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The purpose of this study was to examine the science writing and perception of students who experienced
the argument-based claim and evidence writing approach. One hundred and eight grade 11 students were
assigned to an experimental group, while 99 grade 12 students were assigned to a comparative group
in their earth science classes. Students’ science writings on two science topics were scored using an
analytic rubric developed in this study. The comparison of experimental and comparative groups in

science writing was carried out using an independent two samples t-test. Students’ perception on the
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instruction was examined using an open-ended survey. Science writing by the experimental group scored
significantly higher than that by the comparative group, except for the big idea of ‘green energy.” For
six concepts in 'green energy' and four concepts in 'plate tectonics, there were more students in the
experimental group than the comparative group who indicated them in their science writing. Students’
perception on the instruction was positive in that they mentioned planning and conducting inquiry, citing

of claims and evidence, and developing inquiry questions were helpful in science learning. The results
of this study imply that the argument-based claim and evidence writing approach should be implemented
in science classrooms for students to develop a conceptual framework for science.
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Table 1. Argument-based claim and evidence writing approach

Stage Teacher Student

Stimulate student motivation,
engage students in identifying

> . Examine materials and
questions, use various types of

Identlfymg teaching materials, and %derlltlf.y ~pr0blems/quest10ns
Questions s in individual, group, and
promote student thinking by
. . class levels
asking open-ended questions to
students
Designing Ask probing questions to each Plan and carry out

group of students in order to
guide students to plan proper
investigations; provide students

and Carrying
out Investi-

investigations to answer
testable questions; examine

ti . . ta gi to them.

SEHOMS - with appropriate data data given to them
Data Ask questions to students Analyze and interpret data
Collection regarding what they observed that are given to them or

collected from their own
investigations

through investigations and

and Analysis ways how they analyze data.

Propose claims answering the
questions based on data
interpretation; and provide
evidence to support the
claims individually

Guide each student to propose
Claim and claims based on data
Evidence 1 interpretation and present data
back up the claims

Use questioning strategies,

provide feedbacks to students, Compare claims and

facilitate each group evidence each other; agree,

Group negotiation on claims and disagree, support, refute,

Negotiation evidence, and guide students negotiate claims and

support and revise their claims evidence; clarify and revise

and evidence through group claim and evidence

negotiation

Guide students to propose Propose revised claims and

ECVl ia(;::lczmlil revised claims and ev.ide.nce eVidepc§ based on group
based on group negotiation  negotiation
Provide reading materials from Find information related to
textbooks and references to  their claims and evidence
Reading  connect to their claims and from reading materials and
evidence and construct revise and articulate their
accurate science concepts claims and evidence
Guide students to reflect what ReflecF the. whole procedure
. regarding idea changes,
Reflection and how they learn science; errors revision, further

stimulate student

.. questions, and science
metacognition

concepts
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Table 2. Analysis framework for evaluating student science

writing
Components Level
. 0 1 2
Number 1 point per each big idea
. may include
Accuracy inaccurate . .. accurate
inaccurate big idea
. may include
Big Id .. . . . . . -
g fdea Sufficiency  insufficient insufficient big  sufficient
idea
- L may include .
Validity invalid invalid big idea valid
Number 1 point per each concept
. may include
Accuracy inaccurate . accurate
inaccurate concept
may include
Concepts  Sufficiency  insufficient insufficient sufficient
concept
Validity invalig Moy include valid
invalid concept
Connection 1 point per each connection
Number 1 point per each mode
. may include
Accuracy inaccurate . accurate
inaccurate mode
- . . may include -
Multi modes Sufficiency  insufficient insufficient mode sufficient
- N may include .
Validity invalid invalid mode valid
Embeddedness unembedded may be embedded
unembedded
Logical - I .
Structure illogical may be illogical logical
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Table 3. Concepts of Green Energy

Table 4. Concepts of Plate Tectonics

Concept Code Concept Code
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generation P A S RHET, Reversion of RN XA 07 BAR) e =
Wind power Hleke] 2% oA & 7o 3 AA|A A7)0 terrestrial M Al B, A A7) Wkt AR P}
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O _O /\
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energy sources .
o The 3445 Wol Zyslm glon) 4 Conservative S ——_—
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Table 5. Independent two samples t-test for science writing
Experimental group (N=108) Comparative group (N=99)
t df p
Mean S.D Mean S.D
big idea 5.49 1.59 4.95 2.80 1.73 205 0.09
concepts 10.94 1.87 8.20 2.55 8.87 205 .000*
Green Energy multi modes 3.95 4.11 1.28 2.71 5.46 205 .000*
logical structure 1.78 A8 1.55 .67 2.87 205 .004*
sum 22.15 5.17 15.97 4.94 8.78 205 .000*
big idea 423 2.67 3.25 3.09 2.45 205 .02%
Plat concepts 8.34 1.97 5.24 3.25 8.37 205 .000*
Tectzrfics multi modes 7.53 3.55 3.74 3.74 7.48 205 000*
logical structure 1.33 .70 0.82 .64 5.50 205 .000*
sum 2143 5.84 13.04 7.72 8.86 205 .000*
*p<.05
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Table 6. Students presented each concept in science writing

(Number(%))
Experimental Group  Comparative Group

Concepts (N=108) (N=99)

A 95 (88.0) 82 (82.8)

B 73 (67.6) 36 (36.4)

C 91 (84.3) 74 (74.8)

D 12 (11.1) 25 (25.3)

Green Energy E 88 (81.5) 34 (343)

F 94 (87.0) 73 (73.7)

G 86 (79.6) 39 (39.4)

H 60 (55.6) 5(5.1)

I 15 (13.9) 20 (20.2)

J 102 (94.4) 47 (41.5)

K 102 (94.4) 42 (42.4)

. L 66 (61.1) 1 (1.0)

Plate Tectonics M 41 (38.0) 0 (0.0)

N 34 (31.5) 41 (41.4)

0 34 (31.5) 38 (38.4)

P 21 (19.4) 19 (19.2)
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Analysis of Student Science Writing and Perception on Argument-Based Claim and Evidence Writing Approach
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