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Verbal Reports: How Readers Process Unfomiliar Text

Introduction
Durin=z the past sévéral'"ears researchers have examined Ehe éffects of prior

knowled?e on the comprenen31on of text (e.g. Brown, Sailey, Day, Townsend & Lawton,
1977; Marr & Cormley, 1Y82; Pearson Hansen & Gordon, 1979; Taylor,- 1979) These
studlas demonstrated.that 1nd1v1dnals access prlor knowledge and experiences to-
lnterpret text, and further, that this knowledge influences ‘the amount and .type of -
1nformatlon extracted, Rasearchers have also found that by prov1d1ng studeants. with
1nforgatlon about. ao wnfamiliarc topic (cricket) and/or by drawinv comparisons between
fam.lllar and unfamiliar topics (cricket and baseball), understanding and learnming.of
theinew informaticn was increased (Bayes & Tieruey, 1982). All of these studies lend
supﬁorf to'theories of tha coumprezhesmsion proééss which suggest that a highér order 4
Lanceptual framewori (Schema) is used to 1nterprec c.nd comprehand text°
- S Concurrently, researchers have beccme increasingly interested in the stratowies
rgéderq use to comprehend text. In an effort to examine the proce531ng‘strategies
readers utilize while reading, Olshavsky (1976—1977) introduced the use of think—
aloud tasks, She patterned hé; study after the work of Newell and Simon (1972) on .
aproblem solving stﬁatezies, Olshavskylfound that good readers apply the pfoblem- ‘
solving strategies mora frequently “than poor readera and that both interest in the
topic to be rea& and abstract writing style increase the use’of problem-solvmna
strategies during the comprehensiou process. Although the use of verbal reports as anl
index of cognitive processing has received a great deal of criticism historically

add quite recently (see Garner, 1982, for a discussioun of these issues), Ericsson.

and Simon (1980) argue quite convincingly that on-line verbal reports which minimize
the interval between processing and reporting provide a viable data-base of cognitive
processes used to solve problems or comprchend what. is read. As a résult; reading
ﬁresearch has ‘begun to reflect}thié methodology. Garner (i982) asked students to

read and suzmarize an expository text. She founu that there were a greater nudber

of "cogaitive events" or s;rategies raborted in the same day treaﬁpent group as
compared with the dalaj treatment group. Sﬁe posits that the thorOughness of a

verbal report seems to depend to some extent on tha reééncy of the activity, lending
support to tha positfion taken by Ericsson and. Simon. Following a similar: meLhndology,
Hare and Smith (1982) asked students to read expository and narrative selections, . \\\
pause at various points ia the passage and think~aloud describing their comprehension
strategiés, They found when ach}évament test scores were correlated with response

types, the total unique number of strategies elicited from the expository passage
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waé negatively qprrelaced witﬁ reading achieverient and uarelated to those respoases
elicited From the narrative passaga. Rereading and imaging were fcequeutly wited
stratégieé when readipg tﬁe narfative passaga{aud rereﬁding.and changing speeds frequentl
cited:for the expository paésageo ' - ’
Based on these mofa recent studies thch utilized the verbal report strategy,
it was felt that the tthk-alnud tas\ may prov;de viable lﬁforﬂation regarcding the
processing of familiar and less famlllar text. Thus, the purpose of the present
study was to extend the exlﬂinb resaarch examln;na pri or knowledge and read;ng -
comprehen51on to lnclude a verbal report strateoy which might . provide new informatlon.
regarding: 1) the types of camprehen51on strategles reader’s use to process famjliar
and less familiar texts and 2) differential use of these think-aloud strategies by

» average and below average readers.
u .
Method
-Subjects, . ' l : o,
Fifteen male tenth—grade students ffom a High School “in upétate New York %ere.
selacted for partiéipétion in tpe study. Nine students had. above average Epmprehension

skills and six below average comprehension skills. Reading Ability was determined

©

by their performance on the Californi Achicvemenc'TQSC (1977) . Teacher judgmeat
was uséd'to confirm this reading ability placement. At the outset of the study,

twventy subjects participated, however, due to difficulties with the taping equicment
protocols from five-oFE the éubjects were inaudible and thus not used..

Laterluls

Two pdssages adapted from the Wabster's Sports Dictionary (1976) werce constructed

.

eath containing approxiirately 327 words, similar sentence structures, aund an
equivalant numnber of idea units (Xintsch, 1974). After the passagas were constructed

the Dale-Chall (1948) readability formula was employad to derive a readability estimate

and Dezrees of heading Power (DRP) "estimate for the two passages. Each passage

corresponded ;o,a,778Vreaﬁability'index and 55 DRP units, commesurate with the
students’ placemdnt on the DRP test (1980). The passages were eXpository in nature

and described the sports of American football 2nd rugby union (see the appendix).

. .
o

Procedure : . ,

Prior Knowlédge Pratest. Two weeks prior to testing students were given a 50 item

completion test assessing thair knowledge of American football and rugby union. The

test assessed four levels of knowledge concerning the goal structure of each gama.
o .
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These levels were derived frem tha work of Spilich, Vesoader, Chiesi and Voss (1979)
which has shown that the type of knowledge a person has about a tepic will influence
his/ner ability to recall information, inteerate and ela’:orate upon ideas presented

-

in the text. Thus, it was felt the type of prior kuovledge the subjects have about
a particalar topic ﬁiwht influence the type of problem-solving strategy used in the
ccmsrone3510n of ths passagos, Henée, the pretest assessed knowledg=z of : Level 1 -
* the OD];CL of the gane; Level #2 - scoring pOLnt 5 Lgygl_fl - advancing players (to
score), and LEYE&.&& - game actions which facilitate level #3, for both sports. .

Test items consisted of terminology, rules of the game and

situations of play each caorresponding to the four levels of knowledge above.

Trainihg Session. Immediately prior to testing students were given a practice
session to’ familiarize them with the thimk-aloud task. Two practice passages were

K

- constructed; adapted from the Webster's Sports Dictionary, they were structurally

. equivalent to the test passages and described the spnrfq of soccer and cricket. In
) this manner,; the practlce ‘and test passagcs were ‘similar with regard to text
structure and varying degrees of famll_aylty. Formal.testlno beoan when the subjects.
.completed the two practice passages, wereitalking freely, and expresigd‘% readiness

" to begin formal testing. - ' .-
4 .

Tecthqo SubJects were. testad 1nd1v1uuallyu They ware told tu beoin reading the
.test passage silently and to stop when they came to a red dot, ‘a pause San&l to
thln.x—aloudo At this signal thay were asked to: 1) briefly Summarlzelwuat they had
read so far -and 2) state what they werce thinking 6rbdoing as thgy read to comprehend
that portion of the text. Subjects were asked to continue reading and thioking aioud
at each of the pause points until Fhe passaae was flnluhed Fach passage containzd
»12 pauvsal points placed at the end cf each toplc in the passage (e.g. Oblect of the
gams, scoring a touchdown, defensive players etc.) Each subject read both passages

in one of two orders (football-rugby, or vice versa). In this manner, response

<
patterus Wnlch might ‘surface cou:ld not be attributed to a fixed order of readicg

the passages.

After the two test passages were read,'épecific probe questions were asked to
<%dentify the use of problem-solving strategies which may have been used, but were

not reported previously. Testing time was approximately 45 minutes for each student.

Scoring. Subjects verbalizations were tape recorded and transcribed. These

transcriptions were then matched with the text and responses‘classified into_categoriés

©
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develoyred by Olshavsky (1976-1977) and Hare and Smith (1982). New categories

were created as needed to interpret the tr -~criptions. Subjects' responses fell

into three general categories basad on the testing task. fhe firet category Qas

labeled summary responses; these were thie responses students gave waen asked to:
briefly,éummarize what they'had read thus far. The second'cakegory was labeled
metacognitive responses; these iacluded responses which reflected Ehe students use

of specific strategies to comprehend thektéxt, make éomparisons, idgggify a persgnal

experience similar to the infofmation in the text, image, etc. The thjird category
' ’

was labeled probe metacognitive responses. . This cat:gois included the responses

students gave when asked questions about their use o a particular comprehension
strategy’such as rereading, imaging, predicting meaning etc. Respecnse catagories

are listed in the appendix. There were 24 opportunities to report one or more of

these strategies (12 pausal units per passage)s the raw number qf responses was
. 4

tallied for each subject and used in the data analysis. o .

Design and Analysis ' : : . s

N - i
The design for the study was 2-(reading ability) x 2 (passage) factorial,
T-tests were used to make comparisons between the two reader groups with regard to

prior knowledge of ‘the sports and response types. Step-wise regression anniysps

were also used to determine the influence of levels of prior knowledge on the type

. <
.of response elicited from the passage. » :

RESULTS '

Reader Group Differences

I-test comparisons were made between the two reader groups with regard to

. the total number of summary and metacognitive responses elicited from the passages.

These tests revealed no significant differences-between the two-reader--groups: -Good - -

readers reported an average of 4.90 summary resvonses (s.d. = 3.10) to the poor

" reader group's average of 2.83 (s.d. = 2.93). MeEacognitiVe responses averaged .

7.40 (s.d.= 2.68) for the good readers and 5.17'(s.d. 4.83) for the poor rea&erg.
When responses within each of the two categories were examined, T-test comparisons -
were non-significant, however, patterns of differences were beginning to emerge.

Reader groups differed with regard to the error statements elicited from the

nﬁppra}lfwxg = .40, Xp = 1l.h7 and rugby passages, Xp = .89, Xp = 3,43, They also

differed in terms of the number of evaluative statements about football, Xg = 1.00,

Xp = .17 and Fhe number ofinferences elicited from the”rubgy'passage; Xg = 1.89, Xp= .57.
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One possible explanation for the lack of significant differences between these two
reader groups is that the sample size is limited (N= 15). ' s

- . . o

Passage Differences

A second series of comparisons were made examining the prior knowledge scores

and respenses across the football and rugby passages. As expected,'the students

- knew more about the sport football (X= 14.44)fthan rugby (X=4.54), t(28) = 5.09,

P« -001. There were also more total metacognitive statements elicited from the
rugby passage (Xr = 9.93 versus Xg = 6.53), t(28) = ~2e09; p<¢ .05. This finding

was not surprising when one corsiders that a person is usually much more aware of

‘the comnrehension stratecies they are using when the material is difficult or®

. B . "
unfamiliar, Likewise , it is difficult to monitor comprehension strategies  when

much of the processing is occurring at a below-conscious level while reading

»

two passages.surfaced when the students were reading the rugby passage. A greater

number of comparisons (rugby to football) were noted (X = 3.20) than were - present

-ptior knowledge score, A series of regression analySesbrevealed that these individual

O
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when the foothall passage was read (X = ,67), t(zg) = =2.94, bL .05, This pattern“

of response provides evidence that one attempts to understand the less familiar or

new through comparisons with a known topic. . A pattern consistent with the current

theories of the comprehension process.

Prior Knowledge . ‘ . R

Of major interest was the extent to which prior knowledge of the topics would
influence the type of think-aloud strategy elicited from the passages. To examine

the influence of this variable, a series of step-wise regression analvses were

condncted. The results from this analysis are reported in ‘Tables 1 and 2. At the

o

outset of the study there were four levels of knowlédge which comprised the total
levels of knowledge did not serve as significant predictors of Lhe response types,
Thus, these knowledge levels were collapsed to form a total prior knowledge score

- N N . N o
for each sport and used in subsequent regressicn analyses,
M *

~~=~~ insert Table 1 -—--,

~

familiar material (Cavanaugh & Perlﬁutter; 1982). Another differénce between : he

e\
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An eieminatioh of Table 1 reV'dls that stndents'.kn0wled0e\of footnall was
a significant oredlctor nf their anllrv to make evaluative statements about the
football passage; F(1,7) = 26, p. .01, accounting for 47.79% of the total
variance' OThis flndind suggests that prior knowledg:.of a tonic is a critical
~variable if the students are o01nu to evaluate what is read rather- than mereiy
assimilate the information and try to retain it in memory. Prior knowledge of
football also served as a significant predictor of the sfudents'vability to infer
information from the rugby passa5e° F(1,7) = 17.29, S( 01, accountlng for 61.747 of
the total wvariance. Thus it ‘appears as though students’ ability to 1nte?pret a
less familiar topic beyond a literal level depends in large part on their knowledoe
of a 81milar topic and “their ability to establish the similarities between the two
topics. Lastly, looking at Table 2, prior knolwedge of football served as a strong
predictor of the students' reported use of a comparison strategy to facilitate-the
processing of the two passages, F(1,10) = 6.12,.p(1005, accounting for 30.437 of the

total variance. _ :

———— inseft Table 2 ———-

~
i

Oof narticular interest was the finding that knowledge of rugby did not servas
as a bionlficant predictor of either summary or metacognitive responses elicited
from the rugby passagesu This lack of SLOnificanee may be duc in part to the

students' limited knowledoe of rugby as ev1denced by their pretest scores.

N

DISCUSSION AND CONCLUSION

The verbal report methodology appears ‘to be a useful technique to examine the
PrOC6981ng strategies readers use to comprehend famillar and 1ess %amitiar text. While
the results from this study are preliminary in nature due to the 1imited sample size‘

these findings lend support to current schema-theoretic views of the comprehension

B

1process.
Readers did use prior knowledge to comprehend the passages. In particular, the
more know1edge a SubJect had about a topic the more inclined he became to evaluate
what he was reading, draw inferences.between ideas of less. familiar content, and make
direct comparisons between familiar and less familiar passages. In addition students'
with below average comprehension ability evidenced a greater number of errors in
recalling the content of the passages, made fewer evaluative statements ‘about the
familiar content, and drew fewer inferences whilé comprehending the less femiliar
Q paseage than their average classmates. . ' |

R T I
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These latter findings lend support to the notion that in addition to the importance
of prior knowledge’ in comprehen51on, readers need to be taught specific strategies for
omprehending text (Collins & Smith, léBO) strategies which prof1c1ent readers seem ]
/to acquire almost 1ntuit1vely. Readers in this below average group appeared eas1ly s
/'frustrated when they encountered comprehension dlfficulties, and perhaps most important,
they appeared unaware of strategles such as rereading and imaging which could be used
to fac111tate comprehens1on. _
In addition to these preliminary findings, this study also raises several concerns.
'To what extent were students cued to report'only certain types of processing strategies
in the think aloud training tasks (Cavanaugh &-Perlmutte;,3l982) . How might the .
training tasks he.less obtrusive'yet assist the subiect in gaining access to cognitive
processes which can be verbalized. Also, how does one quantify response types. In
this study, there wére 24 opportunities for both summary and metacognitive responses to_.
be elicited. By the nature of the response types (e.g. draw inference, state failure
to understand a clause) not all responses would be reported at each pausal point
throughtout the passage. Perhaps the optimal scoring strategy would be to predict
the likely: occurrance of each of these responses at each point and weight the ’
occurrance accordingly. Thus, transformed scores rather than raw scores could be used
in the data analysis. Lastly, might the results from undirected probe questions ' )
prove to be more representative of the student's cognitive processing than directed
‘probe questions .which ask if ‘a particular type of strategy was used to
comprehend the passages. Perhaps the undirected probe question (e.g. Can.you think
back to any strategies you may have used7) might more aptly reflects the student's
"true" cognitive strategy, although retrospective, rather than their perception of
what they ought to report. . {
Subsequent research is presently being planned to address some of the concerns

expressed above and to examine in-detail the relationship between levels of prior

knwoledge and specific response types.
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:Pagifticﬁing AE tha Prior.KAOgledge Variatle Acruss.ResponSc Types.
= and Tests 65 S;gnifiénqcc .
. 'fripr Knowledge \
‘ Foorball Rugby
—————————— I — — —— —
" "Response Type L X SD F ofP$;§:2;2§e o of?$§§i§§i§e'
4 - .
"Surmmary (Footb;ll) f
| Add Informatiom 2.0 1,77 3.47 7.79°
- Infer Information 1.0 177 3.73 .8.36° .
State Error . K.sﬁ 1.18 - 36 .82 ' c
. e A
Matacognitive L
Compare to Rugby .67 . 1.23 5.12 ' 11.50 L;,///l—w‘
Iden. Personal . : . ‘ '
Experionce 1.67 ‘2u47 2.65 . 5.96 ‘ .
Izaze 1.33 1.84 .97 2,17 ) o
Eval, Statements K ° NI .33 21, 20%% 47.70, ' 4
'DF Error = 7, R = .8?3 . '
Summaryv (Rugby) . .
Add-Information 053 92 o z2.18 7.79: 2.69 19,18
Infer Informationm. 1.40 1.55 . 17.29** 61.%4 _ 1.81 12.90
State Error 1.87 2.53 —_ ' : .11 .78
Matacoznitive ] - -
Compare to Football = 3.20 3.10 .05 .19 .89 . 6.30
Tden. Personal - \ .
Experiuvnce 40 T4 13 48 47 3.35
Ioge 1.13 1.77 18 .63 .99 7.07
Eval. Statecments 1.00 2.24 .17 .61 .07 49
{’l " . . e e e _;“

'DF Ecror = 7, RE = .714 RZ = .701
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Table 2

Parcitioning of the Prior Knowladze Variable Across Response Types

and Tests of Significance

Prior Koowledge

Football Rughy
o A,,/’ff””ﬁ"// Percentage Percentage
“_}}.,/sponse Iype X ' ,SD F of Variance . F 0of Variance
N
\
\\
Probed Metacogmitive \
Compare Football & = L : .
Rugby _ ,40'f S . 6a.12% 30.43 2,08 14,35
Peread . | 55 52 213 10.58 2,81 19,48
Text Organization- 027 046 - 1.42 7.07. .04 30
Predict Meaning - 052 A 2,19 . «28 1,90
DF Error = 10 ,'Rg = ,503 Ré = 447
. T _
% 2 ~L. 05 :
% p « .01
g .
\
&
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TEST PASSAGE ‘

FOSUBALL

Fcothall is a CL- played beteen two tears of 11 oh\ers each. It is played

on a iarge rectangular field with goal posts at cach end. x_} Tne objact of: tbﬂ

<] across

,»gare is to run, pass;

Play is started by one team kicking the ball to tha other. Subsequent play
is started from the line of shklr"age, the point at which tbc ballcarrier was
Eackled. gg’ ~ Even though.tha gare is called foothall, kl;xlng plays a minox
rcle other than iu'attanpting a field goal or point after a ‘ouchdown. 'f@ Play

is rot continuous. It stops whensver the ballcarrier is tackled, when a pass is’
incamlete, or after a score is imade. éﬂb - Each side is given four chances 6:
.downs to advance the ball for a gain of 10 yards. If they are Ur;ahle o make
that gain, the Eall is given to the otﬁer side. §§29 Defensi&é players may
tackle the ballcarrier and [} shove players out of the way to get to hlm fg
Offensive players ares ‘pe{rir‘-tsd to block their opponents, but may not use their
hands to keep players away‘frcm the ballcarrier or the passer. Any offensiva -

. player may. run with the ball, but only the ends and backs are eligible to catch
a for;-/ard pass. :_;? Althéugh tackliné:, shoving and lec‘dxér are normally ‘
permittad, unusually rough play and illegal use of hands are fCIlJiS usually

_ penalized by a loss of 5, 10, or 15 yzwd‘S.. ;fa |

t'."n-:m a team carries or passes the ball 6v=f t'ne goal line, it scores a
uch“c*m wortn 6 points and has an OD‘EDrthlt'j to klck the ball over the crosskar:
or carry it over the goal lins for extra points. Q A field goal, a kick cr&ef
the crossbar other than after a touchdovm, is worti 3 points. :3 The game is .
| pla % in four 15 mimit= quarters. The team with the highest score at thé end of

the playing tire wins. @

the ogronant's goal l:u; for a scoce.
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