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4.1 Jiﬁﬁ;“ ('situation model)

[I WS SR IR R RIS RS SIS S o ST HJ
RIFER RIES = 2 #k%’tjﬁfsuﬂ JF'FE%EU% f%T" Rouet (2006 ) fﬁﬁ['ﬁ%‘ﬁﬁ%g%%%'%ﬁﬁ | AT
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R 7 Kendall o FIFERBAWHER (N=321df=31)

HORE AT TR YR,
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P .000 .000 .000 .000
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&9 RSM E PCM £AEE—ER (N=1535)

Deviance fEif7: BIC
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+rater +criteria +rater*criteria
| | | |
| | | |
12 | | |
| | | |
11 | | |
| | | |
| | | |
10 | | |
| | | |
8 | | | |
| | | |
| | | |
8 | | | |
| | | |
7 | | | |
il | | |
6 | | | |
EEI | | |
RE| | | |
5 T | | |
HEEI | | |
4 KEEE| | | |
HHEEE | | | |
ERKREEE| | | |
3 KENEEE | |
HXNEER | | | |
2 EENANEEE | |
EEEXNKERE| 14 |
HEEEENEEE | | |
1 EEEXYKEEE| | |
EEKXNEEE | 13.22.3 1.43.4 |
0 REEXNEER 2 3 12 11.12.1 1.2 2.2
TEEXEEEE 1 | 13.1 1.33.32.4 |
-1 EEEENEXEEE| 113 |
EREREEE | | | |
HHNEER | | | |
2 HEEI | | |
KXEEE| | | |
3 T | | |
HEEE| | | |
EEI | | |
4 HE| | | |
il | | |
5 il | | |
il | | |
il | | |
-6 il | | |
| | | |
-7 | | |
| | | |
-8 | | |
| | | |
| | | |
-9 | | |
| | | |
-10 | | | |
| | | |
| | | |
-1 | | |
| | | |

Each 'E' represents 10.0 cases
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National Taiwan Normal University, Taipei, Taiwan, R.O.C.

Developing and Validating a Scientific Multi-Text
Reading Comprehension Assessment: Evidence from
Texts Describing Relationships between Climate
Changes and the Three Gorges Dam

Hsiao-Hui Lin Yu-Htsuen Tzeng
Graduate Institute of Science Education Center for Teacher Education & Institute of

National Taiwan Normal University Education National Chung Cheng University

This study aimed to advance the Scientific Multi-Text Reading Comprehension Assessment (SMTRCA), with a focus on the
Rubric of Multi-Text Reading Comprehension Assessment (RMTRCA) designed to evaluate the extent of reading
comprehension. To this end, we used scientific texts describing the dispute of the relationships between climate changes and
the Three Gorges Dam and developed assessment items according to our rubric. Test items included 10 close-ended and 9
open-ended questions and were categorized into 4 subscales: information retrieval, information generalization, information
interpretation, and information integration. The results of analysis showed that the cronbach’s o values were more than .9,
indicating that the intra-rater consistency was well. Secondly, the Kendall’s coefficient of concordance was more than .8 and
its P value was smaller than .001, denoting a consistent scoring pattern between raters. Additionally, the analysis of
many-facet Rasch measurement (MFRM) and the comparison of the rating scale model (RSM) and the partial credit model
(PCM) showed that the chi-square test of rater severity and threshold difficulty were significant. The infit and outfit MNSQ
of the former are between 1+0.3, meaning that both severe and lenient raters can distinguish high-ability students from
low-ability students more effectively. The latter means that the rating procedures involve human interpretation, evaluation
and scoring processes so that it is difficult to reach a machine-like consistency level. However, this is in line with
expectations of typical human judgment processes. Thirdly, most values of Cronbach’s o of test items were larger than .7
except those from information retrieval and information generalization but overall they were all within acceptable range.
Finaly, confirmatory factor analysis showed that there was an acceptable goodness-of-fit among the SMTRCA. The

SMTRCA accounts for .60, .66, .80, and .80 of the variance associated with the first order factors of 4 subscales.

KEY WORDS: Confirmatory factor analysis, Many-facet Rasch measurement, Partial
credit model, Rating scale model, Scientific multiple text reading
comprehension assessment
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