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' COGN}TIVE'MODELS FOR INTEGRATING TESTING AND INSTRUCTION

Edys S. Quellmalz
and
Steven Shaha
As studies of the deve]opment of subject- matter expertise identify

features of cognitive tasks that distinguish among 1eve]s of performance,
psychologists add their ‘voices to the growing criticism of the kinds of
problems and questions presented on achievement tests. Cognitive studies
have been refining a research paradigm in which the performances of masters
and novices are contrasted on problems differing in the complexity of infor-
“mation and procedures required to solve "the task. When psychologistsﬁcom—
pare the kinds of tasks they develqp to those presented in-published tests
and curricula, they find that many of these materials do not have suffi—l
ciently precise ways to describe and design test tasks and instructional
activities or to analyze and interpret student test performance.

 The issue underlying the rising tide of criticism of published achieve-
ment tests is their construct validity--whether the tests adequately define
and sample the-skill domain.they purport to measure. Researchers maintain
that the correlational techniques used by psychomeﬁricians to establish con-
current aﬁd predictive va]idjty emphasize the metric and ignore the psycho-
logical bases of observed cbrre]ations- these researchers also find descrip-
_tive procedures for estab]1sh1ng content validity too superf1c1a] to distinguish ’

among the requirements of tasks. Consequently, educators and psychologists

from diverse disciplines are calling for a new form of test which designs
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tasks and reports performance thatlis sensitive to the relationship be-
tween the features of a test prob]ém and its required cognitive components
-~the stores of information and procedureé the student must use to solve
a %ask. (Glaser, 1981; Quellmalz, 1981; Sternberg, 1981.)

An exaﬁp1e of this approach to analyzing the test task strucﬁures is

a study by Bauman (1982) which cha]Tenges the construct véTidity of read-

¥

ing comprehens1on tests. He exam1ned the.]1ngu1st1c structures of three |
standard1zed reading tests and found.that the loose structure of read1ng
passages allowed stud§nts to arrive at more than-one legitimate answer.

He also found that revisions of the text to clarify connections among ideas
improved performance on some questions. ‘In a similar vein, Langer (1981)
reports on an extensive series of studies describing problems readers en- ;{

counter in answering standardized readiiag test questions. The project dr

upon linguistic and schema theory to develop a profile.of "inconsidergte"

test items that could mislead students' interpretations of a passagg's

genre, content, or semantic/syntactic structures.

To the extent that a task structure scheme could specify the stimuluc
features and response requirements of problems or tasks that affect.éki]]ed
performance, such a scheme would be invaluable for designing test and in-
gtfuctiona] tasks and for interpreting performance on them. A detailed
task structure scheme could guide the development of homogeneous pools of
instructional or test problems and provide a basis for integrating testing
with instruction.

The purpose of this study was 1) to cull from cognitive research the




task teatures that seem most important in determining performance, 2) to
see how the items on existing tests represent these task features, and:
3) to see if student performance differs on items w1th vary1ng task features.
The study . proceeded in two phases. 1In the f1rst phase, we reviewed
‘the grow1ng body of learning research that points to part1cu1ar features
of prob]ems or tasks that s1gn1f1cant]y affect performance. Based on th1s
research we deve]oped a cognitive modef task structure schemet “We also
specified two other‘task analysis schemes characteristic of those used to
design and report'opjectivestbased and standardized, general curricula tests.
We then used these three task structure schemes to analyze a standardized
J and a criterion-referenced, reading test. E
The 1ntent of the first phase of the study was to develop ard refine
the cognitive task structure scheme and to examine whether it provided
" distinct descriptions of tests“content. As we expecteds the application
of the cognitive model scheme yielded a fine—grainedpictureof the differ-
ences in the distribution of task features on the two tests. ‘We also found
that the detail captured\by the cognitire model was §1ossed over in.the
more global obJect1ves based and denera] curricula schemes In Phase I
we established that a cognitive model task structure scheme identified dif-
ferences"among the kinds of tasks presented on. tests -~ task differences
that cognitive research suggests would resylt in differences in student
performance. The purpose of Phase iI; theretore, was-to move from des-
Criptive‘to empirical comparisons. In Phase I1 we examined whether the

clusters of items classified by the task structure scheme predicted pat-

terns of performance.




The task structure schémes o .

In Phase I of the study, three task structure schemes were derived .

~

from an ana]ysié of three approaches to designing tests and jnterpreting

- performance. The. general curricula scheme presents the most g]obaT dimen-

sions”and is characteristic of many standardized tests. These dimensions

include general despriptions of the skill (e.g., computation) and the con-
\ tent (e.g., fractions). The secoﬁd scheme, the objectives-based task
‘structure‘scheme, includes dimensions frequently used ﬁo deve]op and/or

\interpret scores on competency tests (Baker, 1974; Hambleton & Simon, 19803

Hively, 1974; Popham, 1978). In addition to a general skill description,

~ the objectives-based scheme specifies stimulus attributes such as the

range bf concepts and content presented in test prob]ems and response attri-
butes including.response mode (recognition and production) -and rules for : -
correct and jncorrect responses. | |

The most detailed scheme is the cognitive model scheﬁe which also #
describes the general skill area and the generic task or prob]em £ype.
In addition, the cognitive model elaborates features &f the problem situ-
ation and required responses found by research 'to inf]éence performéace.
Stimulus features specify‘particu1gr concept§ énd'procghures necessary to
answer a question,and place Timits on the structure and rangg of content K
or éxamp!es that can illustrate a problem. 'Response requirements indicate .
thé mode as well as soTution procedures and operations. The task context
describes time coﬁétraints and the purpose, functién, or audience of the

task. Table 1 presents the components of a cognitive model task structure

scheme. -




_— | METHOD

The second phase of the project investigated whether the three task
structure schemes c]asdified items into clusters that disp}ay distinct
response patterné.. The study addressed,twd questions. = The first was
whefher any of the three 1e%els of detail specified in the three.task
st?ucture schemes yields more homogeneous patterhs of performance and,
therefore, provides a more stable, potentially useful picture of reading
strengths and weaknesses.. For example, is performance morevconsistént
within @ broad skill sucd as "inferential" quesiions, within subsets of
inference qdestions'différentiated by the locus of required 1nformatioﬁ
(within or beyond the test), or by the particular concepts such as mood,
author's purpose or main idea?

The second question addressed the stability of performaﬁte across
tests developed accofdfng to the difierent approaches: i.e., is perform-
ance consistent on sets of items testing similarly labeled gki]]s such
as ipferential comprehgdsion or dpinioh?

To address these questions, the study required test data a§>the in- '3%
dividual and item levels. Interestiné]y, feQ s;doo] district C\L]d re- ;
trieve test scores at this Tlevel bec;use'ﬁhe test scoring-and reporting |
proEedures of test publishers &nd most districts produce and Store only

aggregate scores for subscales and test totals--a practice that does not = - ' o

permit districts to menitor test and item sensitivity'toskilj growth.

a2
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Table 1

v

Cognitive Model for a Task Structure Scheme

I. General Skill Areé

A description of the task objective

K

I1. . Task Genre !
A*description of.the‘§r3b1em type
III.. Stimulus Features

Requ1red stimu]us features
Identification of the facts, concepts or principles
targetted by the question or problem .
Prob]em‘kharagteristics

! “Dgscription of the probﬁem form and substance, including:

Form - prosg or symbolic

prose - topic familiarity, knowledge source,
concretenass

' i _ structure - coordinate, subordinate, mixed
symbolic -
elements - their type and number.

ey

T "

Structure - explication of relations between elements
IV. Resporse Complexity

~

Description of the respense mode
Description of the required operations

V. Context:

Description of time 1limits,
purpose/function
audience




We did, howéver, find a district with 1nd1vidua1 and item level test x
data on sixth grade standardized and criterion-referenced reading tests.
The cognitive task structure scheme was used to classify the passages and
questions and student performance on the items in each cluster was then

) described and ana]yzéd.
/ - The tests

One of the tests was a standardized test, the Stanford Achievement

Teét, Intermediate Level II, Form A (SAT). The.second test was a criter—'gg

\%on -referenced reading test developed by the schoo] d1str1ct to assess |
its objectives. Approximately 640 students in the district had taken both
of the tests in the Spring of 1982. |

The SAT is a multipurpose ﬁest'assessing student achievement in eleven
areas including reading,lmath, sociad science,; science, and Tistening. The
reading comprehension test presents seventy-one questions about twelve pas-
sages that represent a range of discourse types. Reports of pupil perform-
ance to teachers present the total number correct, a scaled score, a grade
equivalent score, a percentile rank and a stanine scd#e.

The school district-developed criterion-referenced reading test pre-
sents seventy-six items for six redding passages. 0% the seventy-six ques-
tions, twenty-six query students' comprehension of discourse, the rest
relate to vocabulary, structural analyses, and reference skills. Scores

are reported by objective.

The task structure scheme for reading ' .

Terms drawn from tests and research on reading were used to apply the

22
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generic cognitivé model of task structure to the skill domain of reading
comprehension. The general ski]i areas became literal and inferenﬁfal
cbmprehension and the genera1.?c6ntent" areas became commonly tested fea-
tures such as main idea, organizatioﬁ, detail, and figurative language.

For this analysis, the particular feature comprising the "content" dimen-

" sion were those specified in each test.

Figure 1 presents a “test tree" to illustrate the test jtem features
reférenced in a cognitive model, objectives-based or general curricula

task structure scheme.

T I

‘The general curricula scheme references two "branches": the response
requirements of the question and the reading level of the passage. For
reading compfehension, standaréized reading tests often report separate
scores for literal and inferential questions; they do not report perfor-
mance on various types of reading passages. Objectives—based‘reading com-
prehension tests report performance on more granches of the tree. They may
report performance on literal énd inferential questions and also perform-
ance on particular passage features such as mood or author's purpose. Some
objectives-based tests specify the range cf topics and length o7 passages,
although score reports.do ndt ordinari]y’r:ferenée these feutures.

" The cognitive model task structure scheme specifies the most’ branches
of the tree. A cognitive model specifies procéésés required by the ques-

tion and additional features of the passage. Literal questions are divided

into those requiring verification of information given verbatim in the
I3

T
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passage and those requiring a paraphrase of text information. Like an

objectives-based scheme, a cognifive model examines performance on qués—
tions about text features such as main idea or fact and opinion. A cog-
nitive model furthér.examines performance on passages where topics differ
according to students' probable fami]iar%ty with the general topic, the
source of ﬁheir knowfedgg (e.g., direct-experiénce VS. reading) and the
concreteness of the topic. A cognitive model might also compare students'
perfornmance on passages differ%ng in semantic complexity, i.e., whether
the relationship among ideas are primarily coordinate, subordinate or
mixed. The issue in this phase of the study was whetheg the more detailed

processing and passage dimensions proposed in a cognitive model of task

structure would differentiate students' performance.

Procedure

Following the method .used in Phase I of the study, two researchers
used the cognitive model scheme to categorize the test items anereading
passages. Appendix!A contains the djreEtions for scoring andidefinitions
of the features. Appendix B records the groupings of the items and pas-
sages. Agreement'between the ratefs on the categories ranged from .71,to.1.00
with an average of .92 (see Table 2). These detailed item groupings were

then aggregated into the more global categories characteristic of objec-

tives-based and general curricula schemes.

ie¢




" TABLE 2

Rater Agreement Levels

- Task Feature | CRT SAT
Skill ' , .96 .93
Task Genre 1.00 .00
Text Feature .96 .93
Response Complexity .96 .99
Familiarity .84 .76

) Concreteness .78 .93
Knowledge Source : 71 .90
Structural Complexity ' 1.00 .93
Length , 1100 .00
TOTAL - .91 .93

N
N




&

RESULTS

Y

Item c]assiffcations

Use of the scheme perm1ts inspection of the distribution ofsthe types

of tasks presentea w1th1n a test agrwell as compar1son of types of tasks

on the two tests. Table 3 presents thelnumbers and percentages of the 1tems
falling in each category.

On the norm-referenced test (NRT), the distribution of items requir-
ing~1itefa] as opposed to inferential procedures-is 39% vs. 61%. Forty-seven
percent of the items relate to expository passages, forty-five to narrative,

non-literary passages, and eight percent to a poem. Eighty-six percent

‘of the text ‘eatures quest1oned relate to deta11s within the passage; four-

teen percent ask for ma1n ideas. Twent/ -eight percent of the questions are
on/passages Jjudged to be very familiar to sixth-graders; the rest of the .
questions are about topics judged as medium or low in familiarfity. The
texts are evenly distributed into high versus low or medium 1eve]s of con-
creteness. Approx1mate1y half of the quest1ons are about conte}t new to
the students and another thirty-four percent are on topics stuqents might
heve\Tearned about in‘schoo], from TV, or by observation. Only twenty-five
percent.of the passages are structured using primarily coordinate re]ation—
ships among ideas.

The d1str1ct s criterion- referenced test (CRT) a]so asks more infer-

‘ ential (65%) than 11Iera] (35%) questions. 0n1y 27% of the questions are

1y




TABLE 3

Classification of Norm-referenced and
Criterion-referenced Reading Comprehension
Test Items According to Three Task Structure Schemes

Cognitive Objectives General
Model Scheme Based Scheme Curricula Scheme
Test NRT CRT NRT CRT NRT' CRT
. . Zz £ % £ 2 f %z f Z f %z £
. . (71) (26) (71) (26) (71) (26)
literal : v 39 (27) 35 (9) 32 (28) 35 (9) 39 (28) 35 (9)
‘ inférential 61+(43) 65 (17) 61 (43) 65 (17) 61 (43) 65 (17)
| .
Task-Genre .
expositofy' 47 (33) 27 (7) NP U —_— e —_— -
persuasive % - () (0) —_— e em e — — -
narrative
‘literary- 1 (1) 23 (6) _— = em e —_— - —_—
poem A AN ) 0 (0) e e et Nl Tl
non-literary . 45 (32) 500 (13) — e - e e =
Text Feature )
main theme - 14 (10) 12 (3) . 14 (10) 12 (3) _— — -
organization/ :
development (0) 8 (2) (0 8 (2) N _— —
detail/support 75 (53) 39 (l0) 86 (61) 81 (21) _— - — =
fact/opinion . (0) 8 (2): —_— - —_— - _ — - — -
characterization 6 (4) 12 ( 3) . _— - — e ' _— - _— -
mood - ©(0) 4 12 ( 3) — m = — e
figurative language 6 (4) (O U e e
author's"purpose 0y 12 ( 3) _— = == - _— - —_—
Response Complexity )
Recognition e e e 39 (28) 31 ( 8) 39 (28) 31 ( 8)
verify 8§ (5) 8 (2) e em e R,
paraphrase , 31 (22). 23 ( 6) , _— = mm e S e _— -
Infer — = = 61 (43) 65 (17)’ 61 (43) 65 (17)
s infer relationship
with text 28 (20) 32 ( 8 et = e — e
infer relationship Lo 4 . .
beyond text 33 (23) 38 (L0) e _— _— e
: :l{) . .




TABLE 3 (Continued)

Cognitive Objectives - General
Model Scheme Based Scheme v Curricula Scheme
Test ' NRT CRT NRT CRT NRT ‘CRT
% £ % £ % £ 2 £ % £ z £
(71) (26) (71 '(26) (71) (26) -
Passage Complexity ‘ ‘
topic/scheme
familiarity _
high 28 (20) %lS (&) | —— em o e —_—— _— -
medium 32 (28) 31 (8 _— e e e _— _—
low : : 34 (24) 54 (14) _— = = - ’ _——— —_— -
concreteness . -
high | 52 (37) .42 (11) RO e —
medium 26 (17) 27 U7) e e e s em
Low 24 (17) 31 ( 8) - e e e e
knowledge source ’ | "
personal exper-
ience 12 ( 6) (0 _— e = e _— _— e
vicarious/ '
school 34 (24) 54 (14) —_— = o= e L = b e
new 54 (41) 46 (12) _— = e e —_—— —_— -
Sp;uctural Complexity
coordinate 25 (18) 73 (10) S ’ SRRV
subordinate 41 (29) (o) R e e
 mixed 34 (24) 27 () e e e [ S
. Length
50-100 51 (36) 42 (11) “51 (36) 42 (11) e e
100-300 o
300-500 49 (35) 58 (15) 49 (35) 58 (15) [ — -
Reading Level
(1-13) - 6 6 , 6 6 * 6 6
N
v
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En relation to expository passégeé; approximately half are about non-lit-
erary narrative text. Twenty—thréé percént (6) of the questions are about
a literary fiction passage. The“CRT;asks two questions about the sequence
of events and a few questions about characters (3) and about facts and
opinions (2). * Six of th§ eight literal questions require students to find
a paraphrase of the correct answer in the text, and 10 of the 18 inference
quéstions require students to draw upon knowledge not given in.the text to
make the inference. Questions relating to three of the six passages pre-
sentéd Weré‘judgedito be on topicsvfor which students were not likely to
have mpcﬁ, if any background knowledge. The structure of the passages
tended to preseht simp]er: more coordinaté relationships among ideas than
aid the struﬁtures of the passages on the NRT.

These descriptive data jhdicate that the two tests are not measuring
reading‘comprehension in the éamé way. If we look at the proportions of
TiteraT and inferential queétions, the tests look similar. However, if we
1ook‘more closely at what students read and at what features of the texts

Al k]

they are asked to recognize or interpret, the two testé differ substantially.
On the NRT; almost all the questions (92%) are in relation to exposi%ory

dr non-literary text, yet mést of the material read by elementary students
is in the 1Tterary'narfa;1vé mode. About half thelquestions on the NRT

are on expository text; only tweﬁty—seven percent'of'the CRT test is on
exposition. Cognitive research suggests that é¢lementary students may have
less we]]Fformed schema for expository discourse sfkhctures and therefore

these items would Be more‘difficu1t5than narrative structures. Furthermore, .

neither test places the same emphasis on narrative fiction that classroom

l / . ‘ .




_ do not permit students to draw upon well establisfied background knowledge

" the questions. The tests ask a comparable proportion of main idea ques-

curricula do. Inte?estin§1y, the NRT presents a poem as its literary se-
Tection, while the CRT presents a story. ’
Approximately 60% of the questions on the NRT are in relation to rea-
sonab]y familiar content; but only 48% of the CRT quest1ons are about pas-
sages with fam.11ar content. A Tow 18% of the questions from the NRT are
on’1nformat1on students would have acquired through direct éxperience,

and for which they would, presumab]y,'haye a well developed schema. None

of the CRT passages tap stch information. Many items on beth tests, then,

about a topic to heTp them understand and interpret the test passage.

The tests differ most dramatically in the text features targeted by

tion (14% and 11%), but both percentages are low considering the emphasis
placed on mein jdea in curricuiar goa]s Fully seventy—five peﬁcent of
the NRT quest10ns ask for isolated details, in comparison to 39% deta11
quest1ons on the CRT. Current research on the deve]opment of skilled read-
ing\perfermance criticizes standardized tests and materials that emphasize
unconnected, often trivié] details at the expense of questions that re-
quire students to identify details relevant for a broader gist or interpre- -
tation (BaUman, 1982; National Assessment of Educational Progress; 1981;
bearson, 1975).

Not only do the two tests. differ in their emphasis on detai] questions,
but approx1mate1y 40% of the quest1ons on the CRT are about text features

such as author's purpose, mood, organization, and fact and op1n1on which

are not quer1ed by the standardized test at all.

t
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In sum, the use of a cognitive modei to classify teet items according
to the processes they require and the nature of the prdb]em they presen£
in the reading passage seems%to provide a“gest profile that would be masked
by a more g]oba] ana]ys1s. In th1s phase of the study and in Phase I the
cognitive model task structure scheme revealed marked differences in how .
standardized, criterion-referenced and curriculum-embedded fests define
and measure reading comprehension. The ana]}ses of the content of the tests
indicates that they are measuring different aspects of reading and with
quite d{ffefent degrees of emphasis. They do not measure the same thing

--a finding consistent with other studies of reading tests and their re-

lationsips to each other, instruction, and reading research {e.g., Bauman, }/7/”/‘

1982; Jenkins & Pany, 1976; Langer, 1981).

Response patterns for item clusters

Performénce levels. In the first analyses of student responses to

jtems in each cluster, the proportion of the 640Astudents.wh6 took both
the tests and who answéred an‘item correctly (p-value) was caicu1ated.
The p-values for individual items were then averaged for each;c1uster.
In Table 4 the average e—va1hes for each tack structure category appears

along with the range of p—va]ues within each cell.

The most dramatie pattern in the tab]e is the consistent difference
in cluster d1ff1cu]ty between NRT and CRT 1tems The range of NRT p-values

&
is only from .071 to 424 while the CRT p-values range from .677 to .893.

A




.TABLE 4

Mean p Values*®

* Mean, with Tanges in parentheses.

NRT CRT .
Skill
literal .264 (.001-.804) .716 (.493-.903)
inferential .192 (.002-.734) .772 (.583-.931)
Task Genre -
expository .265 (.042-.804) .751 (.605-.856)
persuasive .002 0 |
narrative literary .177 (.059-.453) .766 (.é40—u882)
non-1literary .187 (.001-.734) .748 (.493-.931)
Text Feature
main theme -.182 (.010-.634) .741 (.583-.910)
organizatﬁbn/development 0 .893 (.882-.903)
detail/support .243 (.001~-.804) .708 (.533-.827)
fact/opinion 0~ | 724 (.716-.731)
characterization ’ 7.071 (.013-.208) .706 (.493~.855)
mood 0 _ .805 (.640-.931) "
‘figurative language .138 (.077-.203) . 0
author's purpése. 6l ' / .826 (.796-.856)
.Respogse Complexity
Recognition o ]
verify 355 (.013-.775) [1] .677 (.605-.749)
paraphrase .255 (.001-.804) [1] .702 (.493-.903)
Infer
infer relationship within : ’
, text .263 (:010-.679) [1] .804 (.730-.882)
infer relationship beyond — ’ ‘ :
text | .128 (.007-.428)[2] .758 (.583-.931)

wk Significanﬁly less at p<.05A(order among means according to Newman-Kuels

in brackets):

,ZU




TABLE 4 (Continued)

¥

NRT CRT
- Passage Complexity
toplc/scheme
familiarity ,

@ high .149 (.002-.618) .762 (.659-.910)
medium .201 (.001-.775) .790 (.533-.931)
low .297 (.042=-.804) .729 (.493-.882)

concreteness
high .215 (.001-.804) .734 (.493-.882)
medium ~.217 (.010-.679) .740 (.605-.910)
low .229 (.049-.734) .790 (.533-.931)

Rnowledge source . |
personal experience .318 (.O4§L.679) 0
vicarious/school .171 (.001-.775) 774 (.553—.931)
new. .242 (.010-.804) .728 (.493-.856) "

Structural Complexity , '
coordinate .139 (,001-.679) .754 (.493-.931)
subordinate’ .272 (.002-.804) 0 ‘
mixed .252 (.049-.775) .751 (.605—.856)'

Length

50-100 .248 (.002-.804) 0 L

100-300 .199 (.045-.679) .761 (.533-.931)

~ 300-500 .213 (.001-.775) .747 (.493-.882)




Yet both tests are presented'as measures of sixth—grade_reading comprehen-
sijon. |

The NRT 1tems were, on the average, wery difficu]t with p-values av-
eraging around .250. The CRT on jthe other hand, was much eas1er with p-
ya]ues’ofgaboutﬁ.70. On. both tests the performance range was qu1te re-
s;ricted:"The réstrictions in range on both tests severely weakened the

interpretabiTity of‘anaTyses based on correlational techniques.

i

The average p-values in each of the task structure categories were
exam1ned to see if the 1eve1s of performance conformed to patterns that

would be pred1cted by research and also to see if performance on CRT and

s

NRT 1tems,1n a particular category was comparable.

For items classified accord%ng to skill area -and 1eve1,iresearch sug- .
gests‘that performance on literal questions should exceed performance on
interentia1 questions. This prediction is bourne out oh the NRT, but not
on the QRT. Within the further subdivisions of these skill areas into
1eve1s of response complexity, performance was highest (.424).on-questions
requiring verification in the text of information presented verbatim in
the quest1on and 1owest (.128) on quest1ons requiring students to draw re-

*lationships between passage content and “information not given in the text.
However, the difficulties of questions requiring paraphrase of text content
are fairly comparable to questions asking students to draw inferences be-
tween ideas in the text. It may be that both types of qdestions require
some inference. Even in paraphrasing, students must use schematic knowl-

edge to recognize the re1at1onsh1p between words or sentences in the text

and a synonym or traﬁjformat1on in a d1stractor On the CRT, the verifica-

et 1

2
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’ tion questions were harder than the paraphrase or inference questions,

?

a]though these figures are basgd on only two verification questions.

For quest1ons referenced to passages of distinct d1scourse structures,
research might predict that items for 1iterary narrat1ves would be.eas1est
since elementary students nave more experience reading stories and therefore

may have a more developed schemata for story structures. Next in-difficulty.

“would be.non-literary narrative followed by exposition. This progression

in difficulty ‘from stories to exposition did not occur in the NRT and was
only slightly apparent in the CRT. Therefore expectations for a dominant

effect of discourse structure on comprehension were not corroborated in

these tests. a

" Among the text features targeted by questions, the more g]oha] features
of main theme, author's purpose and mood might have been expected to be harder.
Such items requ1re the comb1nat1on of several pieces of text 1nformat1on and

'
their 1ntegrat1on 'with other.background information. In the NR1 perTormance

on ‘main theme quest1ons was very: Tow ( 187) while performance on details

was greater, albeit low (. 243) The CRT presents three 1tems for each of
three global Categor1es, main .theme, author s purpose and mood. The average
p- va]ues on these (.741, [826, .805) are higher than the average p-value for
items asking for details (.708), aithough the small number or items requires
interpreting these 1eve1s of oerformance with caution. -,

Two dimensions of passage co@p]ex1ty d1d not differentiate among 1eve1s:
_of performance, judged fam1]1ar1ty and concreteness of the genera] topic..
The judged source of student's 1nformat1on about a topic, 1. e. Yy d1rect‘ex— )

perience and vicarious experience as opposed to totally new information did

.




corroborate research suggesting that students comprehend text better that

is about tapics on which they have more background 1nformat1on On the fﬁ%

NRT, items about passages for which it was judged that students might have

1earned the topic through direct personal experience were cansiderably

easier- (.318) (a1though performance was still low) than performance on

items about passages on topics students may ha;e Tearned about in school

(. 177) or on topics that seemed to be on tota]]y new information (.242).

., On the CRT there were no items for passages on topics students might have

| learned about through persanal exper1ence. However, the p-values for pas-

sages judged to present information that could have been vicariously learned

or that was new follow the expected -pattérn.
Various.methods‘ofediscourse'ana]ysis propose that the pumber of ideas

or propositions within a text and the nature of their relationship to each

other’ 1nf]ueqce the comprehens1on of the passage. In the cognitive model -

task structure:scheme, .the measures of passage difficulty attributable to

semantic structure of discourse were its structural complexity.and its

Tength. Research suggests-that passages where 1deas are coord1nate are

gasier to comprehend .than those presenting part/who]e subordinate re]at1on—

ships or those presenting a mixtUre of the two. The categories of coordinate,

_subordinates and mixed revealed no pattern, suggesting that these Categorfes

may be too gross a classification of‘passage structure. Perﬁormance on pas-

sages of different lengths and therefore;~number of proposit%ons was slightly

higher onishorter.passages. e |

The most striking findings of: the preceding analyses are the large

differences in ditficu]ty levels between the NRT and CRT and the re%tricted

2q.
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range of scores in each. The average difficu]ty levels of items within
the variodg task structure categories supported only some of the expecta-
tions .based on theories of learning and reading development, although the
small numbers of items in some of the categories, particularly on the CBT,
N require drawing any cdnc]usions with caution.
No single dimension seemed to have a dominént influence on performance

levels. This fif%}ng may be reasonable sjnce research on any one factor

. = such as background knowledge or discourse structure tends to equéte prob-
lems or passages on the other dimensions. In an attempt to examine the
homogeneity of items with more than one task structire in coﬁmon, the items
were grouped according to their match on -the features of general skiil
level, task genre, text features, response complexity ang knowledge source.

Table 5 precents these item classification patterns for the NRT and CRT

simultaneously.

Theée tables depict evenrmore dramatically than Table 2 the lack of
homogeneity of items at either the descriptive or performance 1éve]s. For
exaiple, on the NRT, there are eight items requiring literal combrehension
in which the answer is a paraphrase of a detail in an expository passage
on vicarigus]y learned informaéion. Perfo}manceﬁﬁn these 1tehs raﬁged

from .002 to .534. On the CRT.there were almost no items that matched on

all five dimensions preventing any more precise comparisons.

@

L~

Item analyses. The second set of éha]yseg tested the homogeneity of

*items within the task clusters and the-re1ationship between NRT and CRT

Q | f\ . | }2;)
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TABLE 5

~
ITEM CLASSIFICATION PATTERNS

Test Classifications x E'p
NRT CRT 1 :Task.' Text Response 4 Knowledge5 Values
Skill Genre Feature Complexity Source '
X 1 1 3 2 ) 2 .305 (8)
X 1 1 3 2 3 .329 (6) '
X 1 1 3 1 2 775 (1)
X 1 1 3 1 3 1605 (1)
X | 1 1 3 4 3 .087 (2) -
x 1 3 2 3 2 .882 (1)
x 1 3 3 2 2 ,646 (1)
X 1 3 3 1 3 .059 (1)
X 1 4 2 2 2 .903 (1)
X 1 4 3 2 2 .608 (2)
X 1 4 3 2 2 .030 (3)
x 1 4 3 1 2 ;931 (1)
x 1 4 3 2 3 “810 (1)
x 1 4 3 2 3 .024 (1)
X 1 4 3 1 3 324 (4)
X 1 4 5 2 2 .033 (1)
X 1 4 .5 . 2 3 .493 (1)
.. x 2 1 1 3 ° 3 T 730 (1)
x vo2 1 1 3 3 400 (2)
X 2 1 1 3 2 .120 (2) N
X ) 1 1 4 2 .207 (1)
X 2 1 3 3 3 .289 (2)

lki1l: (1) literal, and (2) inferential.

%Task Genre: (1) expository, (2) persuasive, (3) narrative-literary, and (4) nar-
rative-non-literary. '

3Text Feature; (1) main theme, (2) organizational, (3) details, (4) fact/opinion,
(5) characferization, (6) mood, (7) figurative language, and (8) author's purpose.

4Response Complexity: (1) verification, (2) paraphrase, (3) inferred frxom within text,
- ~and (4) inferred from beyond text.

5Knowledge Source: (1) personal experience, (2) vicarious or school, and (3) mnew.

6, A . . .
Means, with number of contributing items in parentheses.

,~ . ; ;2(5




TABLE 5 (Continued)

I

{
~ITEM CLASSIFICATION PATTER‘NS
Test . Classifications ’ 5 Xp \
N GRT o eee TSR3 eebieeciyt source o e
x 2 1 3 3 3 777 (2)
x 2 1 3 3 2 .160 (2)
x 2 1 3 4 2 193 (3)
x 2 1 3 4 3 .101 (3)
x 2 1 4 4 3 V716 (1)
x 2 1 7 4 3 .077 (1)
x 2 1 8 3 3 .856 (1)
Iy 2 1 8 4 3 .796 (1)
x 2 3 1 3 3. 453 (1)
X 2 3 3 3 2 .801 (1)
x 2’ 3 3 4 3 073 (1),
x 2 3 5 3 2 .855 (1)
x 2 3 5 4 2 771 (1)
x 2 3 6 4 2 .640 (1) \.
x 2 3 7 3 3 .085 (1)
x 2 3 7 4 3 194 (2) -
% 2 4 1 3 2 .017 (2) .
x 2 4" 1 4 1 .045 (1)
x " 2 4 1 4 2 = .045 (1)
X 2 4 1 4 2 . .910 (1)
x 2 4 1 4 3 .583 (1)
X 2 4 3¢ 2 3 .326 (&) -
X 2- 4 3 3 1 .627 (2)
X 2 4 3 3 2 041 (1)
x 2. 4 3 3 3 .408 (1)
X 2 4 3 3 3 .754 (1)
x ‘ 2 4 3 4 1 .203 (3)
x X 4 3 4 2 .099 (4)
X 2 4 3 4 \ 3 L157 (D) ‘
x 2. 4 4 4 2 731 (1)
x 2 4 5 4 / 2 .084 (3) .
x 2 4 6 4 3 .843 (1)
X 2 4 7 4 2 .659 (1)
’ 27 -




. items tn the 'same c1usters.by comparing the regularity of responses to
jtems within the clusters. The analysis used was a system deve1oped in
Japan by Sato and his co]]eagues which exam1nes patterns of student re--
sponses on a test (Sato, 1974) The S-P techn1que arrays test scores in
a Student—Prob1em matrix in which rows represent jndividual responses-and
columns repreSent group responses to the set of items. Rows are ordered
' ‘by descend{ng‘tota1 number of correct -responses and columns are ordered
by ascending order.of item difficu1ties:I The procedure then pa>~ s the
.degree’ to which the cunu1ative ogive curyes of the student pe. .mance,
(S—curve).and problem difficulties (P-curve) over1ep. Perfect overlap
\wouﬁa look much like a Guttman scale. As the pattern of responses becomes
“increasinély random, the curves become more discrepant. Sato nad developed
an index, termed the Caution index, (C), which calculates the degree of
discrepency between the curves. Perfectly matched cnrves produce a Caution
index of 0, a completely random pattern will approach 1.0. Therefore, a
high index value for a respondent or item signals that performance is dis-
crepant from the pattern estab11shed by all members of the set. (See
McArthur, 1982, (a), (b). In practice, a Caution index above .30 has
been consideree e\sjgna1‘of an aberrant pattern. Because of its simplic-
jty, the S-P procedure has been used extensive1y in Japan for the analyses
of tests, items, and 1nstrEEfTUn*1 h1erarth1es and for feedback to students
and teachers. Table 6 d1sp1ays the average Caution index and range of

Caution indices for each set of*NRT and CRT jtems clustered according to

the cognitive task strncture.scheme.

Insert Table 6 here

R = =a
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 TABLE 6

Caution Indices from SATO Analysis* -
NRT CRT
Skill . : ' )
‘ literal | 401 (.265-.667)" 214 (.143-.294)
‘ inferential .354%*% (:256-.493) . .251  (.147-.363)
Task Genre L l
expository 383 ..(.256-.464) [1]  .245  (.216-.343) [1]
persuasive' ] . 0 - 0 .
narrative literary . .299%% (,279~.327) [2] L196%% (.143-.256) [2]
hon-literary ' .369.  (.256-.667) [1]  .238  (.175-.363) [1]
Text‘Feature
main theme .347  (.260-.415) .313  (.267-.,363) [1]
organization/development 0 - L166%*% (.143-.188) [3]
detail/support .379  (.256-.667) .256%% (.175-.343) [2]
‘ fact/opinion L .0 .248%% (.233-.263) [2]
characterization .388  (.343-.428) _.197%% (.157-.233) [3]
mood 0 : .237%% (.224-.252) [2]
figurative languagée | .309 (.279-.364) 0 ‘
author's purpose .233*%% (,216-.249) [2]
Response Complexity
Reéognition
verify , _.375  (.297-.436) f11 .224  (.204-.243)
paraphrase 402 (.275-.667) [11  .223  (.177-.294)
Infer
infer relationship wf%hin .
text : .351%% (.256-.449) [2] .228  (.143-.343)
infer relationship beyond .
text .355%% (.260-.464) [2] .258  (.216-.363)

7
]

g )
_ * Means, with ranges in parentheses. .

Hk Significantly less at p<.05. )
" [] order among means $y Newman-Kuels (p<.05).

'
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TABLE 6 (Continued)

NRT CRT
Passage/Complexity
topic]scheme
familiaritz
high .395  (.295-.493) 269 (.204-.363) [1]
medium 359 (.256-.667) 268 (.188-.343) [1]
low 366 (.279-.464) .213%% (.143-.308) [2]
concreteness
high 410 (.340-.667) [1] .201%% (.143-.267) [2]
medium .326%% (.256-.449) [2] .263 .204-.363) [1]
low .335%% (.279-.394) [2] .268 .188-.343) [1]
knowledge source ) -
o personal experience .300%#% (.256-.336) [2] 0
vicarious/school .388  (.256-.667) [1] .231 .143-.363)
new 369 (.279-.464) [1]  .246  (.175-.343)
Structural Complexity ) '
{ coordinate .373  (.256-.667) .225%% (.143-.363)
" subordinate 352 (.256-.493) 0 |
mixed .387 - (.299-.464) .275 .216-.343)
Length
50-100 .407  (.343-.493) [1] 0
100-300 .322%% (.256-.393) [3] .257 .188-.363)
300-500 .378%% (.256-.667) [2] 224 .143-.343)
0 .




In general, the Caution indices for the NRT items are above .30,
suggestjng that the pattern of responses on thé NRT does not follow any
'.discernab1y regular pattern. This finding is sorprising since norm-ref-
erenCeo tests are presumably constructed to present items that diserimin—
ate systematica]]y”between high and low scoring examinees. ' The CRT Caution . B

~indices are lower than the indices for the NRT'items_and this difference
is significant. (F(1,95)=32.01, p<.001)
Inspection of performancé on items within each task_structure cate-
gory reveals first that, on the NRT, the average Caution index for literal
comprehension questions "(and the range) is significantly higher than the .
o average Caution index for inferential questions (F(1,706)=5.35, p<.05).
Concomm1tanu]y, the average Caution indices for items reqU1r1ng ver1f1ca—
tion or paraphrasxng procedures are s1gn1f1cant1y h1gher (.375, 402) than
" the average 1nd18es for items reqL1r1ng inferences within or beyond the
‘text ( 228,..258; F(3, 68)-4 08, p<. 05). These d1fferences may imply that the
sorts of “information and fact-finding skills measured by the large number
offdetai] questions on the NRT are less homogeneous than the skill 1aoe1s
imply. ~On the CRT, on the other hand, the averaQe Caution indices for
" 1iteral and inferential items and‘for‘their subdivisions into the response
complexity categories are low and not significant]y different from each ‘ B
other. |
In the Task Genre categories, the NRT items related to the poem have
a 1ower average Caution index, a narrower range of inoices, and, therefore, .
a more predictable pattern of performance than do items in the other Genre

r

categories. Th1s 1nformat1on coupled with the p- -values 1in Table 3, suggests ,E‘

T




-that the items related to the poem were consistently harder and more dis-
' driminating than items on paseages with other discourse structures. On

the GRT, for 1tems grouped according to the genre of the read1ng passage, 'i .
performance on items related to the ]1terary mnarrative passage (a story)
was significantly more symmetrical than performance on 1items referencfng
‘expository or non-Titerary passages (F(2,23)=4.81, p<.05).

b None of the'Caution‘}ndices_for Text Feature'categortes\on the NRT

‘were sionificantlyldifferent from each other, although they were all high.

On thé CRT, .the average Caution.index for the three items asking main theme
'questaons was signif%cant1y higher than the average Caution indices for |
the ‘other text features. (F(7,63)=3.02, p<.05) This result may imply

that the 1nformat1on and strategies necessary to der1ve the main 1dea of

the three passages questioned were highly diverse and, therefore, these
. were not homogeneous items. | -
The Caution 1nd1ces for passage complexity further descr1be how dimen-

" sions of.the reading text affected performance on items related to the’

B i,

passage. The 'NRT Caution indices for topic/schema familiarity were nigher“i \
than those for tne CRT, but the NRT indices did not differ significantly j} ‘\5
from each other. -

CRT items abOut passages’with topics judged to be Teast familiar to
stuoents yielded Caution indices signifﬁcantly Tower than the inoices for
medium and high fami]iarity passages. (F(2,23)=5.34, p<.05) P-values for
these items were also considerably lower. ° |

The category of concreteness also produced performance patterns con—

trary to those on the CRT. NRT items for passages presenting medium and
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and iow concrete content yielded Caution indices significantly Tower than
the Caution %ndices for highly concrete passages. Conversely, on the CRT
jtems about the two passages.judgednto present highly concrete,materia]»
produced a Caption indices significant]& lower than those for the other
two ]eve]s of eoncreteness.

Performance patterns on ‘jtems grouped accord1ng to the judged sources

. »
of students' 1nformat1on about t, 2 content are more regular and interpre-

table. On the NRT, the average Caution‘ﬁndex for “passages and range of
indices with content referencing personai experience is significantly lower
‘(and borderline ‘acceptable) than patterns on the other two categories |
(F(2,69)=4.35, p<.05). The influence of knowtedge source on CRT per--
formance patterns follows the same pattern but is not significant.

Structural comp]exity does not significantly differentiate among per- ;ﬂ
formance patterns on NRT items, but for CRT items about the four passages B y
, } presenting primarily coordinate information, the Caution indiées are sig-

nificantly ]ower and in a narrower range than passages present1ng mixed
idea structures On the NRT, patterns of performance are var1ab]e accord- T

’ ing the Tength of the reading passage, (F(2.69)=3.81, p.<.05) but Tength.

does not d1fferent1ate among CRT item performance patterns.

5" -
Accord1ng to the Caution 1nd1ces, performance patterns on the NRT . o \
areé so erratic that’the items are highly suspect. Of the seventy-6Bne
_items; 58 have Caution indices over ,3. In contrast, CRT patte nsso£;

.performance tend to be more stable and predictable. On the CRT, 3 of

L the items have Caution® indices ‘over .30. These data cadst into doubt

}the technjca1 adequac& of the NRT for this population. ' ' | V e e
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The ranges of the p-value.and caution indices can jointly provide

some indication of the homogeneity of items in the cognitive task struc—

| ture categories. .0n the NRT p-values range from .001-.804, and Caution

?_~i , "indices range from .256—.@67. The range of CRT p-values is .493- .931,

the range of‘Caution indices is .143-.363. Performance within many cate-’

gories of the cognitive task structure scheme yielded narrower ranges of o
p—vaXUes and Caution indices, implying that items tn these categories s

may be more homogeneous than items in the less stable categories.
. . Factor Ana]yse_/ i

In a f1na1 set -of andlysesy both tests were subject to standard factor

analysis procedures us1ng SPSS. 0Oblique rotation 1oading matrices for both

tests resu]ted in meaningless 1oad1ng structures which only reflected:. 1tem

/ —

s ' difficu]ty group1ngs. In the case of the NRT data, seven factors emerged

"s

‘each represent1ng 1tems clustered accordxng to - common d1ff1cu1ty levels
° | .(p values) but whlch had no d1scernab1e pattern of item content in. common.
For CRT-data, only two factors emerged; the first account1ng for 24 of

! B the 26 tems. As with NRT data, the latter factors again ref}ected'shared'

p value ranges.

[+1 iy

% spss factor analyses are based on manipulations of Pearson correlation’ T,

coefficients. In the case“of dichotomous (correct versus incorrect) data,

o

Pearson coeff1c1ents (Ph1 coeff1c1ents in the dichotomous cas€) are highly '

affected and ‘distorted by item difficulty thresholds. What, should provide

- '

e 4

~ a more clearly interpretable outcome would be analogous. factor analyses’

{ i

functions based on a coefficient of ‘correlation which is not so adversely’
4 5

NP4 Y




affected by the difficulty of test items. Such a c&efquien£“¥§ found in
tetrachoricvcorreTation coefficients.

Bengt Muthén of UCLA,haé deVe]oped»an’exploratory féctor analysis
model based on tetrachor{c correlations.. Both éests were reanaiyzed
using Muthén's program. The NRT analysis revealed a factor solution
(X2(943)F1005}425), of which fhe fi;st two -factors Had significant eigen
values of ‘5.33 and 1.83 respectively. Items loading on the factors reflected
an interesting structure, which was most easily interpreted as a principally
"literal" first factor and an “inferential" second factor. These labels re-
f]ecﬁed classification of items through both Skill and Response Complexity
categorieé. The third factor (eigenvalue <.600) did not represept any con-

sistent pattern for item 1badings.

The analysis of CRT data prodyéed a two factor solution (X2(298)=253.7Z).

While NRT factors appeared to represent levels of the Skill category classi-

- fications, CRT factors were more associated with Familiarity categof%es.

’

Factor I wa$ a "Low Familiarity" c]uster; while items on Factor II were "High

. and* Medium Fémiliarity."

The conclusion of interestAin these analysis procedures is that the
use of traditioﬁa], more.globai analysis techniques does appear to support
cTa%msvfor the simpler;'gros§er c]assificétion systems used in objectives-
or curric;]um—based mbdeTs. However, the factor structures do not refiect

the anticipated clusterings bééed on those simpler models. To the contrary,

they mirror far more detailed views of what skills items appear to be reflect-

35




TABLE 7

Factor Analysis of the Reading Comprehénsion Tests

Factor Loadings*.

T
J . 4

Item . Factor I Factor 11 . Factor III

17 - 606 ~ - -
23 ‘ .324 - : -
24 .308 - ' c
26 - .608 - -
27 .339 = -
28 .374 - -
30 .335 - -
31 .299 - -
33" .386 - -
34 .642 - - -
35 .589 - - -
36 .371 : - o -
39 . .533. o -

60 ; - ‘ 625 . .-
63 - ", 364 -
64 - .575 ' -
67 - \ 333 -
68 - | .684 -
70 - .410 -
71 - - .470 ~ -

*Only items with loadings >.30.are reported.”




*Only items with ]oadfqgs‘>.30 are reported.

_TABLE 7 (Continued) -
Factor Analysis of the Reading Comprehension Tests
, . i
Factor Loadings* . '
. ') ’ ) ’ i
Item . Factor 1 -« Factor II
, 6 . - o .791 -
’ 7 ) - - 542
L 8 ‘ - .465
‘ 9 - - .866
21 - . .455
22 - .‘ - .386 ‘
23 - S - - - .360 . ‘
- 27 ~ .328 : , .405 ‘ '
’ v 28 .367 ‘ oo ' ) *
29 - -.598 |
30 .545 - |
.31 .493 .- B |
. 43 - ‘ - ' : .337
% . T 45 - . .388
» - 46 : - . - °.398
‘ 59 .557 . : -.
) 60 .839 - -
. o ., 61 *.640 . , : - i .
62 ‘ S .325 - o
* 63 L7217 - C
64 - . .848 o -
65 - o300 - .-
66 . i .299 - - |
67- .- 410 » - » \

~
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ing. Also noteworthyvis}tne fact that thé more traditional use of Phi’
coefficients mey have led researchers in test development to erroneously

rely on factors based purely upon item or task difficulty, not content.

Discussion

" The purpose of the study was to exp]ore the potent1a1 of a cogn1t1ve
W

model task anatys1s scheme that spec1f1es features of test problems shown 1
by research to gffect performance. The study exam1ned the results of us1ng
. the scheme to classify and compare the content of ‘tests and then to analyze
perfcrmance.patternsvof items clustered according to the task features.

Descriptive analyses. Use of the cognitive task structure scheme

hto analyze two reading tests revea1s that they are presenting quite differ-
ent types of passages and jtems to measure reading comprehension. The
cognitive model of important variables in a task structure scheme presents
features:6t the problem situation, (e.g., the reading passage) and the
Tevel ot processing required to solve tne problem (e.g., levels of literal
and inferentia1 disc0urse,pnpcessing) that have a research base documenting
their affect on“perforh&nce. Application of the cognjtive task structure
scheme wes re]jab]e and yevealed differences in the nature and distribution
of items an& passages. Ané]yses of- the three tests analyzed in Phase I
of the study a]so revealed’ 1arge variations in test content

Such a deta11ed p1cture‘of the structure of tasks presented on tests ‘
could be useful for meppjng the degree of, match between different tests,'
" between tests and curricula and between tests and'factors identifiéd by.

#
research as important for distinguishing among levels of competence. More

Je




precise specification of thé range of concepts, strategies ahd problem
formats actually cqvéred by aFtest could he]pmtest:désigners.produce more"
homogeneous pools of passages and test items. _In-this analysis, for ex-
amp]e; there were relatively fgw clusters ofuftems on the NRT and CRT that
shared more than oné'dimeh§ion: This 1acy of comparability between te;t’ T .
f . items purportéd]y measufing the same undgr]ying construct}weakens the psy-
- chological and.practicéﬁ rationales for SPmparing studenfgﬂ scores on dif-,
ferent tests. It also limits the confidence with which users can general-

ize about the meaning of test scores.

v '~ ' g Response. patterns. Analyses of student responses to items in each

cluster examined levels of performance and their distributions. The' range
“and average proportion of correct responses for items in each cluster was

calculated for the sixth-grade norm-referenced and criterion-referenced

.

reading test. The substantial difference between pgrformanEe on the NRT

-

and CRT raises serious questions about ‘the relative suitability of the

tests for describing and ihterpreting performance. The high performance

on the CRT.portrays.a picture of students' reading competencies quite dif-
ferent from the picture presented on the NRT. _ |

oné explanation for tﬁe highly disc}epant difficulty levels of the
items on the two tests comes from the descriptive analyses of the testé‘
content. They present diffefeht“kinds 0% reading méteria] and questions.
Forty percent of the CRT items asked about gext features-nof tested by
the NRT at all. However,'perfofmance on qﬁestiohs about the text features

querried on both tests is still highly discrepant. B
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The response pattern analyses using the S-P procedure provide another
clue to the performance level discrepancies. Patterns of performance on

the NRT items are high]y erratic (ebove .30) on most of the items. Accord-

D

ing to the Sato procedure, these high Caution indices signai that many of

the NRT items are not e11c1t1ng interpretable performance and requ1res fur-

. ther scrutiny.- It may be that the test seemed so difficult to students
 that they resorted to unsystematic gueséing Even for a norm-referenced

~test, theé d1spers1on of scores for this population is a1arm1ng]y unsystem-

atic and requ1res more information about factors such as test adm1nwstra—

tion conditions and the re]et1onsh1p of the structure of the test's pas-

sages and items to those students receive in instruction. Analyses of
other NRT and CRT test contepts and scores would be necessary to clarify '
the poteptia1 of the cognitive task analysis scheme.

DeSpite the 1imitations of phe performance data available fdr this
exploratory study, patterns-of,responses on the CRT and NRT imply tHat the
cogn1t1ve task structure scheme may be a promising tool for descr1b1ng,

analyzing, and interpreting test performance Score reports describing

test scores according to the scheme could help teachers pinpoint not only

-the general skills, but the kinds of read1ng materials on which students

need help, or are proficient. Performance patterns on many of the task

structure dimensions were interpretable in light of cognitive research.
In contrast to the ambiguoUS results of the more conventional factor anal-
ysis techniques for inducing skill constructs, the detailed partitioning

of skill requirements used in the cognitive-based model seems to present a
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- clearer and mefe interpretable tesﬁiana1ysis tool. Statisties used to
enofi1e performance can be simple (p-values and Caution indices) and
easi]&Iunde}stood by test users. Therefore the cognitive task structure
‘scheme and stat1st1ra] techn1ques used in the study seem to offergmore

1og1ca1, comprehensible an%}psycho]og1ca11y soynd metkods for planning

" and interpreting what testsfare testing.




APPENDIX A

Task §tructure Schemes

Reading Comprehension;'

’

Directions: Read the passage and classify it for passage complexity.

Togic

' Fam1]1ar1ty - genera] schema

students at the grade level are likely to have a we]] deve]oped
concept1gn of t e def1n1ng attributes of the passage's general

top1c (e{g , "bicycles” vs. "how to equ1p a 10 speed b1ke ")

COHCFEL“HESS of passage%spec1f1c information.

high - the pasSage descr1bes events or details: that the student
' can directly exper1ence (touch, feel," see) '

med1um‘— the passage describes events-or deta1]s in sensory
 terms, but the student is un]1ke]y to . be able to - .
directly exper1ence them. « Includes h1stor1ca1 ‘accounts.

<

Tow - the passage describes abstract 1deas (truth,,]ove), unob- -

servable phenomena (osmosis), or uses imprecise, abstract
language.. : ‘

Source — 1ikely source of spec1f1c passage 1nformat1on

personal experwence

’ v1car1ous exper1ence - TV, movies, ora] stories, books, schoo]
mater1a1 ebsérved home and community .
events . A N

r

new. - the part1cu]ar inf ormat1on js likely to be new to most:
American students gt the age Tevel.

Structural Comp]ex1ty

coordinate - usually a series of events or set of ideas at the
’ same level of generality

subordinate ~ general ideas and more specific details
mixed - some of both

Length : .
number of words in the passage

Reading Tevel

as desianated by the test/text publishers

B
b

4

r

3

N




APPENDIX A {{continued)

Task Structure Schemes

. -

Context
time - unlimited or Tlimited

re]evance

purpose for read1ng - wr1ter S ro]e spec1f1ed

aud1ence/funct1on - use o'f, 1nformat1on spec1f1ed o

Genera] Sk111 A o " . oy
11tera1 —-the correct answew can be found.in the passage verbatim,
.orasa paraphrase - ‘ )

1nferenﬁ1a1. ,tbe answer requ1res using information not ava1]ab}e Jn

ce.q., 1" the Titeral text, knowing the definition of a concept
_and its defining attributes in ordeér to p1ck out an
Co ) appropriate Tabel for or instance g1ven in the passage
v or an instance for a concept given in the passage (facts,

1

5

o, op1n10ns)
e.g., 2: know1ng the .usual sequence of events in a process or
Lo cause effect sequence (inferring motives based on
B knowledge of usual cause of actions)
: . e . ) ' :
~Task Genre ! o “{ s ,‘ ' vy "

v
*

expos1t1on ~.a passage des1gned to inform o ’

persUas1ve ~''presents an argument and reasons to move the audience
to action or. agreement K ‘ »

,narrative'- S C
. ' . literary - fictional stories with plot:, characters,
settings ‘ .

«

non-literary - non-fiction account, e.g., of a serjes
of ‘events over time 4 ~

Text Feature

the feature of the passage'referenced in the question

main theme - the genera] point of 1ssue or message
about 1ife

organ1zat1on/deve]opment - questions about sequence,

. plot deveTopment

detail/support - questions about isolated facts, reasons,
events -- often*"wh" questions

fact/opinion = questions requiring the discrimination
of factural “statements versus statements of op1n1on,
based on the text >
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APPENDIX B ' . : o

. PART 1

Classification of Text Items According to

A Cognitive Model of Task Structure: T . RN
Stanford Achievement Test Reading Comprehension (NRT) . - L

Skill 1-3, 6, 8, 10, 14, 15, 18-21, 23, 26, 27, 29, 30, "=
1iteI‘a1 33'35, '39, 44’ 50; Szj 54’ 62’ 68...;’ 1
4, 7.9, 11-13, 16, 17, 22, 24, 25, 28, 31, 32,'%

- . inferential

5 b b .
36-38, 40-43, 45-49, 53, 55-61, 63-67, 69-71 @ "

‘Task Genre

1-6,"26-31, 32-36, 37-42, 50-54, 67-71

expository _
persuasive =
narrative (Poem) 61-66
literary . o
non-literary 7-13, 14-19, 20-25, 43-49, 55-60 T
Text Feature ‘ '
main theme 4, 12, 16, 22, 31, 36, 37, 55, 64, 71
organization/
development |
detail/support 1,72, 3, 5, 6, 10, 12-21, 23-30, 32-35, 38-52, 54, :
56-60, 62, 66-70
fact/opinion
characterization 7, 8, 9, 11
mood

figurative language

53, 61, 63, 65

author's purpose

Response Complexity

Recognition
} R
-verify

~paraphrase

infer

infer relationship
- within text’

"4, ¥2, 16, 28, 31, 36-38, 41, 45, 58, 60, 64, 65, 707

i
2 PN

infer relationship
beyond text

.9, 11, 13, 14, 17, 24, 25, 32, 40, 42, 43, 53,
7, 59, 61, 63, 66, 67, 69, 71 T

’
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APPENDIX B
3 .
PART 1 (CONTINUED)
PassagefComplexity
fopic/scheme ‘ o : R

familiarity . : : B
high - | 1-6, 7-13, 14-19 T Sy
medium - | 20-25, 26-31, 50-54, 55-60, 67-71 T

Clow | 32-36, 37-42, 43-49, 61-66 | R

conreteness - ‘ | '
high . 1-6, 7-13, 20-25, 26-31, 32-36, 37-42 "
medium - . . ' 55-60, 14-19, 67-71 ) _ B

. low . | 43-49, s0-54,861-66 R S
..knowledg§ Source . 1 ~ e ' ' ;
'~ personal experience’ 55-60 ‘ : i
_ vicarious/school * | 1.6, 7-13, 20-25, 26-31, 67-71 . )
new L | 14-19, 32-36, 37-42, 43-49, 61-66, 50-54

. Structural Comﬁlexigx> .
coordinate ! 7-13, 14-19, 20-25, 55-60

subordinate 1-6, 32-36, 61-66, 67-71
26-31, 37-42, 43-49, 50-54

mixed _
Length . _ ) !
50-100 1-6, 7-13, 32-36 . e
£ 100-300 50-54, 55-60, 61-66 | | R
300-500 . 14-19, 20-25, 26-31, 27-71, 37-42, 43-49°
' Reading Level 5 6 o

(1-13)
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APPENDIX B
, , | ~ PART 2 "

Classification of Test Items According to
A Cognitive Model of Task .Structure:
District®Criterion Referenced Reading Test

. b

Skill - | .
literal ; 6, 8, 9, 20, 28, 31, 63, 64, 66 ... ai L0
© inferential 7, 21, 22, 23, 27, 29, 30, 43-46, 59-62, ¢

Task Genré

‘expository 43-46, 65-67
persuasive ;
narrative . Lo

literary  (Story) 59-64

non-literary

6-9, 20-23, 27-31

Text Feature

infer relatiomnship
_ beyond text ’

7, 21-23, 27, 29, 43, 61, 62,

67

~main theme 21, 29, 65 .
organization/ . T
- development 9, 64°
b s - . - 1
detail/support 6, 8, 20, 21, 30, 44-46, 63, 66
fact/opinion 22, 43
characterization 28, 60. 61
mood 17, 27, 62
figurative language | .
author's purpose - 23, 45, 67
Response Cbmplexity .
Recognition ¥ i
—verify 20, 66 -
paraphrase | 6,78, 9, 28, 31, 63 .~ i
_Infer , .
infer relationship T '
__within text’ 30, 44-46, 59, 60, 64, 65 o

46

D
* N
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* APPENDIX B

PART 2¢ (CONTINUED)

A

° Passage Complexity

B
topic/scheme -

| familiarity
/ - high

20-23 ' ' .

 6-9, 43-46

/.. medium -
. ' . :1ow . .

;. conreteness

27-31, 59-64, 65-67

8

high ° 27-31, 59-64
medium 20-23, 65-67
low 6-9, 43-46

'~ knowledge source

pérsonal experience_

M

vicarious/school

. LY

6-9, 20-23, 59-64

new . S

27-31, .65-67. 43-46

Structural Complexity
- et T
coordinate ;;L

6-9, 20-23, 27-31,; 55-64

’,

subordinate

mixed

65-67, 43-46

Length
50-100

A

1.00-300

6-9, 20-23, 65-67

300-500 =

27-31, 43-46, 59:64

Reading Level
(1-13)

6
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