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ABSTRACT

Senior high school students read text passages and answered on: high level
(implication or inference) or low level (verbatim or paraphrase) question, either
inserted in the text or massed at the end ot the passage. Subjects either were
allowed to look back at the test while answering the questions (the freedom
group, FREE); or were not allowed to lock back (the read-read-question group,
RRQ; the read-question-read group, KQR). One control group read the passages
without ouestions and another neither read the passages nor answered the
questions. All subjects were tested on recall of low level and performance on
high level posttest items related to intentional material (related to adjunct
question) and incidental material (unrelated to adjunct question).

On high level intentional i‘:ms, the RQR group performed better than the RRQ
group. The FREE group recalled more low level incidental material than the RGR
group. The group asked high level adjunct questions performed better when the
questions were massed together while the group asked low level adjunct
questions performed better when the questions were inserted. This interaction
occurred for the two "no-lookback' groups (RR@, RQR) but not for the lookback
group (FREE). In general the lookback group recalled as much, and performed as
well, as the two no-lookhack gre s.
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THE PROBLENM

Students who study at institutions of higher education receive a large amount of
their instruction from the texts they read after attending an organizing lecture.
Some recelve instruction from self-instructional materials. Students who study for
degrees at & dista ice, typically rece.ve, through the postal service, learning
packages which contain printed textual material, printed study guides,
audio-cassettes and assignments or exercises, Of these, it is the printed texts
and self-instructional study guides that contain most of the material to be learned.
In mixed-mode institutions, distance learners take the same examinations and have
the samz assignment deadlines as the fulltime students who sStudy at the same
university. !f distance students are to compete adequately with fulltime students,
they must receive instructicnal materials of high quality.

Many of the instructional prescriptions developed by Gagne (1985), Gagne and Briggs
(1979), Gropper (1983), Landa (1983}, Merrill (1983), Reigeluth (1583), Scandura (1983)
and other instructional theorists may be adapted for use with self-instructional or
distance learning materlals. The instructional prescriptions that seem most easily
adapted are those prescriptions related tc the teaching of concepts, procedures and
principles (see Merrill, 1983), Gagne’s nine events of instruction (see Gagne, 1985)
and those related to motivation (see Keller 1983).

However, most self-instructional packages, distance materlals and textbooks are not
well designed. Often, they do not .ttempt to teacn the application of concepts,
theories and procedures; rather they provide a lot of verbal information from which
the learner must extract that which may be useful. Apart from Gagne’s nine events
of instruction (Gagne, 1985; Gagne and Briggs, 1979), which are v:ry lcose
prescriptions, there are no theoretical prescriptions about how to help learners
obtain a meaningrul understanding of verbal information presented in print.

The research on distance education (Holmberg, 1981 and 1982) does not address the
problem of how to make the learning of verbal information more meaningful for the
self-learner - the reszarchers seem to be more concerned with high technology
delivery systems. Two recent attempts to develop theories of distance education
(Perraton, 1981; and Hoimberg, 1985) do not address the problem.
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Benjamin Bloom, in his model of school learning (1976), identifies "quality of
instruction” as an important varlable in learning. Quality of instruction, measured
during Instruction, is a good predictor of achievement meastred after instruction -
in his synthesis Bloom found that typically r = 0.50. The most important component
of quality of Instruction is "participation® - the degree to which the students are
“astively involved in their learning" (p. 134).

The participation of the learner In the learning task relates to the active
involvement of the learner in carrying out the directions s.ated as cues. An active
rather than passive involvement in learning is required. Individual students differ
in the amount of participation in the learning process they both desire and require
and in thz amount of practice they need before they gain proficlency (Atkinson, 1968;
Glaser, 1968). However, as students move through the varlous tasks In a mastery
learning situation, the difference in amount of participatiors and practice needed
becomes less (" ;oom, 1974; Anderson, 1984).

when achievement s related to group participation, the correlation is usually only r
= 20.27 (Morsh, 1956; Lysakowski and Walberg, 1982; Walberg, 1984), but decause
students differ in the amount of participation they need, individual participation is
more highly related to achievement than is group participation. Twenty percent of
the varlance (r = +0.45 approx.) In individual achlevement is accounted for by
individual variance in participation (Andersun, 1976; Sijogren, 1967; Slegel, 1963;
Krauskopf, 1963; Olson, 1931; Edminston and Rhoades, 1959; Walberg, 1984).

Bloom shows (1976, P. 134) that the extent, type and quality of particlpation in the
learning process is the best single indicator of quality of instruction. If students
are participating fully, the cues, reinforcement and feedback must be adequate.

Cne of the most effective and easiest ways for deveiopers to increase the quality of
Instruction is for them to increase the degree of student participation. Normally,
in distance materials developed to teach concepts, principles and theorles, faculty
can Increase participation by increasing the number of questions, activities,
problems, case studies, and vocationally related projects. However, what should be
done when the learners are attempting to learn from the continuous pruse in less
well designed self-instructional or distance materials, oi from the prose in their
required texts.
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As distance and self-learners typically receive verbal information in prose form,
they must, in Bloom’s terms, "participate In the learning" by Interacting with the
prose, if they are to obtain a meaningful understanding of the ver»al information.
One way to increase participation, is to provide questions and act.vities within the
prose materials. Perhaps it is from reading research that insights can be nbtained
Into how to make verbal information more meaningful for self-learners. One likely
source of inspiration is the research into the effectiveness of adjunct questions -
questions inserted or embedded in the text.

One of the primary modes through which students acquire information and knowledge
in an academic setting, and particularly in distance education or self-study, is by
reading expository prose. There have been numercus studles aimed at evaluating
the effectiveness of adjunct questions in a prose learning setting. (See Anderson
and Biddle, 1975; Andre, 1979; Faw and Wailer, 1976; Hamaker, 1986; Hamilton,
1985a; Rickards, 1979 for reviews of the research.) In general, adjunct questions
have been found to be effective. Can the knowledge obtained by adjunct question
researchers be used by instructional designers developing strategies for use in
distance education or in mediated self-Instruction?

In his analysis of distance education with respect to contemporary teaching models,
Baath (1979) argues that Rothkopf’s model for written instruction seems to be
directly applicable to print based distance education. However, the differences
between the experimental adjunct question studies (where subjects may not look at
the text while answering the questions) and real life distance or self-study
education (vhere students are free to look if they wish) are so great that to
generalize findings from the studies to distance education and self-instruction may
not be prudent. It may be concluded, however, from Baath’s analysis, that the
development of adjunct study guides to textual material may be a useful addition to
the instructional repertoire of the distance educator and the developer of
self-instructional materiais.

Because adjuncy question research s difficult to generaiize to the real world, and
because distance education students typically behave very differently from sublects
in adjunct question research (see the following review of the studies), then
prescriptions for the use of adjunct Aduestions In distance education and
self-instruction need to be developed and tested. The aim of this study Is to
determline the applicabilizy of adjunct questlon research findings to the development

6

of such prescriptions.

O
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Re r

Early Research ~ A Behavioral Perspective.

During the last twenty years there has been considerable interest in the use of
inserted or adjunct questions designed to help students learn from textual material,
Rothkopf (1965) stimulated the current interest when he investigated the
"mathemagenic® (birth of learning) effects of adjunct questions and developed a
research paradigm similar to the one described below.

Typlcally, in adjunct question research, adjunct questions are placed either before
or after the information in the text needed to answer them. They are intended to
increase the likelihood that readers will correctly answer criterion test questions.
Although variations exist, the text segments and questions are usually provided on
separate sheets. The reader is neither allowed to turn back to a previous page once
he has turned it, nor allowed to take notes while reading.

In most studies, a posttest assesses the effects of the adjunct questions and the
results compared to those of a “read oniy, no questions" control group. The amount
of the questioned material reczlled, the intentional learning, and the amount
recalled of material for which there was no <uestion, the incidental learning, see.
to be of interest. Rothkopf (1965) argues that the mathemagenic effect, the amount
of incidental material recalled, is of greater educational significance.

The procedures described above are not very similar to the way in which typlcal
distance students interact with their print-based instructional materials. Distance
students and self-learners would typically look back over a passage while answering
a question. Also, the faculty involved in providing distance education are more
interested in the intentional learning than the incidental learring - although the
learning of incidental material would be advantageous to students. For these
reasons, the results of adjunct question research must be carefully analyzed before
the implications of their use in distance education, and in the development of
self-instructional materials, can be clarified.
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More Recent Research - A More Cognitive Perspective

Since Rothkopf’s original neo-behavioral perspective, that the questions act as
reinforcing stimuli, there has been a shift towards a cognitive perspective, which
emphasizes the active role of the learner. The questions are no longer thought of
as merely assisting in th.. retrieval of information from memory but are considered
as assisting In the storage of the information. (Many of the most influential
instructional design theorists sezm yet to make this transition.)

There has also been a shift of interest from the effects of factual or verbatim level
questions to those of a higher or semantic level. Some of the recent reviews of
adjunct question research (Andre, 1979; Carrier and Fautsch-Patridge, 1981; and
Rickards, 197.' have really been attempts to examine the nature of the semantic
pracessing activities generated in the reader by the adjunct questions.

In recent adjunct question research, one of the Independent variables (the
treatments) is typically the level of processing induced in the reader by the adjunct
question, a second s the position (pre- or post~) of the question with respect to the
passage, and ¢nother is the frequency of presentation of the questions or, as it is
often presented, the amount of prose between the inserted questions. The reviews
(Hamilton, 1985; Hamaker, 1986) imply that higher level processing typically leads to
greater recall and greater use of the information presented, as does more frequent
questioning and the use of post rather than prequestions.

The measured lcarning outcome (the dependent variable) is usually the levei of
processing required by the criterion posttest and, often, whether the posttest item
is related to intentional or incidental material. Inference and implication posttest
items are hypothesized to require a higher level of semantic prccessing than do
verbatim and paraphrese questions. Incidental learning is considered more
important than intentional learning (see previous comment).

Except for Andre’s model (1979) which does not apply to all of the variables étudled,
the reviews (Hamilton, 1985; Hamaker, 1986; and Rickards, 1979) indicate that there
does not appear to be a solid theoretical foundation for adjunct question research -
that is, there is no sound explanation for the results; nor does the present paradigm
approximate any real learning situation, and certainly not distance education or

self-instruction. However, there has been a large number of studies and several
tentative conclusions have been drawn. Perhaps these studies offer some insight
for the developer of self-instruction and for the distance educator.
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Review of Adnct Question Research

There have been several recent, comprehensive reviews of the effects of adjunct
questions on learning from text (Andre, 1979; Anderson and Biddle, 1975; Carrier
and Fatsch-Patridge, 1981; Duchastel, 1983; Faw and Waller, 1976; Hamaker, 1986;
Hamilton, 1985; Rickar¢s and Denner, 1978, Rickards and Denner, 1979; Rickards,
1979; van Hout-Walters, 1980). The reviews show that disagreements exist about
how adjunct questions affect the processing of textual information.

Rickards and Denner (1978), in their review of the development of adjunct question
research, argue that the critical factors in such research are:

®» the variables examined (position, type, frequency, level),
®  the interactions among these varlables,

®  the processes induced in the reader by the various questions,

% and individual diffzrences in cognitive processing associated with

adjunct questions.

Type of Questions

A large number of experiments have found that verbatim postquestions produce
better performance on verbatim criterion tests than do no questions at all
(Anderson and Biddle, 1975; McGaw and Grotelueschen, 1972; Boker, 1972; Reynolds
et al., 1979; Rickards et al., 1979; Rothkopf, 1966; Rothkopf and Bisbicos, 1967;
Sagria and DiVesta, 1978; Shavelson et al., 1974).

However, Watts and Anderson (1971) and Friedman and Rickards (1981) found that
the no-question control group performed as well as the experimental group on
verbatim posttest items. Hamilton (1985) argues that the Watts and Anderson
results can be explained by the ease with which the adjunct questions could be
answered (99% correct), while the adjunct questions used by Frledman and Rickards
were very difficult (38% correct) and provided no semantic cues to the learner (they
were four versions of the same sentence with the position of one word altered - see
Friedman and Rickards, 1981, p 429). Hamilton’s analysis also demonstrates the
need to report performance on the adjunct questions themselves in any study of the

effectiveness of adjunct questions in prose.
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Hamilton (1985) and Hamaker (1986) conclude that verbatim post and prequestions
consistently increase the probability of recall of intentional material - material
related to the adjunct question. In fact, for the retention of intentional verbatim
material, the position of the adjunct question seems to be unimportant. However,
only verbatim postquestions consistently increase the probabllity of recall of
iincidental material -~ material unrelated to the adjunct question.

It appears, from this synthesis, that educators should use verbatim postquestions
in their self-instructional or distance materials If their objectives include the
verbatim recall of intentional and incidental information.

Adjunct question researchers have slowly moved from a behavioristic to cognitive
perspective and now study the level of processling required to answer the adjnct
questions. Because rote learning of facts is considered by most precent day
adjunct question researchers to be of little educational value, the earlier studies
which used verbatim questions are no longer considered significant (Carver, 1972;
Watts and Anderson, 1971).

Both the level of processing of questions (verbatim vs. semantic) and the interaction
of level and position of question have been investigated. Generally, higher-level
(semantic) questions produce more and better organized recall, especially free
recall, of both intentional and incidental material than lower-level questions (see
the reviews of Hamilton, 1985; and Hamaker, 1986).

Four types of semantic questions have been used; Inference, subsump*lon,
implication, and paraphrase questions. Shavelson et al. (1974) and Andre and
Womack (1978) found that a group given semantic postquestions performed
significantly better on Intentional posttest items presented immediately after the
passage than a group glven verbatim questions and a no-question control group.
Shavelson et al. (1974), Anderson and Biddle ¢1975) and Friedman and Rickards (1981)
found similar results with a delayed test.

Shavelson et al. (1974) and Rickards (1976) found that inference and lmplication
prequestions led readers to correctly answer more intentional implication and
inference posttest items than did verbatim questions, no questions or questions
unrelated to the intentional learning. Hamaker’s (1986) review shows that higher
order questions have a much greater "effect size" than verbatim questions on all
levels of posttest items except repeated verbatim items.

1¢
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Despite the lack of consistent results, there appears to be general agreement that
higher-level questions are likely to be more effective than iower level as adjunct
alds to text comprehension. This scems to agree with the "levels of processing”
model iCraik and Lockhart, 1972; Cralk and Tulving, 1975; Fisher and Cralk, 1977;
Jacoby and Cralk, 1978; Craik, 1979) which argues that higher level adjunct questions
lead to better processing of both hiyiher and lower level material.

Position and Frequency of Question

Hamilton (1985) reviews the position of questions (pre or post) studies and
concludes that postquestions and prequestions increase the probability of recall of
intentional verbatim material equally. For the retention of intentional semantic
material, however, semantic pre-questions lead to Iimproved retentlon.
Appropriately constructed semantic prequestions can produce a more complete
processing of the passage as the reader focuses on the "topical interrelationships
and organization" (Hamilton, 1985, p.77). Hamaker’s review (1986) shows that
«2mantic postquestions generally have minimal effects on the processing of
intentional material.

Regarding incidental learning, the general conclusion from several reviews
(And2rson and Biddle, 1975; Andre, 1979; Hamaker, 1986; Hamilton, 1985; Rickards,
1979) is that verbatim postquestions lead to better recall of incidental material
than verbatim prequestions; and while verbatim postquestions lead to better recall
than read-only controls, verbatim prequestions do not. Anderson and Biddle (1975)
in their review suggest that adjunct postquestions facilitate incidental learning
whereas prequestions Inhibit such learning. Semantic pre-questions probably led
readers to focus on th. intentional material and a so induce a more superficial level
of processing of Incidental material.

There i3 no agres ment about the best position for higher-level questions. Felker
and Dapra (1975 found that semantic postquestions led to better performance on
both intentional and incidental posttest items than semantic prequestions.
However, Rickards (1976) arrived at the opposite conclusion. Hamaker in his review,
and Hamilton in his meta analysis, both agree with Rickards and Mayer (1975) who
found both positions to be equivalent.

There is also no agreement about the results of the various frequency of question
studles. Some studles (see Rickards, 1979) found that as the questions become less
frequent, the amount of intentional and incidental learning increases for the

il
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prequestion group but decreases for the postquestion group. Rickards and DiVesta
(1974) found that while higher level postquestions were more effective when
occuring more frequently in text, there was no interaction between frequency and
positicn for lower level questions. Andre and Womack (1978) found that
postquestions placed at the end of each paragraph was preferable to the questions
being massed at the end of the complete text.

Rickards and Denner (1978) argue that the reason for the lack of agreement is that
researchers are unable to define the varicus levels of semantic processing in
precise operational terms. In other words, the frequency studies have not used a
consistent differentiation among levels of questicns. Thus, any results about a
certain level of question having a better effect with a certain frequency of
presentation has little validity. Also, for the same reason, any interactions
between frequency and level founc also has little vailidity.

For distance educators, primarily interested in intentional learning, the results of
these studies indicate that, semantic postquestions will better prepare readers for
intentional semantic posttest items than will verbatim postquestions or no
questions at all.  Further, verbatim prequestions are more useful than verbatim
postquestions for facilitating the learning of verbatim information. However, if
the goal is that incidental learning also occurs then, for both semantic and verbatim
learning, postquestions are more effective.

Iypes of Processing

Both Andre (1979} and Rickards (1979) have recently attempted to develop models to
explain th: type and nature of the cognitive processes adjunct questions produce.
Rickards (1979, p193) extended Frase’s (1967, 1970) suggestion that adjunct
questions produce both a backward processing and a forward processing by
concluding that four processes are probably involved:

(1) a general backward process involving the mental review of material
thematically related to that questioned;

(2) a specific backward process reviewing only the questioned material;

(3) a general forward process with Increased attention to the following
text; and

14) a specific forwara process whereby the learner adopts a learning set
attuned solely to the particular type of information questioned.

12

I
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Prequestions produce a specific forward processing which overfocus the reader’s
attention on a specific tyce of information and depresses incidental learning (see
the reviews of Hamilton, 1985; and Hamaker, 1986). This effect is greater for
verbatim than higher order prequestions. Rickards and DiVesta (1974) found that
factual postquestions induced a specific backward process while higher level
postquestions produced a general backwari process.

Sefkow and Meyers (1980) studied the Lackward review effect of both low and high
order postquestions. The results indicated that a specific backward process 1s
used, since memory Is enhanced for only the paits of the passages related to the
postyuestions. Sefkow and Myers also attempted to dis.over whether the backward
processing enhanced storage or retrleval, The results indicated that the effect of
the post question is to strengthen storage, rather than to merely trigger retrieval.

Both Reynolds, Stanford, and Anderson (1979) and Reynolds and Anderson (1982)
found that adjunct postquestions caused a specific forward as well as a specific
backward effect. Using a computer to present the text, Reynolds et al (1979) found
that learners spent a disproportionate amount of time on questioned versus
non-questioned segments of text. Reynolds and Anderso: (1982) found an increase
in the amount of time Spent on text segments related to the content questioned In
previous postquestions. Subjects spent more and more time conaidering each
question and iess and less time in reading the passages (further evidence for the
notion tha* questions enhance storage of information as well as trigger retrieval).

A problem may occur in self-instruction and distance education lf the adjunct
questions are toc specific. Because self and di. ‘ance learners have the freedom to
Jook back at the pcssage after reading a postquestion, they may focus too closely on
the material about which a ques*‘on was asked and neglect the other information.
Howevar, if Intentional learning 18 mosre important then this should nu. matter. If
the appropriateness of adjnct question procedures for self-instruction and
distance aducation is to be establisiied then this Study needs to compare subjects In
typical adjunct nuestion groups with subjects using typical distance education
materials. This study may find that learners in self-learner (or freedom) treatment
groups recall as much Intentional material as learners in the adjnct question
groups but recall less of the incidental material. On the other hand, with highar
level questions, the fact that the self-learner has the freedom to read the passage
both before and after sighting the ques:ion may lead to both backward and forward
general process'ng and improved learning.

i3



Implications of the AdJunct OQuestion Paradigm Page 11

Levels of Semantlc Processing

Perhaps the most important questions that adjunct question research must ansiwer
are: "What level of processing is necessary if studeris are to recall and use
information in expository prose?" and "What iypes of questions best facilitate that
type of processing?* Andre (1979) concluded his lengthy review by arguing that
while support exists for the notion that higher semantic processing is preferable to
lower levels of processing, little or no research has compared the various levels of
semantic processing. Andre goes on to suggest the following as classifications for
high level semantic questions (p.282):

(1) application questions that require subjects to choose from among
various alternatives a new example of a concept or principle
encountered in text;

(2) meaningful learning or inference and implication questions requiring
readers to identify relationshins between elements of a passage which
are implied but not explicitly stated; and

(3) higher-order questions, defined as being the analysis, synthesis and
evaluation levels on Bloom’s taxonomy.

Each of Andre’s classes is applicable to degree-level self-instructional and
distance educa.lon courses. It is likely, however, that David Merrill’s (1983)
Component Display Theory (CDT) is a better model for teaching the recall and
application of concepts, principles and procedures than s the use of adjunct
questions, and that CDT is more easily adapted for self-instruction and distance
education. This reviewer has not read any studies where classification 3 was used.
Therefore, since this study Is Intended to compare typical adjunct question
procedures with the freedom of self-instruction, it must concentrate on
classification 2.

Andre (1979 also classified studies on the basis of the level of posttest employed -
whether it requires recall of passage material or higher-level tunctioning. Andre
argues that, if recall questions are used, we cannot tell if readers are recalling the
passage rotely or have learned from a passage - thus they may not be particularly
useful. He also notes that higher-level questions often lead to imeroved recall of
facts contained In a passage. If readers have to attend to more of the passage to
answer the higher level question, then they are able to freely recall more facts than
those who focus on specific items to answer factual-level yuestions. Andre calls
this the directed attention model (DAM).

14

-
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This model has sparked ar interesting debate among adjunct question researchers.
Andre (197$) argues that If a posttest s only going to ask for the free recall of
factual material, then improved recall can be achieved in two ways - firstly, by using
higher order questions to direct attention to more of the passage, and secondly, by
simply asking more facti.al questions per passage. However, the use of higher level
questions merely to cause better recall of factual material represents a “clear
misunderstanding of the instructional use of prose" (p291). Higher level questions
should help learners develop better and more organiized recall not merely recall a lot
of information.

Rickards (1979), however, argucs that higher level questions not only cause better
recall but also more organized recall. Higher-level questions affect not only the
level at which prose is processed but the manner in which it is organized in memory.
Rickards and DiVesta (1974) and Rickards (1976) show that higher-level questions
result in more organized and structured recall and in better long-term retention than
lower-level questions. Simply providing more frequent factual-level questions would
not achieve similar results.

Even Andre (1979) ~rgues that his DAM does not fully explain the facilitative effects
of higher orcer questions. Different types of questions, by directing the reader’s
attention to particular types of information, ultimately result in inducing different
processing strategies in the reader.

~

There is little agreement among adjunct question researchers about the facilitative
effects of higher level adjunct questions on posttests contalning higher level
questions. A series of studies conducted by Andre’s associates seem to suggest
that students given factual-level questions actually perform better than those given
aoplication-level questions. However, Andre (1979, p299) points to the higher
difficulty level of adjunct application questions and variations in the ability level of
subjects to explain these results. His general conclusion seems to be that questions
may well have different effects on different learners in different situations.

Rickards and his associates have also studied the level of question problem.
Friedman and Rickards (1981) presented readers with three different types of
questions:

(1) verbatim;

(2) paraphrase; and
(3) Inferentlal.
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They reasoned (p428) that "only inferential questions should (lead readers) to process
text by relating it to (their) exlsting knowledge. Sinre (they require) deeper semantic
processing than that produced by either verbatim or paraphrase questions, (inferentlal
questions) should elicit superior learning of questioned and non-questioned material".

Andre and Sola (1976) suggested that when a reader reads a passage it Is encoded
initlally at a shallow level. Thus, any high level postquestion would be too difficult to
answer and the desired levei of processing can not occur. Reading the passage twice,
before attempting the question, may raise the level of the initlal encoding and make
answering a high level postquestion a little easier by improving the backward
processing. Andre and Sola also suggested that re-reading the passage after an
initial attempt to encode it is a better solution to the higher level postquestion
problem. The high level postquestion inserted between readings of the same passage
should guide the re-processing of the passage during the second reading and enhance
forward processing.

Following the suggcstion by Andre and Sola, Frledman and Rickards (1921) required
subjects either to read a paragraph twice befure answering an inserted question (RRQ),
or to read the paragraph, answer the question, and then re-read the paragraph (RQR).
They hypothesized that the RQR sequence, due to its potential facllitation of both
forward anc backward processinrg, was superior to the RRQ sequence.

The results of thz experiment Indicated that both paraphrase and inference questions
proved superior to verbatim questions for both intentional and incidental semantic and
verbatim learning. Paraphrase and inference questions also resulted in superior
performance on Intentional items at all levels, including verbatim, implying that a
transfer of level effect was facilitated by these questions. In addition, subjects
receiving inference questions outperformed those recelving paraphrase questions in
both intentional and Incidental learning. However, the profound effects of
presentation Sequence suggested by Andre and Sola were not found. Only the RQR
group exhibited the transfer of level effect, possibly indicating that this sequence
results in improved learning across cognitive levels.

Overall, the results of this experiment support the conclusion that “"the level of
semantic processing employed by readers can be manipulated by varying the cognitive
level of postquestions interspersed In text" (p433). Because of the similarity between
the procedure followed by RQR subjects and the suggestions about "how to proceed"
pro 'ided Students In many self-instructional and distance courses, it is proposed that,
in this study, RRQ and RQR groups be compared with "freedom" groups.

16
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Adun r

The greatest limitation of the adjunct question paradigm is its lack of
generalizability. Real life students are not constrained as are the subjects In
adjunct question research. Adjunct question subjects may not take notes nor
underline relevant sections nor re-read the passage nor look back at the passage
a. .er reading the question. Students In real life can do all of those things. Often
the texts they read as part of their courses include questions Intendeu to help them
learn. Studies need to be done to find out how students approach these questions,
how they should approach these, whether or not the present questions enhance their
learning, and what the questions should be like if the students learning is to be
enhanced.

Very few studies have attempted to explore the use of adjunct question in more
realistlr settings (see Gagne et al, 1979; Ellis et al, 1980; and Anderson et 2, 1974),
and none have attempted to determine the effectiveness of adjunct questions in
study guides to texts, in self-instructional packages and distance education
materials. Further, few studies have compared typical adlunct question procedure
with more realistic procedures. It i= intended that this study help to fill that void.

Self-Instruction, Distance Education and the Adiunct Question Paradiam.

while reading a text, working through self-instructional packages, and studying
distance education materials, students are presented with lengthy prose materials
from which they are expected to learn that which the instructor intended.
Sometimes the materlals are designed to teach the application of a concept,
procedure or principle, but more often than not the learner is expected to extract
information from continuous prose. Some distance educators and faculty provide
study guides that Include questions to help the students focus on that which they
want them to learn and also to help them to process the information at the required
level. These questions are usually massed at the end of a unit or chapter, but, in
self-instructional and distance materlals are often inserted in the text.

However, it is important to remember that real-life students can not be forced into
the artificlal procedures of the adjunct question paradigm. They are ‘ree to proceed
as they wish, looking back at the passage while answering the questions if they so

desire.
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Shavelson (in Shavelson et al, 1974b) argued that aliowlng readers such freedom
results in a "mathemathantic® {death of learning) effect, rather than "mathemagenic"
(birth of learning) effect berause readers focus so much on the material related to
the adjunct postquestion that they do not process the other information. His view
is supported by Duchastel (1983) and Duchastel and Nungester (1984) who ascribe the
la:k of a facilitative effsct on incidental posttest questions to the fact that
students could "lookback'. However, Hamaker (1986), in an extensive review and
meta-analysis, provides evidence of the faulty logic of these researchers as he
points out that they did not directly compare lookback and non-lookback 9roups.
Hamaker ends up supporting Andre‘s (1981) view that there is no difference between
lookback and non-lookback grcups. Due to the scarcity of adjunct question research
studies comparing typical adjunct procedures with those procedures used ir
generalizable real-life settings, and tne above described debate, this study should
compare "freedom® groups with typical adjunct question paradigm groups.

It can be inferred from their practice that some distance educators, and some
faculty involved in providing self-instructicnal materials, disagree with Shavelson
and believe that including questions in their materials is preferasie to providing no
questions at all and that higher level questions are preferable to lower level
questioris. However, they have no evidence to support their beliefs and no
research-based prescriptions about what type of questions to ask their learners.

As mentioned above, there 1S also the possibility that good directions (suggesting
RGR) and ~ell designed higher level questions can lead distance learners to process
the new material using both backward and forward processing and that this will lead
to improved learning. With high level implication, inference, analysis, evaluation
and synthesis questions, readers have to retrieve information they have previously
stored semantically, to alter that material during semantic rehearsal of the new
information, and to store the new combination semantically in long-term memory.

If this is the process that occurs, then allowing distance learners the freedom to
re-read the study material while attempting to answer high level adjunct questions
should not lead to the over-focusing some adjunct question researchers suggest. It
should lead Instead to improved cognitive processing and the development of a more
appropriate cognitive structure. With a more appropriate cognitive structure, the
learner should better be able to answer Intentional and incidental posttest
questions requiring high level processing, and to have improved retention.




Impiications of the Adjunct Question Paradigm Page 16

If this study is to determine the effectiveness of typical distance education and
self-instructional procedures with respect to adjnct questions, then the
effectiveness of such procedures should be compared with the effectiveness of the
more recent, more logical and more effective adjnct question procedures. Groups
of learners using s=1f-study {freedom) versions of the materials should be compared
with groups of learners using read-question-read versions (RRQ) and
read-read-question (RQR) versions of the materials after Friedman and Rickards
(1981).

Some subjects should receive higher level adjunct postquestion and others lower
level postquestions. After Andre and Womack (1978), some should recelve the
questions inserted between passages, while others should receive the questions
massed together at the end of the complete text. The posttest should also include
high and low level items about both intentional material and Incidental material,
To help with the generalizability of the results to the heterogeneous group of
learners typically using self-instructional and distance materials, the group of
subjects in this study should be as heterogeneous as the prose materials will allow.

Hamaker’s (1986) review of the adjunct question research pointed out the "scarcity
of -ookback studies" (p229) and that no studies had yet compared the adjnct
question paradigm procedures, where no lookbacks are permitted, with realistic
procedures where lookbacks are permitted and even encouraged. This study will
help provide information about the applicability of the results of adjunct question
research to generalizable real-life settings such as self-instruction and distance
education. It will also either confirm that adjunct question researchers have been
correct in conducting their studies using non-realistic settings or it will show
adjunct question researchers that they need not persist with such ecologically
invalid procedures.

13
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.The Study
Independent Variables
There are three independent variables:
(a) The presentation sequence (with three levels)
¥ RQR, read the text, attempt the question, re-read the text,
¥ RRQ, read the text, read it again, answer the question,

% FREE, read the text and question as often as needed with
complete freedom.

(b) The level of the adjunct question (with two levels)
* HI, higher level questions -~ lmpllcatlo;'l or infere e,
* LO, lowar level questions - verba*'m or paraphrase.

(¢) The frequency of the adjunct questions asked' (with two levels)
* INSERT, questions inserted between text passages,

* MASS, questior 3 massed at the end of ihe text.

Dependent Variables

There are two dependent variables

* HI, high level questions - inference and implication
* LO, low level questions - verbatim ard paraphrase

(b) The relationship of the post-test question to the material
questioned in the adjunct question.

% INTENT, intentional material - related to material questioned

a) The level of the post-test item (with two levels)
by the adlnct question.

# INCID, incidental material ~ related tc material not question
by an adjinct question.

20
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The Experimentz] Hypotheses

The Main Effects Hypotheses

These are the experimental hypotheses related to the main effects.
(a) Presentation sequence and intentional learning FREE = RQR > RRQ

The freedom groups (FREE - representing real life self-study and distance
education situations) and the read-question-read groups (RQR) are
expected to use both backward and forward processing and better encode
the information than are the read-read-question 9i-oups (RRQ) which can
only use backward processing. Thus the FREE and RQR groups are
expected to recall more low level intentional material and to gerform
better on high level questions about intentional material than the RRQ
groups.

(b) Presentation sequence and inc'dental learning RRQ > RQR > FREE

The RRQ groups read the passage twice and. because their attention during
the second reading .has not been focused by a question, are expected to
recall more low order incidental material and perform better on high level
questions about incidental material than are the RQR groups who are
focused on the intentional material during the second reading by a
question. The RQR groups are expected to do better on questions about
incidental material than the FREE groups who may read the question first
and, as indicated In the pre—question research, may merely forward process
the intentional material ignoring the incidental material.

(¢) Leve! of adjunct question and high level posttest items HI> LO

Inference and implication questions are expected to facilitate deeper
semantic processing than verbatim and paraphrase questions. Thus the
higher level adjunct question groups (HI) are expected to perform better on
high level post test questions than the low level adjunct question groups
(LO).
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(d) Level of adjunct question and low ievel posttest items HI = L0

High level adjunct questions are expected to cause sSubjects to attend to
more material, process it more deeply and have better organized memory
than those asked low leve] adjunct questions. Thus the high level groups
(HD) should recall as much low level material as the low groups (LO) even
though not Specifically asked low level adjunct questions.

(e) Frequency of adjnct question for all posttest items INSERT > MASS

Because there 1s less chance of a match between text and question as the
total amount of text between a varticular target sentence and the related
adjunct question Increases, adjunct questions Inserted after every
paragraph are expected to facllitate better recall and performance than ali
adjunct questions massed at the end.

The Interaction Hypotheses
There are no interaction hypotheses for two reasons.
»* There are no consistent research results to establish a theory, and

» The more recent reviews (Hamilton, 1985; Hemaker, 1986) do not
suggest strong or consistent interaction effects.

Thus the factorial design 1s used to explore the possibility of interaction

effects.
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Method

Subjects

The subjects were 187 students (attrition from 195) from a large high school in
Central New York. The school was selected because the principal and faculty were
willing to cooperate. The subjects ranged from good grade 12 students to lower
middle grade 10 students, and all were taught English by the two cooperating
teachers. The researcher would have preferred to increase the power of the study
by using all of the grade 12 students within the school because the variance would
be lower, grade 12 students would be more cooperative, and the variance in an entire
grade twelve would be similar to the variance in first year distance learners in
higher education. The school was unable to provide the requested sample.

All 195 students were required to participate and they were randomly assigned to 12
treatment groups and one control group - about 15 per group. The members of a
second control group were those absent from the treatment but were przsent for the
posttest. This control group of 17 students was not randomly assigned and the
researcher has not determined how representative the members were.

The assignment procedure used to place the {95 in the thirteen treatment groups
involved using a pack of cards. The pack was shuffled and the cards dealt face up
on a table. Each time a spade showed, a booklet from the treatment group assigned
the number on the card was placed in the "assigned" pile. As there were 13
treatments and 13 spades, each treatment was assigned once per shuffle. The first
booklet from each treatment was mixed in this way, then the second, then the next,
and so on until all the bocklets were randomly mixed. The random mix was taken to
the classrooms and handed out to each class row by row.

Design

The experimental design was a posttest only control group design.  The two
statistical designs of the experiment can be represented as a 3 x 2 x 2
between-subjects factorial design, and a one-way design with 12 groups and two
separate control groups. For the factorial design, the between-subject factors
were the presentation sequence (read-question-read, read-read-question, and
complete freedom), the level of the adjunct question (high and low), and the
frequency of the adjunct questions asked (inserted and massed).

23
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The data from the experiment were analyzed using a 3 x 2 x 2 factorlal analysis of ‘
varlance and comparisons among the treatment groups were made using the Duncan
post hoc test. A one-way analysis of variance with 14 levels was used to compare
each treatment with the other treatments and with the two control groups and again
the Duncan test was used. The Duncan test was chosen because the study was
exploratory and the Duncan s not as conservative as the Scheffe or Tukey tests,

The dependent variables can also be represented as a 2 x 2 factorial design. The
factors In the design were the level of the posttest item (high level and low level
and the relationship between the posttest items to the material covered by the
adjunct questions (intentional and incidental material). [The ideal statistical
treatment for this design would have been MANOVA. However, this researcher is
unable to use MANOVA.]

The Instructional Task and Materials

The instructional material used in this study was an excerpt taken from a booklet
entitled "The Energy Story" written by this researcher some years ago for use in high
schools. The excerpt was broken into 17 passages of between 100 and 130 words.

—

The researcher/author identified the most structurally important sentence, phrase or
idea in each passage and developed two completion or short answer questions for cach
of these sentences, phrases or ldeas. One question, defined as low ievel, required
the reader to recall or identify something and was expected to induce verbatim or
paraphrase processing In subjects In the low leve’ question groups. The other
question, defined as high level, required the reader to make an inference or find an
implication and was expected to induce high level semantic processing In subjects
from the high level question groups.

To illustrate, nassage 10 from the "Energy Story" is presented below with the target
sentence underlined.

We can see the light and feel the heat radiated from the sun. This energy Is
absorbed by the land, oceans and atmosphere and the earth heats up. The earth
reflects 30% of this soiar energy directly back into Space and it radiates another
47% into space directly as heat. The remaining 23% 1s radiated into space as heat
indirectly through evaporation, precipitat ~ wd the food chaln cycle. Some of the
sun’s energy is used to evaporate the o.. ., to form clouds. Some is used to heat
the atmosphere to cause winds. all pe % ¢
energy goes into the process of sugar formation in plants.

24




Implications of the Adjunct Questior Paradigm Page 22

The adjunct questions for this passage are:
1. Low level.
How much of the sun’s energy goes into the production of sugars in
plants?
2. High level.
What is so important about the fact that only a very sma!l percentage
of the sun’s energy helps produce sugars in plants?

The Treatments

Subjects in the treatment groups were provided with an adjunct question about each
passage they read. The members of the LO groups received a question, defined as
low level, which required the readers to recall or ldentify something and was
expected to induce verbatim or paraphrase processing. The members of the HI
groups received a question, defined as high level, which required the reader to make
an inference or find an implication and was expected to induce high level semantic
processing. Subjects in the treatment groups received adjunct questions in
differing frequencies. Subjects in the MASS groups received all of the adjunct
questions massed together at the end of all the passages. The INSERT groups
received adjunct questions inserted between passages.

Subjects in the treatment groups also received differing presentation sequences.
The RQR groups read the passage (or passages), received the question (or
questions), then received the passage(s) again. The RRQ groups were provided the
passage, then the passage again, and finally the adjnct question. Although the
FREE group were able to proceed in any fashion, they were advised to read the
passage, answer the question, re-read the passage, and attempt the question again.

The no-question control group spent approximately the same time on each passage
as the treatment groups but received no questions (the read twice control group}.
The no-passage control group received neither the guestions nor the passages.

The booklets for the 13 treatment groups are described below.

Read-question-read, inserted-question groups (RQAR-H-1 and RQR-L-I).
Each passage was presented twice with the high or low level adinct
question placed between them. The instructions informed subjects
that they could not take notes and that once they had turned a page
they could znot turn back.
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Read-question-read, massed~questions groups (RQR-H-M and RQR-L-M).
All 17 passages were presented once, then all the questions massed
together, then the passages were presented again. The Instructions
were the same as the above.

Read-read-question, inserted-question groups (RRQ-H-I and RRQ@-L-1).
Each passage was provided twice before the high or low level question
was provided. The instructions informed subjects that they could not
take notes and that once they had turned a page they could not turn
back.

Read-read-question, massed-questions groups (RRQ-H-M and RRQ-L-¥).
All 17 passages were presented once, they were presented again, then
all the questions were presented massed tagether. The Instructions
were as above.

Freedom, inserted-question groups (FR-H-I and FR-L-I).

Each question was presented on the same page as the passage to which
it refers. Subjects were allowed the freedom to proceed as they
wished althoush the following procedure was recommended:

- Read the passage;

- Read the question;

- Re-read the passage; and

- Answer the question.

Freedom, massed question groups (FR-H-M and FR-L-M).
All the passages were provided once, then all the questions were
provided at the end of the booklet massed togzther. Subjects were
allowed the freedom to proceed as they wished although the following
procedure was recommended:

Read the passages all together or singly;

Read the questions at the back of the booklet;

Re-read the passage(s); and

Answer the questions at the back of the tuoklet while looking

back at the qestion.

Read twice control group (RTCG)
Each passagz was provided twice. The instructions informed subjects
that they could not take notés and that once they had turned a page
they could not turn back.
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No passage control group (NPCG)
The subjects in the no passage control group were those students who
were absent from class on treatment day but present on the posttest
de;. They received no truatment.

Each adjunct question included a single line on which the answer could be written.
This was included to help reinforce that long detailed answers were not required
and to help persuade the students to answer the questions.

Tests and Measures

The uependent measure was made up of 34 multiple choice questions. 17 questions
were based on the target sentence, phrase or idea in each passage - the intentional
material. The other 17 questions were based on another sentence, phrase or idea In
the passage - the incidental material. 17 of these questions, one for each of the 17
passages, were high level questions requiring the subject to choose among
inferences or implications. The other 17 questions were low level questions
requiring the subject to either choose the exact duplicate of the passage sentence or
phrase or recognize a factual statement from the passage.

A coin was tossed, once for each passage, to randomly determine \'h~ther the
intentional material question was high level or low level. Each subject answered 9
intentional high level questions, 8 intentional low level questions, 8 incidental high
level questions and 9 incidental low level questions.

As an illustration, the posttest questions for paragraph 10 above were:
{. High level intentional question.

Only 1/4000th (0.023%) of the sun’s energy that reaches earth goes into the
process of sugar formation in plants. According to the passage, what is most
important about chis fact?

A. Plants do not need very much energy to make sugars and, thus, are very
efficient organisms.

B. Fossil fuels such as oil, coal and natural Jas are formed from dead plants
and animals (which eat the plants) and take thousands of years to form.

C. We need to find ain energy source that taps a higher percentage of the sun's
energy i algo makes that energy immediately available.

D. Both b and C above.
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2. Low level incidental question,
which of the following is a sentence from a passage you read?

A. The stn reflects 47% cf this solar energy directly back Into space and it
radiates another 30% into space directly as heat.

B. The sun reflects 30% of this solar energy directly back Into space and it
radlates another 47% into space directly as heat.,

C. The sun reflects 30% of this solar energy directly back into space and it
radiates another 23% Indirectly through evaporation and precipitation.

D. The sun radiates 47% of this solar energy directly back into space and It
radiates another 23% indirectly through evaporation and precipitation,

Procedures.

The experiment was conducted in the English classrooms of the two cooperating
teachers on a Friday. The treatment booklets, already randomly mixed as described
above, were already plared face down on the desks when the subjects arrived for
class. The subject= were told to read their special Instructions, to follow only
those instructions and to ignore what other students were doing as everyone had
different instructions. As the subjects worked through the materials the
cooperating teacher copled the treatment codes onto a class list. Subjects worked
at their own rate and read their English texts if they finished before time. The
treatments were completed within the 41 minute class period.

The retention posttest was run 4 days later on the following Tuesday. It was a
multiple-choice test as described above and the subjects marked a special answer
sheet. As the subjects worked, the cooperating teacher transferred the treatment
code from the class list to their answer sheets. If subjects finished the test
before time, they were asked to check their answers and to write a comment about
the experience on the back of the answer sheet. All subjects completed the test in
the 41 minutes allowed.

Students who “/ere absent for the treatment but present for the posttest still took
the posttest. They were given the special code NPCG - the no passage, no question
control group. As noted above, this control group was not randomly selected and

its representativeness can not be assessed.
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Results

The Power of the Study

As can be seen from Tables 1 through 4, the posttest variance in each group is large,
probably because the subjects ranged from poor grade 10 students to good grade 12
students. The power of the study was greatly reduced by this large within-group
varlance, and few significant results were obtalned. A complete range of grade 12
students would have provided the variability needed for good external validity and
would have Increased the power of the study by having less within-group varliance
than this sample from grades 10, 11 and 12.

To Increase the possibility of significant results being detected, and to decregse
the possibility of a Type 1I error, the Duncan post hoc test was used because it Is
less conservative than the Scheffe, Tukey or Newman-Keuls tests. To the same
end, the F-test alpha value was set at 0.1 instead of 0.05 as is typically done. It
should be noted, however, that when the F-test found significance between 0.10 and
0.05, both the Duncan test and palr-wise comparisons of LS means found significance
at the 0.05 level.

The Analysis

A 3x2x2 analysis of varlance was performed on all nine dependent variables which
were the 4 subscales of the posttest and the varlous combinations of these
subscales. The nine dependent variables, and the tables showing the results, are:

(a) Intentional learning - High level items (Tables § anc §1).

(b) Intentional learning - Low level items (Tables 2 and 12).
(¢) Incidental learning - High level items (Tables 3 and 13).
(d) Incidental learning - Low level items (Tables 4 and 14).

(e) Intentional Learning - Total sccre [a + b) (Tables S and 15).
(£) Incidental learning - Total score [c + d) (Tabies 6 and 16).
(g) High level litems - Total score [(a + c) (Tables 7 and 17).
C(h) Low level items - Total score (b + d) (Tables 8 and 18).
(1) Total score on all items (a + b +c +dl (Tables 9 and 19J.

A one-way analysis of varlance with {4 levels was performed to compare the 12
treatments with each other and with the two corntrol groups (see Table 10). Again
the Duncan post hoc procedure was used (see Tables §i through §9).
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Presentation Sequence

For high level items on intentional material, as hypothesized, the RQR groups
(z = 54.81) performed significantly better {p = 0.029) than the RRQ groups (x = 49.54)
(see Tables § and 11). The prediction that the FREE groups (x = 52.15) would also
score significantly higher than the RRQ group was not supported. It is Important to
note that the FREE group doea not perform significantly worse than the RQR group.

For posttest items requiring recall of low leve! material, the RQR groups (68.33), the
RRQ groups (71.35) and the FREE groups (71.68) did not differ significantly. Also,
for posttest items requiring high level performance on incidental material, the RRQ
groups (61.20), the RQR groups (60.83) and the FREE groups (58.67) did not differ
significantly. Thus, for low level intentional items and high levei incidental items
all groups may be considered equal (see Tables 2, 3) and the nuil hypotheses accepted
with little chance of a Type II error.

For low level items on Incidental material the hypothesis that the RRQ groups would
recall more incidental material than the RQR groups, which would recail more than the
FREE groups, was not supported. Rather, the FREE groups (43.31) recalled
significantly more low level incidental material (p = 0.029) than did the RQR groups
(37.53), with the RRQ groups (41.90) not differing significantly from the others (see
Tables 4 and 14). The data support the opposite conclusion that FREE groups will
recall more low level incidental material than will RQR groups.

When the subscales were combined to form total scores on intentional and incidental
material, there were no significant differences among 8roups for presentation
sequence. Also, there were no significance differsnces when the subscales were
combined to form a total score for high level items.

when the subscales were combined to obtain a total low level score, significant
differences were obtained (see tables 8 and 18). The FREE groups (x = 56.66)
recalled significantly more low level material (p = 0.0273) than the RQR 9roups
{x = 52.03) with the RRQ groups (x = 55.76) not differing significantly from the other
groups. The prediction that the FREE groups would not recall as much as the other
groups was not supi.rted. In fact, the hypothesis was significantly contradicted:
The data support the alternative hypothesis that FREE groups recall more low level
material than RQR groups.

No significant differences for presentation sequence were found when the subscales
were combined to form a total posttest score.
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Level of Adjunct Questions

The first hypothesis related to the level of adjunct question was that, on high level
posttest items, the HI groups (which recelved high level adjunct questlons) would
perform better than the LO groups (which received low level adjunct questions).
Although there were no significant differences, the means were ordered in the
opposite direction. Hence, the experimental hypothesis is not supported (see Tables
{, 3, 7) and the null hypothesis, that there was no difference between the HI and LO
groups, must be accepted with little chance of a Type II error.

The second hypothesis related to the level of adjunct question was that, on low level
posttest items, the HI groups would score as well as the LO groups. As no
signiflcant differe..ces between the HI and LO groups were found on low level items
(see Tables 2, 4, 8), the experimental hypothesis is supportsd and the statistical null
hypothesis, that there are no differences between the :{I and LO groups, must be
accepted with little chance of a Type Il error.

Frequency of Adjunct Post-question

The experimental hypothesis related to frequency of question was that adjunct
questions are expected to facilitate better recall and performance If they are
inserted in the text than if they are massed together. This experimental hypothesis
was not supported as no significant differences were found for any of the nine
dependent variables - the difference between the INSERTed and MASSed groups was
never greater than 2% (see Tables i through 9), and any small difference tended to
favor the MASSed groups. Thus the null hypothesis, that there is no difference
between groups answering Inserted questions and groups answering massed
questions, is accepted with little chance of a Type II error.

Interaction Effects

There were five significant interactions, for a significance level chosen at p < 0.10,
all for high level posttest items. The first three were QxF interactions, that is,
Interactions between level of adlnct question and whether those questions were
inserted in the text or massed together. One interaction effect was found for high
level items about intentional material (F = 2.69, p = 0.10), another for high level
incidental items (F = 3.78, p = 0.054) and a third for the total score on high level
items (F = 5.35, p = 0.022). In all three cases, high level adjunct questions
facllitated better performance on high level items when massed, while low level
adjunct questions facilitated better performance on high level items when inserted.
,EKTC (See Tables 1, 3, 7, 11, 13, and 17.)
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The other two Significant interactions were found for the interaction between all
main effects, PxQxF, that is, an interaction between presentation sequence, level of
adjunct question and whether the adjunct questions are inserted in the text or
massed together. One interaction was found for high level items about intentional
material (F = 1.95, p = 0.14) and the other for the total score on high level posttest
items (F = 2.30, p = 0.10). In both caees, high level adjunct questions facilitate
better performance if massed and low level adjunct questions facilitate better
performance if inserted, for RRQ 2nd RQR groups but not for FREE groups. (See
Tables §, 7, 11 and 172

Comparison with the Controls

For high level posttest items about intentional material (Tables 10 and 11), although
scoring between 53.17 and 48.48, three FREE groups, three RQR groups and two RRQ
groups did NOT perform significantly better than the READ-TWICE control group
(41.48) when the significance level of the Duncan post hoc test was left at 0.05.
This researcher did not know how to alter the Duncan test to a 0.10 significance
level and perhaps the 20% difference between the read-twice control and the lowest
treatment group would have beer significant at that level. All treatments
performed better than the NO-PASSAGE control group (26.50).

For low level Intentional items (Tables 10 and 12), only the FREE-LO-MASSED
group (73.86) recalled significantly more intentional material than the READ-TWICE
control group (59.17). Because of the large within cell variance, the
FREE-HI-MASSED group (72.92), the RRQ-LO-INSERTED group (72.73) and the
FREE-LO-INSERTED group (71.43) were not considered significantly d!“ferent from
the READ-TWICE control group by the Duncan post hoc test set at a significant
level of 0.05. Again these groups may have been significant at the 0.10 exploratory
level. However, all treatment groups recalled significantl’ more than the
NO-PASSAGE control group (42.31). '

For high level incidental material (Tables 10 and 13), no treatment performed
significantly better than the READ-TWICE control group. The RRR-LO-MASSED
group did not perform significantly better than the NO-PASSAGE control group.
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For low level incidental material (Tables 10 and 14), only the FREE-LO-MASSED
Jyroup (47.47) recalled slanificantly more than the READ-TWICE control group
(34.07). Only two FREE groups and two RRQ groups recalled significantly more than
the NO-PASSAGE control group (29.06).

For all intentional items (Tables 10 and 15), three FREE groups, three RQR groups
and two RRQ groups (all groups above 59.5) recalled significantly more and
performed significantly better than the READ-TWICE control group (49.80). All
treatment grcups recalleZ significantly more and performed significantly better
than the NO-PASSAGE control group (33.94).

For all incidental items (Tables 10 and 16), while ALL treatr‘nent groups recalled
significantly more and performed significantly better than the NO-PASSAGE control
group (33.94), NO treatment groups (even RRQ-HI-MASSED at 53.78) recalled
significantly more or performed significantly better than the READ-TWICE control
group (43.14).

For all high level items (Tables 10 and 17), while all treatment groups performed
significantly better than the NO-PASSAGE control group (32.58), only two RGQR
groups and one RRQ group (those above 58.00) performed significantly better than
the READ-TWICE control group (47.06).

For all low level items (Tables 10 and 18), while all treatment groups recalled
significantly more than the NO-PASSAGE control group (35.29), only three FREE
groups and two RRQ groups (those above 56.00) recalled significantly more than the
READ-TWICE control group (45.88).

For all items, the total score (Tables 10 and 19), while all treatment groups
performed significantly better than the NO-PASSAGE control group (33.94), only
three FREE groups, two RRQ groups and two RQR groups (those above 54.5)
performed better than the READ-TWICE control group (46.47).
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TABLE 1{: DEPENDENT VARIABLE {. HIGH LEVEL - INTENTIONAL LEARNING
T I T 1 |
% RGR % RRGQ % FREE % df { P %
p = mean = §54.8¢ % mean = 49.54 % mean = 52.15 = 2 %0.091%
{ | SD = 13.48 I SD = 12.75 | SD = 10.44 { F | see |
[ | I | itablel
% n = 45 = n = 48 { n = 49 1'2.44= 11 {
| T | | |
{ HIGH : LOow : df : p :
a { mean = 51.05 : mean = 53.27 : 1 :0.261:
| SD = 12.86 I SO = 11.76 I F | |
| | | I ns | |
I n = 74 | n = 68 11.271 | |
| | i
1
% INSERTED % MASSED = d { p %
{ . : mean = 51.54 I' mean = 52.70 |' 1 :u.sm: ‘
| SD = ii.99 ] SD = 12.79 | F | i |
I | I I ns | |
{ n = 72 % n = 70 1'0.25= %
| i | | | T T | I |
{ : RGR-HI : RGR-Low : RRO-Y1 : RRQ-Low % FREE-HI : FREE-Lo : df : P : |
pa : % = 52.78 : X = 57.14 : % = 50.43 : %X = 48.48 : % = 50.00 : X = 54,22 = 1 : o.404= ‘
:3-12.37:3814.61:s=l4.48=s-10.59:s=11.81:sz a.ss:r : ns: ‘
: n=24: n = 21 : n=26: n-22= n-24: n=25 :0.91: :
{ % | : | { —— ‘
= RGR-Insert: ROR-Hassed: RRO—Insert: RRQ-Hassed:FREE-Insert:FREE-Hass { df { P : i
BF : X = 55.56 : X = 54,04 : X = 46.86 : X = 52.00 : X = 52.14 : X = 52.17 : | :o.w) : 1
:3813.40:s=13.84:s=10.03:s-14.60:3-11.23=s= 9.73:? : . : i
n |
I n=23 | n=22 | n=23 |1 n=25 i n=26 | n=23 10.90 | | |
| | ! | [ | i I | |
% ' { o \—— ?
: High - Inserted : Righ - massed : Low - inserted : Low - massed : df : P :
aF : X = 48.77 : X = §3.22 : X = 54.32 : X = 52,08 : i { 0.103: ‘
{ SD = 11.04 : SD = 14.19 : SD = 12.39 : SD = 11,09 : F : s :
: n=36 ’ n =38 : n=36 : n =32 : 2.69: :
T f T T T T . T |
{ mn-ﬂ-u'm-u-mm L-I:ROR-L—H:RRO -8- Izm-a n:m-r.«mzm L-ugrn-a-l FH -N %m -L-1 |'m—r.-u = df : P g 1
- 5000:5556%6162!5222%4537%5476%4848%4848:5093{4907%531“5556% | {oml'
74911571=1600=1177Iuo7l'1599= 899%1245:13"8!1000; a91= asxg 4 :tﬁei
n-lzl n-lZl n =11l nswln-lz{n-m u-m nzmn-lz | n = 12| n-uln-ll% 1.95: 11 :

} P = Presentation Sequence Q = Question Level F = Frequency of Questlon
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TABLE 2: DEPENDENT VARIABLE 2. LOW LEVEL -~ [INTENTIONAL LEARNING
1 - | I |
: RQR = RRG = FREE | df P =
mean = 68.33 | mean = 71.35 | mean = 71.68 2 0.5021
P SD = 14.50C ‘ SD = 14.11 = SD = 15.68 F i
{ n = 45 i n = 48 i n = 49 =0.69I ns E
HIGH i LOW df p i
a mean = 69.76 : mean = 71.32 1 0.556:
SD = 14.63 % SD = 14.97 F = ns ‘
! n = 74 % n = 68 0.35= !
i INSERTED i MASSED = d _i P E
| mean = 70.66 | mean = 70.36 1 10.9221
F i SD = 14.56 i SD = 15.07 F i ns E
| n = 72 = n = 70 |0.01= ’
RGR-HI i RGR-Low E -RRO~HI ; RRQ-Low FREE-Hi FREE-Lo df l P i
20 x = 67.71 = X = 69.05 % X = 70.67 : X = 72.16 | X = 70.83 | X = 72.50 1 0.996
s = 13,75 : s = 15,62 = s = 13,67 = s=1491 | s=16.76 | s =14.88 | F ns
n =24 : n=21 | n = 26 ‘ n =22 n=24 | n=25 [0.61
| |
i ROR-Inserti RGR-Massed| Egﬂ-lnsert RRQ-HassedifEEE—InsertIFREE-Hass | df p |
- = X = 67.57 : X = 67.05 | x = 72.28 i X = 70.50 : x=70.19 | x=73.371 1 10.612
| 8= 1451 | s= 14,71 | s = 14,08 | s = 14,38 | s = 15.44 | s = 16.12 | F
i n =23 i n =22 | n=23 n =25 i n =26 n=23 |0.61 ne
= | | [ l
l ngh - inserted | High - massed Low - inserted : Loz - massed df P
oF = x = 70.14 X = 69.41 I X =71.18 = X = 71.48 1 | 0.847|
= SD = 15.61 SD = 13.85 SD = 13.63 = SD = 15,57 F | ns
: n =36 n=238 n =36 | n=32 = 0.04
ROR-H-1 ROR-B-H}RGR-Lvl{ROR-L-H RRO—H-I%RRO-H-H‘RRO—L—I RRO—L-H=FR-H-I‘{PR-H-HA}PR-L-I EPR-L-H { df {7 P :
por 69.79 | 65.63 i 69.32 E 68.75 | 71.88 i 69.64 i 72.73 ‘ .59 = 68.75 i 7.92 E n.4a i 73.86 i | i0.914
12.45 | 15.19 : 17.11 : 14.73 | 16.10 = 11.72 : 12.27 1 17.76 | 18.84 | 14.92 | 12.43 = 18.07 = 14 : ns
n=12{ n= 12= n= ll: n=10ln= 12= n= l4= n=iilns= ll:n = 12 = ns 12: ns= l4= ns= :1: 0.09:

P = Presentation Sequence

QG = Question Level

F = Frequency of Question
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TABLE 3: DEPENDENT VARIABLE 3. HIGH LEVEL - INCIDENTAL LEARNING
] | 1 ) ] |
= RQGR = RRAQ = FREE = df ‘ p ‘
p l mean = 60.83 I| mean = 61.20 = mean = 58.67 = 2 =0.732=
= SD = 17.80 = SD = 18.46 = SD = 14.92 = F = 1
| n = 45 | n = 48 | n = 49 10.311 ns |
| | | { l__ |
| [ | | |
: HIGH = LOwW : df : P =
a = mean = 59.63 = mean = §50.85 : 1 }0.674}
| SD = 16.36 [ Sh = 17.80 I F | |
| | | I ns |
: n = 74 = n = 68 :0.18: :
{ | § | |
: INSERTED = MASSED = d : p =
F ‘ mean = 60.24 ‘ mean = 60.18 : 1 :0.870}
| SD = 17.34 | SD = 16.80 I F | [
{ | { i ns |
% n = 72 ‘ n = 70 =0.03= =
] i i | | K] i | | |
| ROR-H1 : ROR~-Low : RRQ-HI : RRG-Low i FREE-HI = FREE-Lo : df : P :
PO i-se.m:i‘-si.?o :§=50.58=§=61.93;i-sa.ss:i-smoi 1 =0.981=
I s= 15.63 | s = 20.34 : s = 16.84 : s = 20.59 : s = 17,18 : s = 12,77 : F : ns :
ns=24 n=z 21 : n =26 ; ns= 22 = n= 24 = n=25 =0.02 : :
| | | | P
ROR-Insertl RQR-Hassed: RRO~Insert= RRG-Hassed:FREE-Insert:FREE-Hass = df : p :
. X =61.961 X = 59.66 : X = 59.24 } X = 63.00 = X = 59.62 = X = 57.61 : 1 :o.soo =
s= 18.65 | s = 17,22 : s = 17.76 : s = 19.26 : s = 16.32 : s = 13,45 ! F : ns |
ns=23 ! n =22 = n =23 : n=25 ’ ns=26 : n =23 :0.51 :
! | ! —
High - Inserted ’ High - massed : Low - inserted : Low - massed : df = p
oF = X = 56.94 : X = 62.17 = X = 63.54 = X = 57.81 = | = 0.054
SD = 15.65 ; SD = 16.82 i SD = 18.51 : SD = 16.73 : F :tggfe
ns=36 } n =38 { n= 36 | n =32 =3.78= 13 !
{ k] ] | | 1 } ] | 1 ] 1] |
RQR—B-I%ROR-H-H%RQR—L—IlRQR—L-H%RRO—H-IlRRO—H-!%RRO—L—I%RRO-L-!:FR—H—I %!R-H-H %FR-L-I =?R-L-u = df = p I
- §5.21 = 64.58 = 69.32 | 53.75 = 57.29 | 63.39 : 61.43 z 62.50 : 58.33 ‘ 58.33 ‘ 53,17 % 60.71 = 1 =0.259 =
14.56 % 15.84 % 20.44 1 17.73 % 12.45 % 19.36 % 22.68 = 19.36 : 20.18 % 14.43 % 8.91 : 12.84 : 4 = s =
n=12in=12n=11in=10ln=12ln=14ln=11l n=11ln =12 | a = 12| n = 14| n = 11 1,36] |
| | | | | | i i | | ' [ | { |
P = Presentation Sequence Q = Question Level F = Frequency of Question
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TABLE 4: DEPENDENT VARIABLE 4. LOW LEVEL - INCIDENTAL LEARNING
| i ) ] | i |
: RGR = RRQ : FREE = df : P :
p = mean = 37.53 : mean = 41.90 : mean = 43,31 = 2 :0.084:
| SD = 14.27 i SD = 112.81 | SD = 11.62 I F | =ee |
| | | { itablel
: n = 45 : n = 48 : n = 49 :2.52: 14 =
| ] | | |
: HIGH % LOW % df : P %
a : mean = 41.14 = mean = 40.85 % 1 :0.963‘
| SD = 13.68 | SD = 12.65 [ | |
[ | | I ns |
: n = 74 : n = 68 :0.00: :
| | | § |
: INSERTED = MASSED : d = P :
| 5 = mean = 39.51 = mean = 42.54 = 1 :0.168:
[ SD = 12.49 | SD = 13.5¢ I F | [
| | | I ns |
: n = 72 : n = 70 :1.92: :
| 1 N | ] 1 | | |
: RGR-HI = RGR-Low : RRG-Hi : RRG-Low : FREE-HI : FREE-Lo : df : p :
Po : X = 36.11 : X = 39.15 : X = 43.16 I X = 40.40 = X = 43,98 = X = 42,67 : 1 : 0.565:
= s = 15.10 : s = 13.43 : s = 13.45 : s= 12,15 : s = 10.61 : s = 12.70 : F : 0 :

s
: ns=24 : n=21 : n =26 = n =22 : ne=24 = n=25 :0.57 : :
% I | I % | \—
| ROR-Insert: ROR-Hassed% RRO-Insert% RRO-Hassed%FREE-Insett:FREE-Mass : df : P =
oF X = 37.20 : X = 37.88 : X = 38.65 : X = 44.89 : X = 42.31 : X = 44.44 : 1 :0.561 :
: s = 15.57 : s = 13.13 : s = 12.02 : s = {3.02 : s = 9.44 = s = 13.81 : F | ns :
n=23 : n =22 } n =23 : n=25 : n =26 ! np =23 :0.58 :
' % ' — %
High - inserted : High ~ massed = Low - inserted % Low ~ massed = df P =
ar X = 41.05 : X = 41.23 : X = 37.96 % X = 44.10 : | o.1sz=
SDh = 13.23 : SD = 13,89 { SD = 11.69 % SD = 13.08 : F : ns :
% n =36 : n =38 = n =36 { n= 32 : 1.97: :
1 H ] | | | i I 1l ] i ] l] |
lRﬂR—B-I:RﬂR—H-H RQR-L-I:ROR-L-H:RRO-H-I:RRO—H-N:RRO—L—I=RRO-L-N=FR-H-I :rR-H-N :FR-L-I :FR-L-N : df : P =
paP : 3.11 : 96.11 | 38.38 = 40.00 = 40.74 : 45.24 : 3%.3% : 4.4 : 46.30 : 41.67 : 38.89 : 4.4 : 1 :0.508 =
g 15.80 = 15.08 | 16.00 | 10.73 = 11.92 : 14.6 llxz.zs llll.ll | $0.42 lllo.73 tl 7.23 1,16.55 ll r ll s ll
= ns 12: n=i2i ns= ll: ns= 10: ne 12= = 14: ns= 11: ns= ll:n s 12 : ns= 12: n= 14= n= ll: 0.68: =
P = Presentation Sequence Q = Question Level F = Frequency of Question




TABLE S:

Implications of the Adjunct Question Parradigm

DEPENDENT VARIABLE 5.

TOTAL SCORE

Page 35

INTENTIONAL LEARNING

RRAQ

P ——

INSERTED

X = 59.80
s= 9.9

o X!
a xf

Y
[}

-

X = 59,63 | x = 59.80

s = 11.85

RAR-Insert
X = 62.15
s=11.6%

RGR-Massed! .RG-Insert

|
= 58.82 |

Ry ., S p——
o x!

FREE-Insert
X = 60.63
s = 10.62

RRQ-Massed

Bigh - inserted
X = 58.82
Sh = 1{0.98

High - massed
X = 60.84
SD = 10.88

|
|
|
|
|
|
|
|
i
|
|
|

N
2

Low - inserted
X = 62.25
SD = 10.08

*t

(4]
(=]
e o o o e o o e e e e o e e e S R e e e S e S e S e P . e o SO e S o S S e . e e e e . S e S e e e S S e e e

——-—-—-—————J

e e e e . S

IRQR-ﬂ-lEROR-ﬂ-HEROR-L-lEhﬂR-L-HERRO-H-IERRO—B-HiRRO—L-IERRO-L-HE?R-H*I EFR-H-H % '
| §9.31 = 60.29 % 65.24 = 60.00 : 57.84 = 61.76 l 59.89 | 59.36 = 59.31 % 60.29 : 61.7 = 64.17
9.20 % 10.97 ; 13.53 = 10.67 % 11.7 % 11.00 l | '
ns= 12% n= 11: D= 10: n= 12: n= 14% n= 11: ns= llzn = 12 : n= 12: ns= 14: n= 11: 0.41

FR-L-1 IFR-L-N |

1
|
1.96 % 10.67 | 12.66 l 11.53 % 8.66 | 9.28 : F

T |
df : P :
2 :0.707:
F | |

I ns |

0.351 |
| |

i |
ot | p |
1 :0.287:
F | [

| ns |

1.141 [
| |

| |

d 1P|
1 =0.817=
F | |
I ns |
0.05I |
| [

| |

df : p i
1 = 0.707:
F | i
I ns |
0.35 | |

i |

| |

| |

df : p :
1 :0.617:
F | |
I ns |

0.48 i i
| |

| |

| i
df : p :
1 : 0.395:
F o I

| ns |
0.73: :

¥ df} :
| | P [

| 10.663 |

| | |

| |

ilns |

| |

| [

P = Presentation Sequence

Q = Question Level

F = Frequency of Question
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TABLE 6: DEPENDENT VARIABLE 6. TOTAL SCORE - INCIDENTAL LEARNING
1 { 1 I I
{ RQR : RRQ = FREE : df : P
p L mean = 48.50 : mean = 50.98 : mean = 50.54 = 2 :0.557
: SD = 11.64 : SD = 12.63 : SD = 9.45 i F = ns
= n = 4S5 = n = 48 : n = 49 ’0 59=
l B [ |
= HIGH = Low % df % P
a % mean = 49.84 % mean = 50.26 : 1 :0.787
| SD = 10.98 | SD = 11.65 I F |
i n = 74 i n = &8 io 07! ne
i INSERTED i MASSED i d i P
F : mean = 49.26 : mean = 50.84 : 1 :0.475
: SD = 12.03 SD = 10.46 = F : ns
: n = 72 ! n = 70 :0 51=
i -ROR-HI i -ROR-Low i RRQ-Hi : RRQ-Low i FREE-HI i —FREE-LO i df i P
PQ = x = 47,30 = x = 49.86 = X =51.36 | x = 50.53 = X = 50.74 % x = 50.35 = 1 = 0.789
= s = 10.90 : s = 12.56 = s =11.35 = s = 14,25 = s = 10.67 } s = B8.33 : F : ns
= n =24 : n=21 = n=26 = n =22 = n =24 : n=25 :0 .24 :
| | | | | | | |
i ROR-Inserti ROR-Yassedi RRQ-Inserti RRO-HassediFREE—InsertiFREE-Mass i df i p
PF = X = 48.85 = = 48,13 = X = 48.34 = X = 53.41 = X = 50.45 = X = 50.64 : 1 =0.397
: s = 13.56 = s= 9,54 : s = 12.91 = s = 12.12 = s = 10.01 = s = 9.00 = F : ns
= n =23 = n=22 = n=23 = n=25 = n =26 = n=23 :0 .93 =
| o T | s T —
= High - inserted : High - massed = Low - inserted : Low - massed = df = P
oF } X = 48.53 : X = 61.08 = x = 50.00 = = 50.55 : 1 : 0.5%4
: ShD = 11.80 = SD = 10.15 = SD = 12.38 = SD = 10.97 = F : ns
= n=36 : n=38 = n =36 | n =32 : 0. 28:
-1 T
ROR-H-11ROR-B-M RQR-L-I:RQR-L-H:RRO—H-!:RRO-H H:RRO-L-I'RRO-L-ngk-H I :FR-H-H IFR-L-! IFR-L-H = df = P
- 45.10 | 49.51 | 52.94 = 46.47 : 48.53 : 53.78 : 54.5 : 52.94 = 51.96 : 49.54 : 49.16 : 51.87 { t :0 233
12.12 1 9.54 | 14.41 : 9.78 i 10.97 ; 11.50 : 13.94 | 13.41 : 12.25 : 9.20 : 7.86 : 9.04 g r = s
n={2ln= 12' ns= ll: ns 10: ns= 12= ns= l4= ns= ll' ns= ll:n = 12 : ns= 12= n= l4= n= ll: 1.47:
P = Presentation Sequence Q = Question Level F = Frequency of Question
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TABLE 7: DEPENDENT VARIABLE 7. HIGH LEVEL ITEM3 - TOTAL SCORE
| ] 1 - 1 1 |

% RQR % RRAQ % FREE : df % P %

p = nean = 57.65 % mean = 55,02 : mean = 55.22 ; 2 :0.449:

% SD = 13.07 % SO = 11.92 : Sh = 9.44 % F = ns :

! = n = 45 ! n = 48 : n = 49 :0.80: %
i HIGH E LOW i df E P i

a = mean = 55.09 = mean = 56.83 = 1 :0.349:

: Sh = 10.33 : SD = 12.68 : F : s :

: n = 74 = n = 68 :0.88: =

i INSERTED l: MASSED i d i P i

F = mean = 55.64 = mean = 56.22 = 1 %0.870%

i Sh = 11.84 | SD = 11.23 I F | |

| n o= 72 | n = 70 lo.0ai " |

Il | K| Il | 1 Il Il ll

: .FOR-HI : RQR-Low : .RRO-HI : RRG-Low : FREE-HIi : FREE-Lo : df : p =

PO = x = 56.13 : X = 59,38 : x = 55.20 : = 54.81 : X = 53.92 : X = 56.47 : 1 : 0.781:

: s= 9,96 : s = 15,99 : s = 10.53 = = 13.63 : s = 10.79 : s = 7.96 : F : ns :

= n =24 = n=21 : ns=26 : n =22 : n =24 : n=25 :0.25 = =

| | | | | | | | |

E RGR-Inserti SOR-Massedi SRO-Inserti RRO-HassedEFEFE-InsertiFEEE-Nass i df E P i

pF : X = 58,57 : x = 56.68 : x = 52.69 : X = §7.18 = x = 55,66 = = 54,73 : i :0.340 =

= s = 14.46 : s= {1.70 = s = 10.41 : s = 12.99 : s = 10.15 : s= 8,77 : F = ns :

: n =23 : n =22 : n=23 : n=25 = n=26 : n =23 :1.09 : :

| | | | i | | | |

= i High - inserted i High - massed i Low - inserted E Loi - masvsed E df i P i
oF : X = 52,61 : % = 57.43 : X = 58.66 = x = 54,78 : 1 : 0.022:

| SD= 8.78 | SD= {1.23 | SD = 13.74 | Sh=11.22 I F | see |

i n=36 i n =38 i n =36 E n= 32 i 5.35iTa?%e E
;m&mqmm&qmmqumnqm&mqm&aqm&uqm&nmmmq|mmn=m¢4=mmm| «1 P i

par = 52.45 % 59.80 ‘ 65.24 % 52.94 : 50.98 = 58.82 i 54.55 I 55.08 : 54.41 % 53.43 l 56.72 I 56.15 l i %0.104 :
= .79 I 10.89 : 17.34 = 12.09 = 5.79 % 12.42 1 13.94 % 13.99 : 12.06 : 9.86 : 8.51 : 7.61 l 4 =T§§$e :

: n= 12% n= 12: n= 11= n= 10= n= 12: n= 14: n= 11: n= 11=n = 12 = n= 12% n= 14! n= 11: 2.30: 17 :

P = Presentation Sequence Q = Question Level F = Frequency of Question
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TABLE 8: DEPENDENT VARIABLE 8. LOW LEVEL ITEMS - TOTAL SCORE
{ 1 | ] 1 |
’ RQGQR : RRAQ : FREE : df = p :
p = mean = §52.03 = mean = 55.76 : mean = 56.66 : 2 :0.072:
| Sb = 9.04 [ SD = 10.30 | SD = 10.58 I F | _see |
| | | | iTablel
: n = 45 : n = 48 : n = 49 :2.68: 18 =
| ] e |
% HIGH = LOW = df = p =
a = mean = 54.61 % mean = 355.19 = 1 =0'703I
| SD = 10.42 | SD = 9.91 I F | i
| [ [ I ns |
i n = 74 % n = 68 :0.15: =
| | | | |
: INSERTED : MASSEL : d -= p :
. : mean = 54.17 ’ mean = 5bL.63 : 1 =0.39o=
| SD = 10.07 [ SD = 10.25 [ | |
H [ | I ns |
i n = 72 | n = 70 10.741 |
: . 1 | , e e
: RQGR-HI = ROR-Low % RRQ-HI : RRG-Low = FREE-Hi FREE-Lo = df : p :
PO = x = 50.98 = X = 53.22 : x = 56.11 : X = 55.35 = X =56.62 | X = 56.71 = 1 = 0.782=
: s = 10.36 : s = 7.32 = s = 9,59 % s =129 : s=10.81 | s = 10.59 l F = ns =
% n=24 : n=21 = n-26= n-22= n=24 n=25 io.zs: :
— | | | | | i
% RQR-Insert: ROR-Hassed: RRO-Insert: RRO-Hassed:FREE-Insert:FREE-Hass : df : p :
PR : X = 52.43 : X = 51.60 : X = 54.48 : X = 5€.94 = = 55.43 : X = 58.06 = | =0.679 :
s =10.33 = s= 7.69 = s = 10.22 : s = 10.43 g = ¢.87 g s = 1§.40 = F = ns =
ns=23 = r = 22 = n=23 = n=25 = n =26 = n =23 :0.39 = =
- v T | - 1
digh - inserted = High - massed % Low - inserted = Low - massed = df : P =
oF : X = 54,74 : X = 54.49 = X = 53.59 |' X = 56.99 : { : o.zea:
{ SD= 11.49 = SD = 9.44 = SD = 8.53 = SD = 11.12 = F = ns =
n =36 = n =38 = n =36 % n=32 % 1.16: =
1 ML I i
IROR-H-IIROR-H~HlROR-L-lIRQR-L-H:RRO-B-I:RRQ-H H:P J-L-I:RRO-L-H:?R-H-! :FQ-B-H :FR-L-I lPR-L-H : df : p :
- : 51.60% I 50.00 : 52.94 = 53.53 = 5.3 l 56.72 : 53.48 : 122 = 56.86 : 56.37 : 54.20 : 59.89 ! | :0.8775:
: 17 .30 : 8.13 : 7.89 = 7.04 = 10.18 } 9.40 = 10.C7 = 12.08 = 12.12 = 9.86 : 7.1 : 13.14 i 4 = ns =
ips12in=i2in=ilins10ln=12n=f4in=lin=11ln=121.=12| n= 14} n=11] 0.13| [
S DR, i { | [ [ | ! | [ i | | |
P = Presentation Sequence Q = Question Level F = Frequency of Question
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TABLE 9: DEPENDENT VARIABLE 9. ALL ITEMS - TOTAL SCORE
1 { i | (
RQR % RRAQ % FREE : df ; P %
p | mean = 54.84 % r~an = 55.39 % mean = 55.94 l 2 =0.814=
SD = 9.07 ‘ SD = 9.31 : sh = 7.68 % F ‘ ns %
n = 45 % n = 48 % n = 49 %0.21: %
HIGH E LOwW E df E P :
o | mean = 54,84 : mean = 56.01 : 1 :0.407
SD = B8.14 : Sh = 9.20 : F = ne
I n = 74 : n = 68 :0.69: :
INSERTED i MASSED i d i P
F mean = 54.90 ‘ mean = §5.92 : 1 =0.544=
| SD = 9.18 | Sh = 8.10 I F | |
| | [ | ns |
I = n = 72 % n = 70 %0.37: %
i RGR-Hi i ROR-Low E RRQ-HI i RRQ-Low E FREE-HI ! -FREE-Lo i df i P i
- i X = 53,55 : X = 56.30 : X = 55,66 = X = 55.08 : X = 55,27 : x = 56.59 = 1 : 0.706:
| s= 7.80 : s = 10.33 : s= 8.19 = s = 10,67 : s = 8.58 : s = 6.81 : F = ns :
n= 24 = n=21 n =26 = n =22 : n =24 : n=25 :0.35 : :
| | | | —
! EQR-Insert: SPR-Hassedl E?O-lnsert: ERO—Hassed:FREE-Insert:FSFE-Hass : df : P :
pF | x = §5.90 : x =54.14 | x = 53,58 | x = 57.06 : X = 55.54 : x = 56.39 : 1 :0.402 :
s = 10.87 = s= 6,89 | s= 8,87 1| s= 9.57 : s» 7.99 = s= 7,45 : F : ns :
n=23 = n=22 = n=23 n=25 : n=26 : n =23 :0.92 : =
! | ! | I | | |
' High - inserted ‘lgh - massed Low - Inserted E Lo!.- massed i df i P i
aF X = 53.68 x = 55,96 X = 56.13 i x = 55.88 : 1 : 0.386=
| SD= 8.24 SD= 7.99 ! SD = 10.00 = Sb = 8.35 = F : ns :
| n =36 n =38 = n = 36 = n = 32 : 0.76= ’
{ I | | | 1 | '} | 1 1 | | | (
%ROR—B-I%ROR—H-H%ROR-L—I:ROR-L-H%RRO-H—X:RRO-H—H‘RRO—L—I‘RRO-L-HIFR-H—X %FR-B-H %!R-L-l IFR-L-M : df % P :
- = 52.21 = 54.90 | 59.09 : 53.24 = 53.19 ‘ §7.77 | 54.01 = 56.15 : 55.64 % 54.9 l 55.46 = 58.02 : i :0.267 =
| % 8.88 ‘ 6.68 % 12.09 = 7.40 ‘ 6.57 : 9.05 | 11.18 = 10.56 : 9.34 : 8.16 % 7.00 : 6.59 = r = ns =
I % n= 12= n= 12‘ n= 11: ns= 10: n= 12% n= lxl 4= 11: n= llln = 12 = n= 12: n= 14‘ n= 11: 1.33= ‘

P = Presentatlon Sequence Q = Question Level

F = Frequency of Question
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TABLE 10:

Dependent
Variable

Means for ALL Groups on ALL Dependent Variables - P value for one way AROVA with {4 levels,

ORHI ORHM ORLY QRLM ROHI

Group

RORM ROLI ROLM FRH]  FRiNM

FRLI

FRIM RTCG  NPCG

Intent.
Bigh

50.00 55.56 61.62 52.22 45.37
df = 13, 169 |

54,76 48.48 48.48 50.93 49.07

5.7 p < 0.0001

ntent, 69.79 65.63 69.32 68.75 71.88 69.64 72.73 T71.59 68.75 72.92 71.43 73.66 59.17 42.31
Low

df = 13, 169 P = 4,00 p < 0.0001
Incid. 55.21 64.58 69.32 53.75 57.29 63.69 61.3 62.50 58.33 58,33 60.71 56.82 53,33 39.42
High

df = 13, 169 P s 210 p=0.0168 ¢0.05
Incid. 3.11 26.11 38.38 40.00 40.74 45.24 36.36 44.44 46.30 41.67 38.89 47.47 34.07 29.06
Low

df = 13, 169 P s 1.9 p =0.0317 <0.05
Intent. 50.31 60.29 65.24 60.00 S7.84 51.76 59.89 59.3 59.31 ©0.29 61.76 64.17 49.80 33.94
Total

df = 13, 169 F = 6.8 p < 0.0001
Incid. 45.10 49.51 52.94 4€.47 48.53 53.78 48.13 52.94 51.96 49.51 49.16 51.87 43.14 3.9
Total

w = 13, 169 r = 2.6 p=0.0026 <0.01
Total 52.45 59.80 65.24 52.94 50.98 58.82 54.55 55.08 54.41 53.43 56.72 56.15 47,06 32.58
Bigh

df = 13, 169 P = 52 p < 0.0001
Total 51.96 50.00 52.94 53.53 55.39 56.72 53.48 57.22 56.86 56.37 54.20 59.89 45.88 35.29
Low

df = 13, 169 P = 453 p < 0.0001
Total 52.21 54.90 59.09 53.24 53.19 57.77 54.01 56.15 55.64 54.90 55.46 58,02 46.47 33.94
Recall

df = 13, 169 |

6.59 p < 0.0001
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TABLE 1§:  SIMMARY of SIGNIPICANT RRSULTS: VAR, 1  INTENTIONAL MATERIAL - HIGH LEVEL QUESTIONS

Only ROR-L-1, FREE-L-M, ROR-H-M, and RRG-R-M > KTCG (contrul)
ROR-L-1 > RRG-B-I, RRO-L-I, RRO-L-M, FK-H-M, and RGR-BH-1

F - test Duncan post hoc LS Meais - Probability Xi = X2
b "o Bo0s " 0.0
1 | i
P % 0.094 : RR > RRG : ROR (54.81) > RRQ (49.54) p =0.029
| |
QxF = 0.103 : High is better magsoed - Low is better inserted
} |
por : 0.146 ll Bigh is better massed - Low is better inserted - for RRQ and RQR but not FREE
| |
AI.L= 0.0001 ¢ way All treatments > NPCG (control)
|
i
|
|

TABLE 12:  SUMMARY of SIGHIFICANT RESULTS: VAR, 2  INTENTIONAL MATERIAL - LOW LEVEL QUESTIONS

F - test Duncan post hoc LS Means - Probability X1 = X2
] np 2 8.05 " p<0.05 Y

ALL | 0.0001 1 way Only FR-L-M > RICG

All treate * > NPCG

— e S——
— s — — o

TABLE 13:  SUMMARY OF SIGNIPICANT RESuoTS: VAR. 3 INCIDENTAL MATERIAL - BIGH LEVEL QUESTIONS

P - test Duncan Bost boc LS Means - Probability X! = X2
p p < 0.05 p €0.05
T
oxr ll 0.054 High is better massed - Low Is better inserted
|
ALL = 0.v168 {1 way No treatments »
|

RICG
i Al) treatments > NPCG except ROR-L-M

TABLE 14:  SUMMARY of SIGNIFICANT RESULTS: VAR. 4  INCIDENTAL MATERIAL - LOW LEVEL QUESTIONS

F - test Duncan Bost hoee LS Keans - Probability X1 = X2
p p < 0.05 p < 0.05
i
P 0.084 FREE > R : FREE (43.31) > RGR (37.53) p = 0.029

ALL | 0.0317 1 way

Only FR-L-M > RICG
Only MR-L-N, R-B-1, RRO-H-H, Am,g RRG-L-N > NPCG

e i Vo cms Sty ——van ol
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TABLE 15:  SUMMARY of SIGNIPICANT RESULTS: VAR. 5 INTENTIONAL MATERIAL - TOTAL SCORE

F - test Duncan post hoc LS Means - Probabllity X1 = X2
P p < B?SS p < 0.05 Y

ALL | 0.0601 1 way All treatments > RICG except RRG-L-M, ROR-H-1, FR-H-1 and RRG-H-!

All treatments > NPCG

TABLE 16:  SUMMAR. of SIGNIFICANT RESULTS: VAR. 6  INCIDENTAL MATERIAL - TOTAL SCORE

P - test Duncan Bost hoc LS Means - Probabllity X1 = X2
[ p <0.05 p € 0.5
ALL 1 0.0026 1 way No treatments > RTCG

All treatments > NPCG

e c— — . Sty
— . c— c— e

TABLE 17:  SUMMARY of SIGNIPICANT RESULTS: VAR. 7 BIGH LEVEL ITEMS  TOTAL SCORE

P - test Duncan Bost hoc LS Means - Probablility X1 = X2
P p <0.05 p <0.05
(4 0.022 High Is better massed - low is better inserted
POP 1 0.104 3x2x2 Bigh is better massed - Low is better inserted - for RRQ and RGR but not FREE
ALL | 0.0001 1 way All treatments > )PCG
Only ROR-L-1, ROR-L-M, RRQ-B-M, > RICG
RGR-L-1 > RRG-8-1, RGR-H-1, RGR-L-M AND FR-H-M

TABLE 18:  SUMMARY of SIGNIPICANT RESULTS: VAR. 8 LOW LEVEL ITEMS TOTAL SCORB
P - test Duncan Bost hoc LS Means - Probabllity X1 = X2
[ p < 0.05 p < 0.05
|
4 0.072 FREE > RR ‘ FREE (56.66) > ROR (52.03) p = 0.0273

ALL | 0.0008 1 way Only FR-L-N, RRO-L-M, FR-H-1, RRO-H-N, and FR-H-M > RTCG

M1 treatments > NPCG

iy - —— c —
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TABLE 19:  SUMMARY of SIGNIPICANT RESULTS: VAR, 9 TOTAL SCORE ALL ITEMS
F - test Duncan sost hoc LS Means - Probabllity X1 = X2
P p <0.05 p <0.05
ALL | 0.0008 1§ way Only ROR-L-1, FR-L-M, RRQ-H-M, RRQ-L-M, FR-H-1, FR-L-1, RGR-H-M > RTCG

All treatments > RPCG
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Discustjon

Weaknesses in the Study

The main weakness in the study is that it lacks power due to too great a
within-group variance.  The cooperating principal, due to a misunderstanding,
provided a very diverse sample which Included the full range of poor grade 10
through very good grade 12. The complete grade 12 would have provided a sample
with enough varlance to establish generallzability, there was no need to sample
across the three grade levels. To ldentify possible differences, and to lower the
chance of making & Type 1I error, the alpha level was set at ten percent - p = 0.10.

Contributine to this weakness is the fact that the Duncan significance level was not
altered from p = 0.05 (due to ignorance of this researcher) and thus differences at
the p < 0.10 level were identified when the Duncan was used. This may explain why
very few significant differences between the treatment groups and the
READ-TWICE contrel group were found even when the differences between the
mear:s was over ten percentage points.

The second weakness lay with the statistical analysis which was a 3x2x2 analysis of
varlance for each of nine dependent variables. The four main dependent variables,
the four subscales of the post-test, were treated as if they were completely
independent when they could be considered as being related factorially, as a 2x2
relationship, with level of post-test item and whether the item was related to
intentlonal or lIncidental matarial being the two maln dependent varlables. For this
reason, and because nine dependent variables were derived from the four subscales,
multivariate analysis of variance (MANOVA), and the Wilkes Lambda test, should
have been employed. Again, the reason for this oversight was ignorance on the part
of this researcher. Borg and Gall (1983, p.557) indicate that the significance cf
differences may be increased when interrelationships are taken into account with
MANOVA.

Further, in an attempt to study three Independent variables using a factorial
design, this researcher caused Increased dlvergence in the main effects groups. In
any replication this researcher will concentrate on only two of the independent
variables - ~resentatior. 3equence and level of adjunct question.

Because the weaknesses in the study lowered its power, any differences that are
found may be considered more credible.

4'7
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Presentatior Sequence and High Level Intentional Material

It was hypothesized that, for high level intentional learning, the FREE groups and the
RQR groups would perform better than the RRQ groups. The ratlonale, after Andre
and Sola (1975) and Friedman and Rickards (1981), was that when a rzader first reads
the passage it is encoded at a shallow level. Thus, the high ievel inserted post
question is too difficult for the reader to answer and the desired higher level semantic
processing does not occur. o

Reading the passage twice, as In the. RRQ case, should ralse the level of the Initial
encoding and make ancwering the high.r level post question a little easler by lmproving
the backward processing. However, Andre and Scia (1976) argue that re-reading the
passage, 2fter an Initlal attempt to encode it whilie attempting the question, is a
better solution to the higher level encoding problem. The post question should
enhance the forward processing of the passage during the second reading. Thus the
RQR procedure should lead to better semantic encoding than RRQ, and 1s preferable to
a prequestion because the learning of incidental material should still occur.

The FREE group was advised to read the passage, read the question, re-read th2
passage and answer the question. It was expected that this procedure, if followed,
should be as effective as the RQR sequence because both backward and forward
processing should be facllitated.

As expected, the RQR groups did perform significantly better than the RRQ groups on
high level Intentional mater.al. Because of the weaknesses In the study, the profound
differences found by Andre and Sola were not replicated but the difference was
significant. The Andre and Sola study was done with unconnected sentences while this
study was done with connected discourse which generalizes better to real life and
distance education.

The expected difference between the FREE groups and the RRG groups was not found.
However, the FREE groups did not perform significantly worse than the RGQR groups so
the assumption that the FREE procedure is as effective as the RQR procedure is
supported for high level intentional material. The present procedures used by those
distance educators and developers of self-instructional materials, who employ
questions to help their learners process difficult prose materlal, can be continued with
confidence. In fact, it is recommended that all distance educators, developers of
self-study courses and lectyrers who suggest readings add these procedures to thelr
repertoires when their students are required to learn from connected discourse In
texts and other prose materlals.

48




Implications of the Adjunct Question Paradigm Page 46
Presentation Sequence and Low Level Intentional Material

Although the RQR sequence was developed to help rzaders semantically encode
higher level intentional material, it was expected that the RQR and FREE groups
would recall more lower level material than the RRQ groups due to the specific
forward processing induced by the inserted question. This was expected because
those asked low order questions would focus on the intentional learning during the
second reading while those asked higher level questions would encode low order
material while functioning at a higher level.

The prediction that RQR and FREE groups would recall more low level intentional
material than RRQ groups was not supported. Friedman and Rickards (1981) found
that their read-twice control groups were much superior to their read-once control
groups, and this leads one to the conclusion that the RRQ groups may have done as
well as the RQR and FREE groups because they read the material twice and encoded
it at a level higher than the read-once groups. The RRQ sequence leads to specific
backward processing of reasonably well encoded low level material and recall is
facilitated.

Presentation Sequence and High Level Incidental Material

It was hypothesized that the RRQ groups would perform better on high level
incidental items than the FREE and RQR groups. This was because the question
caused specific backward processing of intentional material only after the reader
had read the passage twice and had processed incidental material. This double
reading should lead to better performance on high level incidental material whether
the adjunct question was high or low level. Alsoc the question causes the RRQ
reader to approach the next double reading with general forward processing. They
do not know what the question will be so they process all of the material carefully
looking for patterns and information wnich may help them answer the uriknown
question,

The RQR groups may not bother to attempt backward processing when they see the
question after reading the passage once because they know that they are going to
read the passage a second time. They are, therefore, less likely to recall incidental
material or perform well on higher level items related to incidental material. Also,
having read the question, they approach the second reading with specific rather than
general forward processing and may again ignore incidental ma*erlal.
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The FREE groups, although they are given directions to read the passage, read the
questlon, re-read the passage and answer the question, may actually merely read
the question and hunt for the answer. Thus the FREE groups were expected to
recall less Incidental material and to perform worse on high level items related to
Incidental materlal than both the RRG and RQR groups.

For hlgh level Incidental material, the expected RRQ > RQR > FREE order was
achleved. However, the dlfferences were not signiflcant (only 4% difference
between RRQ and FREE with RQR in between) and the expected order probably
occurred by chance. That the expected dlfference between the RRQ and RQR groups
did not arise, 18 difficult to explain. Perhaps the material was not difficult enough,
or perhaps the connectedness of the discourse provided semantic cues which enabled
the RQR (and FREE) groups to respond appropriately to the higher level incidental
ltems.

In terms oi the theoretical position stated above, that the expected difference
between the RRQ and FREE groups did not arise 18 even more difficult to explain.
Perhaps the connectedness of the discourse helped as suggested above. Perhaps
the FREE groups followed thelr Instructions exactly, read the passage carefully
once, used backward processing to answer the ouestion, and used forward processing
durlng the second reading. It 1s also possible that, in their attempts to answer the
difficult inference and Implicatlon adjunct questions, the FREE groups !i1ad to read
and re-read the material (possibly more than twice) In an attempt to encode the
complete passage of connected discourse rather than concentrate on only the
questloned material.

Whatever the reason for the FREE group performing as well on high order incidental
questions as the RRQ and RQR groups, distance educators, developers of
self-Instructional materlals, and faculty who provide study guides for their
required texts can breath a little easier. They have evidence that, as long as they
ask high level questlons, allowing their students the freedom to lookback at tihe
passages while answering the questions will not lead to the "death of learning
effects” suggested by Shavelson (1974b), Duchastel (1983) and Duchastel and
Nungester (1984).

»
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Presentation Sequence and Low Level Incidental Material

For low level incidental material the expected RRQ > RGR > FREE order was not
found. The order found was FREE > RRQ > RQR with only the FREE > RQR being
significant. That the FREE group recalled the most low level incidental material was
completel unexpected and is all the more surprising due to low power of this study.

Rothkopf (1965), in develuping the adjunct question paradigm, argued that it is the
Incidental learning that is more educationally significant and, on the assumption that
allowing readers the freedom to read as they wish would lead %o only intentional :
material being learned, did not allow such free reading. More recently, Shavelson ;
{1974b) argued that allowing the reader to look back at material while answering |
adjunct questions may lead to a mathemathantic (death of learning) effect,

This study does not support this well entrenched view. Giving the reader the
freedom to look back at the passage while answering the low level and high level
adjunct questions appears to lead to better recall of low level incidental material not
poorer recall. Perhaps this is because, in their attempts to answer the questions,
the readers in the FREE group, given the freedom to proceed as they wish, may
actually read and re-read the passage many times to ensure they are answering
correctly.

It is also possible that the fact that a single line was drawn under each quest..n, and
that the readers may have felt they were expected to write a concise answer on that
line, cauced improved processing of the passage. A further possibility is that the
adjunct question paradigm was developed during the period when the research
involved verbatim questions about unconnected sentences, and that it is no longer
appropriate during the present emphasis on higher, or semantic, processing of
connected discourse.

The mo<t obvious conclusion from this finding is that adjunct question researchers
need no longer worry about functioning within such an artificial setting. If the

results of this findinc about presSentation sequence are generalizable, distance
educators, developers of self-study courses, and those instructors who provide their
learners with texts and readings containing continuous prose,can use questions to
help their learners to process the prose more appropriately and to facilitate better
learning of both intentional «nd incidental material. It is also possible that
Instructors, who heve been using questions to help their students learn, need no
longer worry that their practice causes a mathemathantic effect.
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In summary, the FREE groups, or distance education and self-instruction model
groups, learn as much high level intentional and incidental material as the RQR and
RRQ adjunct question paradigm groups. Also, the FREE groups learn as much low
level intentional and incidental material as the RRG 3roups and more than the RQR
groups. This leads this researcher to suggest that the adjunct question
researchers need no longer restrict their procedures to the traditional adjunct
Guestion paradigm. They can adopt the self-instruction or distance education model
and allow the subjects the freedom to proceed as they wish, which includes being
able to lookback at the passage while answering an adjunct question.

It is also possible that the findings of adjunct question research to date are
generalizable to at least distance education, and probably to any real life setting
where learning from prose is expected. This possibility can only be tested if
adjunct question research is conducted in more ecologically valid settings, and the
paradigm sltzred so that more ecologically sound procedures are followed.

Level of the Adjunct Questions

On high level posttest items, readers provided with high level adjunct questions
were expected to perform better than those readers provided with low level adjunct
questions. This prediction was based on the results of studies by Watts and
Anderson (1971) and Friedman and Rickards (1981) which indicate that there is a
continuum of processing of prose from shallow to deep and that the depth of
processing of the reader can be manipulated by a parallel continuum from verbatim
questions through paraphrase and inferential questions to higher level questions
such as Inference and implication questions. However, this hypothesis was not
supported by this study. Readers given low level adjunct questions performed as
well on high level posttest items as readers provided high level adjunct questions.

One possible reason for the lack of difference in this study is the different
definition of low-leve! questions. Because a high level question was defined as an
Implication or inference question in this study, any question requiring recall,
whether verbatim or paraphrase or combination of paraphrase and verbatim, was
defined as low level. This definition is different from that used In typical adjunct
question research In that only verbatim questions are defined as low level and
paraphrase questions are defined as high level.

P
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Perhaps many of the low level adjunct questions In this study required more than
verbatim processing and this was enough to cause the deeper semantic processing
required to find the implications and make the inferences. Friedman and Rickards
(1981), for example, found that, while both paraphrase and inference adjunct
questions facilitated deeper processing than verbatim questions, paraphrase and
inference questions led to approximately equivalent depth of processing.

Because distance learners studying for degrees, and those using self-study courses,
are typically required to process prose materials at a level higher than verbatim
recall, the definition of high level questions as inference and implication (rather
than merely paraphrase), and low level adjunct questions as both paraphrase and
verbatim (rather than merely verbatim) is most appropriate. Depending on the
educational level of the subjects in an adjunct question study, the subjects typical
level of functioning will differ.  Thus, the definitions of high and low level
questions should differ with the educational level of the subjects to be appropriate.
A follow up Study of subjects in higher educational institutions should also include
analysis, synthesis and evaluation adjunct questions.

Another possible reason for the lack of significant difference in performance on high
level posttest items between the high and low level adjunct question groups is the
connectedness of the discourse. The Watts and Anderson (1974) study, for example,
investigated the effect of verbatim and paraphrase questions with passages made
up of indeperdent sentences. The Friedman and Rickards (1981) study investigated
the effect of verbatim, paraphrase and inference questions on connected discourse
about an imaginary country. This investigator, in an attempt to approximate real
life instructional content, chose connected discourse about a real life problem, the
likelihood of a future energy crisis. Even though the content was un‘-miliar to the
subjects (most were surprised because they had assumed the opposite was true
because of the present energy glut) the realness of the content may have caused
deeper processing ir. those asked low level adjunct questions.

A further possibility is that che high level adlunct questions were too difficult,
especially for the grade 10 students scattered among the groups, and thus the
processing was no deeper chan that undertaken by those provided with low level
questions. However, means of between 50% and 60% on the high level posttest
questions may belie this point.
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For low level posttest Items It was predicted that the high level adjunct question
groups would recall as much low level material as those provided with low level
questions. It was hypothesized that those asked high level adjunct questions would
actively process the complete passage, inclun.ng the low level material, in thelr
attempt to adequately answer the high level adjunct questions. This prediction was
supported by this study. The high ievel groups recalled as much of the low level
material as did the low level groups. It is difficult to determine, however, whether
the lack of difference was due to the above proposition or to the connectedness of
the discourse.

The Frequency of Question - Inserted versus Massed

Andre and Sola (1976) and Andre and Womack (1978) suggest that the amount of
material between the target text and the related adjunct question determines
whether or not the adjunct question can be answered effectively so that the
appropriate processing occurs.  Thus It was predicted that adjunct questions
Inserted in the text would facllitate better recall and performance than adjunct
questions massed In one place. The answer to this question has been sought for
some time by distance educators, faculty developing self-Instructional courses ard
textbook writers. While the majority of distance educators and developers of
self-study courses mass questions at the end of text, as do textbook authors, some
have been arguing that inserted questions are more effective.

The results of this study are interesting. The main effect analysis indicates that
the experimental hypothesis is not supported. There were no significant
differences between the massed questions groups and the inserted questions groups
for any of the nine dependent variables. This result is supported by the reviews of
research to dawe, In that some studies indicated that inser‘ed questions are
preferred while others indicate that massed questions are more effective.

There was an Interaction effect that was Interesting In that it seemed contrary to
loglc and previous research. Some of the previous studles found that as the amount
of text between questions Increases, the degree of both intentlonal and incidentai
learning Increases for pre-question groups but decreases for post-question groups.
Others found no Interaction. Rickards and DiVesta (1974) found no Interaction for
verbatim level adjunct questions but that higher level adjunct a.estions were more
effectlt vhen inserted.
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This investigation found significant interactions for the three high level dependent
variables and no interactions for the three low level dependen: variables. Contrary
to Rickards and DiVesta, high level adjunct ques:ions we~e found to facilitate better
high level perfor mance when massad while luw level adjunce questions facllitated
better high level performance when inserted.

This unexpected outcome may in part be explained by the fact that the passages
were part of connectec siscourse with several themes running through the complete
text of seventeen passages. These who waited until they had read all 17 pas=ages
before attempting to answer high leval implication and inference adjunct questions
may have been advantagad by this connectedness of the discourse.

Another interesting aspect of this interaction is that it occurs only in the - RQ and
RQR groups. The FREE groups do not show an interaction. When one remembers
that the FREE 9roups were adviser to follow the same procedures wead the
passage, read the question, re-read the passage, answer the question) whether thelr
questions are inserted or massed, then the lack of inte-.ction Is explained.

Comparisons with the Control Groups

The most Impoitant result here is that for all incidental deperident variables, most
treatment grcure <id not Score significantly higher (at the 0.05 significance level)
than the READ-TWICE cc-trol group. If this result reflects reality then there is
one possible conclusion. Adlunct questions do not facilitate the learning of
Incidenta. material any better than does reading th® passage twice, and distance
educators and instructional designers can cause better recall of incidental materlal
simply by persuading the reader to read the passage twice.

However, because of the problems with the power of the study, significa.t
differences were not found even whan (reatment group means were over ten
percentage points higher than the control group. If the within group varlance had
been reduced by the cholce of a less heterogeneous sample, or if the Duncan test’s
level of significance had been changed from 0.05 to 0.10 to conform to the rest of
the analysis, then the lack of difference betwean the READ-TWICE control group
and treatment groups for incidental materlal may not have occurred.
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Summary and Conclusions

The most important result of this study is that the FREE groups (which represented
real-lifu, ecologically sound procedures) did not perform significantly worse than
the RRQ and RQR groups (which represented the adiunct question paradigrm) on any

f the depende: * varlables. While this was expected for intentional material, it
was unexpected for the incidental material because the forward processing induced
after reading the question was supposed to be too specific for incidental material to
be recalled. In fact, the only significant result featuring the FREE group was in
its favor - the FREC gioup recalled significantly more incidental low order material
than did the RQR group, and the group mean was greater, although not significantly
so, than the RRQ group.

Thug, this study does not Support the well entrenched view that lookbacks cause
mataemathantic (death of learning) effects. It is interssting to note that, while
this view was well known and well adhered to, there were no previous studles which
compared adjunct question paradigm groups with realistic setting groups. This
study has shown that adjunct Juestion researchers may not need to persist with
their ecologically invalid mzthodology. Further, educatorc who provide their
learners with questions in the hope that they will facilitate learning can continue

the practice without undue concern for the views of Shavelson (1974b), Duchastel
(1983) and Duchastel and Nungester (198%) that they are doing something terribly
wrong.
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