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An  I n t r oduc t i on  t o  t he  Cogn i t i v e  D i agnos t i c  Assessmen t 
Sys t em
By Vahid Aryadoust & Loh Chin Ee

Vahid Aryadoust is Assistant Professor 
and Loh Chin Ee is Associate Professor 
at the English Language & Literature 
Academic Group, National Institute of 
Education (Singapore). 

The cognitive diagnostic assessment 
system (CoDiAS) is an online 

reading assessment system that aims to 
assess the reading ability of secondary 
school students in Singapore. It has 
three assessment components that are 
delivered via secured internet platforms: 
(i) a pre-test administered to students as 
the start of the program; (ii) treatments: 
a series of texts, assessment tasks, and 
feedback; and (iii) a post-test administered 
to students at the end of the program to 
measure their progress. The tests and 
treatments were developed in an iterative 
process that involved the investigators 
and three experienced school teachers. 
The tests were administered in two 
schools and the results of the pre-test 
were validated psychometrically using 
Rasch measurement—the analysis of the 
treatments and the post-test is ongoing. 
In what follows, we will discuss its 
theoretical framework of CoDiAS and the 
steps in developing the system. 

Theoretical Framework
The definition and operationalisation 
of CoDiAS were informed by the 
construction-integration (CI) model of 
comprehension (Kintsch, 2004). The 
CI model defines comprehension as a 
two-stage process. In the first stage, 
which involves the literal comprehension 
of the text, the reader recreates a literal 
representation of the idea units in the 
text—this is called the textbase. In the 
second stage, readers incorporate 
their own world knowledge or topical 
knowledge to close the gaps in the 
textbase and generate a cogent and 

coherent mental representation called 
the situation model. The teachers in 
this study were trained to develop test 
items engaging these comprehension 
processes. 

Development of CoDiAS
There were three main steps to develop 
the test materials and test items. First, a 
large pool of texts (n=1,000) that were 
deemed suitable for secondary school 
students was developed. This included a 
number of genres and themes including 
sociology, biology, news reports and 
narratives. Next, we used text analysis 
software to measure textual features of the 
texts. The analysis identified a group of 
homogenous texts, which were adopted 
to create the tests and the treatments. 
Three experienced teachers were trained 
to select texts and develop test items. 
They used a coding scheme to determine 
whether the texts were difficult, medium 
or easy with reference to their perceived 
ability of Secondary 2 and 3 students. 
In addition, three texts were chosen for 
the pre-test, one of which was used as 
the link between the pre- and post-tests. 
The post-test also consisted of three texts 
(including the linking text). The treatments 
consisted of a passage, relevant test 
items and feedback. 

The students were required to take the 
pre-test, based on which they would 
be directed to take suitable treatments, 
depending on their performance on 
the pre-test. Next, according to their 

performance on the first treatment, they 
would proceed to the following treatment. 
For example, if they managed to answer 
60% of test items in treatment 1, they 
would be assigned a treatment of a higher 
difficulty. Therefore, some students would 
complete the treatments over a short 
period of time, whereas others would 
spend more time reading, practicing and 
receiving feedback.  

Psychometric Validation
So far, we have investigated the 
psychometric validity of the pre-test using 
Rasch measurement. We found that the 
test items had a range of difficulty levels 
as expected and the texts were different 
in their cognitive difficulty level. 

Conclusion
The main aim of the CoDiAS project 
was to assess students’ reading skills 
and provide them with treatments and 
feedback. Students’ evaluation of the 
system was fairly positive despite a few 
technical glitches encountered during the 
administration of the tests and treatments. 
We aim to scale up the system to more 
schools and develop an automated 
writing evaluator to complement the 
reading assessor. 
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