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The Effect of Response and Type of Posttest on Understanding of
and Memory for Text

Rothkopf noted tnat while one can lead a horse to water, the only
water that gets into 1ts stomach 1is what it drinks; reminding
researchers of the mportance of 1investigating “drinking behaviors,"
1.e., what students do 1n learning situations (Rothkopf, 1970). Indeed,
it seems apparent that the focus within the adjunct question paradigm
has shifted from studies having a "variables" orientation to research
having a “processing" orientation (Rickards & -Denner, 1978). While
earlier studies have examined the effects of manipulating question posi-
tion and frquenéy on text comprehension, current research tends to
focus on proceésing 1nduced.by adjunct questions. Thus, there 1s rnow
more 1nterest in the influence of adjunct questions on the encoding,
organization and retrieval of. text information.

Two factors that may influence these processes are: (1) the types
of questions inserted in text and (2) the type of response required for
answering these questiors. A third factor that may influence the
retrieval of text information is the test response mode. The purpose of
this study is to examine the influence of these three factors on prose
learning. Recent studies have suggested that question type may be as
influential  on prose learning as question position (Carrier &
Fautsch-Patridge, 1981). However, an obvious problem with tre research
examining different kinds of questions has been that of definitions and
categories. Generally researchers have supposed that certain questions
reguire more work or deeper processing than others and have selected
questions that vary 1n level or degree of required cognitive activily

(Frase, 1969, 1970, 1971, Friedman & Rickarcs, 1681; Mayer, Q75
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Mclonkie, Rayner, & wWilsor, 1973; kicrards, 1974; FRickerds & Divesta,
1974; Watrs & Anderson, 16 .).
For example, factual questions have been compared with inferential

‘F

questions  (Frase, 1971); ‘nowledge questions with comprehension
questions (Sanders, 1973); Tlower order questions with higher order
guestions (Shavelson, Berliner, Ravitch, & Loeding, 1¢74), and verbatim
questions with comprehension questions (Felker & Dapra, 1975), to cite
Just a few. The diversity of questions used makes interstudy com-
parisons difficult and provides 1Iittle generaiizable 1nformation
(Carrier & Fautsch-Patriage, 1981). What is needad is a taxonomy of
guestions that, addresses the notion of question levels and is able to
predict their effects on processing. The lack of such a taxonomy 15 a
major obstacle to adjunc® gquestion research. A similar problem 1s also
encountered within the level$ of processing research wherein a taxonomy
of orienting tasks 1s needed. In both instances, the difficulty rests
in the fact that we are unable to observe what occurs i1n the head of the
learners and thus are unable to quantify such reader variables as orga-
nization, breadth of background knowledge, question-answering skills,
motivation, and tne iike.

in addition to defining leveis of questions, a taxonomy of
aquestions should accomodate the complex tnree-way interaction among ohe
guestion, the text 1o which 1t refers, and tne knowleage base of the

reader, We Nave moved (loser to thel goal with the ntroduction of a

taxonomy of questions hHy Fearson ard osohnson {19787 whict 1dentities

questions on tne basis of This tnrev-way relationship. Tneir three
cetegory texurumy includges Test explicor (100 cest amplicat (11), ano
et pt v hiart {90) guestiors,
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In a Tt question-answer relationsmip (QAR), the constituents used
to create the question and those used to respond appropriately are
located within & single sentence of a text (e.g., Mary wore a scarf to
school. Who were a scarf to school? Mary). In a TI QAR the consti-
tuents used to form the question and those used to respond appropriately
are both located 1n the text, but require the integration of information
across sentences, paragraphs, or pages. In an SI QAR the question is
text-based but the appropriate response information is a part of the

reader's knowledge base; the text does not provide adeguate information

for the response. While this taxonomy does not describe level or depth

£

o7 processing invoived, 1t is successful in depicting the relationship

between the question and the answer; or more specifically, the infor-
mation used to create a question and the appropriate source of response
information. 7This is a step- forward 1nuattempting to investigate prose
processes.

A second factor, inserted question ré§ponse mode and its effect on
text recall has not been irvestigated gystematical]y with children.
Typically students have been asked tn respond in a variety of ways--
underlining relevant passage information (e.g., Rickards & Denner, 1979;
Frase, 1968), providing short answers to open ended "questions (e.g.,
Anagerson & Myro, 1971); and selecting a response from a set of alter-
natives (e.g., Frase, 1968). It has generally been demonstrated that
the 1nserted question effect upon text retention is greater when the
reader s required to supply the answer. Effects are stronger, for
example, W~ith short-answer 1nserted questions than with multiple-choice
inserted questions (Ancerson & Biddle, 1975). What is not yet known 1s

the response mode most fecilitative for chiidren's comprehension. Adult
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performarce 1s most 1mproved wnen the 1nserted Guestion reguires an
overt response as opposed to a covert ¢~ menta! reponse (Anderson, 1967;
Anderson & Biddle, 1975; Holland & Kemp, 1965; Kemp & Hollana, 1966).
One might infer that the same would be %rue of children, but given the
1inconclusive results of the effect of adjunct questions witn children
(e.g., Rickards & Denner, 1979; Rickards & Hatcher, 1978), this remains
to be demonstrated,

A third factor, the type of criterion test needs to be examined 1in
terms of children's comprehension. Tests have generally been either
short answer or multiple choice 1n format, but there have been no Stu-
dies with children comparing performance following inserted questions
across the two Eypes of examinations. It would seem that certain moages
of responding place greater demands on memory than others, with the proba-
bil1ty tnat recognition (multiple choice) formats are less demanding
than recall (essay or short answer) formats.

The purpose of this study was to eiam1ne the effects of inserted
aquestion type, response mode, and criterion test format on children's
comprehension of expository text. Four hypotheses were proposed: (1)
students performance on the 7Tb, TI, or SI cuestions on the criterion
test will vary as a function of the tyse of inserted question received,
(2) students responding overtly to the inserted questions will perform
at a higher level on the criterton test than those responding 1n a4
covert manner, (3) pertformance levels woulg de higner .n the recognition
tnhan the recall test, ard ‘4) tnat across developmer =1 or ege levels,

patterns of performance »i111 remain corotant,
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Subjects

Students from neighboring elementary and middie schools participated
1n the study: 97 fourth and 102 eignth grade students. All students
were drawn from a middie class suburban area and read at or above grade

level, as measured by reading group placement.

Materials

The passage selected for use in this study was a 600-word exposi-
tory passage written on the fourth grade level, the topic (dogs) was
famliar as indicated by pilot data. 7Two sets of eighteen questions
were developed for the passage: one inserted guestion set and one post-
reading comprehéns1on set, with six each TE, TI, and SI questions in a
set. For the post-reading comprehension questions, two versions were
created. One version 1nvdrved only the guestion stems to which the stu-
dents would provide short answer responses. The other version 1nvolved
the same stems followed by four alte“native choices, of which only one
was correct,

These materials were combined to form the student test booklets
which took the following form: the passage was divided 1nto si1x equiva-
lunt sections, with one 1nserted question following each section. Tne
guestion referred to information presented in the preceding sectien., A
post-reading comprehension test followed tne six sections. Tne test

consisted of six each TE, TI, and SI questions 1n either tne short

answer or the multipie choice format. Each bookrlet was designated a T%,
T1, or SI booklet based upon the type of nserteg question 1t contained;
that s, each booklet contained only one type of (AR 45 nserted

questions, while ¢ll tnree questinn-antwer reléfiQroni g were repfe-

-
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sented in the comprehension test.

Design and Procedure

A 3 X 2 X 2 X 2 mxed factorial design was created with the
between-sudbjects factors of 1inserted question twpe (TE, TI, and SI),
response mode {Overt and Covert), test mode (Recall and Pecognition),
and grade level (Fourth and Eightn), ana the within-subjects factor of
test questior type (TE, Tl, and SI). Students were dividea randomly
among conditions such that the number per ce’l ranged from 7 to 9.

Students were tested within classrooms, taking aporoximately forty-
five minutes to complete the task. Students were randomly assigned to
test booklets which consisted of the passage with its inserted questions
and the comprehension test following tnhe passage. A11 students were
told tnhat the purpose of the study was to discover ways to help them

oetter understand stories and assignments they had to read in school.

Tney were also given a brief introduction to the three QARs, designed to

reduce the Jevel of anxiety that students in the SI condition might nave

experienced when they were unable to locate response 1nformatinn.
Following the 1introduction into QARs, students were instructed to
read each section of the passage, respond to the question on the page
“ollowing each section without referring back to the text, proceaing
through the bockiet 1n this manner until they had completed all si1x sec-
1:0ns with their corresponcing questions.  Students in the overt con-
dition were Jnstructed to write tne answer on the btlank foliowing the
question; students 1n the covert condition were instructed to
trank  carefully and as hard as they ‘could of tne response to the
guestion,  when their reading wes completed, they were directea to the

. - - - + ~ 4 - ry o + N - . -
Goprebensiogn tent o oongtr o fle D L2 ancwer the erohteen guestions without
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reference to the passege. Students eitner compieted tre short answer or
the meltiple choice version. When the class had finisned, a debriet 1g
was prov ded, explaining the study more completely, including the

variations among tne hoo<lets.

scoring Procedures

Two scoring procedures were developed: a traditional correct-
incorrect dichotomous scale was used for the multiple choice test and a
four-point scal: was usea for the short answer test. The four-peint
scale ratea responses as [1) an exact or close synonym for the expected
response, (2) a borderline response (one that would Le correct only 1n
tne most lement of circunstances), (3) an incorrect response, and (4) o
response that was undecipherable due to writing or speliing or one that
had been ieft blank. Only answers from the first category were accepted
as correct 1n the ana’ysis. Interrater reliability across four raters

-y

reached .94. Any disagreements were resolved following a discussion

among the judges.

Resutgé

A3 X2 X2 X2 mxed analysis of variance assessing the number of
correct responses on the criterion tests revealed significant main

effects for grade level, F(1,175) = 50.99, p < .01; test mode, F(1,175)

]

117.56, p < .0l; and test question type, F(2,350) = 15.38, p < .01

LS were further expléined by three $1gn1ficdnt two-way

irlEraCUians el omoge inleradted wth oorgoe, F
- - ey
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.01, tne 3nteraction cue to tne magnitude of tne c1fference ir perfor-
mance of the fourth graae students across the two test modes relative to
that of the erghtn grade students {see Tigure 1.

Test mode also 1nteracted sigmficantly with test question type,

F(2,350) = 16.66, p < .01. Students 1n the recognition test mode seemed

-

equally facile on TE, TI, and SI questions, while students in the recall
test mode were most successful on the TI questions, less so on the SI
and TE {see Figure 2).

The third significant interaction was response mode X grade, F(1,175)
= 10.59; p < .01, Students 1n the exghthigrade performed as predicted;
thcse in the overt response condition were more successful than those in
the covert. However, contrary to predictions and expectations based
upon adult data, the reverse was true for the fourth grade students (see

Ficure 3).

Discussion

Four predictions had been proposed at the onset of the study ond

the resiits will be discussed in terms of these ryontheses, Recell that
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on a sfecitic question type d=7ending upon the type of gGuestion received
during reading. That 1s, an 3nserted question type by test cuestion
type interacticn was expected. That tims did not occur may be a func-
tion of the type of posttest, Since ghe criterion test assessed *tne
indirect effect of 1inserted questions, performance on non-target or
incidental information, the lack of an interaction may be explained 1n
terms of the novelity of the information required for an accurate
response. In fact, Reynolds & Magleby (1981) using the same passage but
testing for the direct effect on target information did find this
interaction.

The second hypcthesxs suggested that performance levels when
required to proQide an overt responce to the inserted questions would be
Pigher than these required tc provide a covert response, as suggested by
the adult data. This is perhaps one of the most interesting findings of
the study, tecause 4th and 8th grade students respond differentiallv to
the overt task recuirements. The eighth drade students' performance was
similar to that found with adult populations, suggesting thét for the
older students the overt response induced some greater level of pro-
cessing of nformation, focused attention on target information, or
ensured the required activity on the part of the subjects, such that
their performance was enhanced. However, for the fourth grade students,
this effect drd not occur, and in fact the overt resoonse inhibited
their performance. One explanation could be due to fine motor skilil
a1tferences; students at this level are less facile in their writing and
spelling skills, thus to respond overtly redirected their attention to
less relevant 1ssues, Another explanation may be one of cognmitive capa-

2ity. bterhaps nelrg reguired 10 write the exfigraticr gy well s held

11
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raance whic refiects their comprehensios 0l tre
matertai  suffers, Ey he time the response 1S decigel -oon a-s
“ecorged, tre overall 1deas in the text are lost.

Tre thi~a hypothesis was that performance would be nigher on
recognition than recall tasks. This 1s precisely what was founc,
though at the fourtn grade level this difference was more pronounced
thnan for tne eignth grade students.

Finally, 1t was hypothesized that patterns would remain ccnctant
across the two developmental levels. That this did not occur suggests
tne reed for further research in the area of adjunct questions. it
appears tnat not only are children different from adults, but that one
can net generalize from one population of students to another. Tnis
coula pe a reason for the equivocal results of the research thus far
{e.g., Ricxards & Denne~, 1979; Swenson & Kulhavey, 1974; Tickards &
Hatcher, 1578) which suggest that the effect of inserted questions is
inconsistent. The fact tnat all students in this study were reading at
or above grade level may also have masked effects of inserted questions
1n thet 11t s assumed that students who are successful readers are
already oraganizing and retaining the information presented to them in
texts.

Limitations of the Study

There are several Timitations to this study which reduce 1ts

gl

generslizaotlity and suggest directions for future research. One obvious
rath for extension of this work 11es 1n assessing these variables across

a rurber of passages.  while pilot work and our or-going research tends

SO tGRpOTE o Tnene finmiegc g thorouth investigation of factore that
Q l I's
ERIC “
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influence comprehension across passages which vary in familiarity and
difficuliy should be considered. Further studies incorporating reading
ability and age levels should be conducted. In addition, as question
taxonomies are developed which accurately reflect both levels of pro-
cessing and the relationship between question, text, and reader's
knowl edge base; these taxonomies should be applied to inserted question
research. Finally, since research tends to differ in the effectiveness
of the inserted question, further research should be conducted comparing

these variables as they affect performance relative to performance of

students in a no-question control group.

o

13
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Table 1

Main Effects

Grade
Fourth
Eighth

Test Mode
Recall

Recognition

Question Type: Test
TE
Ti

S

18

.66
.71

.38
.82

.34
.27

'89
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