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This study investigated the similarity of information
that is provided by direct and indirect methods of
writing assessment. The skills required by each of
these techniques provide a framework for a cognitive
model of writing skills from which these procedures
can be compared. It is suggested that practitioners in-
terested in reliably measuring all aspects of the pro-
posed writing process continuum, as characterized by
this cognitive model, use both indirect and direct
methods. Index terms: Confirmatory factor analy-
sis, Essay tests, Free-response tests, Multiple-choice
tests, Writing assessment, Writing processes.

An issue in ability and achievement testing that
has gained increased attention in recent psycho-
metric literature is the relative value of information

gained from objective (multiple-choice) and free-
response (including essay) testing methodologies.
Critics of objective testing claim that the infor-
mation that can be gained from multiple-choice
tests is limited relative to that gained from free-
response options. Others claim that the scoring re-
liability and validity of essay and other free-re-
sponse formats is so poor as to outweigh any such
advantage.

Research on the comparability of the construct
validity of the two general classes of measures has
been somewhat sparse and varied in terms of con-

clusions. Early work comparing multiple-choice tests

with constructed-response tests (Davis & Fifer, 1959;
Heim & Wats, 1967; Vemon, 1962) generally in-
dicated that tests employing different formats can-
not be expected to have the same means, standard
deviations, and correlations with criterion vari-

ables. Some of these differences can be assumed

to be due to changes in the scale of measurement
and amount of error variance associated with each

format. Thus the results of this earlier work do not

necessarily imply lack of construct equivalence.
Traub and Fisher (1977) recognized these prob-

lems and employed methodology that equated scale
parameters and error variances on three response
formats for both verbal and quantitative measures.
Two of these formats were multiple-choice and
constructed-response. Using confirmatory factor

analysis ~c~’,~)9 Traub and Fisher found little evi-
dence of a format effect for the mathematical rea-

soning items, and only weak evidence that the free-
response and items were measur-
ing different constructs for verbal comprehension
items.

Ward, Frederiksen, and Carlson ( 19~0) also us-
ing CFA, compared machine-scored and con-
structed-response forms of a test of ability to for-
mulate scientific hypotheses. While their data were
somewhat restricted and their analysis was more
concerned with correlations of the resulting scores
with personality and other cognitive variables, the
Ward et al. results indicated that the two formats

measure, at least in part, different constructs. In
an additional study, Ward (1982) concluded that
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for verbal aptitude items, various item formats pro-
duce much the same information and are essentially
equivalent in terms of both the technical adequacy
of the resulting measures and the construct inter-
pretations of the resulting scores.

With the exception of a few isolated instances,
the results of these studies seem to suggest that
item format has little to do with the construct mea-

sured. Nonetheless, the debate regarding the equiv-
alence of various item formats continues within
various subject matter areas. Expressions of con-
cem over multiple-choice versus free-response as-
sessment formats have probably been greatest in
the area of writing assessment. The present study
used CFA to examine differences in student writing
abilities using three response formats: multiple-
choice, constructed-response, and essay.

While it might be expected that subject matter
experts and psychometricians would agree that

writing ability is best assessed using a direct method
(e.g., an essay or free-response item) rather than
an indirect method such as multiple-choice, the
literature in this area is far from unequivocal. A
study by C~~dsh~.lh, Swineford, andCoffman ( 1966),
using both essay and multiple-choice assessments
of writing for I lth and 12th grade students, con-
cluded that ( 1 ) ‘ ‘~hen objective questions specif-
ically designed to measure writing skills are eval-
uated against a reliable criterion of writing skills,
they prove highly valid,&dquo; and (2) &dquo;The most ef-

ficient predictor of a reliable direct measure of
writing ability is one which includes both essay

questions ... and objective questions&dquo; (p. 41).
Although research has cited the predictive or

concurrent validity of indirect writing measures
(Breland, 1977; Coffman, 1971 ), these measures
are regarded by a number of researchers to be weak
in content, construct, and &dquo;ecological&dquo; validity
(Braddock, f,l&reg;yd-.1&reg;r~es, & Schoer, 1963; Cooper
& Odell, 1977). in essence, the critics of indirect
assessment of writing, although they do concede
that these measures probably adequately measure
comprehension and editing abilities, claim that the
tests make little or no attempt to measure unity,
content, or organization because the examinee does
no actual writing.

There is empirical evidence to suggest that in-

direct and direct measures of writing ability may,
in fact, be measuring different types of abilities.
Most attempts to investigate the relationship be-
tween scores resulting from varieties of direct and
indirect writing assessment methodologies have been
primarily correlational in nature, and have focused
on rather limited definitions of the two assessment

strategies. Several studies have produced results
that show moderate correlations (ranging from .3
to .6) between standardized tests of language skills
and holistically scored essays at both the high school
and college levels (Breiand, Conlon, & Rogosa,
1976; Breland & Gaynor, 1979; Coffman, 1966;
Hogan & Mishler, 1980; Moss, Cole, & Kham-

palikit, 1982). One general conclusion that can be
drawn from the results of these studies is that the

two assessment methods may be assessing dissim-
ilar skills and therefore are not of equal value in
evaluating skills thought to comprise writing pro-
ficiency.

Although moderate correlations between direct
and indirect methods of writing assessment are rou-
tinely reported in the literature, little objective evi-
dence exists pertaining to why these correlations
are not larger, or what unique information is pro-
vided by each of the two assessment methods. Al-
though it has been argued that the most efficient
and objective method of writing skill assessment
is through the use of indirect methods (Breland,
1977), language arts experts and cognitive theorists
point out that such methods fail to effectively as-
sess many important aspects of the writing process
(~r~dd&reg;ci~ ~t ~i.9 1963).

Despite this controversy, most users of both as-
sessment formats assume that each measures the

same construct(s). The purpose of the present in-
vestigation was to provide information regarding
the unique skills and/or abilities measured by each
approach. Using a conceptual framework for the
writing process proposed by Hayes and Flower
(1980), CFA was used with data obtained from 219
examinees on a multiple-choice, free-response, and
essay assessment of writing ability.

The Conceptual Model

The basis for the analysis used in this study is

a cognitive model of writing behavior first pro-
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posed by Hayes and Flower (1980). This model
provides a loose framework within which the writ-
ing process can be examined. Using this model, it
can be hypothesized that a scoring discrepancy be-
tween direct and indirect methods of writing as-
sessment should exist because of differences in the

types of tasks required of the examinee. Specifi-
cally, discrepancies would be due largely to the
procedural processes of knowledge generation and
organization that are required in direct methods,
but these processes would be less of a factor in

indirect methods of writing assessment. Further, it
can be hypothesized that the indirect method of
assessment could be modified to include some of

these procedural components and thus make the
scores resulting from the two methods more com-
parable.

As a starting point in this analysis, features of
an elaborated model of writing proposed by Hayes
and Flower (1980) will be used to highlight the
distinction between the tasks required of direct and
indirect writing assessment strategies. Using pro-

tocol analysis, Hayes and Flower proposed a model
of the writing process which identifies the proce-
dures involved in creating written text. The model
(Figure 1) includes three basic components: plan-
ning, translating, and reviewing. The ra~&reg;del9s com-
ponents are both interactive and iterative. The main

components are interdependent.
The planning component is composed of three

subskills: generating ideas, organizing ideas, and
goal setting. The translating process transforms the
generated ideas into grammatically complete sen-
tences. The function of the reviewing process is to
monitor what has been written to check for ane-
chanical errors and to improve the general quality
of the text. Subsequent research has examined and
verified the role of each of these components in
the writing task. (For additional details on this model,
see ~~ker~~~9 1985.)
One elaboration of the Hayes and Flower model

has been made. The writer’s long-term memory
has been more explicitly defined. Specifically, the
long-term memory is believed to be composed of

Figure 1
A Modified Version of the Hayes and Flower (1980) Model
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two basic components: a dictionary and an ency-
clopedia (Clark & Clark, 1977) which are thought
to be constantly changing and building through at
least two identifiable sources. One source is ac-

quired language: A person unconsciously increases
his or her knowledge of language and the world
through interaction with the environment (e.g.,
conversation and listening). The second source is
formal instruction (i.e., the educational system),
by which a person makes a conscious effort to
acquire knowledge.

It is important to note that in defining the mem-
ory component of the model in this manner, formal

training in grammar need not be a prerequisite for
the writing process. Research has shown that stu-
dents can write essays without being aware of the
rules of grammar which they are applying. Re-
search by Michaels (1981) and Scollon and Scollon
(1981) has shown that through the learning of &dquo;story
grammars,&dquo; coherent and cohesive discourse can
be learned before and during the writing process.

Using the Hayes and Flower (1980) model of
writing as a basis, the model in Figure 2 illustrates
the procedures or skills required of the examinee
in a multiple-choice test. This modified model is
proposed as a framework for examining the com-
ponent differences between the processes involved
in direct and indirect assessment of writing using
CFA.

Although somewhat similar to the Hayes and
Flower model, the modified model contains no

components for planning or translating. The task
of responding to a multiple-choice item is hypoth-
esized to involve the reading and encoding of the
content of the stem and alternatives into active

memory, as illustrated in Figure 2. Once in active
memory, the examinee edits the stem by comparing
the alternatives with the schema of grammatical
rules the examinee has previously learned, either
through formal training or environmental interac-
tion. Once a match occurs, the examinee selects

the proper letter or number pertaining to the correct
alternative.

The reviewing process is the primary component
of the objective test model. The multiple-choice
format does not require the examinee to generate

any text. ~r~ most multiple-choice tests the exam-
inee is not required to link the test items in any
coherent or cohesive fashion. Each of the items
must be considered as an independent entity.
(However, it may be argued that students respond
not to the individual items but to response patterns
or sets of previous items.)
The goal of the multiple-choice task is stated in

the test directions or explained by the test admin-
istrator. There is no input required of the examinee
with respect to the types of goals on which he or
she may focus. These goals include identifying er-
rors in usage, spelling, punctuation, or grammar.
The examinee need not worry about tailoring the
response to meet the needs of the reader or scorer.

Another difference between the essay and multiple-
choice models is that the latter does not require the
rhetorical organization demanded by the various
modes of written discourse (e.g., narration, per-
suasion, argumentation).
To summarize, the difference between writing

an essay and answering a series of multiple-choice
items can be considered in terms of the types and
numbers of procedural skills that each task de-

mands. The objective test item model requires only
the editing and reading skills (i.e., primarily de-
clarative knowledge) to select an appropriate so-
lution. The writing task, as described above, de-
mands the procedures of setting goals, generating
information, organizing this information, imposing
a grammatical framework on it, and then reviewing
it for possible errors in meaning or structure; thus
the task requires both declarative and procedural
knowledge.

In an effort to explore the common information
provided by various methods of writing assess-
ment, the present study employed a design based
on these two models. It was hypothesized that the
procedural components of organizing, goal setting,
and translating are unique to the &dquo;direct&dquo; writing
task. By manipulating these processes, it should

be possible to identify the specific factors associ-
ated with various assessment paradigms through
CFA. Specifically, this study investigated whether
indirect methods of writing assessment measure
only the rudimentary skills of writing, which rep-
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Figure2
The Multiple-Choice Model for Responding

to a Standardized Test Item

resent primarily declarative knowledge (i.e., the
initial rules that are first learned in writing devel-
opment).

This study proceeded from the expectation that
the factor structure of the indirect method of as-

sessment would differ from that of the direct method,
because the direct method’s scoring uniquely mea-
sures the integration of these subskills into pro-
cedural knowledge, that is, an ability that repre-
sents the final stage in the development of writing
ability. Also of interest in this study was the ques-
tion of whether the format of the indirect assess-
ment could be modified to include the measurement

of at least some of the aspects of procedural knowl-
edge that most objective tests currently fail to mea-
sure.

Method

Examinees

The examinees used in the experiment were 219
10th-grade students from a parochial high school
in southeastern Wisconsin. Students were ran-

domly selected from traditional English classes.

Instruments

Three instruments were used in the study to elicit
varying degrees of procedural knowledge on the
part of the students. The first was a multiple-choice
(Me) standardized achievement test published by
Scott, Foresman. Two subtests, Language and
Writing, from the Comprehensive Assessment Pro-
gram were used to obtain six measures of writing
ability: Spelling (sp), Capitalization/Punctuation
(cp), Correct Expression (CE), Usage (us), Para-
graph Development (PD), and Paragraph Structure
(ps). The CE subtest measures the appropriate use
of pronouns, verb form, and verb tense. The us
subtest measures the knowledge of commonly mis-
used word forms such as lay/lie, among/between,
and stationary/stationery. PD tested the students’
knowledge of paragraph transition, and the PS sub-
test questioned the examinee about the relationship
among sentences within paragraphs.
A second measure was an essay task. The essay

prompt asked students to &dquo;choose one or two ways
in which you feel that television is of benefit to

individuals, to families, or even to all of society.
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~‘ell exactly what you consider the benefits of tel-
evision to be and tell how television can improve
or help people.&dquo; 

9

The third instrument was a free-response (FR)
version of the standardized test. This instrument
was identical to the standardized test except that it

required the student to generate the correct answer
instead of selecting the correct alternative. For ex-
ample, in the FR test the student was asked not only
to identify which word in each item was mis-
spelled, but also to generate the correct spelling.

Procedure

Data collection took place over a five-week pe-
riod in the fail of 1983. A total of 219 students

were administered the Comprehensive Assessment
Program battery. The Writing and Language por-
tions of the mc test required approximately 50 min-
utes of testing time.

Approximately two weeks later, 192 students

wrote essays. Students were given 50 minutes for
this task. Classroom teachers had attended one or-

ganizational session to ensure uniform administra-
lion throughout the classrooms.
Two weeks after the essay task, students were

administered the transformed test within their re-

spective classrooms. Students were allowed 50

minutes to complete the test. instructors indicated
that the time period was sufficient; most students
finished the test before the end of the 50-minute
session.
The mc test was machine-scored. The essays

were graded by six English teachers, none of whom
taught at the target school. Three of the English
teachers graded the essays holistically, using a 1

(poor) to 6 (excellent) scoring scheme. The other
three readers graded the essays analytically, fol-
lowing the same set of objectives that were rep-
resented in the standardized subtests. All readers
attended two training sessions in which examples
of different types of errors or different levels of

quality were clearly identified to ensure parallel
grading. (Unknown to the readers, 11 of the essays
were randomly chosen and duplicated and then dis-
tributed throughout the 192 essays. This was done
to allow an estimate of intra-reader reliability.)

The FR test was hand-scored by a seventh En-
glish teacher. Each FR test was graded on the same
six measures of writing ability as measured by the
standardized test. Only the PS subtest required sig-
nificant modification of the scoring criteria. In this
s~abtest9 students were required to arrange six sen-
tences into a logical and meaningful order. One
point was given for each correct identification of
the first, second, third, and concluding sentences.

In addition, 1 point was awarded if the student
could identify which of the given sentences did not
belong in the paragraph. Unlike the mc test, the
FR test was scored to give credit for each correct
pairing of sentences. Thus it was possible to receive
a maximum score of 8 on the FR test and only 5
on the Mac test.

and Results

Reliability estimates were computed for each of
the subscores from the Mac test and the FR test, and

for the analytic subscores from the essay. Internal
consistency estimates for the standardized test ranged
from .31 to .60; those for the FR test ranged from
.71 to .88. Generalizability coefficients for the es-
say scores based on six readers ranged from .26 to
.83.

CFA was used to determine whether the factor

structure of the data collected in this analysis rea-
sonably reflected that which would be predicted by
the theoretical structure proposed earlier. Thus,
factors were specified which represented the similar
and unique procedures involved in each of the three
types of writing assessment.

All analyses were done using USREL iv (Jores-
kog & Sorbom, 1978). Using USREL, hypotheses
about trait and method influences on observed scores

corresponding to specified factor models can be
estimated using the covariance structure. With the
conceptual model used here, target factors can be
specified to include specific variables, to be free
of variables, or to be constrained. An overall chi-

square test of the model’s fit can be computed to
determine the degree of match between the spec-
ified factor structure and the structure of the data.
The first analysis examined the fit of the MC and

FR test subscore structures to the hypothetical model.
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Because the FR version of the test had been mod-
ified to include a generation component corre-
sponding to the procedural aspect thought to be
required in this test, some confirmation was needed
to determine whether this component existed. To

verify this, an eight-factor CFA was imposed on all
12 subtest scores for the MC and FR tests. The first

six factors were specified as trait factors (e.~. ~ sp,
cp, etc.). The seventh factor was hypothesized to
be a &dquo;recognition (editing) factor&dquo; (REC) on which
all 12 subtests were allowed to load, because all
subtests were hypothesized by the model to contain
this procedure. The eighth factor was targeted to
be the &dquo;generation factor&dquo; (GEN) and only the six
FR test subscores were free to load on it. The REC

and GEN factor intercorrelations were fixed so they
would not correlate with each other or with the six

trait factors. The CFA solution is presented in Tables
1 and 2.
The x2(df = 24, N = 192) goodness of fit yielded

a nonsignificant value of 20.4 (p = .69), indicat-
ing a reasonably good fit. Each of the mc subscores
had a sizable weight on the recognition factor, with
the exception of the ps subscore (.20). Only the
subscores for the sp, cp, and CE subtests of the FR

test weighed significantly on this factor. The gen-
eration factor is clearly dominated by the us sub-
score (.80), providing some indication that the sub-

score measure belongs to the generation factor

specified in the three-factor solution. Intercorre-

lations of the trait factors (upper triangle of Table
2) suggest that measures for cp, cE, and PD could
be combined into one or two factors.

To provide further evidence of the generation
component, an additional CFA was performed after
the analytic essay scores were added to the cor-
relation matrix. Sp~~ifi~~~iy9 it was that
although the FR test contained a generation con-
ponent, the essay test results would include a gen-
eration component not available in the objective
test format. A nine-factor solution was imposed on
the data. The first six factors were again specified
to be pure trait factors. The seventh factor was

specified to be the recognition factor on which all
three methods would be free to load. The eighth
factor was specified to be the generation factor on
which both the FR and the essay scores were free

to load. The last factor was the organization factor
(ORG) on which only essay subscores would be free
to load.

The results are shown in Tables 2 and 3. A very

~&reg;&reg;d fit of the model to the data was achieved:
~2(df = ~49 l~ = 192) = 71.48 (p = .83). It can

be seen in Table 3 that factor 7 (REC) is dominated
by the mc and FR loadings (with the exception of
the loading for the Ps subscore for the mc test).

Table 1

Trait/Procedure Confirmatory Factor Loadings
and Error Variances (9e) for the Multiple-Choice

and Free-Response Test Subscores
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Table 2
CFA Factor Intercorrelations for the Factor Matrices in

Table 1 (Above the Diagonal) and Table 3 (Below the Diagonal)

*Factor loading fixed to 0.0.

The REC loadings ranged from .44 (ps) to .74 (PD)
for the FR test. No single subtest dominates the
generation factor (factor 8), with the CE subscore
of the FR test having the highest loading of .35.
The last factor, representing the organizational
component, is clearly dominated by the subscores
believed to characterize organization: PD and Ps
(.71 and .42 respectively).
The factor intercorrelation matrix (lower triangle

of Table 2) suggests that each of the trait factors
could be considered to be unique with very low
ir~terc&reg;rrel~ti&reg;~s (the only exception being the .55
correlation between the cp and the CE factors).

Further verification of the presence of the pro-
cedural continuum can be seen by reanalyzing the
individual correlation matrices of the 18 subscores.
The correlational information is summarized in Ta-
ble 4. Because the Mac and FR tests are closer on
the generation factor continuum than the Me and
essay tests, it is that the correlations be-
tween the two indirect measures should be higher
than the correlations between the MC and essay
tests. Likewise, the correlation between the FR and
essay tests should be higher than the correlation
between the essay and mc tests. That is, the closer

any two methods are on the continuum, the higher
the correlation between the individual traits. This

pattern is followed in almost all cases. The only
exception is that the MC/essay total score correla-
tion (.20) is slightly higher than the FR/essay total
correlation (.15).

Previous studies have demonstrated that only
moderate correlations exist between indirect and

direct measures of writing assessment. Quelimaiz,
Capell, and Chou (1982) found that factors con-
taining only loadings for essay subscores were in-
dependent of factors characterized by multiple-choice
score weightings. To verify this finding, an addi-
tional CFA was done using the standardized and
transformed test and essay subscores. In this anal-

ysis, correlations between the trait factors and the
test format factors were constrained to be 0. Spe-
cifically, only the spelling subtests were permitted
to load on the sp factor. The same was true for the

other five trait factors. A seventh factor was created
so that only the six Me test subtest scores could
load on it. There were two other factors, one for
the FR subtest and one for the essay subscores.

Intercorrelations between method factors were also

fixed to be 0. This indicates that the subscore load-

ings for each method factor are accounting for var-
iance that is unique to that factor. Results of the
CFA are shown in Tables 5 and 6.

The fit of the hypothesized factor structure to
the combined group data was extremely good:
x2(df = 102, N = 192) = 64.92 (p = .98). The trait
factors weigh most heavily on the FR test except
for the CE and us subscores. The essay trait load-

ings are smallest for each of the six traits. The MC
test method factor is dominated by the negative
weightings on the sp and the cp st~bsc&reg;r~s, - .2~
and - ~43 , respectively. The essay factor loadings
are highest for the two organizational subscores:
PD (.60) and Ps (.79).

The intercorrelation matrix shows three very large
coefficients for the cp and CE factors (.95); the cp
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Table 3

Trait/Procedure Confirmatory Factor Analysis Loadings
and Error Variances (0.) for the Multiple-Choice,

Free-Response, and Analytical Essay Scores

*Factor loading fixed to 0.0.

and PD factors (.88); and the CE and PD factors
(.94). These correlations suggest that a better fit

might be achieved if these factors were combined,
and indicate that similar skills are being required
by the three subtests to some degree.

These factor loadings represent standardized

regression coefficients, with each factor repre-

senting a linear combination. The squares of the
coefficients represent the proportion of unit vari-
ance that can be assigned to trait, method, and
error. By examining the error variances, it is pos-
sible to determine which trait was most accurately
measured by which method.

Discussion

Several limitations of this study should be noted.
First, the data were collected from a single 10th-
grade population and thus the effects of any de-
velopmental stages of writing could not be ad-
dressed (i.e., it is uncertain whether the results are
developmentally dependent). A second concern is
that only one essay measure was used for the direct
assessment. However, it is speculated that if more
essay data were obtained, not only would the direct
measure be more reliable, but similar factor struc-
tures would result as well.

Table 4
Correlations Between Multiple-Choice (MC), Free-

Response (FR), and Essay Test Subscores and Total Score
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Table 5

CFA Factor Loadings and Error Variances .(0,)
for the Multiple-Choice, Free-Response, and Analytical Essay Scores

*Factor loading fixed to 0.0.

Unlike most of the studies reviewed, results of
this study suggest, at least in the area of writing
assessment, that the construct being measured is a
function of the format of the test. That is, scores
obtained from direct and indirect methods of writ-

ing assessment provide different information. Spe-
cifically, the skill of generating topic knowledge
is more assessed with an essay task.
However, results from this study also suggest that
objective testing formats can be modified to mea-
sure some of the procedural components contained
in the writing task without sacrificing the advantage
of faster, easier scoring schemes. The CFA proce-
dures suggest that the free-response format mea-
sured the ability to organize coherent paragraphs
(i.e., PD) much better than did the multiple-choice
format. This should provide encouragement to test
constructors to develop standardized test item for-
mats that can facilitate the measurement of pro-
cedural components of writing in a more efficient
format than the essay task provides.

While differences between direct and indirect
methods of assessment exhibited in the results of

this study are exactly those that might have been
predicted by language arts experts, the study con-
tains confirmatory evidence on the nature of these
differences. Specifically, while it is reasonable to
assume that more generation components would be
present in the essay task, it is interesting to note
from these data that the essay scores are almost

totally dominated by these tasks. That is, variance
in the essay score structure is heavily dominated
by higher-order generation components such as

paragraph development and paragraph structure.
The moderate correlations previously observed be-
tween direct and indirect assessment procedures
can be explained by the fact that direct methods
contain more types of skills than indirect. These
results suggest that the overlap may not be totally
eclipsed; indirect methods can be charac-
terized by declarative components of text genera-
tion.

This difference suggests that practitioners inter-
ested in reliably measuring all aspects of the writing
process characterized by this continuum may re-
quire the use of both indirect and direct methods
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Table 6
Intercorrelations of the Subscore
and Format CFA Factor Loadings

Factor loading fixed to 0.0.

of assessment. When instructors wish to measure

only individual components of writing skill (i.e.,
organization), the type of knowledge required by
this skill should suggest the method of assessment.
The findings of this study indicate that direct meth-
ods provide a better measure of procedural-type
writing skills, and that indirect methods should be
preferred for measuring declarative-type writing
skills. However, indirect methods can be modified
to assess the aspects of writing which require or-
ganizational skills.
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