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In an investigation of the "shaping' functior of postquestions in prose
and of a new methodological approach, children read 40 text cards, each
~consisting of four attributive statements. Each card was followed by an
experimental question, which during training tested information related to
specified concepts or positions, or randomly tested recall. In subsequent
test trials all questioning was random, Learning curves developed for all
four nonrandom groups and same-type item performance was disrupted for ;hree
during random questioning. The single concept group was superior to the
random on shared items and showed marked latency increases with the onset of
random questioning. Implications of the methodological paradigm and

appropriateness of the '"shaping" descriptor for such learning were considered.
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The Experimental Development of Reading Strategles in Children
_ ; |

Takiang Rothkopf's conceptualization and explication of mathemagenic
,behaviors (Rothkopf & Coke, 1963; Rothkopf, 1965) ag a starting point, a
number of researchers ‘have demonstrated the efficacy of inserting questions
following reading passages on learning from such materials (e.g., Frase, 1968;
Bruning, 1968a; Natkin & Stahler, 1969; Watts and Anderson, 1971), Within the
general area’of prose learniag research, a recurring theme has been the
attempt to develop specific reading and review strategies by such post-questioning
procedures. This approach has no doubt beer stimulated, at least in part, by
the fact thut the development of focused strategles for processing textual
materials, coupled with a systematic delineation and understanding of thege
arocesses, has considerable importance to the educational community, If, for
example, the potential exists for reliable development of subcomponents of
reading such as attending to or ignoring contextual variables, searching for
particular classes of inforﬁation, or drawlng inferences, the availability

of such technologies would greatly enhance the instructional capabilities of
our educational systems,

One‘view of thekfunction of such post-questions is that the question event
functions as a consequence for behaviors which precede 1t, serving to selectively
reinforce or "shape" these behaviors (Rothkopf, 1965; Rothkopf, 1970; Frase, 1970;
McGaw & Groteleuschen, 1972). In general, however, findings regarding a
"shaping" function for post-questions have beern aquivocal to this point.

Frase (1968) found consistent effects but ao significant improvement over 20
aaragraph—question blocks,rleading'him %o ccnclude that facilitarion'which

occurred we not acquired in the course of the reading task; that is, the requisite




‘2‘

behaviors did not appear to be shaped by post-questions, but rather involved

the maintenance of previously learned skills. In contrast, Morasky and

Willcox (1970) found that differences in time spent reading developed in later
passages between»question-before and question-after g. ,ups, findings supporting

a shaping hypothesis. Rothkopf and Bisbicos (1967) found that posttest per-
formance was facilitated on some item types encountered asaexperimental questions
but not for others, with effects associated with later portjons of reading.,
Bruning (1968b) employed materials structured in subordinate~superordinate form
with review questions drawn from each level, but selective facilitation was
present only for subordinate level post-questions on subordinate level posttest
items. While Watts and Anderson (1971) found general facilitation for application-
type experimental quesélons across a variety of posttest item types, performance
was not neceésarily enhanced on item types earlier encountered as experimental
questions. Also, performance on posttestlitems relating to later portions of

the reading and on laterAexperimental question was not improved, both findings
also inconsistent with expectations based on a shaping hypothesis. Like

Watts and Anderqon (1971), McConkie and hisLassociates (McConkie, Rayner, & Wilson,
1972) have demonstrated effects of question-type on reading ;peed, but theve
were no significant effects of this variablé on overall posttest performance,

nor was within-class superiority consistently apparent on posttest items

(e.g., recognition and higher order question groups performed poorly on their
respective item types on the posttest).

Frase (1973) has racently called for an examination of methodology in the
study of prose learning phenomena, & point having particular cogency to examination
of the shaping hypothesis. For the most part, investigation of the viability of -
this conceptualization has taken place under conditions which were not necessarily

well designed with regard to either demonstrating or understanding these phenomena.
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For example, with few exceptions experimental subjects have been adults, likely
to have already well-developed reading strategies quite possibly resistant to
short term manipulation, , At the same time, the hypothesized behavior chains
terminating with the question contingency must, of necessity, be exceedingly
complex, given the usual methodological paradigm of insertion of post-questions
‘following relatively large blocks of prose with generally unspecified characteris-
tics, (see Frase, 1973; Carver, 1972). A related issue involves a need for
clear definition of conceptual categories represented both within the materials
and by post-questions, certainly problems of considerable magnitude for research
of this type. Also, the reclatively small number and relatively infrequent
encounters with such questions in several studies perhaps do not comprise a set
of conditions well suited to selective development of complex behavioral chains.
The present suudy, while conceptually consonant with prior research,
represeqts a departure, methodologiéally, in the analysis of prose learning
phenomena. Although the basic experimental paradigm, consisting of prose unit |
presentatiog§ with alternating questions was employed, both the materials and
the reading strategies analyzed were reduced in complexity. Materials were
constriucted with standardized format and content, with text units to be read
consisting of short four-sentence sets specifying attributes of countries.
Attributes represented four concept classes, with multiple presentations
encompassing forty selected nations. Attributive statements were randomly
assigned four to a text card in a double column format, with each ccncept
class‘represented oﬁce per card. The experimenta} questions following each
text card; repeatedly focused on one of the folloéing: (a) a single concepé’
(b) a single position on the card (e¢) two concept; (d) two positiomsor (u) randomly
tested information presented on the text card. Children served 2s subjects

and performance .n the experimental questions, together with reading latenctes,
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was continuously monitored across twenty training trials, where questioning
was consistent with the development of one of the strategies, and twenty "test"
trials where questio;ing shifted to a random presentation condition.

It was hypcthesized that, if a reading strategy :re being acquired, then
performance on questions during training should show improvement across
trials. Additionally, comparisons on questions shared by a strategy group
and thé;random group should show superior performance for the strategy groups.
A subsequent shift to random questioning, it was argued, should result in an
* increase in reading latencies relative to those on the training trials, based
on the assumption that there would be general deterioration in performance if a
strategy had been adopted and that such deterioration would lead to increased
concentration on the textual materials. At the same time, a decrement in perfor~
mance was predicted in related item categories for associ;ted strategy groups
between the latter portion of the training trials, where a strategy would have
been operative, and the test trials, where the strategy would be repeatedly

disconfirmed by the random questioning.

Method
Sudjects:

Subjects were 50 sixth-grade students enrolled at a public elementary
school. Because pilot analyses indicated that task requircments were relatively
difficult for pupils of this age, only students whose total language scofe on

the Iowa Test of Basic Sliills was above grade level (grade 6.0) were selected

from among the sixth grade population. Mean total language score on the ITBS
of participants was 7.19. Subjects were drawn from five separate classrooms

and randomly assigned to experimental conditions.
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Materials: |

Task materials encountered by subjects consisted of eighty 5 by 7 inch
cards, 40 text cards presenting four typewritten statements, alternating with
40 quéstion cards which tested information from the immediately preceding
text card. Basic text and question uaterials were dérived froma 1is£ing
of 70 new or emerging nations drawn from a recent atlas; with a selection of
attributes for each nation. These attributes included capital, major rivers,
~exports, constituent populations, bordering nations, and so on. Inspection
of the total matrix of nations indicated that four attributes (capital, major
river, bordering country and monetary unit) had similar verbal characteristics
for a sufficient number of nations to permit their use in constructing the
final set of materials. General criteria for selection required a low
probability of privr subject acquaintance with the nation, that the attributes
‘consist of a pronounceable single word of from five to nine letters, and
that an attribute was not repeated for other nations within the dame cétegory.
However, within the othér parameters delineated, this latter reqdirement was
not always possible.

Sentence format for materials was standardized to mitigate agaiust
inadvertently providing discriminable information not relevant to the

variables under investigation. The format for each category was as follows:

The canital of (name) is (name) .

A country near is )

The monetary uﬁit of ie the .
A major river of !' is the .

The final set of materialé, identical across all trials for sll subjects,
consisted of the four attributive sentences for 40 nations, totaling 160
statements. To construct the text cards, two randomizations were required.

Statements within each attribute class (¢.g. statements about capitaly were
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randomly assigned to one of the 40 trials. A second. randomization determined

the position of attribute statements on the card, Items were positioned in a
’ g . [¥'s

double column format, with position 1 and 2 located on the left hand side and

position 3 and 4 located on the right. Vertical separation of items was

approximately 5 cm. and horizontal separation about 3 cm. Each question

card consisted of a statement from the preceding text card, typed in the

middle of the card, with the selected attribute deleted. ’Variations in
these questions constituted thg experimental manipulation in the present
study. ; %

During twent& training trfgls, subjects in each of the five groups

answered questions intended to hevelop a particular strategy for reading

the materials. In the first group, a Single Concept condition, all questions

during training tested knowledge contained in the cepital statement presented

on the preceding text card, while the second group, a Single Position condition

wae tested on Information appearing in position 2, the lower left position, on
the text‘card. Thus, in the single concept group, information tested may
have appeared in any of the four pnsitions on tha preceding text card, while
fo? the single position group, each of the four concept classes had an

equal probability of being tested. In a third group, a Double'Concept

condition, questions during training tested information about either capitals

or rivers, with order determined randomly across trials, while a fourth group,

a Double Position condition, encountered questions exclusively relating to
text sentences in positions 2 and 3 (lower left and upper right sentences).
Again, specific position, 2 or 3, for a given trial was randomly determined.

A fifth group, a Random condition serving as a control group, received

. questions randomly selected from the four sentences on the text card, with all

sentences and positions equally likely to be questioned.

During the test phase, the final twenty trials, questioning became
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random for all groups subject to the restriction that the initial test trial
constitute a disconfirming instance for the four non-random strategy‘
conditions. Thus all groups now encountered random questioning, a procedure
involving no change for the randoi posiltion condition The card deck consisted
of both training and test phases, %ith no featurées separating the former

from the latter, ;xcept for the poéentially discriminable shift in questioning

for the non-random strategy groups.

Procedure:

All subjects were individually tested by the experimenters. Each subject

was presented with a card deck for his assigned treatment condition. Instructions

read to the subject indicated that the purpose of the study was related to a

general interest in how children read, and discriminated between the present

situation and examination settings. Subjects were instructed to read each text card

"as quickly and as carefully as possible,” that each card would be followed
by a question to be answered in writing on a provided sheet of paper, that
the rate of progress through the deck was under his control. and that the
experimenters were not interested in the accuracy of the spelling of the
various names. Three warm~up trials, involving information on three
familiar nations, were employed; the first warm-up trial demonstrated the
procedure to be followed, the second and third allowed the experimenters

to monitor the efficacy of the instructions. A blank card signaled the

e1d of the warm-up trials and allowed time for the experimenters to answer any
procedural questions submitted by the subject. All sample items for each
group were congistent with the strategy to be encountered in the following

- card deck. Immediately following the sample items, but prior to the training
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trials, the scoring key, operated’by the experimenters, was pointed out to
theAéubjecc, togethier with a brief statement regarding the necessity of
externally recording the subjects responses. The recording apparatus
itself was shielded from the subject by a plywood panel.

| Progress through the text and question materials was monitored on an
event recofder (Gerbrands, Model P2-C6), with reading latency, testing lat-
ency and correct or incorrect response scored for each subject by the experi-
menter, positioned approximately .5 ueter to the right of the subject.
Written responses were judged as correct or incorrect on the basis of phonetic
correspondence with the actual response; e.g. 1f the response, pronounced
by the experimenter as written, corresponded with the actual pronunciation,
it was scored correct. During warmup, training and test trials, noncontingent
verbal reinforcement was provided by the experimenters to maintain task
performance. After completing his session, each subject was questioned by
the experimenter concerning hig perceptions of the difficulty of the task,
overt awareness of the questioning contingency encountered, and whether -
be had con;entréted on any particular aspect of the text cards while responding.
Results:

The proportion of items correct across training trials for each of the

experimental conditions is presented in Fig. 1. Since each curve represents

Insert Fig. 1 about here

the number of items correct within that particular training condition, and
the items in each trial block represent a random subset of items of that
type, separate repeated measures analyses of variance were conducted for

each group. Significant gains in number correct were revealed for the
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- 1ngle Concep group (F = 12.57, 3/27 df, p < .001), the Single Position
group (F =4, 40, 3/27 df, p < .025), the Douvhle Concept group (F = 12. 88,

3/27 df. 1( +001), and the Double Position group (F =» 10,57, 3/27 df

P <,001), while changes 1in the Random group were not significant (F = 1,25,
3/27 df, p > .20).

As questions in the Random condition were randomly assigned,iboth during
training and test phases, tne number of questionsshared across strategy
groups varied., During the training phase, questions were identical for
Single Concept and Random groups on ttials 3,.5, 8, 11, 15, and 17; for Double
Concept and Random groups on trials 5, 9, ll,'lS, and 16; for Single Position
and Random groups on trials 8, 9, and 17; for Donble Position and Random
groups on trials 2, 9, 12, and 18. A significant difference was obtained

in favor of the Single Concept group over the Random group on shared items

GESC = 4.6, Xg= 2.2; t = 3.60, p <.001), while no other comparison with the
Random group on shared items was significant.

Analysis of mean reading latencies across training and'test trials,
transformed logrithmically, indicated significant changes over trials
(F « 24,705 7/315 df; p <. 001), no significant main effects for conditions.

and a significant conditions by trials interaction (F = 2, 74 28/315 dfs

‘ 7a~2_<' 001) Inspection of Fig. 2. reveals a sharp increase in reading latencyr

:,occurring by the second trial block for all condirions, an effect apparentlygi‘ .

Indert g, 2 about here
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with the onset of,test trials, providing support for the hypothesis that a
reading strategy hau been adopted during training and was disrupted by the
onset of the random questioning of the test trials.

Tuo features ¢of the error data during random quesction test trials are
pertinent to questians of establishment and persistence of reading strategies.
If a reading strategy had been adopted during the training trials and persisted
during the test phase of the study, the proportion of items correct during A
random questioning which were consistent with that particular strategy should
be significantly higher than proportion of correct items from other categories.

Comparison of the Same and Other columns in Table 1 shows that this was not the

Insert Table 1 about here

case, but that almost complete disruption of the strategy appeared to occur.
Supportive of this view are the comparisons between proportions correct for
.each subject on theklast five training trials and the proportion correct on
strategy-consistent items appearing during test trials. Since such itemsh
represented random subsets of item pools of that type, differences may be
"attributed to the development and subsequent disruption of a reading strategy, | pfi

o or to general factors for which the Random group should serve as a control.

'pComparison of propoztion scores for the Random condition in the 1ast five trialsf‘

‘*‘foof training and on test trials showed no significant change (E - 1 25 9 df,_z,,;i*7f‘7:‘
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‘wtitten inatruction. In J D. Krumboltz (Ed ), Learning and the Educational
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