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| multiple-choice comprehension test, which they retook two weeks later

to determine the effects of the treatments on long term retention.

The positive effects were noted for subjects in the = = =
question-review-write (QRW) treatment. The results indicated that
interspersing question in text in the manner of QRW is effective for
good readers on short term retention and short term and long term
retention considered together; but not for long term retention. No
significant differences appeared for poor readers in any of the
treatment groups. The poor readers were reading materials at their
frustration level, so even with the insertion of guestions in text to
reduce the amount of print encountered at one time, the readability
level proved to be too difficult. (HTH) ‘
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from text, while temporarily put to rest, remains a dormant

and stiil unsettled issue im the professional literature.
Although research on the effects of interspersing questions in
continuing uncertainty can be attributed to the methods and
procedures used to collect the data. In most instances, the
studies were conducted under conditions which were not ecologi-

cally representative of the classroom environment. Another

reason concerns the researchers®' purposes for conducting the
studies. Most Were designed to test theories of learning and

comprehending which were prevalent at the time. For example,
during -the behavioral era, the emphasis was on using guestions

to program and control student learning. These studies

guestion mode, guestion position and freguency of placement on
the retentfon of intentional and incidental materials. Thus,

. =~ . _ _
this experimental approach has been termed a "variables orienta-

tion® to interspessed question research (Rickards and Denner;
1978, p. 313). 1In contrast, during the cognitive era, the
focus was on varying "the depth of processing” (Craik and Lock=

hart, 1972, p. 675) required to answer the question. Through



Interspersed Questions - 2

this manipulation of question level, researchers have been
able to make inferences regarding the processing characteris-
tics effected by interspersing questions in text: As such,
‘this approach has been termed a "process orientation” (Rickards
and Denner, 1978, p. 313). Examining this issue from another
EQQWﬁ about the effect questions may have on "slicing® or
réﬁuciﬁg the amount of print students encounter while reading
their textbooks.

The concept of "slicing” was first described by Pearsonm

the tasks required in readiﬁg\text assignments and recasting
them to match the abilities of the readers. At the sentence
thought units to facilitate understanding (Carver, 1970). At
the paragraph level; slicing is ccomplished by interspersing
questions in text to reduce the amount nyﬁfiﬂE students must

deal with at a given time.

To draw any conclusions from existing research about the
benefits of using interspersed questions to "slice the task"
" would be difficult since, despite the recent influence of cogni-
tive psychology, the interspersed question paradigm itself has

remained much as it was in the sixties. Typically,; one or two

4




Interspersed Questions - 3
page once it has been turned, nor to take any notes while read-
ing (e.g., Hudgins, et al., 1979; Reynolds, Standiford, &

" Anderson, 1979; kiéﬁii&s & Hatcher, 1978). Most frequently,
college students have been employed as subjects in these studies

(e.g., Andre et al., 1980; Boyd, 1974; Hiller, 1974; Koran &
Koran, 1975; Rickards, 1558, Shavelson, Berliner, Ravitch &
Loeding, 1974): '

An obvious problem exists in the present studies in that
they still possess the rudiments of programmed instruction.
ﬁiternating a page of text with a page containing a question is
not a common classroom practice. In fact, it is difficult to
determine if‘subjects actually attend to quéétiong interspersed
throughout the text, or, since o/ten no overt response is
requlred if they instead tend to 1gnore the question entlrely.

Further, 51nce no revi of the text is permltted the results

tions which oraiﬁarily permit review.
¢ This artificiality of experimentation has been highly

criticized in many reviews of the research on interspersed

questions (Durkin, 1981; MacDonald:Rogg, 1978; Rickards, 1979;

of this research: First, she questioned the generalizability
of the results to all students in that the subjects used were
ﬁieaoﬁiﬁaﬁtiy adults, most often easily accessible college

students. Second, she doubted the general aﬁgiiéasxiity of the

5



Interspersed Questions - 4
research to other types of school material since most typically
the material used was excerpted from psychology textbooks.
Third, she denounced the researchers for failing to describe
adequately their methodology. |

Durkin recommended that the researchers broaden their Scope

by investigating the effects of questions on students of all

questions. And, in an effort to add.a new perspective to the

current rescarch; she suggested that researchers in other

—

‘disciplines, such as reading education, should become involved

in the experimentation in cognitive psychology. It is to these
needs that the present study was directed.
Method
The subjects for this study consisted of 103 seventh grade

students attending an urban school in the Southeast. The

students were identified as either good or poor readers using

scores on the California Achievement Test (1977): Poor readers

were defined as those students whose total reading grade equiva-
lent scores fell between 4:0 and 6.4 grade levels. Good readers
were defined as those sthdents whose total reading grade equiva-
lent scores fell between 7:6 and 10.0 grade levels, The sub-
jects participating in the study consisted of 18 males and 24
females who met the definition of a good reader and 30 males

and 2* females who met the definitior. of a poor reader.

o TR 6
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Experimental Materials

Passages. All subjects were reguired to read four content
area passages. The passages, from a population of passages
originally used in a study by ﬁemorj (1979), were faﬁéaﬁiy
selected from six basal readers, six science texts, and six
sociai studies texts on the Georgia State-Approved Textbook
List. They were chosen because none exceeded the seventh grade
ievel as determined Sy the Dale-Chall Readability Formula (1948).

intersggrsed Questions. In tﬁis study, iﬁééEioﬁé were

placed after each text segment deemed conceptuaiiy signif;cant
and of aﬁﬁfoﬁfiafé iength. This was doﬁe to approximate the
placement. Thé;dﬁéstioﬁg interspersed throughout the text
passages were "meaningful learning postquestzons,* that is,
"questions which reguizre readers to organize paragf&ﬁﬁ_éétaiiﬁ
under the major concepts in the text segments” (Rickards and

Hatcher, 1979, p. 543).

citerion Tests. Following the reading of each passage,
subjects took a »iﬁﬁitipié:ci’ioi’cé test to assess Eiiéii- compre-
hension. Two weéeks later, subjects retook each multiple-choice
test to determine the effects of the trcatments on long term
retention. In order to include a broader sampling of conpre-
hension tasks, the tasts coﬁaistéa of both tégtuaiiy explicit
items which elicit information eibiiaiéiy stated in the test

and textualiy implicit ltems which ellcxt information not

1978).
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Interspersed Qu

A panel of judges was enlisted to determine the apprepfié '
ateness of the following. 1) the content, placement and clarity
of the é&éstions interspersed in the text, and 2) the content
and clarity of the ‘nultiple-choice items. The panel was composéd
Sf'tﬁféeeééétéféi;stﬁdents in reading education, all of whom

ere accepted when

%

were former seventh grade teachers. Items
. 7 .
two of the three judges reached agreement on their appropriate=

ness. ) .

Experimental Treatments

The experimental treatment conditions utilized in this’
study ﬁéfé as follows:

‘Treatment One (T. ) = ﬁo Questions (NQ). §u55€ct§ assigned

to this group read text which contained no experimental questions.

Treatment Two (*2) = Questions = No Review (QNR) . Subjects

&égigned to this group read text containing the {nterspéféed

§é§ﬁént. There was one segment of text per page,with the sub-

sequent page coﬁtéxning only the postquestion. This treatment
“involved the éiﬁéfiﬁentéi conditions most common to the inter-

spersed question research to date.

Treatment Three (Te) - Question - ﬁeview (6§); Subjects

assigned to this group received the interspersed postquestions
and instructions to look back in the passage segment for their
response. Each page contained one segment of text and one post-

&ﬁéétion;_ The page format described was intended to facilitate

the review prd&ess.



Treatment Four (T;) - Questions - Review - Write (QRW).

Subjects assigned to this group read text containing the inter=
spersed postquestions, instructions to look back in the passage

their attention to the questions in the text: One segment of
text and one postquestion appeared on each pagé in addition to
three lines on which to write the responses. Specifying the

For each passage, four-sets of booklets were constructed
_in the manner of the four treatment conditions. Specific .
instructions regarding the treatment ﬁéié~§iVéﬁf66 the front
cover of the booklet. With the exception of Treatment Four (QRW)

to write in the booklet. |
Design |

A 2 x4 x 2 ANOVA with a repeated measure on the third
factor was utilized in this study. The factor ié@é;g included
achievement level (good and poor readers), treatment (the four

E ' -

conditions) and retention (short term and long term).
Using a Latin-square design, subjects were randomly assigned
four Eroatment arangements This was
done for three rcasons: 1) to block any effects of treatment
sequence; 2) to emsure that each subject encountered all four
of the troatment conditions one time and 3) to block the effects

of passage condition.



Figure 1
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Procedures

.- - THe data for this study were collected in iﬁE&éEh§%§§§EBBE§
of 27 to 31 subjects. The data collection period for short term
retention lasted six school days and the data collection period
Ebr ibﬁg térﬁ tétéﬁiiéﬁ iéééé&-éwa school days. The fééé&f&ﬁéf

from their textboo&s;

After introducing the purpose of the study; aii subjecEs
partxcxpated in a médelxng activity designed to thoroughiy
acquaint them with t“e readlng tasks anduproviae a naturgi

tran51tlon during the ééEﬁal experxment Two weeks after\thé
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Table 1
Summary of Cell Means: and Standard Deviations for Good and Poor Readers on

Short Tt and Long Tern Retention
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Interspersed Questions -9

The results of the 2 x 4 x 2 ANOVA displayed in Table 2
reveal statistically significant main effects for the three
factors éaeﬁievéménﬁ level, treatment and retention) manipulated
in the experiment. The data revealed no significant inter=
actions aﬁong tﬁésélféétéfsa with respéct to achievement level,
there was a statistically significant main effect, K
F(1;101) = 94:34; p< .05, with the retention scores of the good
readers (M = 6.45). exceeding the scores of the poor readers |
(M = 4:26) . With ;égpéet to retention, there was a statistically
significant main effect, F(1,101) = 62.48, p .05, with better -

scores ‘on short term retention (M = 5, 73) than on 1ong term

1

retention (M = 4:98). ‘ ;' . | #,‘/'

-

'5(3;303) = 7.04, p<5.05. Scheffé's multiple comparison test ;
was used to determine the means between which significant
differences existed. The reésilts iﬁéicaééa that the mean for
the QRW treatment (M = ii—iii was sigﬁificaﬁtiy highér than the

dxfferences between. the treatment conditions.
- \’_’/ .

Table 2 aboiit here

Achievemenc : ' ,
i -

between -the retention scores of the good readers experiencing

the various treatment conditions indicating that the treatments

.'__; : | : ‘_ ‘ : 14




Table 2

]

Summary of the Repeated Measures Analysis of Variance for Good and Poor Readers

on Short Term and Long Term Retention (Considered Together)

o

Source of Variance Sum of Squares d.f., Mean Square

Achievement | - 962.41 1 962:41 . 9434 |
Brror) - | - 1030.32 101 10,20 am
freitiont T 10493 3 3998 0
Treatment X Achievement 28,08 3 . 9336 1.89
Errori 1504.57 303 4.97 -
Retentlon : 11.80 1 l1.80 . 6248
Retention x Achievement e 1 1.60 .90 |
Errori 180.71 101 1 79 j
Treatment X Retention 294 3 - \Q;QS 0350
Treatment X Retention X kchievement 1:18 -3 2.39
Erro:4 : - 595.64 303 1.97

. o ~ . . K ‘ ?;i_




_ Interspersed Questtona - 10
had a significant effect on good readers' short term retention.
The results of the Scheffd test revealed that the mean (M - 7:79)
for treatment group ORW was significantly higher (p<.05) than
the mean (M = 5.88) for treatment greup NQ with no other
differences reaching significance; However, with respect to the
poor readers under study the treatments had no significant effect.
Treatment

In all instances where significant differences were obtained
among the ‘treatment conditions; the Scheffd multiple comparison
test indicated that the 6&% (questions - review - write) treat- -
ment was superior to the NQ or control treatmeqt (no questions in
text) . No significant differences were fbund'gétweeﬁ the scores
for the other treatment conditions (e.g., QR, guestions - |
- review and QNR, guestions - no review).

Retention
The treatment conditions had a statistically significant
effeét on subjects' short term retention E(3 100) -= 4.88, p 4£.05.
kgaxn; the Scheffe test indicated the mean (M = 6;00) for the
ORW treatment was significantly higher (p< :05) than the mean
(M = 5.01) for the NQ group with no other differences showing

significance. No significant differences were found for the
poor recaders on eﬁeit téfﬁsfetentibn F(3,58) = 0.374, p = .77.
While there were statistically signlflcant differences
between the long term retention scores of the subjects experi-
encing the variaus treatment can@ktions, the results of the

Scheffd test failed to shew signifacant differences. A similar

pattern was obtained for both the scores of the good readers,

16



2(3,39) = 2.40, p = .07, and the scores of the poor fééders,
F(3,58) = 1.63, p = .18, on the variable of long term retention.
c o

The findings will be &i§66§§é& in conjunction with the
research guestions which have formed the basis for this investi-

gation. s

Will interspersing questions in text enhanceﬁlea:ninggoi

actual content area material?

N y The present ihvéstigation has used pasSages éiééfﬁié& ffSﬁ

N
N noted for interspersed qﬁéstlon treatment QRW, it appears that
ihtérépérgihg questions in text, at least in the manner of treat-

ment ORW, can enhance the learning of content area textbook

material. = | ' , )
’ F

Most of the studies to date have, employed contrived text

ééVéib?éé to control for segment length and topical organiza-

tion (e.g., Frase, 1968; Hudg;ns et al., 1979; Rickards, 1976).
Yet, a need has existed to determxne if the use of adJunct post-
q&éstions is éffective with class:oom material (Dnrktn, 1981;
MacDonald-Ross, 1978; Rickards & Denner; 1978): -Not only were
the passageés used in the present study derived from actual Eéif-
books, but also_the determination of question placement was Based_
on the judgments 6f former junior high teachers: In previous .

stuéiés éé ges ﬁuégiﬁg et ai;; 1979; Rickards & BiVééE&; i§7i$;-

-

l;,- l ‘ ':'i; .'  ';17{'; 




Interspersed Questions - 12
representative of the classroom environment:
wiii éiibﬁing students to review (loock back in) the text

facilitate comprehension?

The findings indicated that stetisticalty significant

review-write group. No other significant differences were found
between the\remainingstreatment group scores (questions-no review
and QﬁéStiens-revxew). Therefore, it is not known if the effect

resulted from forcirg subjects' attention to the question ‘through

ﬁriting or if it was from the combined effect of wfiting with

permission to. féviéé the text. An additional study C uId assess

effects of a question—no review-write treatment in‘or&er to

determine if revxew in combination with writing is the more

effective treatment. Since no significant effects were noted
for the question-review treatment, apparently jﬁst'ﬁéfﬁitting

students to rev;ew the text is not sufficient to enhance com-

prehension.-

will havxng students write their response, . to ensure

&Eiéﬁtioﬁ to the question, enhance comprehension?

tn all instances where significant differences were noted

!

between the scores of the subjécts experiencing the various

tréétﬁént conditions, the QRW tieatmegf produced higher reten-
tion scores than did the control t-eatment. Tﬁese.findings were
evidenced for all subjects (good and peéf readers considered |
together) on two of the three dependent variables (short term
reténtion and short term and long term\retention combined) . .

. Treatment QRW was effective only for*good readers and only on.
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short term retention and short term and long term retention
combined. Since no significant differences were noted between

the scores of subjects:.receiving either the question-no-review

or the questions-review treatment, it appears that forcing

attention to interspersed guestions through writing is an effec-

response to the question (e.g:, Rickards, 1976; Rickards &
Hatcher, 1978; Rowls, 1974; Wilson, 1979). In the instances

where an overt response was required; subjects were asked to
identify a correct answer or £ill in the blank with a word or

ing are not common in a classroom situation.

The results indicated that interspersing questions in text
in the manner of EEéiEﬁéﬁE;déW is effective for good readers on

achievement level of the subjects an&zthe'rzﬁdabiiity level of
ers were defined as

‘the experimental materials. Since good reac

************** 2.6 .and 10.0 on the California Achievement Test

and since scores on standardized tests often represent the
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passages were at their instructional reading 1eve1. 'Therefore.

with i§§i§tiﬁéé in the form of gquestions intersPerged in the

text, good readers' compreheﬁgioﬁ was §1§ﬁificaﬁt1? enhanced.
ébn&érséi?; the poor reaéeré, defined as scoring between

4.0 and 6.4 on the California Achievement Test, were experienc-

ing material on their frustration réaéiﬁq level. As a reéuit.

amount of prlnt encountered at .one tlme, the readablllty 1eVéi

of the materials proved to be too diffxcult. These f;ndlngs:

are at variance w;th the flndlngs of Rxckards and Hatcher (1978)

/ b

who reported. that meaningful 1earn1ng postquestxons, presented
in the manner of treatment QNR, improved the comprehension of
poor recaders. They also reported that-adjunct questions may be
superfluous for good readers. “

ﬁumeroug méthoéoiogicai éifféreﬁceg exist between the

may explain the disparity in flndings between the two studies.

i possible expiahatioﬁ centers around the definitions of and
criteria used to differentiate between the good and poor readers

under study. Rickards and Hatcher (1978), using 93 fifth graders

as subjects, defined good readers as reading at or up to two

years above grade level on the New Developmental Reading Test.
Poor readers ‘were aéfiheé as tﬁoée‘subjects reading at 1east one

year below grade level on the same'test. Ellminated from con-
sider atlonAwere those poor readernfﬁﬁo scored at or below the

stanine on the word analysis section of the Stanford

o

ir

gl

>

,}i‘e';éﬁ'
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Diagnostic Reading Test. In the present study, seventh grade

‘subjects reading between 6.5 and 7.5 grade levels were eliminated

i

from conszderation to maximize the diffarences between the two

ability groups. Also eliminated from the data énai§si§ wvere

subjects whose reading grade equivalent scores fell below 4.0.

It may be that the poor readers used in the Rickards and Hatcher

\

study were superior in terms of reading abxlity to the poor

that they were, able to comprehend‘a grade,level passage thh‘
e o o _ g Nl
contained interspersed postquestiong.%_~_"‘hmwh | - i

long term retention?

L /
The post hoc analy is ’é”ealed no’ sxgnificant differenees

In \

between the delayed retention scor@s of subjects experxencxng
the four treatment conditions.' conséquéntly, it appears that ‘

subjects’ recall of the information. Howcver, the datasdo not

support the use of adjunct postquestions as aids for lonq term

recall. : : j,

;

subjects' comprehension of texibook material? _ ,

In this study, positive results have been found for seventh
grade subjects (defined as good readers) on the QRW treatment.

" Thus, it appears that intersperSing questions in textboak

material, iﬁ‘tﬁe manner of the QRW treatment, has a facilitative .
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effect on school age subjects' comprehension. As indicated
earlier, many of the studies on adjunct questions were conducted
in a iab&ratary setting using college students who were either
required to serve as suﬁjects or who were paid to serve as s.b-.
jects (e.g., Andre et al., 1980; Bovd, 1974; Rickards, 1976;
Rothkopf, 1965). Other réséérchérs (MacDonald=Ross, 1978;
Rickards, 1970; Rickards & Denner, 1978; Durkin, 1981) have
criticized this practice and ﬁé?é\ﬁﬁéétibﬁé& tﬁe‘appiicabiiity
of the findlngs to actual classroom settings. The present
investigation has provided evidence to support the use of a QRW .

treatment with‘SéVéﬁth-graéé subjécts réaéiﬁg above grade level. -

It has been suggested that empirical evidence is needed

to validate many of the secondary reading strategies purpor ted

to facilitate comprehension (Patberg, 1979). The present investi-

gation has attempted to prbvidé evidence to either confirm or

refute the use of interspersed qaéstidﬁs in text. Since siéﬁifi-

been demonstrated, it appears that questions inserted in text may

be an effective instructional method, at least for some students.'”

The need to slice the task " e.g., reduce the amount of

- print a‘studeﬁtlmﬁst deal with at a given time, by using questions
inserted in text has been advocated by teacher educators (Read-
.eﬁce & ﬁbbre, i§§6i; The present study has’ shown that this may

| be’ an effective instructibﬁal strategy for good readers (subjects
reading above grade level) but not for poor readers (subjects

reading below grade level) when the task also involved -writing

. ~ . . . 22
» - o L . ' Do .
e PRSI o Ve - T
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answers to the questions. Apparently, despite the use of inter-

spersed questions as aids, poor readers still have difficulty
comprehending content area textbook passages written on grade
level. | S

Therefore, éhé findings of this investigation suggest that
teachers must use adjunct aids in the form of interspersed

content area textbook material even good readers seem to need.

It

B /e

textbook modification techniques such as the QRW treatment.
canuot be assumed, however, that poor readers are féééiﬁiﬁg
benefit from textbook material containing interspersed yuestions.
Instead, poor readers may ﬁééa_éiférﬁéfi?é material written on

an easier level in order to understand contént area concepts.

e
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