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Abstract
Undergraduates read textbook_ chapters withv—y_a‘fying degrees of effective-
ness. One basis for such differences lies in fhe standards by which they
Judge text.conprehension.' The'ﬂ;iure of one's comprehension standards

should depend upon his or her implicit epistemological beliefs and

should deternine the quality of his or her academic perfornance. N1£;£;7W“M7W7W

students enrolled in an 1ntroductqry psychology course were interviewed
and asked to describe how they monitored their comprehension of textbook
chapters. Reported criteria were classified as involving the retrieval
of téxt propositions (the EKnowledge standard) or the transformation of
text propositions (the Comprehension/Application standard). Students
were classified as having dualistic (perceiving knowledge as isolatid
facts and ansvers) or relativistic (perceiving knowledge as an organiza-
.tic;n of facts and concepts) beliefs aﬁout the nature of knowledge on the
basis ofvtheir ratings of attitudinal statements drawn from Perry (1968) .
' Results shoved that Dualists are significantly more likely to use the
Knowledge standard than are Relativists. Students reporting the use of
Comprehension/Application critcria earn aignificantly better gradel than
do students reporting the use of Knowledge criteria. Students vere also
classified as high inventive (reporting few emotional blocks in their
problem solving efforts) or low inventive (reporﬁing many emotional
blocka)‘on the basis of their ratings of attitudimal ltatenéntl dravn
from Ad;;s (1976). nigh Inventives report using.more monitoring criteris
than do Lov Inventives and are more likely to report using‘aonitoring

strategies vhich combine Xnovlcdgc and Comprehension/Application atandarda.
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Students reporting many monitoring criteria or combined-standcrd strate-

gles eafn gignificantly better grades than do sg;dents reporting only a

iingle criterion. These results are interpreted in light of Miller,
Galanter, and Pribran's (1960) discussion of Images and Plans. Tn this

context, naive beligrfrsmaboqt the nature, methodsl, and limits of knowledge

constitute an epistanologicai Image within which a atz;denf invents compre- -
hension monﬂjoring crliteria that function as epistam'alogical standards.

These standards ite incorporated into the fest component of a text compre=
hension Plan and control the pature and extent of one's reading efforts.

Compfehennibn standards, therefore, 1link one's epiytmological beliefs.

with his or her reading competence.
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Monitoring Text Comprehension:

Individual Differences in Epistemological Standards

Adult rezders vary dramatically in the way they study text materi-
als, and these differences are uaociated with the quality of their |
. perfomance on college uaminatione (Pask, 1976; Svensson, 1977). His-
torically, differences in cognitive campetency have been attributed to
variations in Jevelopmental level, intellectual ability, cognitive style,
and learning strategy (Entwistle, 1979). More recent regearch, however,
has focused on the degree to which adult readers understand their own
theught processes (S&13d, 1979) and the nature of the reading process
(Gambrell & Heathingtonm, 1981).

Andetson'(1979). for example, highlights the role of comprehension
monitoring in the reading process. He argues that both automatic and
conscious monitoring mechanisms can signal a reader that the cmreﬁm— .
sion effort has failed and that some taéticai sction (e.g., reread some
portion of the text, consult an outside sour::c) is required. Anderson
does not speculate about the nature of the‘tcompreh\egi__.on standards that
must be unbodied in these monitoring mechanisms nor does he entertain
the possibility that there might be significant individual differences
in these standards. Given that Mariman and Gorin (1981) have shown that
the comprehension standards of young children can be manipulated so &8s
to-influcqcc.the pature of the errors they discover in a short pars~
graph, it is 1ikely that the comprehension standards of adult -iudeu do

play & cri;icpl role in the reading process. The present study offurs &
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dcscription.of'individunl-differcnccs in the.cpnprchénSion:otandtrds of
cdult‘rcadera and examines the origins and effects of these differences.

Tcxt comprehension strategles are best understood as comprehension
Plans, (Miller, Galanter, & Pribrnn; 1960) . A Flan consists of a test
component and an operate component. The test component determines vheth-
er a particular condition (e.g., Is thesis of last pnrngrnph nvnilnble
1n memory?) exists or not. If the condition exists, then the rcnding
process continues; 41f the condition does not exist, then the operate com=
ponent of the Plan is activated in order to modify the rcaulto of the
test (e.g., Reread paragrcph).

The effectiveness of any Plan will depend unon two factors. First,
the test component must be sensitive to just thoae.infornntion condi- '
tions which specify an appropriate performance. Second,'tac cperate
component must be able to eliminate any s1gn1f1cant discrepancy between &
current information state and that mandgted by the test conponcnt. The
tcnt component plays the more crucial role in behavior because it moni-
tors and regulates the actions of the opcrntc component. As Miller et
al. point out, behavior nnj te “nost-convcnicntiy conceived as an effort
to modify the outcome of the tclt (1960, p.25)." 1In thfu<context, the
test that one performs to evaluate one'l'comprchension of text passages
will reflect the dimensions of thc'tcxt to which he or she attends and
will determine what actions are involved in tnc conprchension effort.

The foregoing interpretation of the comprehension process is vell
41lustrated in the Markman and Gorin (1981) study. They were able to

modify the number-of false facts or logical incousistencies vhich young
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children detected in short paragraphs simply by focusing the children's
attention on factual or on logical errors through the careful construc-
tion of sample paragraph "probleus. " ~§ssent1&11y, Markman and Gorin con-

trolled the outcome of the reading process by biasing the test component

-of thelr subjects’ comprehension Plans. If the comprehension standards

embodied 1;Fthe test components of text comprehension Plans are malleable.
to this e;tent. then it is 1ikely .(in the absence of formal instruction
in text comprehension standards) that adult readers will vary wvidely in
the standards they employ because.of different social learning histories.
Indtvidual differences in text comprehension standards will reflect
different conceptions about the desired outcome of the feadins proceoo.
One individual may, for example, view reading as an effort to discover
and store important facts; another may viev‘it instead as an effort to
identify and label the relationships that exist among a set of concepts
(c£f. Svensson, 1977). These two individuals would orient to different
aspects of a text in order to monitor their comprehension. Tﬁe first
individual is likely to focus on the number of nev_.nd {nteresting facts

he or she can recall from the text; the second is likely to focus on the

degree to which he or she can integrate text propositioul in a coherent -

~ way. One's conception of the outcome of the reading proccoo thns leads

to the construction of monitoring proccdu:eo vhich are appropriate for
assessing whether that particular outcome has been attained or not.
Monitoring procedures, ‘therefore, can be said to incorporate operational
definitions of one's conception of reading outcomes. In Miller et al.'s

(1960) tcrninplogy..ths Image of the reading outcome constrains the
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nature of the input to the test componment of a text comprehension Plan.
Perry (1920) provides a useful theoretical context within which to
describe individual differences in the reading outcome Images of adults.

On the basis of a longitudinal study of Harvard undergraduates, he argues

' that college students move through a fixed sequence of epistenblogicnl

stages in coming to a natufe 9nderstandins of 1nte;1ectua%;ahd ethical
1§bues. The most fuqﬁamental trangition 1n.ﬁ13 scheme is that involved
in moving from a prindti%e conceﬁtion of knowle;gé,as an u;organized set
of discrete and absolute facts to a8 more mature conception of knowledge
as interpreted and integrated .fact arrays. Perry dGSCtibG._thi.“ttﬂnlif
tion as the movenment fran a Dualistic (i.e., right or wrong, true or |
fals;) to a Relativistic conception of knowledge. Given thn; one's con-
ception of knowledge constitutes a set of working assﬁnpéions about the
nature, methods, and limits of unders:andfng, Dupliofa and Rélativi.t.

can be said to subscribe to different epistemological theories. Since

‘these epistemological Images involve unspoken assﬁmptioul'about the na-

ture of knowledge and learning, they are implicit rather than explicit
and may be deduced from the pattern of 1ﬁt311cctua1db;hlviot in whicﬂ an
individual engages. - | |
~ Although Perry does not examiae the ;nformitiou processing strate-
gles that are associated with e;cb of the epistemological "pq.itians"
h; identifies, it can be assumed that one's implicit epistemology would
determine one's conception of the outcome of the reading process and in~-
fluence in turn his or her choice of comprehension standardu. For tﬁis

reason, one's comprehension standards are most usefully described as the
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realization of one 's implicit epistemological theory sndwcsn be referred
to as epistemologicsl standards. A Dualist will conceive of the outcome

. of the reading process ‘a8 the discovery of discrete Truths and will judge
his or her comprehension in terms of the number of propositions uhich csn
be recalled after reeding a text parssge. In contrsst, a Relativist will
conceive of the outcome of the reading process as the disqovery of a
logical- structure and will correspcndingly judge his or hen-comprehension
in terms of the degree,to which clear and coherent relstionships csn be
established among the propositions in a text passage. '

A second source of {ndividual differences '4n comprehension standards
involves one's ability to operationalize his or her epistemologicel Image
in order to monitor some specific aspect of the reading process. One's

epistemo!ogicsl Image will define s set of perceptusl dimensions (cf.
Wish, Deutsch, & Biener, 1972) or personal constructs (cf. Kelly, 1955)
which represent potentisl sources of input for the test component of a
reading comprehension Plan. ' However, even individusls vith identical
epis:emologicsl Images way differ in the number of dimensions they can
combine in their comprehension monitoring sfforts or in their ability to
devise some means for monitoring a particulsr dimeusion of the Imase. For
this reason, individuais wvill vary in their ability to invent criterio
vhich transform implicit epistemological beliefs into explicit episte-.
mological standards so as to ptoride a basis for monitoring the reading
process. Individuals can be said, therefore, to differ in their "con-
struction competeucics“ (Mischel, 1973) as vell as in their epistemolo-

gical Images. Thus {ndividuals who share a Dualistic Inage of reading

v
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outcones nay differ from one enother in the number, variety, and effec~-
tiveness ot the procedures they employ to assess the number of text pro-
. gggitions they have svailable in memory. e L
/ _ One s epistemological standards influence his or her sbility to
‘\comprehend and retain text informstion by ¢ determining the level at which '
the text is processéd (cf. Craik & Lockhart, 1572). pne_csn, for example,
assess his or her comprehension of a passage of text by reciting the im-
- portant points that were presented in ;hat passage (cf. Robinson, 1’970)
or by constructing a schemstic "map" of the conceptuel relationships that -
1ipk those points together Ccf. Hsnf 1971). The recitstion test orients
one towsrd the identificetion—snd rehearssl of isoleted facts; in con-
trast, the mapping test orients one. toverd the elsborstion of reietion';
ships among fects. The mapping standard encourages & deeper "level of .
text processing than does the recitetion standard, and the student wvho
employs mapping procedures to monitor text comprehension should retsin
more text information then ‘a student who employs recitation procedures - .
(Kunen, Cohen, & Solnan. 1981). But nspping procedures should also pro—
. mote srester text couprehehsion than_y would recitation procedures becsuse
of the eaplicit focus on conceptual - relstionships. Insofsr ss both | .
nemory and understanding are concerned, therefore, the nspping test con=
stitutes an epistemological standard which nedistes superior performance.
It should be enphssized. however. thst the nspping test simply re-
_ presents & stsndsrd to be net -8 student nsy engage in a vsriety of

very different behaviors in order to neet the epistenolbgicsl sosl ot

diagramuing conceptual relationships, snd he or she may elect not to -

ERIC ' 10
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attain that goal during a particular reading episode. Epistenoiogical

standarde are critica1 in the reading process because they monitor and

regulate specific cognitive operations. It is thoae cognitive Operations

which directly create the change?,in nemory structures that are equated

A . .
with' the acquisition of knowledge and understsnding (cf, Rnnelhart &

R kit it -

Norman, 1977). The extent to vhich those changes support effective
performance on a classroom examination depends upon the degree to which
the cognitive operations occuring during text processing simulate those
required during the examination (Morris. Bransford. & Franks, 1977).

Although some investigators hawe examined individual differences in

3
~ reading and study strateaies (e Bes Gambrell &, Heathington 1981; Pask,

] 1976), little infotmstion is available concernin; individual differences

in the epistemological standards +hat control those strategic operations.i
Perry's (1970) survey of individual differences in epistenological be-
1iefs and recent research on learning styles (e.g.. Marton & sa1jo, 1976;
Svensson, 19]7) imply the existence of differencesqin the way that in~

‘dividuals assess their conprehension of text, but no direct information

. about Quch differences is availahi?ﬂ The present study was designed to

collect more direct evidence‘concerning the role of epistenological

v

| standards in the reading behavior of college -tuoent!.

'Students in this study were asked to describe how they would decide

whether they had underatood a textbook chapter. Each reported compre=

hension criterion vas c1assified as involving {nformation retrieval or

as involving infornation trsnsfoumstion. These two categories vere

chosen to'parallel the !nowiedge and the ComprehensionIApplication
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cntegorics. respectively, of The taxonomy of educationa‘ ohi_ctivcl."

Cognitive domain (Bloom, Engelhart. Furst. Hill, & Krnthwohl. 19z0).

Each student was classified nccordingvto the degree of dualism exhibited
in his o} her ratings-of attitudinai.statements-designed by ?errj‘(1968).
fhone atudentc with high dualism scores vete1labe11ed aslhgving dualistic
beliefs about.the nature of knowlcdge and learning.‘cnd those with low

| dualism scores, as having relntivistic beliefs. Although therc il a
clear need for a more formal and comprehensivc analysis of implicit epis-.
temological theoriea ‘than that offered by Perry, his distinction between ,
- dualistic and relativistic oricntatinns is upheld by other work (e.g., '
Pask's, 1976, distinction between atomists and- holists). More impor-
tantly, the dualist/rclativist distinction provides a simple framework

within whic?.to predict the epistemological standards that a given: indi-:

«
-

vidual is likely to use. |

Each studcnt vas further classified according to the level of con-
struction competency he or she vonld exhibit in deriving specific epio-
temological p*ncticcs from his or hcr cpistemological belief.tu In ordcri
to operationalize this motive as an aspect of one's inp11Cit enist;molo-
gical beliefs tathcr than as intellectual or creative ability, attitudi-

nal statements were derived from COnccggggl blockbusting: A guide to

better ideas (Adams.'1976). Those students who rated themselves as sus-

ceptible to the emotional;blocks to creativity described by Adaul wvere
assumed to be unwilling to be creative or iuvcntivc in their problem '
solving efforts and vere labelled as "uniuventive“* those studcntc uho

reported that they werc‘not -ucceptiblc to such emotional blocks vere

v

' 12 -
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jabelled as "inventive."

Finally, course grades in introductory pasychology were used to de-
termine the _effectivenens of students’ comprehension nonitoring Plauns.
These grades wers usead because they are based on objective examinationo
which emphasize one's knovledge and comprehension of nssigned textbook
chapters. '

This study has three specific goals. The firsc is to determine
the pature and rsnge of terting procedures that college students use to
monitor their reading comprehenoion.

The second goal is to detetmine whether one's epistemological be-
Tiefs influence the nature of one's conprehension nonitoring procedures.

In particular, it is predicted that students who evince dualistic atti-

zudes will tend to use monitoring procedures which involve information re~

o - -

trieval while students who evince relativistic attitudes will tend to use

nonitoring procedures'vhich {nvolve information elaboration and trans-
formation. It is also pfedicted that students who exhibit inventive
attitudes will use a greater pumber and variety of monitoring procedures

than students who exhibit lesr inwentive attitudes.

The third goal io to determine whether the jevel of processing dic-
tated by the test component of‘oneﬁs-reading comprehension Plan influen-
ces his or her course grades. It is expected that information retrieval

criteria demand less cognitive elaboration or "deep“ processing than do

information transformation criteria. Therefore, individunlo whose

epistemological otandardl focus on infornation retricvcl or Knowledge

ciiteria should understand and retain less of what thcy read than vill



Epist?mological Stﬁndards
T 12
i{ndividuals whose epistemological standards focus on information trans-
formation or Comprehension/Application criteria.
¥-Zhods
Subjects

Fifty-eight f;male and 33 ‘male students at The University of Texas
at San Antonio volunteered to participate in a survey of “study skills"
in order to satigfy a course requirement ih Fundamentals of Psychology.
Fifty-four students were freshmen; 24, sophomores; 7, juniorp{ and 6
seniors. Thirty-five stu’ents had déclared majors in the College of
Business; 19, in the College of Sciences and Mathematics; 14, in the
College of Humanities and Social Scicnces; 6, in the College of Educa-
tion; and 2, ia the College of Fine and Applied Arts. The remaining
~ fifteen students in the sample had not yet declared a najor.

Materials ‘ _

Studénts filled out individval interview forms which requested in-
formation aﬁout their academic attitudes and strategies. The attitude
survey consisted of statemeunts ¢f feelings or behaviors which might occur
in a college enviromment. The statements were rated by students accord-
ing to the frequency w..h which they engaged in a described behavior or
experienced a described feeling (1 = rarely, 2 = sometimes, 3 = fre- -
queatly, 4 = generally, 5 = almost always). Ratings on seven of these
: survey items determined a student's-dualism score; ratings oa another . .

nine &etermined his or her inventivenass score.

Epictemological orientation. Students were classified as having &

dualistic or a relativistic orientation to knowledge on the basis of
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their dualism scores. The seven items were drawn from Perry (1968).and
are shown in Appendix A. Perry characterizes dualisu as 1nvolv1n¢ a
spelling-test conception of knowledge, within vhich the accumulation of
facts and ansvers is valued more than the. development of perepectivee or
1nterpretationn. As can be seen in Appendix A, each of the items re-
flects a dualistic orientacion. .The mean rating for each student on
these seven items provides an index of his or her leyel of dualism.
Studeats with dualism scores of 3.0 or greater were classified as Dual-
ists. Those students with lovee scores vere classified as Relativists.
Strictly speaking, these students are simply non-Dualists. However,
' Perry characterizes relativism as involving a contextual definition of
"knouledge, within which establishing relationships among facts and con-
cepts is valued more than memorizing 1mportant facts or ansvers. Given
that such an orientation would imply a lack of agreement with the state-
ments in Appendix A, non-Dualists are refarred to here as Reletiviete.

The mean dualism score of the 46 Dualists is 3.47 (SD = ,45); that
of the 44 Relativists is 2. 43 (SD = .35). . The percentage of Dualists
did not vary as a fanction of sex or academic major in this senple. How~
ever, the percentage of Dualists did vary as a function of class year. .
Sixty-one percent of the freshmen (o= 54) were Dualiste. but only 38% of

the sophomores, juniors, and seniors (n = 37) vere 8o claesified. 8=,

3. 23, p-< 001.= This result lﬂppottl s Perry's (1970) contention Ehlt’”"“““““j

dualism represents an early stage cf epistendiogical development. '

}nventtveness. Students were classified as High or Low: Inven’tve

on the basis of their ratings of nine statements. The nine scale items
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in Appendix B were derived by the author from Adams' (1976) discussion
of "emotional blocks" to creat?vé thought. Adams describes such blocks
as those which "interfere with the freedom with which we explore and |
manipulate ideas, with our ability to.conceptualize fluently and flexibly
(1976, p. 52)." Each of the nine items in Appéndix B représgnta a poten-
tial emotional block which might limit an individual's ability to derive
. ‘explicit epistemological standards from his or her inplicit epistemolo-
gical beliefs. The mean rating for each student or these nine items |
provyides an index of the degree to which his or her inventiveness is not
1imited by emotional blocks. The distribution of inventiveness scores
was cut at the median to define groups of High and iow Inventive stu-
dents.

The mean inventiveness score of the 41 students classified as High
Inventives is 3.76 (SD = .25); that of the 40 students classified as Low
Inventives is 2.91 (SD = .37). Ten students scored at :he ngdian in this
distribution; their data are not included in any analysis involving thé
cogniti#e flexibility variable. The percentage of High Inventives does
not vary as & function of sex, major, or class year.

gggggghensibn monitoring probe. As part of the survey, students
were asked to vrite detailed explanations of how they evaluated their

comprehension of textbook chapters:

How do you determine (when youwhave éﬁﬁfl;ted a read-
ing assignment or when jou are reviewing the material)
whether you have ungerstood the material well enough?

What specific information do you use to assess the

16
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degree to which you have understood the i terial you
have reud in a chapter? On what basis wouid you de=~
) cide that you-needed to go over the chapter again or
to ‘seek help in figuring it out?.
Each protocol was enalyzed to determine the syecific comprehension tests
employed by each studeunt. An effort was made to score each protocol for
as many different eomptehension criteria as possible in order to capture
the full range of a student's eomprehension monitoring capabilities.
Procedure |
Students were seheduled in groups of three for a 90-minute session.
Each student worked on his or her interview booklet in a separate study
carrel in a quiet, pleasant room {n the .1ibrary. An {nterviewer paced
students through the booklet, allawing them ten minutee to rate the 50
attitude statements and fifteen minutes to describe their textbook -read-
ing strategies. (students described their note-taking; peperdﬁriting,
and questionranswering strategies during the remnindet of the session.)
Pilot interviews had shown that students are sometimes unhelpfully brief
in their written responses. For this reason, several measures were taken
to motivate students to prcevide relatively eonplete descriptions of their
mpnitorinslstrategiel. First, they were 1nntructed to vrite strategy
descriptions thnt vere conplete enough to be used as a let of innttue;.

.._tions by other students who might be 1n need of better stretegiee..

Second, they were informed atout the relative lack of 1nfotnation ebout
adult comprehension monitoring strategies and the relevance of such in-

Mwm__formationwfgrpimptgyiggw!;QQEQtAstgdy_!E%}}!h Finally, students were Tun
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in small groups and under close supervision in ovrder to maximize the de-
mand characteristics of the situation. These procedures were effective
in obtaining enthusiastic and conscientious written.descriptions from all
but ; few studento.f _

Course grades. Course grades in Funda;gntals of Psychology are de~-
termined by-‘ Et;dent's_overall performance on a geries of five tests and
a comprehensive final. Each test is composed of nuitiple-choice ques-
tions based on three or four chapters in nilgard.'Atkin;on. and Atkir -

son's - (1979) Introducticn to Psychology. These questions ripresent a

mixture of items; some assess & studené'e ability to recail text informa-
tion (cf. Bloom et al.'s, 1956, Knowledge category) and others, a stu- |
dent's understanding of text ihformatidn (cf. Bloom's et nl;'a Compre~-
hension and Application categories). Each of the questions on thé best
four of the five 50-item midterms and oun the.SO-;tem final counts equally
toward a student's course total. Letter grades of A, B, C, and D, re-
spectively, are assigned to those earping 88%, 79%, 65%, and 522 of the
total number of possible points. 'These letter grades are classified here
as "good" (an A or a B), vgverage" (a C), or "poor" (a D or an .
Results

Comprehension Mbnitbring Procedures

Two major steps are involved in assessing.one'l comprehension of a
”:éﬁ;pter of text. First, one must gather"wﬁat”he or she believes to be
relevant input for the comprehgnsion judgﬁent.' Second, one must evaluate
this in order to determine whether his or her comprehension goals have

been achieved or ndt. The present analysis focuses on the first step.
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Fifteen different kinds of monitoring behﬁviors were identified in
the written protocols of 90 subjects. Ome student'l commentl were com-
pletely unscoreable because he failed to refer to a specific behnvior v
that provided him with the input for his comprehension judgment (1.e.,
"Just by the way I react or feel ebout the stuff that I have read.") In
other instances, students referred.to as many as four different types of
monitoring behavioré that they were prepared to use to evaluat;' their
text comprehension.' All monitoring behaviors were further classified
according to‘the epistemological staﬁﬁards they implied. The Knowledge
and Comprehension/Application categ;ries described by Bloom et al. (1956)
. represented the two categories of episteno;ogical standards into vhich
all monitoring behaviors were classified. Examples of the fifteen kinds

of monitoring procedures are crganized in Table 1 according to the epis-

Insert Table 1 about here.

temological standard each implies and to the relattve‘frequency of each

o

within that category.

Three generai observations may be made concerning Table 1. First,
it is clear that college students report a wide range of very specific
comprehension monitoring behaviors. Within the Knowledge category, for
example, ~ gtudents a;mply engage in free recall efforts vhereas

othéii mal  3e ofvcﬁiftér iﬁbﬁéiﬁingnwih'dn'1nfornal”cued-recp11vtest.
Within the C rehension]Application category, on the other hand, some
students attempt only to make sense of individusal éeﬁtences while others

seek to establish relationships among sentences within the context of
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chapter subheadings. The degree of specificity {1lustrated in these
e nonitoéing criteria suggeqtqltha;qunitoring behsviors may be an impor-
tant source of individual differences in readihsrcampgf;ﬁé;:‘

A sedond observation concerss the variety of monitoring criteria
used by individual students. over half°'of the studenta 4in the sample
(49 out of 90) reported using more than one source of input for their

' comprehenaion tests; almost one-third of the sample (27 out of 90) re-
ported using criteria from both the Knosledge and the Comprehension/
Applicatiod caiegoriea. Given the relative frequency of multiple moni-
toring criteéia. it 1is clear that a major component in any model of text
comprehension must be a process by which a particulaz criterion is
selected for a given comprehension test or a process by which several
cr;teria are combined into a single i{ndex of comprehension. |

A final observation concerns :he relative lack of sophisticatton nf
the criteria that college students use to monitor text comprehension.

The most popular monitoring criteria from the Knowledge category resulted
from the Qtudent'a effort to respond to chapter or study guide questions
or from some form of_mental review. While study guide questions fairly
represent the population of potential test questions in many 1ntroductory'
courses, the majority of such items only assess the student's ebility to
r;cali key tefms or facts. The mental review proceés described_by stu~-
dents in this sample iﬁVolves a free recall test in vhich he or she
attempts to retrieve a given number of key definitions or facts. Neither
of these two Knowledge tests ig as demanding as that 1nvolved in recall—

ing the"text ﬁropositions associated with a given chapter subheading or

Q . . - ‘ 20
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with a particulsr statement in a chapter summary. The most popular moni-
toring criteria fron the Conprehension/App1icstion category resulted from
students' efforts to paraphrase individusl gentences cr to’ sumnsrize the
chapter in their own words. While comprehending every sentence or de-
veloping' a personal summary of what one has discovered are both lsudsole
goals, neither of these two tests 1s as demanding as that involved in -
determining the suthor 8 intentions or in integreting text and lecture
materials. None of the students in this sample attempted to develop in-
tegrated text representations of the sort recommended by many resenrchers
‘(e.g., Anderson, 1979; Dansereau, 1978' Merritt, 1977). As Anderson
(1979, P- 72 ££.) argues, such procedures provide the student with a con-
cise map of the nature of the relationships among the idens contained in

a chapter of text.

The Impact of Egistemologicsl Beliefs on Comprehension -
Monitoring Procedures

The primary purpose of this study i to demonstrate the influence
that one's implicit epistemology hes upon the test component of his or
ner comprehension monitoring Plan. Perry's (1970) distinction between
dualistic and relativistic epistenologicnl orientstions is most useful in
this context. First, it provides a convenient means of'clsssifying be-
1iefs that are 1ikely to be both .complex and relatively inaccessible.
Second, it leads to straightforward predictions about the nature of one's
comprehension nonitoring procedures: Dualists should use Knowiedge-bsscd
‘monitoring procedures if their epistemologicsl standards sre derived fron'

their epistemologicnl beliefs; correspondingly, Relativists shonld use
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Comprehension/Application—based monitoring procedu:es (see feb;e 1).

Each student's comprehension nonitoring strategy was classified as
involving Knowledge criteria or Camprehension/Application criterie. If
more than one strategy was reported, and not all belonged to the same
criteria'category, the student's comprehensinn;monitoring was elassified
as Mixed. Thirty-six students were fdnnd to be'uaing_xnowledge-based
nonitoring strategieé, and 27 were found to be using Conpreheneionl
Application—based monitoring strategies. Twenty-seven students used Mixed
strategies. The number of Dualists and Relativists using each kind of

strategy is shown in Table 2.

Insert Table 2 about here.

Since no clear prediction can be made concerning the 1nc1dence of Mixed
monitoring among Dualists or Relativists. the critical analysis involves
only that set of 63 students who use Knowledge nonitoring.or who use
‘ComprehensionIApplication monitoring. Seventy-one percent of the Dual-
1sts in this group (a = 31) used only Knowledge—based cozprehension
nonitoring, and 442 of the Relattvists (= 32) did so. The difference
between these proportions 1is highly significant, &8 = 3 2, <.005. It
may be concluded that one's epistemological Image influences one's choice
of input to the test component of his or her text-comprehension monitor-
ing Plan. In contrast, one's level of iuventtveneee has little impact
on the nature of his or her comprehension monitoring strategies, as can
be seen in Table 2. Sixty-three percent of the iow Inventives not

using a Mixed strategy (g = 30) ensaged in Knowledge'nonitoring. as

22
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compared to 52% of the High Inventives not using a “ixed strategy
(o= 25), & = 1.21. The fact that epistemological orientation and level
of inventiveness have empirically distinguishahle effects suggests ‘thtt
Dualists are not sinply lacking in creativity but have instead a parti-
cular epistemological commitmeént. | " '

Variety and number of comprehension tests.' It can be seen in Table

2 that 33% of all Dualists (n = 46) and 27% of all Relativisto (n = 44)
use Mixed-monitoring strategies. The difference is not significant,

s = 1.63. However, one's level of inventiveness does predict the like-
1ihood of his or her .using Mixed monitoring. Thirty-nine percent of the
High imyentives (n = 41) report Hixed strategies, but only 23% of the Low

Inventives (n = 39) do so0, 8 % 2.21, p < .05. Thus one's inventiveness

. is more important in determining the range of comprehension criteria he

or she employo than is one's epistemological orientation. The value of ’
the inventiveness scores is more directly demonstrated when the number of

comprehension tests reported by a student is considered. Table 3 shows ..

Insert Table 3 about here.

the number of comprehension tests as a function of inventiveneos. Forty-

nine percent of the Low Inventives (n = 39) reported using twe or more

comprehension tests; in contrast, 66% of the Bigh InVentives (n = 41) re-

ported using two or more comprehension ‘tests, & * 2 22, p< .05 - How=--

ever, as can be scen in Table 3, one's epistemological orientation

4

~ does not influence the number of comprezhension tests he or she reports.

Fifty-two percent of the Dualists (n =46) and 57% of the Relativists

L]

l) n"
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(n= 44) reported using two or more tests, & * 0.63. These results
demonstrate that one's 1uvent1venees ig aiso more important in determin-
ing the number of comprehension criterin ‘he or ahe employs thnn 13 one;;
epistemological orientation. In summary, the data auggent that 1ndiv1-
dual't differ not only in their epiatemologicel ‘beliefs but also in their

ability to translate these beliefs into specific’ practicrs.

The Iggact of Coggrehension Monitoring
Procedures on Academic Performance

O
i

The third purpose of this study is to examine the 1mpact that a

student's comprehension monitoring strategy has on his or her-courle
grade. To the extent that one monitors his or her ability to paraphrase,
to integrate, or to apply the 1nformation in a chapter of text, he or she
will be engaged in relatively "deep" proceesing (cf. Craik & Lockhart,
1972) while reading. On the other hand, i{f one only monitors his or her
ability to recall text propositions, the proceesins is more "guperficial)
Clearly, deep processing would result in a better understanding of the
material in a chapter than would more superficial processing. But it is
also known that deep processing results in better recall and recognition
performahcefthan does superficial processing (Craik & Tulving, 1975).
Since deep processing promotes greater understanding and greater recall,
it is likely that students employing such strategles will :erform better
on claasroomleiaminations than will students employins more superficiul
“'precesains strategies. For this reasen, students using Comprehensionl

'Application standards (see Table 1) to monitor their reading efforts

ahould earn higher test and course grades than should studeg:sfusing
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Fnowledge standards. : ’

Academic performance’ is showr as & function of a studeat's text-com-

prehension monitoring strategy in Table 4. Three students received an »

"Incomplete” in the course and have been dropped from all course grade

analyses. Although thetc is a greater percentage of "good" grades for

b

‘ N
"lnacrt Table 4 about here.

; . .
the Mixed gtoup (52%, g_ 27) than for the COnprehensionlApplication

group (42%, o * 26), thc difference is not significant, 8 = 0.99. Since
members of the Mixed group had all reported using a comprehension test
from the ComprehensionlApplication category, the two groups were combined
into a single ‘group for the critical comparison between Knowledge and
ComprehensionlApplication’standards. (This grouping inwolves the assump-
tion that Bloom et al. s, 1956, tnxonomy represents a Guttman scale and
that it is reasonable to characterirc an individual in terms of the
highest epistemological etandards to which he or she oubcctibel.)
Twenty~-six percent of the students using only Knowledge otandards to
evaluate their text comprehension (n = 34) reccived "good" graden
that is, a course grade of Aor B in introductory psychology. Forty-
geven percent of the students in the combined Mixed and Comptehennionl |
Applicction group (n = 53), however, earned "good" grades. The difference °
is highly significant, s = 2. 90 ‘n.< L005. The fact that studentl who
make use of ComprehensionlApplication.standards are nlmost twice as like-
ly to earn & grade of B or better as those .who only usc Knowledge stand-

ards highlights the critical role ofuthc.teot component . in text

/



comprehension Pians. Epistemological ot

Epistemological Standards
S

andards which dennnd)a higher |

level of text comprehension by the atndent are associated wvith better un-

derstanding of and retention of text inf

: examinationa." .

crmation as measured by classroom -

P

Variety and number of coggrehenslon tests. The importnnce of uaing
a range of epistemological standarda can be aaaessed by conparing the_

academic performance of students uaing 8

1ngle-atandard atrategiea (1.e.,

only Knowledgeacriteria or only COmprehens1onlApp11cation criteria) with’

that of students using multiple-atandard strategies (1.e., the Mixed -

strategy group). A reanalysis of the data 1n Tgble &4 reveala that 52% of

those using multiple standards (m = 27)
332 of those using a single standard {n

significant, _a_ = 2,51, ,n, < .025.

earned "good" éradea, but only
w 60) did so. - This difference is

One advantage of a nnltxple-standatd strategy is that 1t providea

sures thereby a telatively severe test of comprehenaion. A beneficial

Y

effect should be seen for those students who use more than two or mofe

comprehension criteria, even if tbe criteria repreaent different ways of .

monitoring the_same'ep}etemological.standard. "Table 5 shows the percen-

tage of "good" gradea as a function of the nature and pumber of a stu-

4

Insert Table 5 about here.

'

*

dent's comprehension tests. Seventeen P

ercent.of those using only one

Knowledge criterion (n = 23) rece‘ved As or Bs in introductory plycho-

logy, but 46% of those using two or more Knowledge criteria = 11) .

. 26‘

v

A

_the reader with alternative cxiteria for evaluating comprehension ‘and en-.
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received such grades, 8 = 2. 62, p < .01. Likewise, 33% of those using
a single Conprehension/Application criterion (n = 18) earned good“

grldcs, and 632 of those using two or more COnprehens1onIApp11cation cri-

'tcrin (n “ 8) earned luch gradel, s = 2.20, p < ,05. These data show

clearly that the sheer aunber of comprehension criteria that one has at

his or her disposal 1n£1ueﬁces'thc quality of text procenoing.

-

Discussion

The central role of epistenologital standards in the reading procela'
is highlighted in this study by several: important findingo. First, epis-
temological beliéfs predict an individual's comprehension standards.
Those who conceive of knowledge and undetstanding as facts and ansvers
are likely to assess their reading comprehension with respect to tht
emount of information they can recall. In contrast, those who conceive
of knowledge and understanding in ltss absolute terns:are likely to -
assess their reading comprehension'with respect to thc\dcgrcegto vhich -
they can integrate and apply text 1nformation. Second, the number and
variety of comprehénsion»monitoring criteria that can "e employed is a
function of an 1nd1v1dual'a 1nventtvenels rather than of his or her epis~
temological beliefs. More creative 1nd1v1duals report using a greater
pumber and a wider range of critcria than do less creative individuals.
Third, the nature of one's comprehonsion standards predicts his or her
courte grides.: standards which demand the integration and application of
text material are associated with hixher course grades than nre'otandardl

vhich demand only the retr:l.eval of text propositions. F:I.nally, “qndivie

duals using a number or a variety of comprehension criteria earn higher’

-



'Epistenological Standards

26

.course grades than those who do not.

These findings demonstrate that reading competence 4{s both Image-
apnd Plan-dependent. The following interpretation provides a fruitful
integration of these data: The nature of one's epistenologtcal.lnage
deternines one's choice of comprehension standards, and these standards
serve to restrict the range of acceptable monitoring criteria. Indt;i-
duals differ pot only in the nature of their epiatenological Images, but
elso in their ability to operationalize those Images. Some individuals
are both ingenious and prolific in translating their implicit epistemolo—“
gies into practical comprehension Plans; others are less skillful or lees
persistent {n their efforts to apply their epistemologiss. The epistemo-
logical standards embodied in one's comprehensioﬁ Plan determine the spe~
cific character of one's reading performance. The nature, number, and
variety of monitoring criteria used in the test component of a text com—
prehension Plan determine a student's level of satisfaction with his or
her reading efforts. In conjunction wvith one's task motivation, this
satisfaction index dictatés whether additional text procesoiﬁg is neces-
sary. The operate component of the comprehension Plan is less critical,
therefore, than the test component because of the feedﬁack contrel
exerted by the tes* component. It is the degree of congruence’ between
the epistemological standard- incorporated in the test component of the
comprehension Plan and the perfornnnce standards enforced by an 1nstruc-
tor through course examinations that finally 1inks & student's epistcno-‘
logy with his or her level of academic competence. The foregoing intcr-'

pretation is elaborate& in more detail in the following discussion of the
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specific findings of this szudy.

The demonstration that epistemological beliefs are predictive of

_conprehension standards is of particular importance. Current work on in-

dividual differences in reading styles at the college level has focused
more on the performance consequences of style differences than on their
causes (cf. Entwistle's, 1981, reviéw). while such work is valuable, it
is essentially descriptive and fails to provide-a basis for intervemtion.
The very provocative early work by Perry and his colleagues at the Buresu
of Study - Counsel (Perry, 1970) focused.. clearly on the epistennlogical
origins of different cognitive styles, but it failéa‘to exanine the com-
prehension strategies of students with different epistenological beliefs.
The present approach integrates precious f;ndings by assuming that one A
engages in the reading process in order to satisfy certain eﬁiutenologi—
cal stanﬂards. 1f one's epistemological Image involves cnly dualistic
aspects of fnovledge (e.g., the truth value of a proposition, the number
of propositions), these dimensions will constitute the universe of peten-
tial epistemological standards from which the individual dravs his or her
get of comprehension monitoring criteria. If one's epistemlosical Imge:
involves relativistic aspects of knowledge {e.8«» degr;e of icternal co-
herence in a text or argument), then very different dimensi.us will

constitute che universe of potential.epistemological atandaxds. This !

- study shovs that individual differences in the conception of knoéledgi} 

result in predictable differences in the nature of test procedures in
students' comprehension Plans. The study does ast address the larger

question of whgther these attitudinal differcnceo represent stages in a
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dcvelopnental ‘process (Perry, 1970) or the outcome of modeling and rein-
forcement procedures in previous educational settings (cf Mischel &
Grusec, 1966).

The demonstration that one's creative potential i{nfluences the num~
ber and variety of test criteria in his or her comprehension Plan impli-
catcl a new variable in netacognitive development. That variable is the
ability to devise procedures by vhich to monitor one s cognitive be-
hnvior; Although one may conceive a variety of text propertics within a

-~ particular epistenoiogic;l Image, there is a separate brocéoa in vhich‘
one devises procedures for incorporating these properties into a viable
comprehension test. It may be assumed that individuals vary in their
ability to 1mp1emént their epistemological beliefs in this way and that
this ability is indexed by the inventiveness scores used in the present
study. For this reason, it is not surprising thit the inventiveness
measure predicts the number and variety of comprehension monitoring cri-
teria that an individual uses. The fact that the dualism measure does
not predict the number or range of criteria suggests that the two me2s—

ures are tapping different components in a process which results in the

e <_‘./‘-/ v

construction of comprehension Plung. These data suggest that the indivi-.

dual plays an active cole in designing or adopting petacognitive procé-

dures. The inventiveness measure, howevef; only assesses 8 student's

? willingness to engage in éreative problem solving (see Appendix B). It

is 1i¥e1y that general ind specific intellectusl pkilll are nino_inwolvcd
the development of comprehension monitoring procedures (cf. Flav#ll'.,

1970, "discussion), bui.the present study offers no information concerning

-
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their role in the process.
The fact that students who employ Comprehension/Application criteria

in their monitoring strategies receive better grades than those vho en=

ploy Knowledge criteria is consistent with a level of processing inter-
prctation (Knncn et al., 1981). The Comprehension/Application criteria
{1lustrated in Table 1 would orient an 1ndiv1dual to a reiatively deep
level of text processing; such processing would ensu:e bcttcr undcrltand-
ing and better retention than would be obtained with the more luperfieial
processing that Knowledge criteria vould induce. What is of Frcatelt.
significance here, however, is the cr;ticil role played by the test com=
ponent of the comprehension Plan. Half of the students whose P;anl
evaluated cqnprehensionlApplicat1on criteria earned course grades of A or
B; only a quarter of the students whose evaluation was limited to Knowl-
cdge criteria did as well. This.outcome suggests that a student s epis~-
temological standafds gerve not merely to monitor the comprehension
process but also to regulate that process. The present study supplements
Anderson's (1979) analyais in a particulerly uieful way. Although he as-
sumes that automatic and conscious éoﬁprehenaion’nonitorins mecheaisms
initiate such corrective actions as rereading some portion >f a text or
consulting an outside source, he fails to consider the mature of the in-
put to these moni;orinz mechanisms nor the possibility that this input
might not be the same for different individuals. An“inpbrtant 1nplic;tion
;f the data reported here is that cne's monitoring iechanism is poten-
tially of greater significance thgn one's corrective action wmechanisn.

Even corrective actions that i{nvoive dsep processing are of little value

ERIC -~ | - 31
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if they.axe pot activated by the monitoring mechanisn.
The fact that students who report using a variety of monitoring cri-

teria earn better course grades than those who report a single criterion

- further underscores the importance of monitoring criteria in text com— -

prehension efforts. This finding indicates that th.re must be some un-
derlying process that is faci};tatcd by the use of multiple comprehension .
criteria. 1If it is assunmed that there are differenE kinds of couprch;nr
oio; problems to be solved in any reading assigmment (e.g., disambiguat-
ing A sentence, tecalling.relevant information, or determining the
author's goals), students who have access to a wider range of comprehen-
sion criteria are more ikely to have approprinte criteria for vhatever
problems 2 farticuiar text presents. With respect to Kintsch's (1979)
model of comprehension, & student with a number of comprehehsion criteria
is likely to be monitoring the several different interdependent levels of
the reading process (identifying texc propesitions, retrieving relevant
facts, aad constructing a text*nacrontructpre) more effectively than the
student with cnly a aingle c:iterion. This interpretation also helps '
to explain why'those students using multiple-standard strategies earn
better grades than those using single-standard strategies: Knowledge and
COmprehensionlhpplication standards are used by students in the Mixed
strategy group to monitor qualitatively different levels of the reading
process. Clearly, the monitoring process is complex in a vay that the

present data only begin to suggest. ‘There msst be specific Plans for

_ determining the unit of monitored content (e.g., sentence, paragraph,

gection, chapter), the jevel of the process to monitor (e.g., Kintsch's,

-
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1979, propositional, factual, and nacrontructurai levels), and the par-
ticular criteria fequired for transfor?approprin:e proqeasing (Morris et
al., 1977) to the examination (e.g., Conprchension/Applicition criteria
for an essay examination, xnowledgé criteria for an objective examina- -
tion). -
| This study has certain methodological limitations. First, students
described their monitoring procedures in whatever f;rnl they chose. For
that reason, there is a certain level of ambiguity in the protocols. ’
Thi; ambiguity contributes to the difficulty of identifying the specific
criterion used by an individual (e.g., "I know I have understcod the
chapter if it makes sense to me.") and to the difficulty of determining
whether a particular criterion exenplifies Knowledge or 00npreheniion'
(e.g., "I know I didn't understand if I had trouble concentrating.”)
Although the data are clear and consistent, it seems likely that the use
of a checklist procedure might enhance the nizq of the effects shown here
and simplify the task of assessing comprehension criteria on.a routine
basis.

Second, students nai not be well informed about their..text monitoring
strategies (cf. Ericsson & Simonm, 1980). Since the retrospective reports
of students in this study were useful in bredicting course grades (ncc‘
Table 5), it must be asssumed that students do report information that re-

flects vhat they do when they evaluate their comprehension: More precise

- 4nformation about the monitoring process might be obtained, however, by

using a variation of the planned confusion technique described by Ander—

‘gon (1979). One might, for example, vary the number of propositions in -
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each text sentence OT the coherence of text paragraphs in different
reading materials and ask subjects to provi&e comprehensibility ratings.
The text dimensions that produce the greatest variance in tholc ratings
would then reflect the epistemological criterie employed by a student.

rinally. the use of 1nterview procedures does not allow a clear ﬁ
distinction to be made between epistemological preference and epiatemoio;
gical competence. Dualists, for example, may simply prefor to use Knowl-
edge criteria to monitor comprehension but be perfectly capable of using‘
ComprehenaionIApplication criteria if directed to do go (c£. Markman &
Gorim, 1980). Omn the other hand, Dualists may Aot be able to conceive of
ComrehensionlApplication criteria or to recognize variations along such
text dimensions (cf. Owings, Petersen, Bransford, Morris, & Stein, 1980).

The question is most easily resolved by providing examples of different

comprehension criteris and asking students to employ each in rating the

comprehensibility of passages which vary along appropriate dimensions and

which require varying degrees of sensiﬁivity to a given monitoring dimen-

sion.

A Coggigive Model of Academic Competence

The focus here on the Image- and Plan-dependent nature of text com~
prehension monitoring forns the basis for a new conception of academic
" competence at‘the undergraduate level. Within this per-pective. the
college freshman emerges as & naive learning theorist who is required
to devilé effective learning procedures under conditions of delayed and
1nadequage feedback. The relevance cf a student's epiatémologicnl Insges

and Plans in the assessment and development of academic skills has been

34

Epistemological Standards

-

4




 ppistemological Standards

33
largely ignored in the study skills literature. As important ae ability
and motivation may appear to bs in the learning process, these elenentl
constitute only the resources and the energy that go into learning ef-

~ forts. It is one's inplicit epistemology that organizes and directs the
process. The fundamental inportence of the Image one hal of knovledge
"and the Plenn one has for acquiring Enowledge i3 considered ia the fol-
lowing discussion. '

There are & number of skills that a college studeat needn to develop

. in order to manage bis or her learning activities effectively and effi-
ciently. First, one needa‘strarngiee for représenting text and lecture
ynformation (Buzan, 1976; Hanau, 1979). Second, one needs-lkills'for
analyzing and synthesizing such information (Adler & Van Dorem, 1972).
Third, one needs skills for comprehending and memorizing information
(Lorayne, 1976; McKowen, 1979). Fourth, one needs decision-making and
problem-solving skills (Rarlins, 1981; Millman & Pauk, 1969). Fifth, one
needs creative skills (Adams, 1976; McKim, 1972). Finally, cne needs
self-monitoring and seif-control skills (Fenker, 1981; Lakein, 1973).
Clearly, college students must master ‘a bewildering errey of complex in-
tellectual skills before tﬁey can fully direct the learning process in

Lich they are engaged. .
The task of assessing academic competence becomes manageable vhen

" - academic skills are described &s Plans. There aee only two major disg-
n~stic questions: The first is, Does the student monitor the relevent
characteristics of his or her behavior in a given skill domain? Owings

et 2l.'s (1980) academically "less successful” fifth grldere appeared to

ERIC L N - .
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be upable to detect a critical text feature that would have allowed them
to focus more effort on difficult stories and less effort on easy stor=-.
{es. This difficulty can bc charﬁctcr;zed as a monitoring deficiency.
The second major diagnostic queation ig, Does the student engage in in~-
formation processing operstions that are likely to produce changes on
vhatever stimulus dimension that he or she does monitor? Althouzh Owinge
at al.'s academically "successful" fifth graders spent more time reading
and studying difficult stories, their ability to recall relevant detils
of these Qtories was "far from perfect.” This difficulty czn be charac-
terized as a tactical deficiency. In ‘geveral, the appropriate diagnostic
strategy is to cvaluate the quality'of a student's academic 2lans Dy
asgessing the validity of test componente ind the relevance of oﬁerlte
components. Unfortunately, existing diagnostic schemes fail to vigw aca-

demic skills as feedback-contrclled processes. Brown and Holtzman's

_Survey of Study Habits and Attitudes (1967), for example, is widely

recaﬁmended (Cranney, 1978; Robinson, 1978), but it contains no items
that focus on a studont's monitoring capabilities. Thus the-Strvey can
detect neither monitoring . defiriencies aor tactical deéicieuciel.

Any diagnostic procedure must also asscas & etudent'l Image of
kKnowledge and of the learning ptoéhos. A student’s epistemologicnl Image
plays a crucial role in the developmen; and modificatiou of his or her
Plans in any skill domain. It ig evident that the monitoring function of
the test component would be as critical 1n a time uanngement Plan as 1t

would be in a text comprehension Plan. What is less evident is the de~

gree to which one's 2piscemological fpage 1nf1ueﬁcéu all of his or her

‘ .36
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academic Plans. A Dualist, for example, might be expected to use tin?
monitoring strategies which focus on the number of hours spent studying
or the number of pages read during a study session. A Relativist, on the
oﬁher hand, might be more likely to use time monitoring strategies which
focus on the relationship of & given acttvié} to an estgblished set of
personal priorities or the relationship of a given passage of text to
pre—establibhcd conceptual ibjectives. The -different nonitoriﬁg strate~-
gies that are employed in eééh of these tw§ cases are likelj to promote
the development of oper#tionﬁl strategies which have very different moti-
wvational consequences. Similarly, each of the other academic Plans that
a student pos;esaes is likely to bear the imprint of his or her epis#e—
mological Image. As-a consequence, the monit.ring criteria that a stu-
dent employs in his or her various acadenic ?lans.should reflect &
coumon but implicit epistemologicﬁl_atance. The identification of an
individual's level of epistemological development is nbt apt to b; a sin-
ple diagnostic task. However, Perry's {1970) analysis provides the in-
gredients for an approach analogous to that.faken by diSessa (1982) in
her learning path analysis of the development of an understanding of
Newtonian mechanics. |

The task of imfroving academic competence assumes & Very different
character when the Plan- and Image-dependent nature of academic skills is
taken into account. Traditional training approaches focus heavily on
imparting "hints and tips on skills qnd techniques (Hills & Potter, 1979,
p. 16)." Any training program must make use of attitude change proce=

dures as well as simple instructional procedurci. To the extent that &
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student 1is :I.nstructed':ln the use of processing strategies which fail to
satisfy his or her ep:lstmolog:lcal ntandarda,- those strategies are not
likely to becéme essential élements in the otudent'l-repertoire. ‘COgni-
tive mapping techniques (wvhich allov & studem:- to use network represen-.
tations to display the 'V;relationahipa that exist among text elements), fof
example, are not likely to be perce:l.vcd as h:lghly valuable by the Dualist .
seeking to acquire facts at a higher rate with the help of apeed-reading
techniques. _

There is also a certain element of economy in attempting to modify &
studeat's epistmolog'ical standards rather than spééif:l,c behaviors. An |
impressively large pumber of actions that might be‘ taken to improve one's
academic performance (cf . Pauk, 1976, for a summary), but there are very
few ways to mon:l.tor knowledge adequately. Since one's epiatenological
ends influence the development of one 's epistmolog:lcal means, it may be
more cost efficient ‘to modify the comprehension monitoring "eriteria that
a student uses thin tec mod:lfy the various study techn:l.qu'es‘ tﬁat he or rhe
uses. If one has apprOpria;:e comprehension standards, it is at least
possible to engage in trial-and-error efforts to develop cognitive opera=
tions which satisfy those standards. |

Although the-amount of research focussing on metaéognitive behavior
has vastly increased since the publication of Flavell and Wellman's
‘(1977) classic analysis, the relationship between negacogﬁit:lon and cog~-
nition is still poorly urderstood. - Kail (1979, p. 23); for example,
argues that "the process by which one's understanding of memory 1nf1u;n-

ces his mnemonic behav:l.ors is an uninvestigated aspect of the metamemnoxy
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"field." 1In this context, the elaboration of Miller et al.'s (1960) con-
ception of Plana and Imagen presented here offers a ueeful fremework
within which to integrate research on metacognitive proceaaea. Tha
epistemological image represents the perapective from which comprehenaion
monitoring criteria are aelected. This’ Image conatitutea an implicit
epistemology because it defines the aspects of knowledse atructurea "which
- an individual can discrininate. Some or all of theae aspects are used to
define specific epiatemological standards against which learning per-

" formances may be evaluated. These stundards conatitate the test compo-

. pent of comprehenaion Plans. In that capacity, the. e standaxds regulate
a pumber of behaviors which serve to modify the input to the test compo~
pent.. Those hehaviora constitute the operate component of comprehension
Plans. The standards that are inplemented {n the test component of a
Plan, therefore, provide the necessary theoretical link hetoeen the be-

liefs implicit'in one's epiatemologieal Image and the‘hehaviors exhibited

{n the operate phase of his or her comprehension Plan..
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Table 1 / B

Text Monitoring Behaviors of College Students

as a Punction of Implicit Epistemological Standards '

THE KNOWLEDGE STANDARD
YQ Student recalls :l.nfomtion from text :I.n responu to chapter or
study guide quent:lonl (o = 30).
C56835: "I use the self-quizzes in the study gu:l.dss to detemm
| =y level of conprehens:lon. ese o '.l'hc ones I niss are thc ones 1

use to determine the amount of ltudying peeded. If I don' t have
study guid.ea or some type of exercises to do, 1I'm more Mre of
wy abilities to find useful information."

KR Student recalls information from text. during mental review Q = 23).
Al3337:° "I determine whether I need to read the chapter again or
seek help if after teading the chapter I cannct completely §O
over (w:lth book closed) the entire cluptcr 1n my head."

KH Student recalls information from text in response to headings or

italicized words (o = 9.
A65435: "The way I check to see if I &vc understood vhat I have
read is to look back at the different topic headings and try to
recall vhat was said under each topic."”
‘xs - Student recalls 1n£omtion from text in response to chapter

sumary (@ = 7).
C7341S: "At the end of most chapters, there are key words,
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Table 1—Contipued

qnutions,‘ or a summary. If I read those ind it's not familiar,
or T can't recall a mental picture, I know 1 wasted my time.”
KE Student recal1; 4:4|.nf'c:rnntion from text in response-to & re-examination
of portions of the text (n = 6). |
A76105: "If I carn randomly pick a page of material and recognize
ic.” ' ’
C69610: "If I do not recognizz gomething when I am reviewing it,
1 have to go back to find more detailed information on it in the
chapter.”
KC Student recalls j.nforqhtion from texf in response to questions from
others (o = 5).
C75632: - ”Sometmes 1 ask my husband to read the assigﬁnent to
give me a couple of questions, to make sure that I understood
- everything."
B48115: "I get togéther with another individual, and we quiz
each other." ‘ . .
KT Student recalls information from text in response to tét questions
@- 4).
p14613: "If I do good on the test, I know I read w
c48312: "I don't ever really know whether I understood material
I have read until after a test and even then, I don't kuocw

whether the notes or the books are at fault or helped me."

THE COMPREHENSION/ APPLICATION STANDARD
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Table 1-—Continued

€S Student. demonstrates conprehennion- of - text by determinicy the
meaning of individual sentences (- 23). . °
A32910: "If I don't understand what a passage says, then I knmi
I need more study time."
ABOSB.‘{:" “"If I felt the material made sense and I understood‘ vhat
they were saying, then I go on." ' | '
0363243 "If the vocabulary in the chapter was vague."
~ CP Student demonstrates comprehension of text by paraphrasing the text
(@=2). .
BOO70§: "I know 1've completely understood when I can explain
the assigmment in my own words (confidentiy and quickly)."
CI Student demcnstrates comprehension ¢.:f text by integrating different
parts of the text into a single frmwori; (@=- 6);
C87030: "Reviewing the material I do try to absorb everything
and put it all together in my n:l.nd.' If I cnn relate the ideas
'together I usually feel that .I can understand the material well
enough.” ‘
CE Student demonstrates comprehension of text by devising examples of
principles and concepts (@=6).
A43332: "I determine if I have underatoo«i it if I can apply it
to myself or something I am doing." |
A84706: . "I try to place the information into a related problem

or I try to seek reh§1onsh1ps between terns and parts—and how

they work in real life--examples and incidents.”
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Table 1--Continued

CA Student denonstrates comprehension of text by de;eminins thc_'
“author's intentions or plan (__g =.5).
C48020: "I try to figure: out just what the author 1s trying to
say and then determine if that is what I have written and under-
ltood.". \ |
B93303: "Whru I am reading an assigmment I can determine whether
or not I understood the material well enough is vhen I don't have
any questions in my head. As for example, ‘'Why was this mention-
ed?' 'What's the purpose of astating this information?'"
CL Student demonstrates comprehension of text by mtggrating text and
lecture materials (o = 4)..
A28918: “If later, a teacher says soﬁething contradictory to
what I thought I read, I would aﬁk the lecturer to explain it or
go back to read over‘ that part again.”
CH Student demonstrates comprehension of text by determining the rela-
tionship between sections of text and the associated headings (n = 3).
' D42500: “"If what I have underlined, ﬁarkad, etc. enabled me to .
grasp what the sub-heading was about -
CcC Student demonstrates comprehension of text by assessing the level of
cognitive effizrt during the resding process (a = 2).
' A35717: "If I vas paying attention.” ’
€31910: "My mind starts wandering and I have much pédrer concen=
tration when I am having a hrd time understanding.”
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Table 2
Frequercy of Different Text cdnprchension-uonitorin; Strategies

as a Function of Epistenological Orientation and Inventiveness

Canrehenaion Monitoring Strategy

" Subject
Variables ' :
. Knowledge Comprehension/ - Mixed®
Application -
Epistemologicli
Orientation:
Dualist 22 9 15
Relativist 14 18 12
Inventiveness:
Low 19 . & § 9
Bigh ) . 13 12 16

2yixed strategies consist of at least one Knowledge-based criterion

and at least one COmprehension/Apﬁlication—based criterion.

r
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Table 3
Frequency of Different Numbers of Comprehension Criteris

as a Function of Epistemological Orientation and Inépntivenesa

Number of Comprehension Criteris

Subject
\ Variables _ :
\\ . One Two Three or more
\, \ -
K Epistemological
v Orientation:
Dualiat 22 ‘17 7
Relativist 19 18 7
Iﬁventivenels:
Low 20 17 2
High 14 17 10

ol
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Table 4 '
Frequency of Different Levels of Academic Performance
in Introdu'ctory Psychology -

as a Function of Tex: Comprehension Monitoring Strategy

Comprehension Monitoring Strategy

Course ' -
Grade -
Knowledge  Comprehension/ Mixed®
: Application '
"Good" (A or B) 9 . 11 - - 14
"Average" "(C) 20 n A § W
"Poor" (D or F) ' 5. ,f:. 4 2

Note. Grades were not'airailabie for two' students. _inhtlie_ Knowledge
group ard for one student in the Comprehension/Application group. °
8Mixed strategies consist of at least one Knowledge-based criterion

and at least one Comprehension/Application-based criterion.

32
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Table 5 )

Percentage of "Good" Grades in Introductory Psychology

as a Function of the Nature and Number of_Conprehension'Criterin

- . *

_ Nature of . Number of Comprehemsion Criteris
Comprehension -
" Criteria : .
’ : dne: . - - Two or more
- [
Knowledgc' . ; W
- only 172 (o = 23) 462 (o = 11)
Comprehensioa/ -
Application 332 (o = 18) 632 (o = 8) .
Only '

Note. "Good" g ades are defined here as a final course grade of A or
B.. Grades were not available for two students in the Knowledge Onli group

and for one student in the Comprehension/Application group.
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Appendix A
..Th¢ MuaYism-Scale

6.

15.

30.

36.

If professors would stick more to the facts and do. less theorizing
one co.u_lil get more out of college. | |

The best thing about science soursee is. thz¢ most probiems have
qniy one right answer.: _ S | |

It is anmying t.o.lisfen to a lecturer who cannot seem to make up
his mind as to what he rully believes. v

Tt 415 s waste of time to work on problems wh:lch havz no pouibility
of coming out with a clear-cut and unambiguous answer.

Educators should know by ‘now which is the best method, lectures

or small group discuasiou.

For most questions there is only one right answer once a peuon

is able ._to get all the facts. |

A good teacher's job is to keep his students from wandering from

the right track.

Note. These items are taken from Perry (1968). Student's ratings of

each item are positively scored for duzlism. ' ¢

24
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Appendix B

The Inventiveness Scale

3.

*11.

18.

*22.

%29,

*35.

I clarify and apply ideas presented in a lecture or textbook

before I attempt to judge.
I can control my imagination well enough to picture a detailed

sequence of events (e.g., & pot of water slowly coming to a boil

| and then boiling over) with little effort.

1 am reluctant to take a chance on askihgla slightly "far-out"
question in class or to submit a slightly "far-out” ides in
response to a class assigmment. ‘

I find it easy to create very sharp and detailed mental images of
people‘that I know, places that I havé be;n, and objects that I
ovn..

I have troyhle hotivating myself to nu;f and enjoy the challenges
that different courses and teachers offcr. b

I get so impatient to resolve inconsistencies between lecture aﬁd
textbook naterinls in s course that I will accept the first and
easiest resolution rather than search for the best resolution..

I get uncomfortable when a problem requires that I organize
information which is vague and 1ncoﬁp1etn or that I diicpvcr

some way to interpret difficult-tc-understand or. poorly formulated

concepts.
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Appendix B—Continued

41. I can imagine unpleasant events (e.g., being unable to breathe
or falling down a flight of stairs) with getting uacomfortable. '
45. I have the confidence to think hard about a'-problm .and then to
relax and forget about it for a period of time wvhila my .

unconscious works on it.

M. These items have b'een_ developed by the author on the basis of
Adams’ (1976) di;cuesion of different classes of emotional blocks to
creative problem solwing. Students' ratings of asterisked items are
negatively scored for inventiveness; nonasteris.ked item are positively

a3

scored.




