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Abstract: This study designed and validated a dynamic assm#s e-learning
environment for enhancing elementary students’ negiereading comprehension. The
“graduated prompt approach” was used to develomsisessment module. The number of
participants for the formal administration was 4@@de 5 and 6 students. Statistical
results indicated the two versions of DARCS hadcoorent validity. The items had good
discrimination power and difficulty appropriate fire majority of the students across
grade 5 and 6 level and no statistical differene¢wben these two versions. The
implications of the study were discussed.
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Introduction

The alignment of assessment, learning, and insbrueinplies the effectiveness of how
well the lesson was designed and taught, and hdixstuelents achieved the full range of
desired educational goals [1]. However, without vaimg appropriate feedback,
traditional static assessment only labels studdet®l of performance without providing
instant supports for moving up to the next levdlperformance. Different from static
assessments, dynamic assessment (DA) integratessasnt and support for raising
learner’s abilities[2].

Brown’s graduated prompt approach is one model &f fhat used a set of
standardized hints and guiding questions arranigorg most implicit to most explicit and
ends with the correct answer [3]. Based on the svledrning sessions, The researcher can
examine the metric of learning efficiency that cale the time period they can learn the
new patterns and how far they can transfer thisvkedge to novel tasks [3]. According to
their definition, The metric of learning efficiencgfers to the number of hints needed to
reach the learning criteria. As the smartphonenhagphed into instant messenger and has
become prevalent, more and more digital devisesvaa#able to most students, there is a
need to apply the potential benefit of e-learningimnment to improve students’ reading
ability by designing learning tasks that take adage of what technology can efficiently
and well graphing, visualizing and computing [4kride, the present study used Brown’s
graduated prompt approach to design on-line reatisg§s aiming to raise students’
reading proficiency on science texts.
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Methods
1. Designing On-line DARCS Test

The process of designing and pilot study of the @A&Rwvas reported in author’s previous
report in the 2012GCCCE conference [5]. The vadidadraft of the instrument involved
14 units with 69 items which was equally dividedoitwo versions: test A for grade 5
students and test B for grade 6 students. In aadglithere were two units with 8 items
serviced as common items. Each textual passagdoliased by connected items which
were followed by the aid of three sequential pr@anptompl rephrased the question in an
oral form, prompt 2 showed the reading strategy] prompt3 presented the correct
answer derived from the reading strategy. If anmérae chooses the incorrect answer, the
prompt will appear from implicit hint to explicihstruction. All of the questions were
developed to reflect the four components of sciereging comprehension [6]. The
examinee can choose the option of sound readihglfpcomprehend the reading content.
After finishing the text items, an assessment repoll be presented on the screen
showing the result of the student’s reading pertoroes, including the length of the time
spending on reading the text and textual itemsntimeber of instruction prompts used for
each item, and the overall diagnostic results amdngents. DARCS Test was installed
under the website called Web-Based Diagnostic unstn (WBDI) for Science Literacy,
which was designed using PHP and HTML as framewéoksveb users. The DARCS
system was designed using Adobe Flash CS5.5 th@mmatically stored student’s
individual data and test responses e in a data#asee called My Ess Que EIll (MySQL).
The MySQL automatically transformed and storeddhi as excel file for latter retrieval.

2. The Student Samples, Administration and DatdyAisa

For the formal administration, randomly selectdtented the proportion of 10 elementary

schools was used for the formal administration. fitmaber of schools in the two southern
Taiwan school districts; seven schools were fromoh€aung city and three schools from

Pingtung county. One class from both grade 5 aadeg6 was randomly selected for each
school, and all students of those classes werergstaried the DARCS. The total number

of students was 480 (253 males, 227 females).
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_ _ Figure 2. Performance reports on one
Figure 1. Text, item and prompts of unit of DARCS DARCS
one unit of DARCS

Test A was administered to 233 (122 males, 111 lieshgrade 5 students, and test B
without IP was administered to 247 (131 males, fElBales) grade 6 students. A retest
was conducted 2 weeks later with subsamples oinatigtudents. Four classes of students
from each Grades 5 and 6 group=(128, 66 males & 62 femalas= 138, 74 male & 64
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females, respectively) were randomly selected estitbsamples for retest. Both classical
test theory (CTT) and item response theory (IRTprapches were used in the study to
analyze the characteristics of the test and featafethe items. In order to explore the
criterion validity of the instrument, all the studde completed the RCST [6] measuring
their comprehension of science information. T-tests used to explore the statistical
differences between DARCS and RCST, and differeacesss grade levels.

Results and Discussion

The results of psychometrics for the DARCS testcaig the internal consistency of the
whole test, estimated by the Cronbactoefficient, was reliable (A= 0.84, B = 0.85)s@|l
the test-retest reliability revealed the test wa2%8and 83%, respectively, stable. The
correlation between DARCS and RCST was 0p&% {.01) for grade 5 version and 0.67
(p< 0.01) for grade 6 version, indicating the effizaaf DARCS for measuring the
students’ comprehension of science information.

Diagnostic tests need to consider the difficultyan item and whether it allows the
more knowledgeable students to perform better thase who are less knowledgeable.
The results of CCT showed that the item difficdti®r the whole test averaging 0.55
(range 0.20~0.85) and discrimination averaging Qrtdbge 0.20~0.69). For the results of
IRT, the estimated discrimination indicey (anged from 0.32 to 2.02 with a mean value
of 1.11, the estimated difficulty indiceb) (ranging from -1.49 to 2.22 with a mean value
of 0.52. The guessing parametersranged from 0.15 to 0.35 with a mean of 0.23.sEhe
results indicated the items had good discriminapower and had difficulty appropriate
for the majority of the students across grade 5 @ridvel. In IRT, a test information
function (TIF) is developed to show the degree mcsion in parameter estimation at
various points along the score distribution; iusaverage of item information at each trait
level. The TIF curve implies that the test was appate for most examinees whose
ability was at 0.8.

Figure 4 shows the comparison of the TIF betwemley5 and grade 6, in which
more information was available on the midpoint apger level of the score scale to make
an accurate parameter estimate than was availalthe dower point of the distribution
(Figure 3). The comparison of the two versions ltd DARCS indicated there is no
difference between the two versions. In other wofds this age of students, science
reading ability was not affected by grade level.

The draft of the online DARCS would benefit bo#aining and teaching of science
reading comprehension because it provides insegdblack guiding reader toward the
aims of reading comprehension, as well as commants suggestions to the reader
regarding his or her relative ability compared hattof the population. In addition, the
changing patterns of time laps of reading text émachs, and the number of instructional
prompts for each components of reading comprehensmuld provide the evidences of
mental models regarding science reading process.
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