colour".  

It means that teacher accepted the group idea about 

“the change of colour” and focus on how the colour is 

changed toward the food which was given an indicator to 

know the food contains the natural substance or synthetic 

substance. Moreover, there are three of the cognitive 

process such as evaluate, confirm, and explain. Through 

the cognitive process, teachers gain the evidence-based 

tools and guidelines for implementation in the classroom 

directly [14]. To gain the knowledge, students are 

evaluated by their thinking about food test by several 

indicators to understand which one the food is safe and 

not safe or dangerous. In addition, students are 

confirming the teacher’s question about the alternative 

ideas about food test. 

The teacher is trying to construct students’ 

knowledge by using meta-discourse [2]. The challenge 

category of meta-discourse was used by the teacher to 

construct students’ knowledge to encourage students the 

way to think, make an idea from another group in the 

science classroom. Furthermore, the communicative 

approach in the science classroom with additive 

substance is interactive-dialogic because the teacher has 

communication with the small and large group, with one 

by one students or teacher with student 1, student 2, and 

student 3 [15]. 

The author also discussed teacher questioning 

approach that stimulates productive thinking. According 

to the coding table, there are five approaches such as 

stimulating multimodal thinking, Pumping, Question-

based summary, Constructive challenge, and question-

based outline.  

T: If people don't study or their school 

doesn't have a laboratory, with what things 

to test it from synthetic artificial coloring 

agents? 

Based on the dialogue above, the type of teacher 

questioning in the science classroom is stimulating 

multimodal thinking. The teacher encouraged students to 

think in a variety that if people or community doesn’t 

have a laboratory to test the addictive substance in the 

food, so, how they can test it. Students must think deeply 

to find the alternative way to test the food which predicts 

contain synthetics colouring agents [16-17]. 

4. CONCLUSION

In terms of science teaching in the classroom,

particularly for pre-service science teachers who 

conducted the microteaching course, should have pay 

attention on students and teachers’ interaction. The 

interaction can be analyzed by classroom discourse, 

which deeper analysis on knowledge within social 

construction. Regarding the microteaching course, the 

analysis of interaction-discursive in the main stage of 

science lesson with the material additives, addictive, and 

psychotropic within sub: food test contains additive, 

addictive, and psychotropic substances, such as 

move/inter-actions pattern, type of utterance, purpose of 

utterance, cognitive process, meta-discourse, classes, 

Socratic questioning, verbal jigsaw, semantic tapestry, 

and framing. 
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Table 1. The Analysis of interaction-discursive in main stage of science lesson with the material: additives, addictive, and psychotropic 

(Sub: food test contains additive, addictive and psychotropic substances) 
Utterance Move/inter

-actions
pattern

Type of 
utterance 

Purpose 
of 

utterance 

Cognitiv
e 

process 

Meta-
discourse 

classes Socratic 
questioning 

Verbal 
jigsaw 

Semantic 
tapestry 

Framing 

T: If people don't study or their 
school doesn't have a 
laboratory, with what things to 
test it from synthetic artificial 
coloring agents? 

I Q Elicit - Topicalizer/
apply 

knowledge 

Interactive 
- Dialogic

- - Stimulating 
multimodal 

thinking 

- 

S1: it can mam, with turmeric R A Reply Evaluate - - - - - 
S2: with lime water  mam R A Reply Evaluate - - - - - 
S3: with soap water mam R A Reply Evaluate - - - - - 
T: is there any answers 
different from Adi group’s 
answers? 

I Q Elicit - Pumping - - - 

S: Same R A Reply Confirm - - - - - 
T+S: yes, good. So, children, 
Adi group's answers that"the 
color of turmeric without soap 
water is orange, with soap 
water it changes into the red"  
“pandan leaves are green in 
the beginning and it becomes 
light green with soap water"  
" In tartazin, the green one and 
the yellow one don't change in 
its color" 

F - E C - S Accept, 
focus, 
extend 

Evaluate - - - - Question-based 
summary 

T: now whose group wants to 
present its observation from no 
5 to 7? 

I Q Elicit - Challenge Constructive 
challenge 

- - - 

S: I want mam R A Reply - - - - - - 
T: Yes, Agus. Please come F C Accept - - - - - - 
S: Analyst from our group: " 
yellow tofu, in the beginning, is 
yellow, and with soap water it 
changes to red", then " Dadar 
gulung" in the beginning is 
green and with soapy water it 
is not changing in colour, still 
green, and " lapis" cake, in the 
beginning, is green and with 
soapy water it is not changing 
in colour, still green" 

R A Reply Explain - - - - - 
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Utterance Move/inter
-actions
pattern

Type of 
utterance 

Purpose 
of 

utterance 

Cognitiv
e 

process 

Meta-
discourse 

classes Socratic 
questioning 

Verbal 
jigsaw 

Semantic 
tapestry 

Framing 

T: yes, good Ida. And for 
addition. Usually food with 
synthetic artificial coloring 
agents, its taste is bitter, and 
the color left in our hand, 
tongue, and others 

F C - S Accept, 
focus 

- Importance/
topicalizer

- - - Question-based 
outline  

S: yes sir, I have experienced 
like it 

R A Reply Evaluate - - - - - 

Advances in Engineering Research, volume 209

536

Advances in Engineering Research, volume 209



AUTHORS' CONTRIBUTION 

Beni: conceptualization, method, and drafting 

manuscript; Ricky: Transcript, coding, review, and 

editing of manuscript; Chiang: review of manuscript, and 

giving the permission to submit; and Binar: data curation, 

data visualization and editing. 

ACKNOWLEDGMENTS 

The authors wish to express their gratitude to the 

head of the Department of Sciences Education at State 

University of Surabaya, Surabaya Indonesia for 

supporting this research. 

REFERENCES 

[1] J. P Gee, J.L. Green, Discourse analysis, learning,

and social practice: A methodological study.

Review of research in education, 23(1), (1998) 119-

169, DOI: https://doi.org/10.2307/1167289

[2] K.S. Tang, Analyzing teachers’ use of

metadiscourse: The missing element in classroom

discourse analysis. Science Education, 101(4),

(2017) 548-583. DOI: https://doi.org/101.

10.1002/sce.21275

[3] G.Kress, C. Jewitt, J. Ogborn, C. Tsatsarelis,

Multimodal teaching and learning: The Rhetorics

of the science classroom, London, England:

Continuum, 2001.

[4] J.L. Lemke, Talking science: Language, learning

and values. Norwood, NJ: Ablex, 1990.

[5] National Research Council, National Science

Education Standards. Washington, DC: The

National Academies Press, 1996,

https://doi.org/10.17226/4962.

[6] Ministry of Education, Indonesian Law No. 20 of

2003 on National Education System. Ministry of

Education. Indonesian Government Regulation No.

20. 19 year 2005 on National Education Standards,

National Education Standards Agency, Ministry of

Education, 2005

[7] W.J.V. Kopple, The importance of studying meta-

discourse. Applied Research on English Language,

(12), 2012 37 – 44, DOI:

https://dx.doi.org/10.22108/are.2012.15453

[8] E.B Moje, Talking about science: An interpretation

of the effects of teacher talk in a high school science

classroom. Journal of Research in Science

Teaching, 32(4), (1995) 349-371, DOI:

https://doi.org/10.1002/tea.3660320405

[9] H. Mehan, Learning lessons: Social organization in

the classroom. Cambridge, MA: Harvard

University Press, 1979.

[10] A.M. Lawrence, S. Crespo, IRE/F as a Cross-

Curricular Collaborative Genre of Implicit

Argumentation, Theory into Practice, 2016, 55:4,

320-331, DOI: 

https://doi.org/10.1080/00405841.2016.1209021

[11] J.W. Creswell, Research design : qualitative,

quantitative, and mixed methods approaches — 4th

ed. California: SAGE, 2014.

[12] C. Chin, Classroom Interaction in Science: Teacher

questioning and feedback to students’ responses,

International Journal of Science Education, 28(11),

2006 1315-1346, DOI:

https://doi.org/10.1080/09500690600621100

[13] C. Chin, Osborne, Students' questions: a potential

resource for teaching and learning science, Studies

in Science Education, 44:1, (2008) 1-39, DOI:

https://doi.org/10.1080/03057260701828101

[14] Y. Weinstein, C.R. Madan, M.A. Sumeracki,

Teaching the science of learning. Cogn.

Research 3, 2, 2018, DOI:

https://doi.org/10.1186/s41235-017-0087-y

[15] R. Innes, Dialogic Communication in Collaborative

Problem Solving Groups. International Journal for

the Scholarship of Teaching and Learning, 2007, 1.

DOI: https://doi.org/10.20429/ijsotl.2007.010104

[16] M.A.K. Halliday, Language as social semiotic: the

social interpretation of language and meaning.

London: Edward Arnold, 1978.

[17] G. Kress, T. van Leeuwen, Reading images: the

grammar of visual design. London: Routledge,

1996.

Advances in Engineering Research, volume 209

537

https://doi.org/10.2307/1167289
https://doi.org/101.%2010.1002/sce.21275
https://doi.org/101.%2010.1002/sce.21275
https://doi.org/10.17226/4962
https://dx.doi.org/10.22108/are.2012.15453
https://doi.org/10.1002/tea.3660320405
https://doi.org/10.1080/00405841.2016.1209021
https://doi.org/10.1080/09500690600621100
https://doi.org/10.1080/03057260701828101
https://doi.org/10.1186/s41235-017-0087-y
https://doi.org/10.20429/ijsotl.2007.010104

