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ABSTRACT

the reiat:onsh1p between gquestions des:gned to test their

comprehension of a text and the location of possible information for

answering those questions. Specifically, the study examined whether
training would enhance student performance in three areas: (1).
sensitivity to the task demands of the question, (2) quality of .
answers, and (3) consistency between their identification of the task
demands of a question and the source of information needed for the

agsger; Subijects were 10 fourth grade teachers .and 180 of their

extens1ve tra1n1ng that included prov1s1on of spec1£1c materials and
weekly monitoring and feedback by researchers, and four served as
controls. The performance of h1gh ab111ty students was. superior to

response qua11ty, and students whose teachers had received more
extensive training were better able to identify the 1nformat1qn
source requ1red by a given guestion, although they did not differ in
their con51stency or response quality. (Author/FL)
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Abstract

This study evaluated a program for instructiang fourth grade students in the
relationship bétween questions designed to test their éomﬁrehéﬁéion of a
text and the location of possible information for answering these
questions. Six teachers participated in two levels of training: a
traditiondl half-day teacher workshop and a more extensive training program
that included provision of specific materials and weekly monitoring by
researchers with feedback. Three dependent meéasures were created: (1) a
student”s ability to identify a question by the relationship between the
question and the location of answer information, (2) consisteacy between
question answer relationship identification and the apparent source of
answer information; and (3) accuracy and completeness of the answer.
Sigaificant effects for ability and question Eypes were in predicted
directions. Performance of high ability students was superior to average
and both were superior to low; performance on text based questions was
higher than that on knowledge based questions. Both groups of trained
students were generally superior to control groups in their quality of
responses. In additioa, students whose teachets had received more
extensive training were better able to identify the information source
required by a given question, though they did not differ in their

consistency or response quality.



Training Information Sources

2

increasing Students” Sensitivity to Sources of Information:

An Iastructional Study in Question Answer Relationships

Two of the most important considerations of instructional researchers
éﬁéﬁi& be: (a) theoretical jﬁéfificétion for the research; and (b)

iﬁﬁlementation of the research findings jnto traditionmal classroom
curricula. Unfortunately, many of the instructional practices observed in
schools today are not supported by research. For example, Durkia (1979-79)
bas obseérved that teachers do not regularly instruct studeats in the
development of comprehension skills, an area vesearchers believe to be
critical to skilled reading- The complaint of researchers that
practitioners are unresponsive to research findings is countered by a
complaint of practitioners that iastructional practices which researchers
frequently prOpose have little or no utility for the classroom. The
purpose of this paper is to describe an jastructional study that attempts
to be responsivé both to theoretical concepts and to the exigencies of
classroom practice.

Traditionally research in the analysis of questioni. g has fallen into
three cétégdriesi (a) the categbrization of questions into taxomomies; (b)
the study of the kinds of questions frequently used in the classroom, aad
(c) the examinafiéﬁ of the educational value of the question as a tool to
eihance prose comprehension. This research suggests that a variety of
question types exist, each type with an implied set of processing demands
and strategies (Barrett, 1976; Pearson & Johasoa, 1978). Additionally,
question—-answering during and following the reading of prose geheréii?

requires more responses to text-based, literal questioans than to knowledge-

= —
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Biddle, 1975; Rickards, 1979). If a number of question types exist, each
requiring a different question-answering strategy, and if questions enhance

students” abilit? to answer COmpréhédsion queétibné);

While ultimately, the ability to answer a question will depend upon
the availability of the information, a fundamental aspect of the process is
the awareness of appropriate sources of information for finding these
answers. Teaching students to recognize the fuanctional relationship
between a question and the answer information locations became easier with
the introduction of a taxonomy of questions by Pearson and Johnson (1978)
which classified questions according to their relationship to two sources
of information: the text or the readers” knowlédge base. Their three
category taxonomy iacludes text explicit (TE); text implicit (TI), and
script implicit (SI) question answer relationships (QAR). A TE QAR
reflects a question with an answer stated explicitly in thé text; a TI QAR
reflects a question with all information to answer it available in the
text, but requiring the reader to integrate across sentences or paragraphs;
a SI QAR reflects a question with an answer that must be sapplied from the
readers” background kaowledge.

To determine if the apparent sensitivity to information sources

differentiated between successful and unsuccessful readers, Raphael,
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Winograd, and Pearson (1980) examined the performance of fourth, sixth, and
eighth grade students in responding to questions from the three QAR
categories. They found that high ability students were more seansitive to
appropriate information sources: That 1s; they provided text based
information for TE and TI questions, while providing knowledge based
information for SI questions. Less skilled féé&éfé; in contrast, teanded to
be somewhat arbitrary in answering these questions from appropriate
information sources and consequently often were incorrect.

A program designed to train students to recognize these three QARS was
created by Raphael (1981) and Successfully implemented with groups of
fourth, sixth, and eighth gradé stiudents. The program was conducted over a
period of four days. Using principles of modeling and fadlng, the

researcher explained the three QARs, led the students through examples with

rationales; gradually assigning increasing amounts of independent work with

the program, students” performances were generally enhanced relative to a
control group”s performance.

These two studies indicated that sensitivity to sources of information
did differeantiate between good and poor readers” performance on question
answering tasks; and the performance of less skilled readers was
particularly eahanced following instruction. The next issue and primary
concern of this study was whétﬁer such training could be implemented in the
naturaliscic eanviroament of the classruoom. Three questions were consi&gred.

Yy

. o . . . . o . . . . . ~ . . . . RN 73 _'“;‘
in this study: (a) What level of inservice training is necessary for

teachers to successfully implement the QAR program? (b) What level of

training is necessary for fourth grade students to demonstrate increased

Sy ?i
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prbficiéﬁcy in énswéring comprehenéiOﬁ questions? (c) Will sensitivity to
QARs transfer to classroom question answering activities? We predicted
that inservice training with supporting materials and weekly

to the demands of the questions, (b) quality of their answers to the
questions; and (c) consistency between their identification of the task

demands of the question and the source of information for their actual

answer.
Me thod
Subjects

Participating i1a the study were ten fourth grade teachers aand 180 of

their students from a semi-rural western community. Six of the teachers

selected within schools from a population of 280 in three comparable
‘elementary schools. Treatment groups were in two school sites while
control groups were in the third. All schools were open in structure and
used a team teaching approach. To maximize Similarity among groups,
several steps were taken. First, students who had been absent during any
training or testing session were eliminated from the subject pool. Second,
remaining students were blocked by ability using five measures:
standardized reading and vocabulary scores from the ITBS achievement test,
a decoding rate and errov rate from a word identification 1ist test; and

teacher judgment. Fifteen students from each of three ability levels were

- E?
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fanddmiy selected for each of two treatment groups (for a total of 30
trained students each of high, average, and low ability levels), and the
same was done for each of two control groups.

groups, an analysis of variance was performed on the reading compreheasion
scores, revealing a significant difference, with students in the control
group at a higher level than those in the training groups, F(2;125) = 4.63,

p < .05. Analyses of covariance were used when comparisons across Eroups

were performed, with the ITBS reading comprehension score as the covariate.

Materials

Training materials. Three student booklets; based upon the Pearson

aad Johnsoa (1978) taxonomy of question answer relationships, were created
for use over three class periods during the first “intensive training” week
of instruction. The first was designed to introduce the cohceﬁt of QARs to
the students using both text and visual aids. A series of brief (two to
five sentence) passages were used; each followed by one question from each
of the three QAR categories. Based on the notion of scaffolding, or moving
from most to least Support; thé tasks bégan with the traimer aad the
booklet ﬁf&ﬁidiﬁé text, question, answer, QAR label, and the reason why the
iabel was appropriate. Next, text, questién; answer, and label were
provided with the students providing the explanation and receiving

their groups. Third, text, iuééfisﬁ; and answer was pfovidéé; with
students supplying labeling and justification. Finally; students were

provided with text and question and were asked to both answer the question
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and indicate the QAR represented, using the following format, referred to

as the QAR Task:

1. Why was brush popping a dangerous activity for the cowboy?

RIGHT THERE -

THINK AND SSARCH o

ON MY OWN o

Studeats answéred the quéstion on the line next to the QAR tﬁé'y.felt the
question and answer represented. The materials in the first booklet
reflect this progression. In the second and third Bbokiété; students
practiced applying their QAR knowledse on progressively longer expository
text, gradually building from 75 word to 400 word passages.

A second set of materials consisted of elght passages; each
approximately 250 words in length and at a late third grade reading level,

with six corresponding questions, two from each QAR category. These were

the meintenance passages used weekly following the intensive training week.

Test materials. Four passages of 600-800 ﬁords in length were
developed on topics rated ;n pilot studies as béing familiar to fourth
© grade students (e.g., dogs, bicycles). The passages were created with
minor revisions to haturaiiy occurring passage from trade books and basal
readers. Each passage was accompanied by eighteen related compreheasion
questions, six each from the TE, TI, aad SI categories.

Teacher questioanaire. An informal teacher questionnaire was

developed to assess the teachers” attitudes towards the overall program.
The questions were divided into four areas: the exteat to which their

inservice training had beea reasonable and adequate, the exteat to which
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the instructional program for the students had been reasonable and
to content area subjects, and the exteant to which the teachers would
implement the program again when it was no longer related to participation

in a research study.

Procedure

There were four procedires followed, one for each of the
treatment/control groups. Each proceduré will be described separately by

group.

Training Group l: Inservice with materials provided: Three teachers

and their cofrééﬁo&ding students comprised this group. First; these
teachers received a half day inservice which iavolved instructing them in
the three QARs; demonstrating the materials which would be uged to instruct
the students; and modeling how the instruction should proceed. Second,
following administration to their students of oné prétest passage, the
teachers were bbéérﬁéé and pIOVidéd with daiiy féé&back during the
idtéhéiﬁe tréining week during which time they QSed the three training
booklets to instruct their respective students in QARs. At the eﬁﬁ of this

week students were tested on two of the passages. They were instructed to

the QAR task which required that they both identify the QAR and write the
answer to thz question on the line following the QAR r:lected: Third,

‘teachers were observed weekly for eight weeks as they used the maintenance

answered the questions: Again, the teachers were provided with feedback

11
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followlng each lesson regarding the clarity and accuracy of their
explanations to the students. Finally, in the weelk following the eighth
maintenance passage lesson, students were tésted under a transfer and a
maintenance ébﬁaitiéh. Ian the transfer condition, passages and questions
about dinosaurs——made to look like the science materials they typically
used==were delivered when studeénts were not in school: The materials made
no mention of QARS, nor were the questions followed by the QAR task:
Teachers administered the materials stating that they were beginning a uait
on dinosaurs and they were to read the passage to themselves aud answer the
questions. In the maintenance condition a passage about bicycies with )
corresponding questions followed by the QAR task was administered by the
researchers with directions to complete the work in the way they have been
practicing during their QAR lessons.

Training Gféﬁp.gi Training, no materials provided. This group of

three teachers was designed to duplicate thosé circumstances undexr which
teachers typlcally raceive information about programs of use ia their
classrooms. The réééégchérs mét with them for a half-day period, during
which time théy taught them criteria for ideatifying the three QARs; as

well as how to conStriict questions and answers from the texts they were

using in their classroons during reading, social studies; and scieance: A

rationale for using the materials was described; then lessons that
paralleled those in Training Group 1°s materials were modeled for the
teachers: Explicit instruction to the teachers described the importance of
beginnlag with easier brief passages, gradually iatroducing the QAR task,
and providing feedback to their students. The teachers were asked to keep

a weekly journal of how they taught QARs in their respective classrooms,

12
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that the researcher would be out on a weekly basis to collect the jouranals
and an&wer their questions. While this would not be typical of most
inservice followups, it was felt that it was the minimal way in which their
lessons could be monitored to assure that they were, in fact, teachlag
about QARS to their students. These students were pretested on the same
passage as Training Group 1, as well as a second passage (used by Training

Group 1 after a week of intensive training). The pretest passage provided

serve as a coantrol group to the first training group.

Control Group l: Practice. While it can be argued that children need

performance by the trained studénts could be attributed to their systematic
exposure to questions from each of the three QAR categories, rather thaa

the traditional diet of predominantly literal questions. Thus, this group
received all passuges and questions of the training group 1 students, but
received no training: The teachers in this group were led to believe that
practice using the materials may improve students” ability to answer
inference questions. These students then participated in the testing
pirtod which occurred at the end of the extensive training in the treatment

but neither had refereace to QARs. Both were merely passages followed by

questions to which they wrote their answers.
Coatrol Group 2: No treatmeat. This group of students was not

ekpecté& to perform in any significéntiy different mannér than those in

13
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Control Group 1. They participated in the same testing period which
occurred at the end of the extensive training ia the treatment groups,
received the two passages—-maintenance and transfer—--in the samé form as
the other control group, and were not exposéd in any way to QARs or to
practice on the QAR materials.

Resul ts

Results will be presented and discussed in terms of the research
questions raised in this study. After describiang the three aeﬁéﬁ&éﬁt
measures, we will consider; in turn; the question of level of teacher
inservice training, the optimal level of student instruction; and transfer
effects: Three dependeat measures were created based upon the studeats”
theiz responses. The measures were easily derived from the QAR task format
(cf. p. 7).

Hits. This dependent measure assessed the students” sensitivity to
the task demands of a question. For each TE question identified as beilng a
Right There QAR, students received a point, as they did for TI questioas
ideantified as Think & Search, and SI questions as On My Own. Thus, a total
of 6 correct in each category was possible for each pasage.

Matches: To assess the students” internal consistency in QAR
identification and actual location of the ianformatioan they provided for an
QAR as TE or TI and gave text-based answer ianformation (correct or
incorrect) or who ideatified a QAR as SI and gave aa aaswer (correct or

incorrect) that required information not fouand in the text. Matches were

| Yy
ey
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assigned indépendent of hit rating or answer quality. Again, a maximum of

six correct per QAR category was possible.

Response quality. The students” quality of responses was asseéssed on

the basis of both the accuracy and completeness of the answer. Extensive
piloting of materials determined stanéards for the type and amount of
information necessary for a complete and accurate answer. Students”
answers in this study were compared against these standard answers:

As had been predicted, preliminary amalysis on their correct respoanses

between the two control groups; F(1,68) = .659, p > .05; and F(1,68) =
1.33, p > .05, on the two respective passages. Therefore, all additional
analysis that were performed used a subset randomly chosen from the two
control groups such that the aumber of subjects per cell was equal in each

of the two training and one combined control groups.

Level of insérvice training. The difference in the amount or level of

inservice instruction and guidance was assessed on the basis of both
students” performance levels from training groups 1 and 2 and from teacher
questionnaires. Student performance levels will be discussed first.

Recall that the maintenance passage had questions followed by the QAR task,
while the tfénéééf passage had questions but no cuing to QARs. Thus,. the
maintenance passage also provided data oa students hits and matches. Also
recall that the transfer passage was formatted in a mannér similar to
activities participated in by the students during their typical activities,

not like the experimental materials used in theé training program. Analyses

15
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of covariance (with reading comprehension scores from the ITBS as the
covariate) revealed no significant differences between the two training
groups” response quality on either passage, nor were there significant
differences between the two training groups on any other variable or
interactions on the transfer passage. The only main effects revealed were
for question type, F(2,250) = 71.95, p < .01, and ability, F(2,124) = 5.24,
p < .0l on the maintenancé passage. These effects were further iavolved in
a significant abiii#y by question type interactioa, F(4,250) = 5.31; p <
.01. This interaction indicated that while TE and TI differentiated
level on SI questions (see Figure 1): On this particular passage; SI
questions appeared to be inordinately easy, hence the unexpected result of
higher performance on script than text questions; contrary to what
typically occurs (e.g., Hansen, 1981; Raphael & Pearson, 1982). This

result should probably be interprete& as a passage épécific effect.

Insert Figuré 1 about here.

Ir examining students” sensitivity to demands of particular questions,
révealaed by their ability to identify questions by QAR category (hits);
significant differences were found for treatment, F(1,82) = 9.34; p < .01,
@ith training group 1 (M = 3.70) performing at a higher level than did
traialng group 2 (M = 3.05); and for question type, F(2;166) = 12.66, p <

.01. Students were most adept at ideatifying SI QARs (M = 3.99), then TE

M = 3.1?), with the least success on TI (g_= 2.56). The treatmeat effect

16
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was further éiﬁiéiﬁé&\iﬁ the significant treatmsnt x ability intesraction,
F(2,82) = 4:04; p < :05; The treatment effect appears to be due solely to
the differences in performance of the high and average ability studeats
(see Figure 2). While all students performed at a better tham chance, for
students of average and high ability, performance on "hits"” or QAR

identification was apparently enhanced by the more systematic program.

Insert figure 2 about here.

between the selected QAR and the probable location of their answer
information (e.g:, text or knowledge base), analysis of covariance revealed
no significant differences between traiming groups. Main effects for both

.01, were in the expected directions. Performance was higher as a fuaction
of ability levels, M high = 4.93, M average = 4.20, M low = 4.12.
Performaace was higher on téext (M TE = 4.69, M TI = 4.71) thaa SI (M =
3.84) questions.

Teachers” responses to the questionnaire were based upon a five-point
scale rangidg from Strongiy ﬁisagree (1) to Strongly Agree (5): (Due to
the small size of the group responding to the questionmaire, no formal
analyses were performed:) Considering both groups” ratings, the scores
ranged from 3:2 to 4:8 in response to questions relating to the utility,
adequacy; and féaSBnaBléﬁééélbf the program. When examined wich groups
separated, those in training group 1 strongly agreed that inservice
training was adequate (5.00) and reasonable (5.06) in terms of time

17
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demands, the program procedures for instructing the students were adequate
(5.00) and reasonable (5.00): Also these teachers felt that the materials
provided for student instruction were adequate (5.00). In contrast, while
training 2 agreed on both the adequacy and reasonableness of the inservice
(4.50) and student instructlons (4.00), they were neutral (3.00) regarding
the materials provided for ifnstruction. Ia an open-ended quéstion
regarding improvements to make in the program; those in training group 2
again stated the need for gore training materials for the studeats.

In sommary, it is just as effective, in most cases, to provide a
simple imservice. The provision of thé matérials, but not more teacher
training; was viewed as helpful, and possibly was instrumental ian enhancing
students” recognition of QAR categories:

Optimal level of traiaimg for student performance. Studeats in

training group 1 were tested at the end of one week -of training and

QAR, then wrote their answers oa the blank following that QAR. The
students serving as a control group merely wrote their answers to the
questions. Thus, students in each group may have been performing two

different tasks. There were, however, main effects on response quality for
ability, F(2,82) = 3.87, p < .05, and question type; F(2,166) = 60.14, p <
.0l. The performance levels decreased with ability level, M high = 4.65, M

18
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average = 4.12, M low = 3.69; performance was higher for both text QARs (M
TE = 4.71, M TI = 4.56) than for the kaowledge based QAR (M SI = 3.18).
The second testing point was at the end of the ninth week of
participation in the study: Recall that students read two passages, one
maintenance and one transfer, and answered questions. Results of the
of intencsive training and eight weeks of maintenance or practice, students
in both training groups had a higher level of response quality thaa those
in the control group. All students; on this passage; performed the same
task of reading and answering questions without the QAR task. Results of
the maintenance passage, reported in discussing level of teacher inservice
training, showed no effect of training on response quality. However, on

this passage, as was the case after the intensive week of training,

students in both training groups answered questions and identified QARs,

while those in the control group merely answered the questioans.

Evidence of transfer. The transfer effect was assessed on the passage

that represented work typically done in classroom activities, with care
being taken that it was similar to classroom tasks in both appearance and
style, and that children did not see the materials being delivered.
Students were dot cued by the teéachér to think of QARS when answering the
questions, though some students asked if they were "allowed to use QARs."
A fioncommittal answer (e:g., you may if you wish, but you do not have to)
was given to such queries. Analysis of covariance involving both training
Efééfméﬁf;lg(i;i25) = 7.62, p < .01; and ability, F(2,124) = 3.88, é;K .05,

with effects in predicted directions. However, both factors were involved

1¢
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in a significant two-way interaction, F(4,124) = 2.44, p < .05 (see Figure
3). The effect can be attributed primarily to the greater differences
between.the training groups and thé control group as ability levels
decreased. In fact, training appeared to enhance performaance such that
average and low ability students” performance levels did not differ from

that of high ability students.

Insert Figure 3 about here;

Discussion
Three questions were raised in this study. The first concerned the
amount of inservice teacher training necessary for successfully

implementing the program. Based upon students” performance levels, it

appeared that iaservice training alonme is sufficient to encourage students”
internal consistency in "matching” their QAR identification to the location
of the answer information, amd to enhance their response quality. For
teaching students to identify QARs, however,; the more exteasive traiming
and provision of materials appears to be necessary. Ian addition; the
teachers themselves in training group 2 indicated a need for additional
materials, though not more training. This would suggest that while
inservice training 15 sufficient 10 most cases, the availability of
materials and some feedback is a beneficial luxury.

The second issue concerned the amount of training necessary for
student understanding and application of QAR knowledge. This issue remains

unresolved due to the unéxpécted role of the QAk~task itself. In designing
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the experiment, it was expected that the greatest advantage to trained
studeats would occur when they were cued to recall the information sources
about which they had been taught. Therefore, in providing settings in
@hich studeats in the trained groups answered questioas using the QAR task
and coantrol group students merély answered the questions, it was expected
that differences would be maximized. However, it appears that precisely
the oppoéite effect occurred. When students did not use the QAR task‘(on
the transfer passage), training was superior to coatrol. When, iﬁ.Eﬁé
Raphael and Pearson (1982) study, both groups used the QAR task, trained
students were also superior in response quality to control students. When
the trained students ia this study did use the task and the coatroel.
éfﬁdé&éé did not, at the end of one week and on one passage at the eand of
niea weeks, there were no differences. Therefore, while the data indicates
at a surface level a need for more extensive training (i.e., one intensive
week and 8 weckly maintenance 1éssoﬁ9§:;partiéuiariy on the transfer test—-
the fact that trained students did not perform as well with the task as
without calls such a conclusion iato qﬁéStibn; It may be that at the
frcm attention to accessing answer information or monitoring answer
correctness, or that students were less motivated for unknown reasons when
the task was preseat. The reasons can only be determined by further

research.
The third issue concerned the transfer of QAR training to a situation
which differed from the trainiag task, yet reflected typical school

qﬁestion answering activities. The mock science lesson reflected the types
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of reading/question answering activities in which children héd participated
throughout the year; and the materials were constructed to resemble class
materials rather than the printed expérimental materials. The higher
‘performance of studénts in both training groups in contrast to the coatrol
groups suggests that students benefitted from QAR training even, or
especially, when such knowledge was not cued. This is an encouraging
finding as often training programs do not result in transfer to uncued
situations: This was clearly a case of "near transfer” as the task was
generally similar and proximal to the training program, but it was

encouraging nonetheless: Further, as other studies (e.g:; Hansen &
Pearson, 1982) suggest; training was most facilitative for students of
average and lower ability levels. One would assume that high ability
students already possess such kaowledge, at least implicitly, and would not
particularly benefit from such training.

Recently researchers such as Paris (1978) have drawn attent}on to the
importadce of explicitly relating means and goals in iastructional
settings. Psychologists in the Soviet tradition (e.g., Vygotsky, 1978;
Wertsch; 1979) have stressed the notion of “"scaffolding” and modeling in
providing instruction in a number of settings: This study provides further
support of such concepts as they relate to providing childrean with some of
the fundamental kaowledge uﬁdeflyiﬁg the task of answering a comprehension
question: rééoéniziﬁg the availability of information sources. Finally,
researchers (e.g.; Smirnov & Zincheako; 1969) have suggested that students
hay first need to learn means (e.g., identifying sources of information) as
ends in and of themselves before they can be successfully applied in the

service of a higher order goal (answering comprehension questions).:

22
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Students in this study first learned to identify a QAR as aa ead ia and of
ttself. When they were successful in this task, they moved on to applying
instruction can be successfully structured.

Future research in QARS néeds to examine the tole of the GAii task,
pdééiﬁiy as a within éuﬁéeCté variable. AiSO, aitbough ﬁérformanbe did
imprové; one infers as a result of tréining, current metﬁbdoiogy did not
permit the assessment of process measures; that is, in what way did
training affect the readers” interactions with the text: Future research,
changes in performance, could provide valuable information about changes in
the reading and question answering processes after training in question

answer relationships.
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Figuré éaptions

Figure 1. Graph of the ability x quéstion type lateraction, i‘esponse
quality, maintenance passage.

Figure 2. Graph of the ability x treatment interaction, hits,
malntenance passage.

Figure 3. Graph of the ability x treatment interaction, respoase

quality, transfer passage.
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