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Abstract. This demonstration introduces and presents an innovative online cog-
nitive diagnostic assessment, developed to identify the types of cognitive pro-
cesses that readers use during comprehension; specifically, processes that distin-
guish between subtypes of struggling comprehenders. Cognitive diagnostic as-
sessments are designed to provide valuable information by measuring specific
processes emphasized during learning, and can provide instructionally relevant
results aligned with curriculum that other large-scale, standardized assessments
cannot provide (e.g., [1]). This hands-on session includes information behind
how the technology of MOCCA ([2]) was developed, as well as how a reader
would experience taking this assessment, how a teacher/educator would find the
results of a user’s assessment, and which instructional techniques to then use.
Interpretation of assessment results and instructional recommendations are ob-
tainable online. Future directions for the continued development of online digital
learning regarding how to generate appropriate cognitive processes (e.g., infer-
ences) during reading are ongoing and discussed.

Keywords: Cognitive diagnostic assessment, reading comprehension, cognitive
processing, online instructional recommendations.

1 Pedagogical Background

Reading is a complex process comprised of many components, and students have been
shown to struggle with reading for various reasons (e.g., decoding, fluency, compre-
hension; e.g., [3]). Therefore, knowing the specific reasons why some students struggle
with such components would provide valuable information for intervention develop-
ment. The following assessment (i.e., MOCCA) is a classroom-based cognitive diag-
nostic assessment designed to identify WHY students struggle specifically with the cog-
nitive processing of reading comprehension ([1] [2]).



Previous research has established two types of struggling readers: Those who
struggle with lower-level (e.g., decoding) and those who struggle with higher-level
(e.g., comprehension) reading skills ([2] [3] [4]). The latter group is commonly termed
poor comprehenders: Readers who exhibit poor comprehension compared to peers with
similar word-reading and vocabulary skills (e.g., [4]). Moreover, research has revealed
that poor comprehenders exhibit difficulty with causally coherent inferences (e.g., [4]).

Causally coherent inferences require synthesis of why an event occurs based on
relevant goals and subgoals previously identified in the text and generate missing in-
formation from background knowledge consistent with this synthesis. Although poor
comprehenders do make these inferences, they do not make them as consistently as
good comprehenders. Instead, they often use other types of comprehension processes
that are strategic and useful, but fail to fill the causal gap in the text. These are either
paraphrases (i.e., rephrasing of prior text but does not generate missing information)
or lateral connections (i.e., elaborations or personal associations, which use back-
ground knowledge but may not be causally coherent with the text). These trends have
been found repeatedly with intermediate grade readers (i.e., Grades 3-5; e.g., [4]);
however, have been found with less efficient methods (i.e., think alouds). Researchers
have, thus, been prompted to develop more practical measures of the comprehension
process. To date, some measures target specific populations (e.g., adult readers; [5]).
Others look at inferences in the presence or absence of supportive illustrations ([6]).
Some use texts that are a series of logical, relational statements rather than more com-
mon narrative and expository forms ([5]). Critically, none offer diagnostic infor-
mation about what poor comprehenders are doing when they read, just what they are
not doing successfully. Thus, an efficient assessment that distinguishes which pro-
cesses poor comprehenders rely on would help deliver more targeted instruction.

2 Technological Background

MOCCA is such an assessment as described above. There are currently three versions
available to educators at different levels: An original, a-Lite, and a college version.
Both the original and Lite versions are designed and validated to be used with students
in Grades 3-5. The Lite version can also be used for benchmarking. All three versions
include narrative texts, and the college version now also includes expository texts. All
versions are administered online. Each item is a discourse-level maze task where stu-
dents complete a missing sentence with one of three choices to best complete a 7-sen-
tence text. Examinees choose among three multiple-choice responses to complete the
text: (1) causally-coherent inference, (2) paraphrase, and (3) elaborative inference.
Causally-coherent inferences are the best response to complete the text in a compre-
hensible manner. Paraphrases are an incorrect response and involve reiteration of the
main goal or a summary of the main idea, mimicking what one group of poor compre-
henders does while reading ([4]). Elaborative inferences are also an incorrect response
and involve connections based on background knowledge that may be tangential, mim-
icking what another group of poor comprehenders does during reading ([4]). There are
40 items on the original and Lite versions, and 50 items on the college version per form.



MOCCA uses innovative scoring of response types to guide the propensity of
the types of comprehension processes readers use during reading. Response type pat-
terns of not only the correct responses are calculated, but the incorrect sentences chosen
are also calculated based on the number of times a reader chooses a particular response
type. An item response type model consistent with a three-response type structure of
items is used for the propensity of error patterns ([1]).

The assessment, scoring system, and session reports are built into the system
that is delivered online with a state-of-the-art encryption and security. The web-based
application is built on four Microsoft technologies: ASP.Net, C#.Net, SQL Server/Ac-
cess database, and ADO; and works with Firefox, Chrome, and Safari browsers. Exam-
ples of an online item are displayed below (see Fig. 1 and 2).

or something fo help her

Happily she rode around the barnyard on the new pony
Salact the best senfence fo complete the story:

She grab

o stepladder ond uss

o climb onto the pony.

She wanted to find something to help her ciimb an the pony.
She saw many things like saddles, rakes, and bucksts.

# Take @ break xt b

Fig. 1. Item 1. Pony Ride demonstrates how an item is displayed to a student before choosing a
response type. The sixth sentence is still missing as shown.

1. Pory Ride

The farm was on exciting ploce because of the new ponies.

Erinw

scited becouse she wanted fo be the first fo ride one of the ponies.

aunt the pory.

r something to help her.

She grabbed a stepladder and used if to climb onto the pory;
Happily she rode around the barnyard on the new pory.

Select the best senfence fo complete the story:

She grabbed o stepladder and used it fo ciimb onfo the pony.

She wanfed fo find something fo help her climb on the pony.

She saw many things like saddles, rokes, and buckets,
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Fig. 2. Item 1. Pony Ride demonstrates how an item is displayed to a student after choosing a
response type. The sixth sentence is now chosen with the first response type and is inserted into
the text.
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Use Case

Demonstration of MOCCA is interactive where participants can play an active role as
a student, teacher, administrator, and/or researcher to work with session reports and
interpretation guides. Error propensity scores, number correct, percentage attempt cor-
rect, minutes per correct item, and comprehension efficiency scores are reported. Par-
ticipants are able to access the session reports and the interpretation guide to learn about
the classroom interventions recommended based on assessment results. Interventions
and related professional development are being further developed to be digitally avail-
able to educators. The report and interpretation guide are currently accessible for teach-
ers, administrators, and researchers who use the assessment. An example of the online
session report that participants are able to access is displayed below (see Fig. 3).
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Child, Julia ) a1 7 50% ndeterminate 11:00
Derry, Tittany 404 42 21 58% Paraphraser 06:04
Garten, Ina 5(5) 5.4 15 38% Elaborator 02:56
Gump, Forest a3 31 28 70% Paraphraser 02:00

Puck, Walfgang 5(5) 52 38 80% Not applicable 00:23

Ramsey, Gordon ) 32 19 8% Elaborator 03:40
Woady, Knute 33) 33 13 50% Elaborator 15:06 Slow and inacourate

Yamaguchi, Roy a4 23 3 100% ndeterminate 12:29 Slow but accurate

Fig. 3. The session report shows the performance for each student based on the type and speed
of the response types chosen.
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