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ABSTRACT

Predictors of Recall and Reading Time for Seductive and
Non-seductive Text Segment

by
Ivan Vladimirov Ilvanov
Dr. Gregory Schraw, Examination Committee Chair
Professor of Educational Psychology,
University of Nevada, Las Vegas
This correlational study explored how concreteness, relevance, importance, and
interestingness related to the recall of seductive details and basehiéxtcontrolling
for text coherence, and student background knowledge. Previous research has provided
evidence for the significant relationship between these variables and theveedatdils
effect in particular and text recall in general. However, this is thesfugly to consider
all these variables simultaneously. A group of 68 undergraduates read anoexpesit
on lightning formation, performed an immediate test on free recall, and eatiedext
sentence for concreteness, relevance, importance, and interestingnaspleA s
regression analysis revealed that only interest significantly imgretwelents’ recall of
seductive sentences. However, none of the four ratings or the reading tinceedredi
recall of base text sentences. Results regarding reading time dextezh8iat seductive
sentences were read faster than base text sentences. Strong posit&gorowab
revealed between relevance and importance. This result indicated that inetineeatfs
explicit relevance instruction, relevance and importance could be used inteatbignge
Significant positive correlation was revealed between concreteness aedtinte

However, this correlation was lower than expected. This result was ingerpnehe

light of Dual Coding Theory.
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CHAPTER 1
INTRODUCTION
This correlational study explores four of the potential variables that presumabl
affect the processing and recall of seductive details (SDs — highlysimeréut
unimportant/irrelevant text segments) in the larger context of interestamang
outcomes. The paper begins with a summary of research on interest, sedudts/e deta
and several other factors that appear germane to these constructs. Nexfis a br
description of the present study, followed by the literature revigve literature review
explores in detail research on interest and seductive details, as wedifysdiscusses
relevant findings from the domains of importance, relevance, concreteoleserce,
and background knowledge. The goal of the literature review is to examine what
variables underlie the seductive details effect (SD effect — vettall of SDs at the
expense of main ideas) and how they exert their influence on text recall (intivmua
through an interaction).
Historical Perspectives
The last three decades has seen an upsurge in the study of interest due to findings
revealing its potential relevance to learning and cognition (Kintsch, 1980). rhiusne
studies were designed to explore the types of interest and its relations tabadkgr
knowledge (Alexander, Kulikowich, & Schulze, 1994), instructional design (Harp &
Mayer, 1997, 1998), and learning outcomes. Findings from this line of research indicate
that interest affects perseverance, attention allocation, and strated¢idis@q90;
Reynolds, 1992; Wade, Schraw, Buxton, & Hayes, 1993). It influences what we choose

to learn and the degree to which we learn information (Alexander & Jetton, 1996;,Garner



1992). It also affects cognitive and emotional engagement and the depth of cognitive
processing (Schiefele, 1996, 1999; Schraw, 1998).

Researchers have distinguished between several types of interest, qcludin
situational interest (spontaneous, transitory, and environmentally recallg@yssnal
interest (less spontaneous, of enduring personal value, and activated internally) and
emotional interest (high in affective responses such as elation, disgust, Qrvange
cognitive interest (focused attention, engagement in otherwise tedious liekes] by
text characteristics such as coherence, novelty, or unexpectedness ofarternt)e

A number of studies in the 60s, 70s, and 80s found that children who read high-
interest materials performed better on tests of reading comprehension (AsheEsit@80;
& Vaughan, 1973; Shnayer, 1969; Stanchfield, 1967; Williams, 1983). The same results
were found for young adult students (Baldwin, Peleg-Bruckner, & McClintock, 1985;
Burnette, 1998; Lanzafame, 1998; Wade & Adams, 1990; Wade, Schraw, Buxton, &
Hayes 1993; Sadoski, 2001; Schraw & Dennison, 1994). Although there were some
studies that did not corroborate these finding (Brooks, 1972; Feldmann & Blom, 1981,
Scholtz, 1975; Shimoda, 1993), the importance of interest to learning has led to the
emergence of various instructional practices that incorporated intgréstiid,
sensational, personal, etc.) elements to make expository and highly tedwtsahdre
appealing to students.

The inclusion of interesting material that adds little new relevant infoomatto
otherwise dry text seems a logical attempt to make a text more engadirefiane
information load on the reader. However, a common effect of this strategy sndjver

readers’ attention to interesting but irrelevant information, which in turn undermines



learning objectives (Sadoski, 2001). This phenomenon has become knibven as
seductive details effe(ED effect). Dewey discussed it almost a century ago under the
name “fictional inducements of attention” (Dewey, 1913) but only in the past two
decades has it received researchers’ focused attention.

Garner, Gillingham, and White (1989) coined the tseductive detailand
defined them as text elements that readers judge as “interesting, but unmnporta
information” (Garner et al., 1989, p. 43). In light of this definition, SDs are regasded a
form of situational interest. Because of their vividness along with their |periance,
they are considered to affect negatively readers’ recall of mais {tteeyseduceeaders
into allocating extra attention and effort to them). The seductive defaits spurred a
line of research on the relationship between interest, importance, and learningesutcom
Some researchers focused on the documentation of the SD effect (Garner, Alexande
Gillingham, & Brown, 1991; Garner & Gillingham, 1991; Garner et al., 1989; Wade &
Adams, 1990), others distinguished between context-dependent and context-independent
SDs (Schraw, 1998), still others tested the SD effect in different media, cogjeadt
with PowerPoint presentations and narrated animation (Harp & Mayer, 1997), as well
printed material and lectures (Harp & Maslich, 2005). More recent studies delelope
viable hypotheses for the SD effect (Harp & Mayer, 1998; Lehman, Schraw, Mc@rudde
& Hartley, 2007), attributing it to distraction of readers’ attention, disruptioexin t
integration, and priming inappropriate schema construction. In spite of thisctesea
there is an ongoing debate concerning the existence of the SD effect and thersondi

under which it occurs.



Defining Seductive Details

Researchers have defined SDs in two distinct ways, as interesting, but
unimportant information, or as interesting, but irrelevant (to the causal stro€ture
events) information. This confounding of importance and relevance has contributed to
the current fuzziness of the SDs concept. In the next paragraphs, the two defanéions
compared and discussed in light of their limitations.

Garner et al. (1989) originally classified SDs as “interesting, but unimportant
information” (p. 43), with only implicitly defining importance in terms of main glegaa
text’s macrostructure. Importance here corresponds to text-based impgatixeamder
& Jetton, 1996). Readers determine what is important by using “titles and thératatic
sentences to guess at the main idea of texts, the ideas that might ocsucamet
summary of the entire text. If the first sentence is tentativelyptatas a
macroproposition” (i.e., when a text segment is judged to be of high importance among
the set of ideas in a text), “readers then attempt to fit or subsume easbdngc
sentence into the provisional main idea” (Alexander & Jetton, 1996, p. 42).

However, there is some debate as to the way that important ideas werehestablis
in the study (ratings of text segments by 20 teachers in terms of what thieglwa
students to learn from the text), which diverged from the typical theoretiuaitide of
importance. Previous studies provided evidence that there is a differencenbietatee
based, teacher-determined and student-determined importance (Alexandeng& Jet
1996). It seems that Garner et al. (1989) did not differentiate between thesaftypes
importance. This inconsistency could be a source of potential threats foidbgityebf

the study. Nevertheless, the same definition was adopted in subsequent studiestby Garne



and colleagues (Garner, 1992; Garner et al., 1991; Garner & Gillingham, 1991)and by
variety of other researchers (Wade, Schraw, Buxton, & Hayes, 1993).

In contrast to Garner et al. (1989), Harp and Mayer (1997, 1998) defined SDs as
“Interesting but irrelevant details that are added to a passage totmake iinteresting”
(Harp & Mayer, 1997, p. 92). They defingcklevantas text elements that are not
related to a step in the cause-and-effect explanation, although it may bé teltte
general topic of the passage. It is questionable how similar this defirgtio Garner et
al.’s (1989) conceptualization of text-based importance. It could be arguechttasw
relevant in terms of causal sequences of main ideas is not necessary impgéaaiing
text structure and may be even less meaningful vis-a-vis readers’ pmrsayt
importance (reader-determined importance). For example, in the “lnghipassage
used in Harp and Mayer (1997, 1998), the presence of SDs was found to shift readers’
attention from what causes lightning (teacher-determined importance) tdighitaing
may cause (student-determined importance). Consequent studies of thevsethtatis
effect used similar definitions (in terms of relevance) or one that combeatkd
importance and relevance (Lehman, Schraw, McCrudden, & Hartley, 2007). For
example, Lehman et al. (2007) defined SDs as “segments that readers judtéyas hig
interesting, but unimportant or irrelevant to the text’s main ideas” (p. 570). Thus, the
inconsistency and vagueness in conceptualizing SDs has been a problem in alb$tudie
the SD effect. One goal of the present study is to determine the correlatieee
relevance and importance ratings as well as whether they are reltggtrecall in the

same way.



Hypotheses About the Effects of Seductive Details

The SD effect has been observed primarily in learning short, expository texts
(such as textbook chapters). The majority of studies implementing biographical
(narrative) passages failed to detect the SD effect (Garner ®&dgbidim, 1991; Hegarty,
1995; Hidi & Baird, 1988; Schraw, 1998). One explanation is that in narratives, text
elements rated high in interestingness are rated high for importance .a®wele other
hand, main ideas in dry, expository texts (high in importance) are low in tmgresss
(Wade & Adams, 1990). Furthermore, some experiments using expository text als
failed to detect the SD effect on text recall (Experiment 2 in Garnér £089; Harp &
Mayer, 1998).

Wade and Adams (1990) distinguished four mutually exclusive types of text
segments, including main ideas (i.e., highly interesting and important), factaié de
(i.e., uninteresting, but important information), seductive details (i.e., highlystiteg,
but unimportant information), and boring trivia (i.e., uninteresting and unimportant).
These researchers found that readers use different processingestrategn reading
different types of text segments.

In some experiments readers spent more time reading seductive passiges w
spending less time reading main ideas. In one study, interviewed particgdritsas
they related seductive details to prior personal experiences, visualized thigedesc
scene, or savored the pleasantness of the details (Wade, Schraw, Buxton, & Hayes,
1993). In other cases, readers spent more time reading main ideas, espeamsiheste
were positioned after seductive sentences. This was due to breaks in the cohdhence of

text, which caused students to spend more time integrating main ideas (Lehman et al



2007). Generally, there are two explanations for longer reading times. Accarday t
first, readers take longer time in order to integrate different textezits within a
coherent schema. The second explanation says that readers visualizerthedlssene
and/or savor the pleasantness of the details. Those researchers who found aborter re
times for some text segments hypothesized that this happened because oaadked
particular information irrelevant (so they skimmed through it) or becausersdadad
the text highly familiar, salient, or important, which made it easier to rdy@em

Three hypotheses have been proposed to explain the causes of the SD effect (Harp
& Mayer, 1998). According to thdistraction hypothesiseductive details draw
attention away from main ideas and thus cause poorer comprehension and recall of base
text idea units as well as reduced time spent reading base text sentencgisruphien
hypothesisuggests that seductive details cause poor comprehension by disrupting the
flow of cause and effect ideas as well as the coherence of text. The negatigeiencse
from this process hypothetically is reduced holistic understanding of basate
increased reading time for base text sentences that follow seductiNg skrigences.
Thediversion hypothesisuggests that seductive details cause poor comprehension by
prompting readers to construct a coherent mental representation around theeseducti
details rather than around the main ideas of the passage. This process potansal
reduced holistic understanding of base text as well as better recall of sediatsils
idea units compared to base text idea units. Research findings have supported the
diversion hypothesis (Harp & Mayer, 1998) as well as the distraction and the disruption
hypotheses (Lehman et al., 2007).

Previous research suggests that seductive details placed at the begining of



interspersed throughout a lesson do their damage by priming inappropriate prior
knowledge and confusing readers as to what a lesson is actually about. In,contrast
seductive details placed at the end of a lesson are less harmful of all conditigmg: (H
Mayer, 1998). In addition, seductive details have a strong unfavorable effect ersread
deep-level processing and their holistic understanding of the text (Lehraban2€07),
which is a potential explanation why in some cases readers performed welllbbuteca
poorly on problem-solving transfer tasks (Harp & Mayer, 1998).

In contrast, Sadoski, Goetz, and associates (Goetz & Sadoski, 1995; Sadoski,
2001; Sadoski & Paivio, 1994; Sadoski, Paivio, & Goetz, 1991) provided evidence that
concreteness of text elements increased memory. They grounded theirrdsgarttee
Dual Coding Theory (Clark & Paivio, 1991), which posits that information that is
represented through verbal propositions as well as through visual images (i.e. dual
modality) is more easily retrieved because of stronger and more divers¢ ne
connections in the brain. Considering the fact that main ideas in expository ¢éexts ar
mostly abstract and uninteresting, one potential explanation of the SD eftieat i
differences in concreteness may cause differences in recall of SDsaandieas. Thus,
expressing main ideas in a more concrete language may facilitatesttadirand cancel
out the SD effect.

Overall, studies on SDs have been largely criticized for the lack of uniformity
between conditions in the experiments as well as for the controversy of r{@ingtz &
Sadoski, 1995). Some of the experiments (e.g., Garner et al., 1991; Wade & Adams,
1990; Wade et al., 1993) lacked a no-SDs control group. In other studies, the SDs text

was produced by adding sentences that comprised a substantial part of the ldregth of



whole text (e.g., nearly 40% in Garner et al., 1989). Furthermore, a consistent
operational definition of seductive details has not been established and applied in this
research. For example, in most definitions of SDs, researchers did not distinguish
importance from relevance — an inconsistency that may have confounded their
experiments (Lehman & Schraw, 2002).

Finally, researchers investigating the SD effect have failed topacate
potentially useful findings from the domains of personal/situational interest, iolbopad
knowledge (knowledge that one has about a particular field/topic of study), importance
(the extent to which a text element contains information essential for undergtand
text), relevance (the degree to which a sentence is germane to thesrgadky’and
purposes), and concreteness (information that is vivid and easy to imagine with ofte
material referent). No single experiment has accounted simultaneouallydotentially
confounding variables such as relevance, importance, coherence, background knowledge,
and concreteness, although there is evidence for their relationship withtiatete€3Ds.
Thus, in most studies, it was unclear whether SDs interfered with studemsgidea
because they were seductive (very interesting), incohesive, or simplyanele
Purpose of the Study

The study was exploratory in nature and employed a correlational design in order
to examine the relationship between four predictor variables (relevancesiimgness,
importance, and concreteness) and two outcome variables (recall and readioigSiDse
and base text). The main research question concerned how relevance, importance,
concreteness, and interestingness affected students’ processing drud secactive

details and base text information in an expository text as well as how theddesawere



correlated with each other.

There were several hypotheses concerning the results of the experimentstThe fi
hypothesis stated that in the absence of relevance instruction, the distinatiearbet
importance and relevance would become meaningless so they would be construed as the
same construct; that is, the correlation between importance and relevance waoose be ¢
to 1. A second prediction was that seductive details sentences were goingttm zes
significantly more interesting and concrete and less important and relevanbtia
seductive sentences. Next, all predictor variables were hypothesized &sentenet
recall. Furthermore, in the context of a dry, expository text with abstaaotideas, it
was expected that importance will be negatively correlated with conesstand
interestingness. Also, concreteness and interestingness were hygaothesizhibit
positive correlation because concrete details tend to be vivid and easy to visualze. The
factors have been shown to increase situational interest (Sadoski, 2001).

The anticipated findings from the study were important for both theoretical and
practical reasons. They were to bring clarity to the nature of thef&iosley showing
how variables such as concreteness, relevance, interestingness, anahioepedrk to
produce a positive or negative effect on text processing and recall. This studsals
expected to contribute to clarifying issues related to the definition of SDke past,

SDs have been defined in terms of importance (Garner et al., 1989; Garner et ahs1991)
well as relevance (Harp & Mayer, 1997, 1998; Lehman et al., 2007), with researchers
quite often confusing these two constructs. Findings in this experiment were sugposed t

bring light to this issue and give more solid ground for future definitions of SDs.
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Definitions of Key Terms

Seductive detaildext segments that are highly interesting but unimportant in terms of
text’s main ideas (Schraw & Lehman, 2001).

Seductive details effe¢he cognitive consequences of adding seductive details to a text,
i.e. better recall of SDs at the expense of main ideas as well as lordjeg igae of SDs
(Harp & Maslich, 2005).

Domain/Topic knowledgehe realm of knowledge that individuals have about a
particular field/topic of study (Alexander & Judy, 1988). For example, a studgnt m
have high domain knowledge of mathematics but low topic knowledge of trigonometry.
Situational interestthe level of interest of a particular learning situation. This is referred
to as the conditions or objects in a particular learning environment that encourage a
learner to interact with the environment (Song, 2003).

Interestingnessa text-based level of interest. This is a measure usually represerted by
rating score on a 7-point Likert-type scale (from 1, not at all, to 7, very muchg.isThi
referred to as situational interest usually caused by the novelty, vividness,
unexpectedness of text (surprise), shift in topic, increasing the cohereatiegrel
seemingly mundane information to main text ideas (cognitive interest), or lifeajor
themes such as such as death, sex, religion, politics, and romantic intrigaiergam
interest) (Schraw & Lehman, 2001; Song, 2003).

Concreteness pertains to information which is highly imageable with easily
represented, often material, referent, for example, tree vs. freedom (Saaeski, &

Fritz, 1993a, 1993b).

Relevance- the extent to which text segments are germane to the reader’s goals and

11



purposes (Lehman & Schraw, 2002).

Importance- the degree to which a segment contains essential information needed to
understand a text (McCrudden, Schraw, & Kambe, 2005).

Coherence- the extent to which text segments are linked structurally to other text
segments and to information in memory (Lehman & Schraw, 2002). Coheeéerseto
factors that affect the reader’s ability to organize the main ideas xh @empbell,

1995).

12



CHAPTER 2
LITERATURE REVIEW

This section begins with a brief mentioning of the theoretical foundations of this
study, namely, how it relates to the information-processing view of cognition hechac
theory. In the literature review, | provide an overview of the research findinge i
domains of interest and seductive details as well as briefly summarized¢iaecteon
relevance, importance, coherence, concreteness, and background knowledge. tn the firs
section of the review, | explore types of interest as well as thastiemterest on
cognitive processing and emotions. In turn, | relate these findings to the agatur
seductive details and their potential deleterious effect on text comprehensi@cahd r
SDs are a type of situational interest and as such they tend to catch’ itelgion and
increase emotional engagement. As a result, SDs tend to be rememberetdretter
uninteresting text segments.

In the second section, | explore the seductive details literature including the
factors that promote the seductive details effect (type of text, readactsstics,
position within text, etc.). | analyze the strengths and weaknesses afdies €in SDs
S0 as to demonstrate how the proposed study advances the current knowledge of the SD
effect and of text recall in general.

In the third section, | present findings from the research on relevance, impprtance
coherence, concreteness, and background knowledge in order to explicate how these
variables are related to the seductive details effect. | also elalooréte purpose of the

study, the hypotheses, and predicted results.
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Theoretical Foundations of the Study
The current study is not directly relevant to any particular psycluoalbiieory.
Indirectly, it is based on the tenets of the cognitive information-processiBy (iew
(e.g., Atkinson & Shiffrin, 1968) and schema theory (e.g., Anderson, Reynolds, Schallert,
& Goetz, 1977). During the 60s, cognitive scientist proposed a metaphor for the human
brain-mind system, namely, the programmable computer. The CIP model ptingay
human mind as a structure consisting of components for processing information such as
storing, retrieving, transforming, and using. Learning is viewed as formattio
associations, with associations varying in type and nature. Furthermorgdlanty
strength of associations depend on cognitive structure called schematadvehic
organized hierarchically). Thus, learning and behavior are the product of thetioterac
between environmental stimuli and the background knowledge (previous experiences) of
the learner, with individuals both responding and acting upon the environment.
Moreover, knowledge in long-term memory (including schemata) is used to ¢wmngre
experiences and create a meaningful model of input information (Andre & Phye, 1986)
The current study, which explores cognitive processes such as text comiprehens
(encoding) and recall (retrieval), as well as speed of processing ahatfon, is based
on the assumptions of CIP and schema theory. As mentioned above, the hypotheses
regarding the seductive details effect concern processes such asialistrbattention,
disruption of coherence of text (leading to poor comprehension), and inappropriate
schema activation (construct a coherent mental representation around theseducti
details rather than around the main ideas of the passage). However, this study does not

test these hypotheses and the findings are not directly relevant (do not add} ® #mel
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schema theory. For that reason, | do not discuss any theoretical implicatibas i
conclusion section of the paper.
Important Findingsin the Study of Interest

Interest has been defined as liking and willful engagement in a cognitivetyacti
(Schraw & Lehman, 2001) and it refers to readers’ predisposition to engage in a
particular disciplinary content over time as well as to the psychologatalthat
accompanies this engagement. It is considered to emerge and develop over time in a
sequential phase-like fashion (Hidi & Renninger, 2006). Interest is one of the
fundamental factors in the learning process, influencing what we choosen@aiel the
degree to which we learn information (Garner, 1992; Alexander & Jetton, 1996). The
effects of interest are projected in active cognitive engagemkdat@bdn of one’s
attentional resources, and positive learning outcomes (Reynolds, 1992; Schraw &
Lehman, 2001). Another function of interest is that it is related to the use of specific
learning strategies (Wade, Schraw, Buxton, & Hayes, 1993). Finally, it indaenc
emotional engagement in a task and the level of processing of information (Schraw,
1998).

Interest emerges in the interaction between a person and a particular.content
“The potential for interest is in the person but the content and the environment define the
direction of interest and contribute to its development” (Hidi & Renninger, 2006, p. 112).
Thus, people, the environment, and individual effort such as self-regulation, can promote
interest development. In this light, interest appears to be content spehb#icthean a
predisposition that applies across all domains and activities (Hidi & RenniQfi).

Early studiesof interest. Early research by Walter Kintsch (1980) distinguished
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between emotional interest and cognitive interest. Emotional interessenprwhen

text information evokes a strong affective response in the reader suchas diagust,

or anger” (Schraw & Lehman, 2001, p. 25) and is evoked by major life themes such as
sex, death, religion, romance, politics, etc. Cognitive interest is relateatiierse
engagement in otherwise tedious texts and is based on interventions such as increasing
the coherence, novelty, or unexpectedness of a text, shift in topic, and relatinggheem
mundane information to main text ideas (Schraw & Dennison, 1994).

In their highly influential text-processing theory, van Dijk and Kintsch (1983) and
Kintsch (1998) expounded the relationship between interest and processing of different
text elements. In a series of studies they found that interest was relatedgrehension
of a text’'s macropropositional structure (i.e., thematic main ideas). Futthse authors
cautioned against including in text interesting information that was not relevia t
text’s macrostructure. According to them, these peripheral ideas iatevigh recall of
truly important macropropositional segments. This finding has relevance tD thikéeSt
and provides partial explanation for its causes (Schraw & Lehman, 2001).

Schank’s (1979) contributions toward a theory of interest also are worth
mentioning because of their relevance to seductive details research. Heebigaat that
interest was evoked by major life themes such as sex, religion, politics, @néslesl|
as by unusual or unexpected events (novelty, surprise) that tend to attract’a reader
attention. According to him, there were two ways that interest was ¢ghelaing
reading. One way was based on readers’ goals and prior knowledge, which they used t
interpret new information and to identify important text segments. This feaseckto

as top-down processing and according to contemporary interpretations, it corresponds t
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the activation of personal interest. In the other type of processing, called tuptom
external elements such as text content or structural aspects of tetdchftsaders’
attention to produce interest. Bottom-up interest appears to be more situational.

Schank (1979) coined the teimerest-based parsing refer to the claim that
interest affected the strategic allocation of limited cognitive ressuréccording to this
hypothesis, interesting text elements consumed substantial part of resdiderson.

Schank acknowledged that interest and importance may be unrelated and formslated hi
diverted-attention hypothesis. It stated that interest-based pansiegders focusing

their attention on information that is engaging, but that has little to do withxi'e te

central themes, may be at the expense of recall of relevant main ideasv(&chra

Lehman, 2001).

Research by Asher and colleagues (1980; Asher, Hymel, & Wigfield, 1978)
suggested that interest increased children’s learning. Further, @aimeed that interest
directed selective attention and information processing for students with lovatioot.
However, consequent finding by Anderson, Shirey, Wilson and Fielding (1987) provided
evidence that interest increased attention and learning separately. r wartie,
attention was not directly related to learning (Schraw & Lehman, 2001).

Morerecent conceptualizations of interest. More recently, researchers have
distinguished between two types of interest, usually referred to as sitliatonzersonal
interest (Hidi, Renninger, & Krapp, 1992). Situational interest is transitory, sy@mnis,
and highly contextual. “It is a kind of spontaneous interest that appears to fade §s rapidl
as it emerges, and is almost always place-specific” (Schraw & lrel2081, p. 24).

Interest works similarly across individuals and it has been demonstrated toghpsiti
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affect cognitive performance such as reading comprehension (Alexand#o@&, 1996;

Hidi, 1990; Hidi & Baird, 1988) and work with computers (Azevedo, 2004; Cordova &
Lepper, 1996; diSessa, 2000; Lepper & Cordova, 1992). In addition, it has been found
that situational interest can focus attention (Hidi, 1995; McDaniel Waddill &€éin&t

Bourg, 2000), enable integration of information with prior knowledge (Kintsch, 1980),
narrow inferencing (McDaniel et al., 200@nd enhance levels of learning (Mitchell,
1993; Schraw, Bruning, & Svoboda, 1995; Schraw & Dennison, 1994; Wade, 1992;
Wade & Adams, 1990).

More specifically, situational interest increases learning when the-tearned
information is novel, salient, or relevant to the learning goal. Early resetatified
several characteristics of situational interest: it is relateddatain and learning; it is
person specific; it is provoked by prior knowledge, text structure, unexpected text
content, and readers’ goals (Schraw & Lehman, 2001). Schraw (1997) found that text
variables such as coherence, identification with characters, suspenses and th
concreteness and imageability of salient text segments increase@s#bLiatierest and
explained over 50 percent of sample variance in students’ learning from text.

Previous research has indicated that a variety of text characternistiedaded to
situational interest. These include text coherence (Wade, 1992), charadicadion
(Anderson, Shirey, Wilson, & Fielding, 1987), the unexpectedness of main events (Iran-
Nejad, 1987) or isolated segments (Garner, Brown, Sanders, & Menke, 1992), the
insertion of emotionally charged or provocative information (Goetz et al., 1992¢Kints
1980), suspense (Jose & Brewer, 1984), the extend to which text information engages the

reader (Mitchell, 1993), and the concreteness and imageability of salieaeletieents

18



(Sadoski, Goetz, & Fritz, 1993a) (Schraw, 1997).

In contrast, personal interest, also referred todisidual interestjs less
spontaneous, internally activated, and of enduring personal value. Krapp, Hidi, and
Renninger (1992, p. 6) state that “personal interests are considered to be redtthiely
and are usually associated with increased knowledge, positive emotions, argkehcrea
reference values.” Other studies found that personal interest is relatédhtsa
motivation (Deci, 1992) and that it plays a role in holding attention, which is eddenti
sustained engagement and long term learning (Hidi & Renninger, 2006). In thig,revi
concentrate primarily on situational interest because it is more rekeveeductive
details (which are considered a type of situational interest). For a etarked review of
personal interest, see Schraw and Lehman (2001).

Mitchell (1993) pioneered a model cdtchandhold functions of interest, a
distinction based on the earlier writings of Dewey (1913). Catching refdenergs
that grab attention, activate higher emotional and/or cognitive engagementpasidtst
students to become interested in an activity. Such stimuli are computers, panzdles
group work as well as vivid or seductive details. Holding interest refersttelézments
that give students a clear goal or purpose, make an activity meaningfulagtistudents
to ask curiosity questions, provide them with useful feedback, etc.

Mitchell (1993) presented evidence for the catch and hold model by testing 350
high school students in a mathematics learning environment. He found that allegariabl
used in the study (e.g., the use of computers or puzzles in the classroom) wearelypositi
correlated with situational interest, with student involvement being the sstqmgelictor

of interest. Mitchell concluded that if educators want to catch and hold intaesst, t
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have to use elements that promote student engagement (e.g., promoting deeper
processing).

One important implication of this research is that situational interest can be
controlled both internally and externally. On the one hand, students can purposefully and
consciously try to make the task meaningful (e.g., ask questions, explore iiopsica
etc.). On the other hand, teachers can stimulate engagement and situatiosabyntere
providing specific cognitive goals and diversifying the study format. ittésesting to
relate this two-component model to the seductive details effect. Appar&stlgaich
attention but this raises the need to differentiate between productive aredioceset
catching.

Durik and Harackiewicz (2007) corroborated the catch and hold model with one
additional finding. They included initial interest (i.e., a measure of persoassitin a
domain as a mediating variable in two experiments that tested for catch and hold in
mathematics. In Experiment 1, they presented college students with math grblgbm
in features promoting collative motivation (manipulations of color, placement, and font
size). Students low in initial interest benefited from this manipulation. It eggbézat
situational factors that enhanced task interest were especially helptué e
unmotivated individuals. The presence of collative features increasedtstude
involvement as well as the extent to which students cared about doing well orkthe tas
On the other hand, collative feature promoting catch were detrimental fontstingh in
initial interest. Durik and Harackiewicz (2007) concluded that these individueds we
already motivated so these manipulations were distracting for them.

In Experiment 2, in addition to the catch manipulation, Durik and Harackiewicz
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(2007) added a second factor that was intended to manipulate hold. They gave students
instruction focused on the meaningfulness of the activity (how the math technigbe ca
relevant to students’ everyday life). Again, the two situational factors Hededht
effects depending on students’ level of initial interest in the domain. In addition t
replicating the findings from Experiment 1 (catch effects) the relsees found that the
personal utility emphasis benefited only individuals with high initial interestsélhe
students reported stronger interest and task involvement as well as pefceived t
competence to be higher. In contrast, there were negative effects fromahe hol
manipulation for students low in initial interest. It seems that the meainegb
intervention reminded these students that they really did not like math or did not feel
competent. These results revealed the need to consider individual differemaisl in i
interest when using or testing situational variables that enhance tasktintere

Chen and Darst (2002) provided further information about the role of individual
difference variables. They found that level of expertise mediated bothialaand
personal interest with the correlation between expertise and personal isitpngcantly
stronger than the correlation between expertise and situational interestresaks
suggested that both types of interest were important, but that situationak idite rest
guarantee the development of personal interest. They concluded that individual and
situational interests are independent motivational factors and may have dstincti
motivational functions at a particular learning stage.

The development of interest. Hidi and Renninger (2006) created a four-phase
model of interest development that integrates recent research and ex@ains t

relationship between situational and personal interest. The four phases include the
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following: (1) triggered situational interest, (2) maintained situationalaate(3)

emerging individual interest, (4) well-developed individual interest. Thagesare

assumed to be sequential and distinct, representing a cumulative, progressive
development. In each phase there is a varying amount of affect, knowledge, and value, as
well as differing degree of effort, self-efficacy, goal settiawgd ability to self-regulate

behavior. Individual experience, temperament, and genetic disposition affeidtie

and the character of each phase. According to these authors “the four-phase model of
interest development describes phases of situational and individual interestsoter

both affective and cognitive processes. It also identifies situationalshéer@roviding a

basis for an emerging individual interest” (p. 113). In the first two phaseat{snal

interest, maintained situational interest), situational interest can bedpgay

environmental or text features such as incongruous, surprising informationjteharac
identification or personal relevance; and intensity (Anderson, Shirey, Wilsoe|dirg,

1987; Garner, Brown, Sanders, & Menke, 1992). In these phases the learner is dependent
on external support and needs to be told what to do. Also, this situational interest is held
and sustained through meaningfulness of tasks and/or personal involvement.

The phases of personal interest are characterized by positive fedbngd, s
knowledge, and stored value. Students seek the opportunity to reengage in tasks, ask
themselves curious questions, set challenges, and become more resourcefae In the
stages, individual interest is typically self-generated and producestb#ofeels
effortless (Hidi & Renninger, 2006). Overall, the four-phase model provides a concise
explanation of how interest develops, is sustained, and how it affects engagement and

learning. It has been supported by research and offers a useful framewaonlpitocad
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and educational practices (Ainley, Hidi, & Berndorff, 2002; Durik & Harackigwic
2007).

Nevertheless, there are several important questions that this model fagsver.a
One is how interest regresses when it is not sustained or is replaced by nest(g)ter
The model assumes that interest erosion or reversal is possible but does notlesplai
circumstances around this process. Another issue is whether interest issarnece
concomitant of expertise. It is possible that an expert in a domain is not highbgiater
in its content or that people develop expertise out of necessity or social presgees
than because of interest. A third issue concerns the applicability of the maxbs! ther
lifespan. There has not been research on whether the patterns of each phase apply fo
different age groups. Finally, as it is evident from research on sedudtais,deell-
meaning attempts to increase interest may in fact hamper learningdheitral., 2007,
Schraw & Lehman, 2001). This model, although examined in detail, is not directly
relevant to the current study, but it is essential part of the intereatuiter

Text-based sourcesof interest. Scholars have acknowledged the importance of
text-based factors (i.e., text characteristics of to-be-learnednation) affecting
interest. Ample research from the last thirty years established ploetance of a
number of text-based factors, including the structural aspects of the text such as
coherence and completeness (Anderson et al., 1987; Hidi and Baird, 1988), concreteness
and vividness (Goetz & Sadoski, 1995), the unexpectedness of information, character
identification, activity level (Hidi, 1990). Other examples include engagemaetahi@!,
1993), suspense (Jose & Brewer, 1984), coherence (Schraw, Bruning, & Svoboda, 1995;

Wade, 1992), ease of comprehension (Schraw, 1997), valuing (Wade, Buxton, & Kelly,
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1999), and information complexity (van Dijk & Kintsch, 1983).

Schraw, Bruning, and Svoboda (1995) presented college students with an 800-
word passage adapted from “Time” magazine to investigated potential sources of
situational interest. They tested how coherence, vividness, ease of comprehension,
emotiveness, prior knowledge, and engagement collectively affected situatterest
and text recall. Using several factor and regression analyses, Sclaa@1895)
provided evidence that each of these text characteristics was relatedetst iaber that
interest mediated their influence on text recall. Ease of comprehension ainkssvi
were the factors with the strongest effect on situational interest sttty for
approximately 45% of the variance in perceived interest. Both were related tedall,
though only the ease of comprehension variable was related to recall once thanvariati
due to interest was controlled. These results confirmed previous findings thizré3t
enhanced text recall 2) that perceived interest mediated the relationsigeibet
imageability and concreteness, and recall of targeted segments (Sadotki&Godz,
1993a). Schraw et al. (1995) concluded that interest was a complex cognitive
phenomenon, which was affected by multiple text and reader characteristic

In summary, this brief review of literature on interest shows the effects drha
motivation, cognition, and behavior. It develops in time, starting with situationagshter
and gradually turning into long-lasting individual interest. Situational intbessthe
function of catching attention, and is considered to facilitate the developmentariglers
interest, which, in turn, is important for holding attention (Durik & Harackiewitz, 2007).
There are three ways in which interest affects learning. First, @ases motivation,

engagement, and persistence. The second way is that it facilitates produatagy st
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use, elaboration, monitoring and self-regulation (Alexander & Jetton, 1996; Schraw &
Lehman, 2001). Last, it produces deeper information processing and attentionoallocati
Furthermore, there is a compensatory effect in which high interest comgsefsdbower
achievement (Renninger, 2000). Based on these finding there have been well-meaning
attempts by teachers to increase interest by adding interestiilg ttelacture materials.
However, this practice may actually have a detrimental effect onnegficehman et al.,
2007, Schraw & Lehman, 2001). An important caveat is that relevance should always be
considered when adding interesting details in text because it plagga cele in the
effects of high interest on what is remembered. When interest is focusedevante
information, it is at the expense of remembering main ideas and important facts
Numerous studies in this area have suggested that the presence of sedudtve detai
interferes with performance. These results have been found during lectipe&(Ha
Maslich, 2005) or using printed materials (Alexander et al., 1994a; Garnerl&ias;
Harp & Mayer, 1997, 1998; Wade & Adams, 1990).
Review of the Seductive DetailsLiterature

In the early 1980s, Hidi and her colleagues (Hidi & Baird, 1988; Hidi, Baird, &
Hildyard, 1982) conducted a series of studies on the relationship of importance and
interest. Although they did not use the tesaductive detailexplicitly, we can consider
these studies to be a factor that spurred the research on SDs.

Hidi et al. (1982) investigated the typical types of texts that children encounter in
school. The authors classified six comparable passages into three typevenarrati
expository, and mixed, with two instances of three categories. Graduatetstaded

the importance and interest of idea units. Fifth- and seventh-grade students rebd one
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the six passages and were measured on immediate and delayed recall (dyjayltie
results indicated poor recall of main ideas, which the researchers atttibthed
disruption of the identification of important information by “highly salient, trivial
information” (p.72). Another finding was that in narrative texts, ratings of high
importance corresponded to ratings of high interest, whereas in expositsrydeas
that were rated high on importance were rated low on interest.

Hidi and Baird (1988) explored the cumulative effects of three means of
increasing text-based interest. The authors created a coherent amdl\generesting
base text about famous inventors. In the second version of the text, they added salient
elaborations of main ideas. In the third text version, they inserted questions to heduce t
need to resolve incompletely understood information. Fourth and sixth graders read the
three text versions at their grade level and were measured on immediate aed delay
recall (one week after reading). Results indicated that the three texingedid not
differ significantly in total recall, recall of important information, orakof unimportant
information. The authors conducted detailed analyses to explain their finding and
concluded that interest-enhancing attributes in the base text facilitagidordy for
those sentences, which dealt with the active, personally involving experances
inventors. Salient elaborations (text 2) and resolution question (text 3) did noatecili
recall of the more abstract and general main ideas.

These studies pioneered investigation of the effects of both interest and
importance on recall and showed that interesting, concrete information geischakter
recalled compared to abstract, general information. However, as Goetzdms#tiSa

(1995) pointed out, these studies did not provide valid results for the existence of
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seductive details effect because seductive details were neitheliapghatefined nor
experimentally varied. The same applies for another set of studies (Bvitto)usen,
Gulgoez, & Glynn, 1989; Duffy, Shinjo, & Myers, 1990; Graves, Slater, Roen, Redd-
boyd, Duin, Furniss, & Hazeltine, 1988) that are frequently included in the dmcudsi
seductive details. They were clearly not designed to test for this affécannot be
used as a valid point of reference.

Garner, Gillingham, and White (1989) coined the term seductive details and
defined them as text elements that readers judge as highly “interesting,ropbrant
information” (Garner et al., 1989, p. 43). In their Experiment 1, they gave graduate
students a three-paragraph, technical passage on differences betwaespeses with
three main ideas. There were two versions of the text, one plain and one including
seductive details in the beginning of the passage. The researchers prod&iesl the
version by adding in the text three sentences containing details irrelevhatrhain
ideas. SDs segments (high interest/low importance) were establishadimy twenty
public school teachers rate all paragraphs for interestingness and importance.
Immediately after reading, students were asked to recall “not atifttrenation, just the
really important information” (p. 47). The no-seduction group recalled signifycantl
more main ideas than the SDs group. In their Experiment 2, Garner et al. (1989)
presented seventh-graders with the same story but added an additional gradera$ st
who read a text version containing signaled main ideas (in contrast to mirgmellrsy
in the other groups). The three main ideas were emphasized by semantic, graphic
(italics), and lexical (using the womhportan) signaling. As in Experiment 1, students

were asked to recall only the really important text elements. The SDs@hsignaling
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group recalled significantly less main idea statements from the textacecto those
who read the text with no seductive details and signaled main ideas (Goetz & Sadoski,
1995; Song, 2003).

This was the first study that systematically compares recall ot&®and no-
SDs text. It gave new perspective to previous studies on the interactionrbetteeest
and importance (Hidi & Baird, 1988; Hidi et al., 1982) and was seminal for the spur of
focused research on SDs. However, the study has been criticized on several grounds.
First, in Experiment 2, the comparison between the SDs/no signaling group ancethe bas
text/no signaling group did not yield significant differences. Thus, it did notagplihe
results from Experiment 1 in finding a SD effect. It might be argued that tleeediffes
in Experiment 2 were due to the signaling and not to the presence of SDs (Goetz &
Sadoski, 1995).

Another issue raised by Goetz and Sadoski (1995) was that the SDs text was
produced by adding sentences that comprised a substantial part of the length of¢he whol
text (nearly 40%). According to them, this practice could be problematic because th
probability of recalling a piece of information generally decreases witbage length.
Furthermore, introducing a large portion of material that does not fit the coriceptua
structure of the basic text may disrupt the coherence of the passage. Eaderamray
become confused about the general idea and wonder what the text is really about.

A final critique concerns the lack of norming of text segments for potentially
confounding variables such as coherence, concreteness, and background knowledge. For
example, adding substantial amount of text in the beginning of a passage may higsrupt t

coherence of the text, inducing readers to construct a text schema around theeseduc
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details rather then around the important statements (Harp & Mayer, 1998). halso, t
researchers did not distinguish between importance and relevance. When there is no
reading goal instruction, there is a high chance that readers confuséeyhat t

subjectively find important with what is relevant from a main idea perspective
(Alexander & Jetton, 1996, McCrudden & Schraw, 2007). Finally, there was no delayed
measure of memory but only a test for immediate recall.

Garner, Alexander, Gillingham, Kulikowich, and Brown (1991) conducted two
experiments to shed more light on the SDs issue. In Experiment 1, they asked
undergraduate students to read one of four versions of a text about the renownest physici
Stephen Hawking. In the first condition, students read three passages, which focused on
important aspect of Hawking's scientific work. Seductive details about Hawkiragjer
with a colleague were imbedded in one of the three paragraphs. In the second condition,
the base text was made more interesting by adding in the beginning of the text
paragraph about Hawking’s brilliant career and health problems. Respgdhedthird
and fourth text versions were identical to the first two with the only differentéha
seductive details were in a separate paragraph. Text interestingdesgartance were
based on ratings of eight doctoral students enrolled in a seminar on text comprehensi
After reading, participants were asked to recall the ‘really impoméotration’, to
generate titles for the text, and to answer five short questions. Results shai&fPb
of the students included interesting details about the wager in the unstructafed rec
protocols, and 96% included moderately interesting and important details. In gontrast
recall of the highly important but uninteresting elements was not partichighy(44%).

Second, in generating titles for the text, 17% of students focused exclusively on the
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wager. On the short answer questions, there were 100% correct answers for
high/moderate interest information versus 52% correct answers for lengstihigh
importance information. Experiment 2 replicated the conditions with the addition of a
measure of students’ domain knowledge. Results were similar to those in Eeqgerim
(though only 17% recalled the wager as really important) with the additiorothat |
knowledge students recalled fewer important ideas than high-knowledge students. The
position of the seductive details in the text made no effect on recall.

Goetz and Sadoski (1995) criticized this study on the grounds that it did not have
a non-seductive details control group, the recall of seductive details athgelgllower
than the other groups (35% and 17% compared to 44% and 52% respectively for the two
experiments), and that “the inclusion of engaging personal information aboutrigaiwki
the generally interesting passage versions improved the recall of the impottant
uninteresting main ideas in Experiment 1, despite the fact that addition of this
information made the passages nearly 30% longer” (p. 504). Furthermore, the study
lacked ratings for text coherence, concreteness, relevance, etc. and theoedekyed
measure of memory but only a test for immediate recall. The resegpcheided a
measure of background knowledge and used three different measures, which gives the
study some merit.

Garner and Gillingham (1991) presented college students with a passage about
Stephen Hawking (similar to the one used by Garner et al., 1991). The experimental
group read a version of the text containing an additional paragraph rich in highly
interesting details about Hawking's disease and a wager with a emdléseductive

details version). The control group read the original text (four paragraplesg such
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details were missing. Each paragraph of the passage was rated fot yteres
undergraduates. Then students were instructed to recall the “reallyamtport
information” and responded to five short-answer questions. Both of the memory
measures revealed no significant difference between the two groups, thusdailing t
evidence the presence of SD effect.

This study (as well as Garner et al, 1991) was of the group that used biographical
narrative text rather than expository text. As mentioned earlier, in Nagatext
elements rated for high interestingness are rated high for importamedla In contrast,
main ideas in dry, expository texts (high importance) are low in interestiniesle &
Adams, 1990). Also, important information in narratives tends to be both concrete and
interesting because stories involve characters, settings, events, and ancondlicts.
Important plot events (e.g., climax) are typically imaged, felt, and renrechiae||
(Sadoski et al 1990). This means that the type of text is a significant variable for the
generation of SD effect. The shortcomings of the study are the lack ofhgoofrtext
segments for potentially confounding variables such as coherence, consiedades
background knowledge. For example, important as well as unimportant ideas in a
narrative text may be equally interesting (Wade & Adams, 1990) becausa¢hey
equally concrete and/or vivid, which, according to Dual Coding Theory (Clark\doRai
1991) would make readers remember them equally well. Two additional flaws of the
study were that researchers did not differentiate between importancdemaschce and
there was no delayed measure of memory.

Wade and Adams (1990) constructed two experiments in order to explore the

relationship between importance and interest in a text using a 1700-word biography of
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Horatio Nelson. College students first read the passage and then rated eace $ente
interest and importance. The procedure required them to assign an equal number of
sentences to each of four categories (mentioned below). On the basis of thgselrat
authors distinguished four mutually exclusive types of text segments, including m
ideas (i.e., highly interesting and important), factual details (i.e., unifibgygsut
important information), seductive details (i.e., highly interesting, but unimportant
information), and boring trivia (i.e., low in interest and importance). In thednsec
experiment, the researcher measured immediate and delayed recall ndéesetitat fit
the four categories by college students of high and low ability. Analyses e§scor
revealed that readers recalled interesting information better thanrestirig
information. One important conclusion was that readers use different processing
strategies when reading different types of text segments (Goetd@&lBa1995; Song,
2003).

Wade, Schraw, Buxton, and Hayes (1993) replicated and extended these findings.
They gave college students a version of the Horatio Nelson text used by Wade and
Adams (1990) (with text segments rated for the four categories) dntdrece by
sentence online (Experiment 1) and then as a printed text (Experiment 2). Students
recalled SDs better than uninteresting facts, implying the presence &feSD e
Measures of reading time revealed that readers spent more time resatliotve
passages while spending less time reading main ideas. Interviewegb@ats said that
they related seductive details to prior personal experiences, visualized thigedesc
scene, and/or savored the pleasantness of the detalils.

These two studies also used a biographical rather that expository text, which bear
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the shortcomings mentioned above for the rest of this type of studies. As Goetz and
Sadoski (1995) explained, “if a biography is taken as a representative record of
someone's life, is it appropriate or desirable to eliminate personal, imgrasts (e.g.,

how Nelson died) that do not support the “main ideas” of that person's life?” The authors
stated that “it may be difficult to stress exclusively historical ingran# in such texts

without sacrificing biographical accuracy and representativenesgt{@oSadoski,
1995, p. 506).

The limitations of these studies, as with the previous ones, include the lack of
norming of text segments for coherence, concreteness, background knowledgerand othe
important variables, which detracts from their informative power. An examphe of
importance of such variables is a study by Chen and Darst (2002) who found that
background level of experience had a mediating effect on situational and personal
interest. In another study, Alexander, Kulikowich, and Schulze (1994) provided evidence
that learners with higher level of domain and topic knowledge were less susceytige t
SDs effect. These high-knowledge students were as attracted to sedueilgseaddow-
knowledge students, but without interference to their comprehension.

Furthermore, both studies lacked a control group (no-SDs) so no causal claims
about the existence of the SD effect could be forwarded. Two additional flawsef thes
studies are that researchers did not differentiate between importancéeaadae and
there were no measures of delayed recall.

Schraw (1998) examined the homogeneity of SDs as a unitary concept; that is, Do
SDs consistently lead to the same reading time and recall outcomes?ized thi

Horatio Nelson passage used in Wade at al. (1993) and Wade and Adams (1990). In
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Experiment 1, he provided evidence that there are two types of seductive details.
Context-dependent SDs are considered interesting only when they appear in an
elaborating context. Context-independent SDs are judged interesting everneshen t
appear in isolation. In Experiment 2, Schraw (1998) found that readers took longer time
reading context-dependent SDs than context-independent SDs and base text bgcause the
needed to integrate them within the text structure. This experiment irthdieSDs may

be a multifaceted concept requiring narrower definition than the current ghéy(hi
interesting but unimportant details). In Experiment 3, the author measured college
students’ recall and found that even though SDs were remembered better thateasin i
their recall was uncorrelated with and did not hamper the recall of main ideas. hEhus, t
results of this study were not consistent with previous research that esthtilshe
existence of SD effect. This study shares the limitations typicalioative text studies

of SDs mentioned above.

Harp and Mayer (1997) found that SDs hindered comprehension of a technical,
expository text about the process of lightning formation. They tested theddffect
seductive text elements and seductive illustrations on recall and problem solving
(transfer) in two experiments. In Experiment 1, college students readitie)3ms,
seductive illustrations, or both. The results showed that the presence of seductive
elements caused lower performance on recall and transfer tasks. Imiexpe, Harp
and Mayer (1997) compared ratings of cognitive interest (“How much doesatasiah
help you understand the process of lightning?”) and emotional interest (“How
entertaining is the material?”), a distinction based on the work of Kintsch (1980).

Seductive text and illustrations had higher rating of emotional interest, asheoe-
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seductive text and illustrations of important relationships were rated asogngively
interesting. The authors concluded that elements that augment emotionat hageea
weakening effect on learning, whereas adjuncts that increase cognenesirtave a
facilitative effect on learning. This study had serious methodological shartgs (to be
discussed shortly) but was one of the few to distinguish between the influences of
cognitive and emotional interest on the SD effect.

Harp and Mayer (1998) conducted four experiments with college students to
explore the reasons why seductive details cause their damage on rexpdisifoey text.
Along with immediate recall, the authors tested students on a transfer task. In
Experiment 1, 2, and 3, the authors revised the passage to include either highlighting of
main ideas, a statement of learning objectives, or signaling, respgdbueheither
helped learners to avoid recalling SDs better than main ideas. In Expefinmesdrting
the SDs at the beginning of the passage enhanced the SD effect, whereasngtbsemt
at the end of the passage reduced the SD effect. In each experiment, priodgaowle
was controlled via a questionnaire probing students’ knowledge of weather. Mbesaut
generated three hypotheses that could possibly explain the SD effect. Accoitliag t
distraction hypothesiseductive details cause poor comprehension by drawing away
attention from main ideas. Tliésruption hypothesisuggests that seductive details
cause poor comprehension by disrupting the flow of cause and effect ideas aatlygener
the coherence of the text. Tdwersion hypothesisuggests that seductive details cause
poor comprehension by prompting readers to construct a coherent mental rapogsent
around the seductive details rather than around the main ideas of the passage. Results

from the four experiments provided evidence only in support of the diversion hypothesis,
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thus indicating that seductive details do their damage by priming inapproghates
around which readers organize the material.

Overall, Harp and Mayer (1997, 1998) contributed to the SDs literature by
focusing attention on the possibility that SDs affect readers’ text pmogedaurther,
these authors generated and tested viable hypotheses concerning the pateesadfca
the SD effect that opened areas for future research and raised importanhque3nhe
novelty in these studies was that they measured learning in terms of probkerg-sol
transfer and retention rather than solely based on retention of the presentéd, mate
which was the approach taken in many previous studies. Measures of problem-solving
transfer were intended to gauge learners’ understanding. Also, this wastteully to
conceptualize SDs in terms of relevance instead of importance.

However, the study has numerous limitations, only some of which were
acknowledged by the authors, for example, the use of a single text and the lackex delay
measures of recall and transfer. The presence of illustrations may haaetelist
students’ attention or may have caused cognitive load in students’ working mémsry
accounting for the poor recall of main ideas. The 1998 study failed to find posigee eff
from the use of highlighting and signaling of target ideas, which is inconsistérthei
body of research in this area. This raises important questions about the intefitgl va
of the experiments. For example, in both studies, the authors did not provide any
indicators of what makes SDs seductive. There was no control for potentially
confounding variables such as coherence, concreteness, and mode of cognitive
processing. Thus, it is not clear whether readers recalled less becthesentdrference

of SDs or due to other variables such as low coherence of the text. Further, the authors
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assumed that the “Lightning” text is coherent and well-organized but tleyotprovide
evidence for that assumption. Subsequent studies examining Harp and Mayer’s
hypotheses (Lehman et al., 2007) suggested that their text on lightning had substantial
flaws. Thus, the structure and clarity of the text was a potential confound. Alsmra ma
shortcoming of the study is that the three processes predicted by the threedegothe
were not considered to work in conjunction and interactively as evidenced by thenLehma
et al.’s (2007) study.

Lehman, Schraw, McCrudden, and Hartley (2007) designed a study to refine and
extend Harp and Mayer’s (1997, 1998) research on the impact of seductive details in
technical, expository text and to further clarify the reasons for the cordgraMeafluence
of seductive details. | will examine this study in detail because itestec
comprehensive, and has a more reliable design compared to previous studies. Another
reason for a closer look is that | used the same version of the “Lightningtpassavell
as built on the findings of Lehman et al. (2007).

In Lehman et al.’s (2007) studytreatment group of college students read a text
with seductive details and a control group read the same technical, sctertifigthout
seductive details. The text was an improved version (higher coherence) of the
“Lightning” passage that Harp and Mayer (1997, 1998). Free recall, deep prgcess
(ability to produce legitimate claims to support explanations), and recordedg ¢iaok
for each sentence of the text were used to measure the differences lirertesn
groups.

Three hypotheses were formulated that paralleling those of Harp and Mayer

(1998): reduced attention hypothesis, the coherence break hypothesis, and the
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inappropriate schema hypothesis (readers construct an inappropriate scherda a
seductive details instead of around main ideas). Results indicated that studermsstook |
time to read base text sentences when seductive details were preserar6sivg.v
Furthermore, the presence of seductive details reduced recall of thexvadeaenits
and interfered with deep-level processing (decreased ability to produt@ddgiclaims
to support explanations). Also, seductive details had a strong unfavorable effect on
readers’ holistic understanding of the text. Readers of the SDs version deradnstrat
reduced ability to remember and integrate important aspects of the text'slees.

The authors attributed the detrimental effect of seductive details to sexesals.
First, those who read the SDs text spent extra time reading base tertesrilaced
after the seductive detail sentences. This result supports the coherence potadsis;
which asserts that seductive details reduce the coherence of understzaubingy the
reader to generate a less complete representation of the importastievbattext. In
other words, transitioning between seductive detail sentences and base ézxdtesent
disrupts readers’ processing of base text information. Second, seductive ddteiéir
attention devoted to important main ideas, thus impeding recall and deep processing of
more relevant information. These results confirmed the reduced attenpiothésis
developed by Harp and Mayer (1998). Third, those who read the seductive detail text did
not remember seductive detail idea units at a higher rate than base textiiseas
should be the case if the readers’ mental representation was constructed ataatinkse
details. However, the inappropriate schema hypothesis was only partiatiparated
by the decrease in deeper understanding.

Besides replicating Harp and Mayer’s (1998) findings that seductivesdieiadl
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to less deep processing of relevant text information, Lehman et al. (2007)telsdesl

Harp and Mayer’s findings using online measures suggesting that SDs imgede tex
comprehension both by disrupting the coherence of the text and by consuming readers’
limited attention resources. The major conclusion of this study was that tee thre
processes predicted by the three hypotheses seem to work in conjunction and may do so
interactively.

Nevertheless, Lehman et al.’s (2007) experiment did not clarify many of the
important issues in the area such as how type and length of text, type of seduatise de
location of seductive details in the text, and their relevance to it, influefozenation
processing, interest, and recall. As indicated by some of the previous stuglies (e.
Garner et al., 1991; Schraw, 1998), seductive details effect do not appear consistently
across texts and contexts, but it may induce interference when SDs descats’
attention away from main ideas or create breaks in coherence that teaddrave to
repair. “The extent to which seductive details interfere with learningdepgnd on the
extent to which the seductive details are context dependent (Schraw, 2000), the
proportion of seductive detail text to base text (seductive detail densityheraldtive
difficulty of establishing coherence in the text” (Lehman et al., 2007, p. 583). Some of
the limitations of the study are the lack of control for students’ background knowkedge a
well as the lack of any delayed memory measure. Also, these resedefirezd SDs as
segments that are interesting but unimportant or irrelevant to main textbdedsd not
define importance and relevance as well as did not discuss the differeneerbdtem.

Mayer, Griffith, Jurkowitz, and Rothman (2008) examined the effects of

extraneous text elements that differ in interestingness on learning. wattts, do
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students learn more deeply when high-interest adjunct elements are addadnbfe sc
explanation than when low-interest adjunct elements are added? Before this stud
extraneousness had not been examined as a separate independent variablehmnesearc
seductive details with low prior knowledge of biology. In two experimentteckta
different domains of knowledge (viral infections and digestion) Mayer et al. (2008)
presented students with an illustrated booklet, PowerPoint presentation, or narrated
animation (Experiment 1) and with a PowerPoint lesson (Experiment 2). Theydngerte
the texts sentences that were related to the topic but irrelevant to the goal of
understanding the cause-and-effect system—which they called extrantoliss(de
irrelevant details). The inserted sentences were either high in tr(s&rekey can be
considered seductive details) or low in interest (so they cannot be consideretvaseduct
details). In both experiments, the low-interest group outperformed the higbsinte
group on problem-solving transfer but not on retention tests.

Mayer et al. (2008) partially confirmed the SD effect and further extended
previous research on seductive details in three ways. First, the authorsezkéei
effects of details that vary in their level of interestingness (i.ecablyrating the
interestingness of the added material) rather than simply the pregesdzgence of
seductive details, which is the approach taken in most other studies on SDs. Second, they
measured learning in terms of problem-solving transfer and retention rathgusha
retention of the presented material. Third, Mayer et al. (2008) compared the effect
high-interest and low-interest extraneous details using various multicetexts
including booklets, PowerPoint presentations, and narrated animation, rather than printed

text alone.
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A major limitation of the study is the lack of control group that would allow
comparing materials containing extraneous elements (low and high ininteragext
without extraneous elements. Also, Mayer et al. (2008) did not provide an adequate
conceptualization of SDs. They linked SDs to relevance but did not discuss how
relevance differs from importance. Further, Mayer and colleagues werensigtent in
the labels they used for the hypothesis of the seductive details effect.phe\n@us
studies, Mayer (Harp & Mayer, 1997, 1998) used the term distraction hypothesis,
according to which seductive details cause poor comprehension by drawin@mttenti
away from main ideas. In the current study he replaced it with the terntieaduc
hypothesis without providing any rationale for that decision. Another major shanggom
of the study is that the authors did not measure reading/watching time of seductive
segments. They claimed that increasing the interestingness of exatetails from
low to high decreased deeper processing aimed at mentally organizing aratiimgege
main ideas but they did not have a direct measure of cognitive processing duninglea
(which they admitted). Transfer as an indirect measure is not enough for ac&iong
such as theirs. In experiment 2, the authors measured overall learning timees$dme
but this is a vague indicator of information processing since it does not differentiate
between reading of seductive and non-seductive details. As in previous studies on SDs,
researchers did not control for potentially confounding variables such as cohemnce a
concreteness.

Summary of theliteratureon seductive details. The analysis of the literature
on SDs indicates that there are numerous issues that need to be clarifienldoy fut

research. Several lines of inquiry seem relevant in the context of the cuviemt r&ne
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is that the homogeneity of SDs as a unitary concept needs to be established. In mos
studies on SDs, it is not clear whether readers recall less because ddrfieeeinte of
SDs or due to other variables such as text coherence (Lehman et al., 2007) or difference
in concreteness of text elements (Goetz & Sadoski, 1995; Sadoski, 2001). Second,
researchers should clearly distinguish between importance and relevanasst In m
studies, SDs were defined in terms of importance (highly interesting but uremport
details). However, Mayer and colleagues (Harp & Mayer, 1997, 1998; Mayer et al.,
2008) as well as Lehman et al. (2007) defined SDs in terms of relevance (highly
interesting but irrelevant details). As it has been indicated by researdevwanoe and
importance, it is possible that in the absence of relevance instructions, teselers
importance as a default criterion for assessing text (McCrudden & S@08W). If this
is the case, relevance and importance could mean the same thing becausesievanis r
would be determined in terms of what is important for the text structure (e.g., mai
ideas). In the present study, | adopted the instructions condition of previoushesear
SDs (no relevance instructions) and used exploratory factor analysisrnoidete
whether there are differences between relevance and importance. | éXpelitgs to
indicate that these two variables can be used interchangeably in the absenvamndeele
instruction.

A third source of controversy in the SDs studies has been the type of text used
(narrative vs. expository). “Even though informative text has typically beendadrim
of choice, marked differences in the character of text are evident. Thesendétehave
to do with the extensiveness of the written materials, and whether they veerteoimelly

constructed, purposefully manipulated, or naturally occurring” (Alexander &njett
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1996, p. 101). Most studies using narrative text have failed to detect the presence of SD
effect. One reason for that may be the overlap of importance and interesttypé&hof
text (i.e., important main ideas are also high in interestingness), whicheigddhe
presence of a story schema in narratives that mark important elements suctettnthe
characters, or plot or to other factors” (Alexander & Jetton, 1996, p. 101). This contrasts
with scientific, expository texts where main ideas are not consideredstitgy. For this
reason, | think it was more appropriate to use an expository text for the study agiveeduc
details. The text that | employed in the current study has been used in threagrevi
experiments (Harp & Mayer, 1997, 1998; Lehman et al., 2007) and has always produced
results that support the SD effect. |took this as a starting point and built on itHy fur
exploring how different variables were related to one another and to the $D dffe
particular, | used the highly coherent version developed by Lehman et al. (2007).
Another systematic problem in SDs studies has been the lack of control for
potentially confounding variables such as text coherence and background (don@in/topi
knowledge. | considered this issue and constructed an experiment that controlled for
background knowledge and coherence (using a highly coherent text). Further, students
normed each text sentence for interestingness, concreteness, importdmeé\eance so
that the influence of these variables on recall could be separated by signpssicn
analysis.
In terms of data-gathering methods, a number of techniques have been used to
gather relevant information. A few examples are the generation of éittesGarner et
al., 1989), short-answer measures (Garner et al., 1991), question writing (e.g., Atexande

et al.,1994Db), interviews (Wade et al993), on-line techniques (e.g., Lehman et al.,

43



2007), problem-solving/transfer (e.g., Harp & Mayer, 1997, 1998), other deep-level
processing measures (e.g., Lehman et al., 2007), recall (e.g., Harp & Mayer, 1997, 1998;
Lehman et al., 2007), and various text-rating tasks (e.g., Hidi et al., 1982; Lehrhan et a
2007; Sadoski et al., 1993; Wade et al., 1993), with the last two types being most
common. Generally, it is recommended that studies of SDs employ measures of both
surface-level learning (recall, recognition) and deep-level leaftrizugsfer, problem-
solving, essays, etc.). In some previous experiments, recall and recogngisur@se
failed to detect the presence of the seductive details effect (Harp &M#98). In the
current study, | used only immediate recall because of time limitatiquesed by the
rating phase. However, the design of this study did not aim at providing evidence for the
SD effect (which has been already established with this text), but onlydgirgs the
interplay of variables underlying it. This might be considered a flaw in diythte fact
that Harp and Mayer (1998) failed to find differences in students’ recallrafiding the
seductive and non-seductive versions of the “Lightning” passage, but this finding can be
explained with the low coherence of their version (Lehman et al., 2007). Loxterman,
Beck, and McKeown (1994) and McKeown, Beck, Sinatra, and Loxterman (1992) found
that when a text is low in coherence, this may hamper readers’ recall offtertation.
The text version that | used was identical with Lehman et al.’s (2007) text) whg
found to be highly coherent and produced differences in recall due to the SD effect.
Literature Review of Text Characteristics Related to Seductive Details

In this section | present a brief overview of the main findings from research
coherence, importance/relevance, concreteness (imagery), and backgrouredigaowl

These variables will be used in the proposed experiment and for that reason | provide a
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brief summary of findings from other studies as evidence for their relevartee to t
seductive details effect.

Findings from resear ch on coherence. Coherence is the extent to which text
segments are linked structurally to other text segments and to informati@miryn
(Lehman & Schraw, 2002). It increases the number of inferences whilagesad the
degree of connectedness between those inferences that unifies them in atethtegr
representation of the text in memory (Graesser, Singer, & Trabasso, 1994hKints
1998). There are two types of coherence: local and global.

Local coherence represents the unambiguous logical relationship between text
segments and those that precede or follow them. Text segments maydexgitcely
or may take the form of main ideas inferred from the text. Local coheidegermined
by the contiguity of ideas in the text and the consistency of text structureh fd¥gls of
local coherence positively influence syntactic processing and comprehensiamof
ideas by enabling readers to construct referential and causal links ettyaeent text
segments” (Lehman & Schraw, 2002, p. 738). Research has provided evidence that high
local coherence affects positively lower level cognitive measures sueleall and
recognition. In contrast, when local coherence is low, there are positivis effedeeper
processing. In other words, low local coherence (logical gaps between terhsggm
stimulates readers to elaborate and to make logical connections betwessagteghts in
order to integrate each new sentence with the previous ones. This activity promotes
readers’ deeper processing of text ideas.

In contrast, global coherence is “the extent to which the reader is able taucbns

textwide inferences and integrate broad text ideas into a situation modeifhén &

45



Schraw, 2002, p. 738). A situation model is a mental representation of the text that puts
together background knowledge and text information in order to construct a meaningful
picture of the text (Graesser, Singer, & Trabasso, 1994). Background knowledge
mediates the effects of global coherence by enabling readers to redat@idee text to

that knowledge. Whereas local coherence helps readers to understand a téxt literal

global coherence is what readers understand conceptually by constructidghemes

and generating meaning. Nonetheless, coherence, both local and global, igyetassa

text so that a reader can connect main ideas, compose a mental representati@xtf the

and comprehend its meaning. When coherence is high, each new idea is integrated in the
composite mental representation of the text.

Several experiments exploring coherence were conducted by Beck, Laxterma
McKeown, and associates (Loxterman, Beck, & McKeown, 1994; McKeown, Beck,
Sinatra, & Loxterman, 1992). Their results suggested that when a text is higatgrmoh
readers recall more text information compared to those who read a low cohdrent tex
Further, high background knowledge mediates the positive influence of coherence on
recall. For readers low in background knowledge, enhanced coherence improved recall
of explicit text information at shallow levels of text processing (Loxteretaal., 1994;
McKeown et al., 1992).

These findings were corroborated by McNamara and Kintsch (1996) and
McNamara et al. (1996). They reported that high coherence caused improved
performance on shallow processing measures across background knowledge level
however, coherence interacted with background knowledge on the deep processing

measure. Low knowledge readers demonstrated improved deep comprehension when
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text was coherent. In contrast, high knowledge readers’ deep comprehensisethcrea
only when text coherence was low (McNamara & Kintsch, 1996; McNamara, Kintsch,
Songer, & Kintsch, 1996).

Lehman and Schraw (2002) studied the interplay between coherence and
relevance in two experiments that deserve closer attention. College stedehtwo
versions of a 1271-word text about famous explorers (respectively high and low in
coherence). The low-coherence text had breaks in local coherence (Expéjianschin
global coherence (Experiment 2). Relevance was manipulated by askingstade
focus on important explorers and what they discovered (i.e., relevant goaldiogjea
by providing no instructions (i.e., a no-relevance control group). Measure of shallow
processing included a 36-item multiple choice test that assessed recoghitiain ideas
and a free recall assignment that tapped students’ memory for textbaseatido.

Deeper processing measures was represented by “an analysis of causatad,
evidence in support of causal inferences, and a holistic ranking of each reader’s
situational model into five levels of completeness based on an argumentative essa
written after reading the text passage” (Lehman & Schraw, 2002, p. 740).

Results from Experiment 1 indicated that relevance increased deeper ipgpcess
of text by helping readers selectively focus on important information. Thritwguse
this information readers generated justified claims that, in turn, supported the
construction of a situation model. In contrast, relevance manipulations did not affect
shallow processing. The authors concluded that sometimes college students process
factual information and main ideas regardless of experimenter-imposed ratiomsil

mainly because they have automated shallow text processing, and that skdied re
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easily overcome minor breaks in coherence in texts with a strong nar@atipeweent. |f
this is true, it provides a potential explanation why tests for the existé&t effect

using narrative texts have failed to produce positive results. In ExperimentaRthioes
found a strong interaction between coherence and relevance. Breaks inghaloahce
impeded readers’ ability to recall text information but did not affect #iwlity to
recognize text facts on a multiple-choice quiz. Another finding was thatrele
compensated in part for breaks in global coherence. On both measures of deep
processing students performed better when relevance was high compared ito tthese
low-relevance condition. In sum, this study is consistent with previous reseatings
suggesting that improving a text’s coherence improves comprehension wher&asrbrea
coherence disturb reading and reduce comprehension (Loxterman et al., 1994; McKeown
et al., 1992).

In terms of seductive details effect, low coherence presumably would make it
difficult for readers to distinguish main ideas and relate them into an intgrate
representation (e.g., a situation model of the text) which would eventually reduce the
recall of these ideas. In most seductive details studies, background knowledge and te
coherence were not controlled for so the effects of this interaction could have goge in a
direction. In those studies where researchers controlled for background knowladge (H
& Mayer, 1997, 1998; Mayer et al., 2008), readers were selected from the low-knowledge
group. As it is evident from research on coherence, low-knowledge readers detmonstra
poor memory when the text coherence is low. This effect is a potential explanatien of
presence of a SD effect in some studies, especially in those, which have tiegeactri

for low coherence of the text they used (e.g., Harp & Mayer, 1997, 1998). Also, the fact
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that increased coherence had no impact on recognition or recall performanheneamLe
and Schraw’s (2002) Experiment 1 (coherence affected recall in Experimeay2) m
explain why some studies did not find a SD effect on recall (Schraw, 1998), but only on
deep processing measures (e.g., Harp & Mayer, 1997, 1998, Schraw, 1998).

Resear ch on concreteness. Goetz, Sadoski, and associates (Goetz & Sadoski,
1995; Sadoski, 2001; Sadoski, Goetz, & Fritz, 1993a, b; Sadoski & Paivio, 1994;
Sadoski, Paivio, & Goetz, 1991) provided evidence that concreteness of text elements
increased memory. Concreteness was defined as information which is higidabtea
or vivid with easily represented, often material, referent (tree vs. freeddadoski and
colleagues grounded their arguments in the Dual Coding Theory (Clark & PE®@1),
which posits that there are two distinct cognitive systems: the verbaliéigagand the
nonverbal (mental imagery). “Referential connections between the systeamescfor
evocation of mental images by language (or language by images)” (Sadoski, 2001, p.
264). Concrete language is easier to visualize and is rich in such connectionseedompa
to abstract language, which makes it more comprehensible and memorable. Thus,
according to the Dual Coding Theory, information that is represented through verba
propositions as well as visual images (i.e. dual modality) is more egisigved because
of stronger and more diverse neural connections in the brain.

Sadoski et al. (1993b) investigated the effects of concreteness on theritgmilia
comprehensibility, and interestingness of long sentences and short and |grgpieaan
both immediate and delayed recall. They found that concreteness made text more
comprehensible and interesting. Concrete text was recalled better anahadyit

improved recall of abstract sentences that followed a concrete one by appebxima
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70%. Sadoski et al. (2000) replicated these findings with narrative, expository,
persuasive, and literary passages that dealt with a variety of topice\adda variety
of readability levels.

Sadoski and colleagues (Sadoski etl®193a; Sadoski et all993b; Sadoski et
al., 2000) have constructed a causal path model of the relationship among concreteness,
familiarity, comprehensibility, and interestingness. They provided ewdirat from
these three factors, concreteness is the most effective predictor estimgness.
Furthermore, apart from its direct influence, it exerts an indirectteffemterestingness
through comprehensibility. Sadoski (2001) concluded that “highly unfamiliar text wit
obscure, abstract vocabulary would be neither comprehensible nor interesting” (p. 268), a
common phenomenon in textbook chapters. These results are consistent with the tenets
of Dual Coding Theory (Clark & Paivio, 1991).

These findings relate to research on SDs because interesting matghiainniact
detract from the comprehension and recall of abstract, less interestingyrieut m
important material because of its high concreteness. Estes (1982) commented on the
results of a study of the recall of a science textbook (p. 90):

When we looked closely, we could see that there were several highly inipdea units
which were recalled by only a small proportion of our readers and thezesesszral
meaning units of relatively low importance which were recalled by amtscongly high
proportion of our readers. When these problematic units were revieidedrasn the
rest of the text, a curious (but now we find, rather widespread) pattehnarafcteristics
emerged. Important but poorly recalled ideas were often extremely, demsaining
much information in few words.

Considering the fact that main ideas in expository texts are mostlaettetid
uninteresting, one potential explanation of the SD effect is that differences in
concreteness may cause differences in recall of SDs and main ideas. Tlassiegpr

main ideas in a more concrete language may facilitate theit amchtancel the SD
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effect. In this study, | isolated the effects of concreteness on recadllbas aimed to
further illuminate its relationship to interest.

Resear ch on importance and relevance. Research by McCrudden, Schraw, and
colleagues (McCrudden, 2005; McCrudden & Schraw, 2007; McCrudden, Schraw, &
Kambe, 2005) found that there is a clear distinction between importance and relevanc
Importance indicates the degree to which a segment contains essentialtinforma
needed to understand a text (McCrudden, Schraw, & Kambe, 2005). In other words, it
signifies to what degree a text segment is high in the propositional structuexof a t
(Alexander & Jetton, 1996; Kintsch, 1998). “A sentence containing a main idea is higher
in a text’s propositional structure and has greater structural importearte sentence
containing an elaborative detail. Important segments generally argigisse
understanding the text's main ideas regardless of the reader’s goafSiytitlen &

Schraw, 2007, p. 114). In contrast, relevance refers to the extent to which text segments
are germane to the reader’s goals and purposes (Lehman & Schraw, 2002). Its
importance to text processing and recall has been verified in numerous studibs, whic
provided evidence for the existence of relevance effect. This effect Soab@never

text segments are designated as relevant to a particular goal, tasknimgl®@utcome”
(McCrudden, 2005, p. 7). It has been found that relevance instructions exert significant
influence on readers’ goals and purposes when reading text (McCrudden, Schraw, &
Kambe, 2005). There two types of relevance instructions — specific and genetrabf bot
which prompt readers to focus on specific terms or sentences. Specifinceleva
instructions concern reading that is guided by specific questions or objectives

(McCrudden et al., 2005), use of inserted post-questions (Reynolds, 1992), use of
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inserted pre-questions (Shavelson, Berliner, Ravitch, & Loeding, 1974), whereas gener
relevance instructions include assigning readers a perspective dadginggrand reading

for a specific purpose (for a test vs. for entertainment). For a detailesvreitypes of
relevance see McCrudden and Schraw (2007).

Schraw, Wade, & Kardash (1993) had college students read a text from an
assigned perspective in order to examine the separate and combinedéftdetsance
and importance on text learning. Both relevance and importance increasedfriesdll
The findings revealed that readers relied primarily on relevance rativembportance to
choose what text elements to remember. When text had high relevance, the kxtel of t
based importance was irrelevant for recall. Conversely, low-relevanceasxecalled
better when the level of text-based importance was high in comparison to low importance
text. In sum, this study suggested that when readers lack criteria toudstinglevant
from less relevant information they use importance as their defaulta@mnifer assessing
text (McCrudden, 2005).

McCrudden and Schraw (2007) provided additional evidence for the
compensatory mechanism between relevance and importance, indicating that 1) both
specific and general relevance instruction promoted learning of relevgrit)tgeneral
relevance instructions, but not specific instructions, increased readmdptimelevant
segments; 3) ability and age seemed to interact with specific relevatrcetions,
which was conducive for high-ability readers and older reader; 4) releoéiset
deficiencies in reader characteristics concerning working mempacitg, background
knowledge, interest, and reading ability. It compensated for text-retated such as

importance, coherence, and text length.
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Another important finding is that relevance has been related to interest. liya stud
by Schraw and Dennison (1994), college students who read a text from an assigned
perspective rated perspective-relevant segments as more intgtieatimperspective-
irrelevant segments. This finding implies that interest changes as a funatedevaince
instructions.

Alexander and Jetton (1996) defined importance as the value or relative
significance assigned to some object, event, or individual. They differentiaveetine
three types of importance: author-determined, reader-determined, and-teache
determined. Author-determined importance corresponds to structural importance.
Important elements are considered those, which are central to the semactticesbf
the text. One finding concerning this type of importance was that older and apaidec
readers were better able to recognize the underlying structure of theltekt, wv turn,
improved their understanding and recall. Reader-determined importance is base on
judgment that is specific to the individual reader, or, in other words, a personal
construction. Thus, any aspect of the text could be viewed as important depending on
reader’s background knowledge and interests. Teacher-determined importance or
instructional importance represents “the influence of variables outside odater or the
text, such as the tasks that are given, and the goals and intentions of the teacher in
determining importance for learners” (Alexander & Jetton, 1996, p. 95). There is some
evidence that it is not the reader’s interests and perceptions of importanagdbat g
attention and learning in the classroom. Rather, students try to discern whathes te
values. This type of importance overlaps with our conceptualization of relevance as

external instruction that drives students’ attention and effort.
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In sum, importance is a default strategy for guiding students’ attention and
memory, but when relevance criteria are present, readers switch to them to guide
processing. “Importance and interest are not invariant characteristeog.oRather,
both importance and interest vary as a function of relevance such that releyaents
tend to receive higher importance and interest ratings than non-relevtant tex
(McCrudden, 2005, p. 15). On this view, relevance instructions increase interest in
relevant text by making information more salient.

Resear ch on background knowledge (domain/topic knowledge). Another
possible variable related to the potential negative effects of seductivle deta
background knowledge. Several researchers found that personal interest was highl
related to prior knowledge. Renninger and Wozniak (1985) provided evidence that
preschoolers’ personal and gender-specific interests affectedattie@ition allocation.
Interest also increased pictorial recognition and recall of play objectdwiBaPeleg-
Bruckner, and McClintock (1985) found that prior knowledge and interest were good
predictors of learning for middle-school students, but that they were not relateth to ea
other (Schraw & Lehman, 2001).

Chen and Darst (2002) found that background level of experience had a mediating
effect on situational and personal interest. In another study, AlexanddmWiach, and
Schulze (1994) proposed a model of the relationship between subject-matter knowledge
and interest, which included three stages in domain learning: acclimation, eanypet
and proficiency/expertise. Grounding their experiment in this model, they provided
evidence that learners with higher level of domain and topic knowledge were les

susceptible to the SDs effect. These more knowledgeable students wesctesdatir
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seductive details as students with less background knowledge but without interference to
their comprehension. The authors explained this tendency with the finding that “more
knowledgeable learners tend to distinguish text that is interesting fromfiledt i
important, whereas less knowledgeable learners students seem much less aldé to do s
(p. 327). Thus, even when drawn by “tantalizing tidbits in a text” (p. 317),
knowledgeable learners can recognize them as less important to the domain and
consequently focus their effort to remember main ideas. Their richer aad bett
structured knowledge base mitigates the effects of personally involving dunctige
information. These findings indicate that in studies on seductive details, background
knowledge could be a confounding variable if researchers do not control for it. In the
present study, participants were tested for background knowledge with a qué@stionna
meteorology.
Purpose of the Study and Expected Findings

This study was exploratory in nature and emplayedrrelational design in order
to examine the relationship between four predictor variables (relevancesiimgness,
importance, and concreteness) and two outcome variables (recall and readioigSiDse
and base text). The main research question concerned how relevance, importance,
concreteness, and interestingness affected students’ processing araf sschictive
details and base text information in an expository text as well as how theddeswere
correlated with each other. None of the previous studies on SDs has adopted a design
that measures all these variables simultaneously while controlling forecaieeaind
background knowledge. Although there is empirical evidence for their importaisce, i

relatively unknown how powerful the effect of each of them is as well as howrthey a
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related to one another.

| made a number of predictions concerning the results of the experiment. The
first one was that in the absence of relevance instruction, the distinction betwee
importance and relevance would become meaningless, and the correlation beéween t
would be close to 1. A second prediction was that seductive details sentences mggre goi
to be rated as significantly more interesting and concrete and lessantgort relevant
than non-seductive sentences. A third prediction was that all predictor variagpées w
going to increase text recall. A fourth prediction was that in the context gf a dr
expository text with abstract main ideas importance would be negativel{atedreavith
concreteness. For the same reason (nature of the text) | predictedotbréamnoe would
be negatively correlated with interestingness (prediction five). th gpediction was
that concreteness and interestingness may exhibit positive correlationebecacazte
details tend to be vivid and easy to visualize. These factors have been shown te increas
situational interest (Sadoski, 2001).

| conducted a simple regression analysis to measure how each variable
contributed to recall as well as to see if these variables interact witlodeer. |
expected that results would reveal significant main effects for ititegasss,
concreteness, importance, and relevance. | made no predictions in regard tptneedin
because results from previous studies (Lehman et al., 2007; Wade et al., 1993) had been
mixed.

There were two reasons why coherence and background knowledge were not
manipulated experimentally but only controlled for. First, manipulation would have put

additional burden on students’ rating process. Students needed to rate each sentence for
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four different variable so having additional variables would have increased siablgtant
rating time and may have caused fatigue and other problems (e.g., boredom). Second,
these two variables have been researched extensively and their effegts on te
comprehension and recall are known. For instance, readers high in background
knowledge are not susceptible to the SDs effect to the same degree as reaikers low
background knowledge. Also, using a highly coherent text provided basis for a more
straightforward interpretation of results. If readers remembered seddetails better
than base text segments, coherence could be excluded from the possible redisisns for
effect. Thus, coherence was controlled for by using a text version of the “Lightning”
passage that has been established as highly coherent (Lehman et al., 2007), while
background knowledge was controlled for by administering a questionnairephat ta
students’ domain knowledge of meteorology.

The findings were expected to contribute to clarifying the issues with the
definition of SDs. In the past, SDs have been defined in terms of importance (&arner
al., 1989; Garner et al., 1991) as well as relevance (Harp & Mayer, 1997, 1998; Lehman
et al., 2007), with researchers quite often confusing these two constructs. One of the
expected findings in the current experiment was that in the absence of relevance
instruction, students would use importance as a default criterion for assesgsing t
(McCrudden & Schraw, 2007). A potential consequence from this is that defining SDs in
terms of importance rather than relevance would be considered more appropriate
Alternatively, in case of using relevance in the definition of SDs, students wieitdriet

it as importance so in effect the two terms could be used interchangeably.
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CHAPTER 3
METHODS SECTION

Participants

Sixty-eight undergraduate education majors from an introductory educational
psychology course at a large western university participated in the stpastiad
fulfillment of their class requirement. There were 13 male (19.1%) and 55 female
(80.9%) participants, mostly Caucasian (60.3) and Latino (25.0), averagingehrsen
college, with mean age of 23 years.
Materials

The participant questionnaire was almost identical to the one used by Harp and
Mayer (1997, 1998) and included questions about demographic information, including
age, gender, ethnicity, and years in college. It also asked the participatéstieeir
knowledge of weather by writing a check mark on a 5-point scale (rangingyégm
little to very much)and to write a check by each of six weather-related items that applied
to them, including the following: (a) "I know what a cold front is," (b) "I can wiggtish
between cumulous and nimbus clouds," (c) "I know what a low pressure system is," (d) "I
can explain what makes wind blow," (e) "I know what this symbol means" [symbol for
warm front], and (f) "I know what this symbol means" [symbol for cold front]. The
background knowledge questionnaire is available in Appendix B.

The text was a 50 sentence, 967-word passage that describes the formation of
lightning and the conditions under which lightning is most likely to occur. It was
identical to the seductive details text used by Lehman et al. (2007), who adémted it

Harp and Mayer (1998). As with Harp and Mayer’s version, seductive detail sentence
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were dispersed throughout the base text. The passage was modified to increase
referential clarity by either modifying sentences or by addingybrgdsentences.

Overall, the modification increased the coherence of the text comparedotarttiar
Mayer’s (1998) version of the text. In Lehman et al.’s (2007) 50-sentence text, 11
sentences (22%) were labeksgtluctive detail¢high interest/low importance). The
following is an example: “For example, eye witnesses in Burtonsville, |xtaty

watched as a bolt of lightning tore a hole in the helmet of a high school football player
during practice.” The remaining 39 sentences were classified as “Rasentences.”

The following is an example of a base text sentence: “The electricakdiffes between
cloud and ground begin when warm, moist air near the earth’s surface becomes heated
and rises rapidly, producing an updraft.” | used the same version of the text so its
structure remained the same.

The ratings of each sentence were conducted as a paper and pencil task. The
directions on the interest rating scale asked participants to rate theasinh each
sentence of the text using a 4-point Likert-type scale (1 = uninterestingpraewhat
uninteresting, 3 = interesting, 4 = very interesting). Each sentence wasradrabd
listed individually in the order it was presented in the text. The interesy stale
included the following instructions at the top of the page: “Whenever someone reads a
passage, some information is more interesting than others. Now that you ltaeerea
“Lightning” passage, we would like you to rate your interest in each ottitersces in
the story. Use the 4-point scale below to rate the relative interest ofezsehce in the
passage. Circle one number for each sentence.”

The directions on the importance rating scale asked participants to rate the
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importance of each sentence of the text using a 4-point Likert-type scale (1
unimportant, 2 = somewhat unimportant, 3 = important, 4 = very important). Each
sentence was numbered and listed individually in the order it was presented in.the text
The importance rating scale included the following instructions at the top patjee
“Whenever someone reads a passage, some information is more important to tiee passa
than others. Now that you have read the “Lightning” passage, we would like yade to ra
the importance of each of the sentences to the story’s overall meaning. Usgeothe
scale below to rate the relative importance of each sentence in the paSsalgeone
number for each sentence.”

The directions on the relevance rating scale asked participants to rate the
relevance of each sentence of the text using a 4-point Likert-type($catetally
irrelevant, 2 = somewhat irrelevant, 3 = relevant, 4 = very relevant). Eatdnse was
numbered and listed individually in the order it was presented in the text. Thenoeleva
rating scale included the following instructions at the top of the page: “Wheneve
someone reads a passage, some information is more relevant to the passagerthan ot
Now that you have read the “Lightning” passage, we would like you to rate the devan
of each of the sentences to the story’s overall meaning. Use the 4-poirdedoaldo
rate the relative relevance of each sentence in the passage. Circle twee foueach
sentence.”

The directions on the concreteness rating scale, established by Sadoskig&Goet
Fritz (1993a, 1993b), asked participants to rate the concreteness of each senkence of t
text using a 4-point Likert-type scale (1 = very abstract, hard for me tonfiemtal

images of it, 2 = abstract, 3 = concrete, 4 = very concrete, easy for mmtméntal
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images of it). Each sentence was numbered and listed individually in the avdsr it
presented in the text. The concreteness rating scale included the follostnougtions at
the top of the page: “Whenever someone reads a passage, some sentences are more
concrete and imageable than others. Now that you have read the “Lightning’epagsag
would like you to rate the concreteness of each of the sentences to the storyfs overa
meaning. Use the 4-point scale below to rate the relative concreteness s¢ei@nce
in the passage. Circle one number for each sentence.”
Coding

The base text contained 39 sentences and the remaining 11 sentences were
seductive details. The text sentences were not parsed into idea units and divided into
important main ideas, trivial details, and SDs as in Lehman et al. (2007) butodere ¢
on the sentence level. Partial recall of an idea was coded 1. Complete recalleaf an i
was coded 2. Inferences were given code 3. An example for code 1 (partial) is,
“Lightning strikes the highest point” (#33082). An example for code 2 (completd)is, “
000 people a year are injured by lightning” (#33082). An example for code 3 (inference)
is, “Once they [the stepped leaders] meet, a bolt of lightning occurs” (#32767).
Outcome M easures

Two types of outcome measures were used, including reading time anafecal
text sentences. Reading time was recorded for each sentence of thehtexigarést
millisecond. For the free recall task, participants were asked #® a@awn as much as
they could remember about the story.
Procedure

Students’ domain knowledge of meteorology was measured via a questionnaire.
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Students also provided demographic information, including age, gender, ethnicity, and
years in college. Next, participants were informed that they would be readixig a t

about lightning formation at a self-selected pace. They were instringtethey should

read the text for understanding and that they would be doing three tasks after they finis
Next, they read the text on a computer screen sentence by sentence so tltatineadin
information could be collected. When a student was finished reading a sentence, he or
she pressed a button to go to the next sentence. Once all participants we finishe
reading, they were tested on a free recall task asking them to rememhetaas they
could from the text. Next, they worked for five minutes on a fill-in task that included
basic math problems such as 213 — 67 = ?. The goal of this task was to preclude (inhibit)
memory traces from the free recall procedure to leak into the rating tasly Fi
participants were asked to rate each sentence for interestingnessamo@orélevance,

and concreteness. The researcher read aloud the instructions and indicatedehtst s

should wait for further instructions once they finished the scale.
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CHAPTER 4
RESULTS AND STATISTICAL ANALYSES

Data Analyses

Six different analyses were conducted. The first examined questionnaire
reliability. The second and third examined differences between reading timecatid r
for base text and seductive text segments using depargsig. Composite reading
time and recall scores were created for base text and seductive delalpassage. The
fourth set of analyses compared ratings for base text and seductive sdgniiiets
interestingness, concreteness, importance, and relevance variables usiigulepe
tests. The fifth set examined pairwise correlations between varialbids the sixth set
used simple regression analysis to examine how the interestingness,arwsset
importance, and relevance variables were related to recall and reading tim
Questionnaire Reliability

Means and standard deviations for each of the seven items appear in Table 1. The
mean score for all the participants was M = 2.036, which indicates overall low kigewled
of weather.The meteorology questionnaire displayed acceptable reliability with
Cronbach's Alpha = .718 (see Table 2).
Background Knowledge

| created a single composite score for the seven items from the quesépnnair
which represented the background knowledge variable. The mean score was M = 14.250,
SD =4.912. This result indicates that on average participants had very low knowledge of
weather and meteorology. A correlational analysis revealed that backgrounedgewl

was not significantly correlated with reading time for seductive serddnse005) and
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base text sentencas<.063) as well as with recall of seductive sentences-(011) and
base text sentencas<.057). These results mean that background knowledge did not

play a role in this study mainly due to students’ low knowledge on the subject.

Table 1. Mean Scores for the Background Knowledge Questionnaire

Mean | Std. Deviation N
MQ1 1.838] 1.2169] 69
MQ2 2.764] 1.2108] 69
MQ3 2.294] 1.0797 69
MQ4 1.955¢ 1.1254] 68
MQ5 2.0731 1.2133 69
MQ6 1.661¢ 1.10101 69
MQ7 1.6619 1.1010} 69

Table 2. Overall Reliability for the Background Knowledge Questionnaire

Cronbach's
Alpha Based of
Cronbach's Standardized

Alpha ltems N of Items

718 723 7
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Reading Time

| compared the reading times for the base text and the seductive detailsegnte
| analyzed reading time by computing the mean time spent readingvestim a
sentence. Time per word was computed by dividing sentence time by the number of
words in that sentence. The procedure was identical to the one used in Lehman et al.
(2007). Several reading times were greater than four standard deviations frosathe
and were replaced by the participant’s mean reading time for compargiviergs (i.e.,
base text or seductive details). These corrections occurred in less than eneqfeaalt
reading times.

There was a statistically significant difference between rgadimes for the base
text sentences (M = 407.48; SD = 105.514) and the seductive details sentences (M =
376.03; SD = 113.253)= 3.545p = .001, as shown in Table 3. More specifically,
seductive sentences were read faster than base text, as shown in Tablbet, tRare
was a significant correlation between the reading times for the twodyjsestences (=
.778,p = .000), as shown in Table 5. This finding is in contrast to findings from previous
research (Lehman et al., 2007) and will be discussed in detail in the discussion section.
However, reading time for seductive and base text was not significanthatedravith

recall.

Table 3. Paired Samples Statistics for Reading Time

Mean N Std. Deviation[Std. Error Meah
[Pair1 Time2_ NSD 407.485 68 105.5143 12.79549
Time2_SD 376.031 68 113.2538 13.7340%
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Table 4. Paired Samples Correlations for Reading Time

N Correlation Sig.
Pair1 Time2 NSD & Time2_SD 68 78 .00(
Table 5. Paired Samples Test for Reading Time
Paired Differences
95% Confidence
Std. Interval of the
Std. Error Difference
Mean [Deviation| Mean | Lower | Upper | T | df |Sig. (2-tailed)
[Pair Time2
1 _NSD
- 31.4538{ 73.1691{8.8730113.7431]49.1646{3.549 67 .00
Time2
_SD
Recall

The recall scores were coded 1 = partial idea unit; 2 = complete idea unit; 3 =
inference. | conducted fotHtests to evaluate scores for each level as well as overall
recall. The fout-tests in Table 6 revealed that: 1) the total number of recalled idea units
for seductive detail sentences (M = .481; SD = .173) was significantly hignrethose

for base text sentences (M =.186; SD = .123); 2) the number of recalled incochgdete i
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units for seductive detail sentences (M =.207; SD = .134) was signifitagiigr than
incomplete idea units for base text sentences (M = .111; SD = .075); 3) the number of
recalled complete idea units for seductive detail sentences (M = .274;18D)-was
significantly higher than complete idea units for base text sentencesqQRb=SD =

.070); and 4) the number of recalled inferences for seductive detail sentence@16/ =
SD = .044) was significantly lower than inferences for base text sent@nee938; SD

= .40).

Table 6. Paired Samples Test for Recall

Paired Differences
95% Confidence
Std. | std. Interval of the Sig.
Deviati| Error Difference (2-
Mean on [ Mean| Lower |Upper[ t [Df|tailed
|Pair 1 SDrecall_total -
.2950] .19937 .0241¢ 24674 .34321 12.204 67 .00(
NSDrecall_total
|Pair 2 SDrecalll -
.0959¢ .15564 .0188¢ .0583] .13364 5.085 67 .00(
NSDrecalll
|Pair 3 SDrecall2 -
19907 .15529 .0188: .16144 .2366] 10.569 67 .00(
NSDrecall2
|Pair 4 SDrecall3 -
-.02244 .0519( .0062¢ -.03494-.00984 -3.564 67 .001
NSDrecall3

Notes: 1.Proportion of SD recalled greater than NSD using 1, 2 or total §te2p. 2.

Paraphrases (3's) greater for NSD than SD
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Table 7. Paired Samples Correlations for Recall

N Correlation Sig.
|Pair 1 SDrecall _total &
69 1372 .287
NSDrecall_total
Pair 2 SDrecalll & NSDrecalll 69 -.015 .9043
Pair 3 SDrecall2 & NSDrecall2 68 .293 .015
Pair 4 SDrecall3 & NSDrecall3 68 2572 .034

These results are in agreement with previous research indicating that pedple t
to remember seductive details better than base text sentences. Thetffiatthg
number of recalled inferences for seductive detail sentences was siglyificaetr than
inferences for base text sentences further corroborates the temll@nogople have
trouble remembering main ideas (less interesting and less concrete abiopeductive
details). In other words, when ideas are relatively uninteresting, peopletca
remember the complete or even partial idea and in the case when they remember
anything, it is mostly inferences.

Ratings

Table 8 shows mean ratings for interest, importance, concretenesseaadcel
for seductive and base text segments, while Table 9 shows differences betagsn m
Participants rated SDs sentences as significantly more inter@gtn@.331; SD = .480)
than base text sentences (M = 2.817; SD = .618Y,) = 8.392p = .000. They also
rated seductive sentences (M = 3.243; SD = .464) as significantly more concrete

compared to base text sentences (M = 2.877; SD = 4U@)) = 6.346p = .000. The
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opposite tendency was found in terms of importance and relevance. Base texesente
were rated significantly more important (M = 3.073; SD = .407) than seduetitenses
(M =2.830; SD = .571},(67) = -3.655p = .001 as well as significantly more relevant
(M =3.092; SD = .417) than seductive sentences (M = 2.819; SD =t§&17),= -3.661,

p = .000.

This finding is in accord with previous studies on seductive details, which
characterized seductive details as interesting but unimportant/an¢lext segments
(Wade & Adams, 1990; Wade et al., 1993). Furthermore, the results comply with
Sadoski and Goetz's (Sadoski, 2001; Sadoski, Paivio, & Goetz, 1991) hypothesis that

seductive details are comparatively more concrete and imageable thagxbase t

Table 8. Paired Samples Statistics for Ratings

Mean N Std. Deviation|Std. Error Meap

[Pair1 IN_SD 3.331¢ 69 .48021 .0582]
IN_NSD 2.8174 68 .6140¢9 07441

|Pair2 IM_SD 2.830? 69 57124 06928
IM_NSD 3.073¢ 68 40734 .0494¢

[Pair3 C_SD 3.243] 69 4642 .05629
C_NSD 2.877]1 68 4463 .05413
|Pair4 R_SD 2.819" 68 .6210¢ .0753]
R_NSD 3.092/ 68 41704 .05051
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Table 9. Paired Samples Test for Ratings

Paired Differences

95% Confidence

Std. Std. Interval of the Sig.
Deviatid Error Difference (2-
Mean n Mean | Lower | Upper t df | tailed)

|[Pair 1IN_SD -
51409 .5051¢ .0612% .3918( .6363] 8.393 67 .00(

IN_NSD

|Pair 2IM_SD -
-.24369 .54974 .0666]1 -.3767] -.11061 -3.65§ 67 .00}

IM_NSD

|Pair 3C_SD -
36624 47594 .0577] .25104 .48144 6.344 67 .00(

C_NSD

|Pair 4R_SD -
-.2728¢ .61454 .07451 -.42163 -.1241( -3.661 67 .00(

R_NSD

Correlations

The analysis of correlations between students’ ratings of interest, anpeyt
concreteness, and relevance for seductive and non-seductive sentencesramne show
Table 10. There are (8 X 7) / 2 = 28 possible correlations between these variables. 1
briefly describe nine of the significant correlations that are relevant toitia
predictions (the rest of the correlations can be seen in Table 10):
1) Interest for seductive sentences was moderately correlated withamuofor

seductive sentences¥ .488,p = .01);

70



2) Interest for seductive sentences was moderately correlated witletemass for
seductive sentencess% .480,p = .01);
3) Importance for seductive sentences was moderately correlated witateaess for
seductive sentencess% .446,p = .01);
4) Importance for seductive sentences was strongly correlated veitamek for
seductive sentencess% .862,p = .01);
5) Interest for non-seductive sentences exhibited moderate to high conreléh
importance for non-seductive sentenaes (698,p = .01);
6) Interest for non-seductive sentences was moderately correlétecbwcreteness for
non-seductive sentences{.533,p = .01);
7) Interest for non-seductive sentences was moderately correlétectlevance for non-
seductive sentencess%£ .570,p = .01);
8) Importance for non-seductive sentences was moderately correlatesbmgtieteness
for non-seductive sentences<.608,p = .01);
9) Importance for non-seductive sentences was highly correlated with reddeanon-
seductive sentencess% .846,p = .01);

Table 10 also includes correlations between ratings, reading time, and recall. The
most important of these results are described below:
1) Reading time for seductive and non-seductive sentences was uncorreflatexdtali
of both seductive and non-seductive sentences (see the table below).
2) Interest ratings for seductive sentences were modestly calrelidterecall of
seductive sentencess% .320,p = .008) as well as interest ratings for non-seductive were

modestly correlated with recall of non-seductive sentemces305,p = .011).
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3) Recall for SD and NSD segments was not correlatedi32,p = .282).
4) Importance and relevance were highly correlated for NSD&46,p = .000) as well
as for SD( =.862,p = .000).
These four results are highly relevant to the initial hypotheses of the studyand ar

discussed in detail in the next section.

Table 10. Correlations

Word| Sd [NSD
IN_S[IM_S[C_ §R_§IN_|IM_|C_N|R_N|Timeg Time|recallrecal

D | D |D|D|NSDNSD| SD|SD| SD| NSO total tota

IN_SD Pearson .48¢.48(0.333 .599 .47 .3171 .364 .32(
1.00( -.087 -.022 -.071
Correlation B I I i i i i
Sig. (2-
.00(.0049.004 .00 .000 .00 .004 .484 .859 .00§9 .564
tailed)
N 68 6 68 6 6 69 64 6§ 68 68 64 68§
IM_SD Pearson 488 444 .864 .367 .408
1.00( 147 .23§4 .094 .053 .05( -.224
Correlation : B I i
Sig. (2-
.00d .004.00d .004 .001 .234 .051 .459 .665 .684 .064
tailed)
N 6 6§ 69 64 683 68 68 68 6§ 68 6 68

IC_SD Pearson .48(.446(1.00.364 .44( .48( .454 .41
.011 .089 .004 .22§

*k * *k *k *k ** **

Correlation 0

Sig.2-taileq .00(¢ .00( .007 .000 .00¢ .00q .00q .939 .469 .985 .064

N 6 6§ 6§ 6 69 68§ 6§ 6 6§ 63 69 68

72



[IR_ SD Pearson | .339.862(.3641.0C .359 .35]
244 .094 .024 -.024 .013-.269
Correlatiorf ™ T 71 o ™ "
Sig. (2-
.00§ .00(.004 .044 .009 .434 .009 .844 .859 .921 .024
tailed)
N 69 69 69 6d 69 69 69 69 69 68 69 68
IN_NSD Pearson | .599.361]|.44(.244 .69 .533 .57¢
1.00( 144 179 .144 .305
Correlatior] i T i i i i
Sig. (2-
.00q .004.00(.045 .00q .00q .00q .249 .144 .241 .011
tailed)
N 6d 69 69 6d 69 69 69 69 69 69 69 68
IM_NSD Pearson 479 .408].48(.359 .69¢ .60§ .844
1.00( 181 .161 .081.319"
Correlation *% * *%k *% *%k *% *%
Sig. (2-
.00q .003.004.009 .00d .00q .00q .127 .189 .509 .009
tailed)
N 64 69 69 6d 69 69 69 69 69 68 69 68
IC_NSD Pearson | .317 454 .539.608 576
147 .094 1.00( 247 .179 .001 .214
Correlatior] i " i i
Sig. (2-
.00 .237.004.435 .00 .00d .00q .04 .151 .994 .074
tailed)
N 6d 69 69 6d 69 69 69 69 69 69 69 68
[IR_NSD Pearson | .364 .414.351 .57( .844 .576
236 1.004 .174 .1671 .049 .271
Correlation *% *%k *% *%k *%k *%
Sig.2-tailed .004 .057.00(.004 .00( .00d .00C 144 .174 .694 .024
N 69 69 69 6d 69 69 69 69 6 69 69 68
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Word  Pearson 1.0
-.0871 .094.011.024 .14 .187.247| .17 769°[ -.119 .086
Time_SLCCorrelatior] 0
Sig. (2-
487 .45€.937.844 .2494 .1279 .049 .144 .00q .35( .486
tailed)
N 6 69 69 6 6 64 69 64 68 6§ 69 68
Time_  Pearson - .769
-.027 .053.089 174 .16] .179 .167 1.00¢ -.059 .199
INSD  Correlation .022 "
Sig. (2-
.859 .664.469.859 .144 .189 .157 .174 .00C .664 .104
tailed)
N 6 68 69 6§ 69 69 69 6 68 69 69 68
SDrecall Pearson .32(
.05(1.004.014 .144 .08] .001 .049-.115 -.0531.00( .134
B Correlatiof ~
Total  Sig. (2-
.00§ .684.984.921 .247 .509 .995 .694 .35( .666 .284
tailed)
N 6 69 69 6 6 6 69 64 68 6§ 69 68
INSD Pearson -.26 .319
-.071 -.22¢.228 .305 .219.271] .08 .199 .1341.00(
Irecall_  Correlation 9 "
Jtotal Sig. (2-
.564 .064.064.02¢4 .011 .00§ .074 .02 .48 .10§ .28%
tailed)
N 6 69 69 6 6 68§ 69 64 68 6§ 69 68

** Correlation is significant at the 0.01 level (2-tailed test).

*, Correlation is significant at the 0.05 level (2-tailed test).
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Regression Analyses

Table 11 shows the descriptive statistics for the interestingness, tenes®
importance, relevance, and reading time variables used in the regressiois analies
Tables 12, 13, and 14 show the model summary table with total correlations, the ANOVA
results, and the regression coefficients respectively. Table 14 reveati@nly interest
was a significant predictor of recall of seductive deta#sZ2.932,p = .05). This finding
is in accord with the seductive details effect hypothesis (Harp & Mayer, 1997, 1998;
Lehman et al., 2007). However, the overall correlation between the five earaid
recall, as shown in Table 12, was not signific&ht(377,R2 = .142,p = .083). The
finding that importance, relevance, and concreteness were not significantqueadias
surprising and was against predictions based on pervious research. Potentiatiexgla

are provided in the discussion section.

Table 11. Descriptive Statistics for Recall and Reading Time of Seduetnterses

Mean | Std. Deviation N
Sdrecall_total 4813 17351 68
IIN_SD 3.331¢ .48021 68
IIM_SD 2.8301 57128 68
Ic_sD 3.2431 4642 69
IR_SD 2.819f .6210¢ 68
\WordTime_SD 376.031 113.2538 69
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Table 12. Model Summary for Regression Analysis of Seductive Details Semtenc

Change Statistics

Sig.
Std. Erro F
R JAdjusted § ofthe | R Squard F Char

[Model] R |Squard Square | Estimate| Change |Changq dfl df2 | ge

1 377 142 .073 16707 144 2.05¢9 5 64 .083

a. Predictors: (Constant), WordTime_SD, C_SD,

R_SD, IN_SD, IM_SD

Table 13. ANOVA for Recall of Seductive Details Sentences

Model Sum of Squaré df Mean Squaré F Sig.
1 Regression 281 5 059 2054 .083]
Residual 1.73( 62 .024
2.014 67
Total

a. Predictors: (Constant), WordTime_SD, C_SD, R_SD, IN_SD, IM_.

b. Dependent Variable: SD_Recall_total
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Table 14. Coefficienfs

Standardi
Unstandardized | zed Coeff;
Coefficients icients Correlations
Std. Zero-
[Model B Error Beta T Sig. | order |Partial Part
1 (Constant) 2772 .187 1.453 151
IN_SD 157 .054 434 2.937 00§ .32q .349 .341
IM_SD -.024 .08¢ -.079 -.304 .764  .05( -.03§ -.031
C_SD -.064 .053 -170  -1.217% 224  .004 -.153 -.143
R_SD -7.52¢ .067 .00( -.001 999 .014 .00¢ .00d
WordTime |
. .00¢ .00¢ -.068 -.564 573 -.119 -.073 -.067

a. Dependent Variable: SDrecall_tot

A replication of the above analysis using base text sentences as the outcome

variable indicated that none of the five predictors reached significancerifides

statistics are shown in Table 15. A one way analysis of variance in Table 17

demonstrated that the total effect of the four variables on recall was ircsEghifF =

1.923,p=.103). The regression analysis in Table 18 confirmed this result for total

effect. The correlation between all four variables and recall wasifisemt (R = .366,

R2 =.134p=.103). In a simultaneous regression analysis, none of the predictor

variables were significant because the “part correlations” (i.e., thenearin recall
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scores explained uniquely by each variable) was insignificantly sinalt@efficients
and part correlations are displayed in Table 16). These results indicdtestheg
variables do not explain individually, or collectively as a set of variables, dicagri
proportion of the variance in the recall of base text sentences. Each of theesariabl
explains a small, but non-significant amount of unique variation in recall of base te

sentences. In other words, none of the four ratings is very predictive df recal

Table 15. Descriptive Statistics for Recall and Reading Time of Non-seel@#ntences

Mean |Std. Deviatio N
NSDrecall_tote .1864 .1237]] 68
IN_NSD 2.8171 .6140¢8 68
IM_NSD 3.073¢ 40734 69
IC_NSD 2.877] 44634 69
IR_NSD 3.0924 41704 68
\WordTime_NS[O 409.253 106.5066 69

Table 16. Model Summary for Regression Analysis of Non-seductive Sentences

Std. Erro Change Statistics

R [ Adjusted| ofthe |R Squarq F Sig. F

14

IModel| R [Squard R Squarg Estimate| Change|Changq dfl | df2 [Chang¢

1 .366] .134 .064 .11977 134 1.923 5 64 .103

a. Predictors: (Constant), WordTime_NSD, IM_NSD,

C_NSD, IN_NSD, R_NSD
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Table 17. ANOVA for Recall for Non-seductive (base text) Sentences

Sum of
[Model Squares df Mean Squar F Sig.
1 Regression 13§ 5 .02§ 1.923 .103]
Residual .88¢ 62 .014
Total 1.024 67

a. Predictors: (Constant), WordTime_NSD, IM_NSD, C_NSD, IN_NSD, R_NSD

b. Dependent Variable: NSDrecall_total

Table 18. CoefficientDependent Variable: NSDRecall tgtal

Standardi-
Unstandardized zed
Coefficients  |Coefficientg Correlations
Std. Zero-
IModel B Error Beta t Sig. | order|Partia| Part
1  (Constant) -.145 126 -1.154 253
IN_NSD .029 .034 144 844 .400 .30 .107 .10¢
IM_NSD .06( .07§ 194 759 .451 .319 .09q .09¢
C_NSD .00d .043 -003 -.019 .98 .219 -.004 -.00Z
R_NSD .001 .067 .004 .009 .993 .271 .001 .00}
WordTime |
.00¢ .004 147 1.171 .24 .199 .147 .13§
NSD
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One especially important finding in Table 18 was that concreteness was not a
significant predictor of recall of seductive sentences. According to Sadasky énd
colleagues (Goetz & Sadoski, 1995; Sadoski, 2001; Sadoski, Goetz, & Fritz, 1993a,
1993b; Sadoski, Paivio, 1994; Sadoski, Paivio, & Goetz, 1991), concreteness increases
memory, because, consistent with the Dual Coding Theory, information that is
represented through verbal propositions as well as visual images is miyreetiasved
because of stronger and more diverse neural connections in the brain.

Another unexpected finding was that importance was not a significant predictor of
recall of non-seductive sentences. According to previous research (Schrdey,&Va
Kardash, 1993), both relevance and importance increase recall of text. Thussit seem
that there are unexplained contextual factors that cause importance to fereatdif
degrees of impact as a predictor of text recall.

Summary of Results

In sum, seductive details were recalled far more than non-SD segments.
Interestingly, the inference scores displayed the reverse tenderidoy88). Interest
ratings were correlated with recall for SD but not for non-SD segments,ashere
concreteness, importance, and relevance were not significantly cearedisth recall for
either type of text. In other words, only interest predicted recall for SDesggm
whereas none of the ratings or reading time scores predicted recallDasegiients.
Recall scores for SD and NSD segments were not correlated. As expagi@dance
and relevance were highly correlated for NSD as well as for SDneeste
Interestingness and concreteness were only moderately correlatechforpest of

sentences. Further, seductive sentences were read faster than nonesedastiv
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CHAPTER 5
DISCUSSION AND CONCLUSIONS

Review and Discussion of Results

This study explored the relationship between relevance, interestingness,
importance, and concreteness, on the one hand, and recall and reading time ekseducti
and base text sentences, on the other. The main research question concerned how the
four predictor variables affected students’ recall of seductive details aadea
information in an expository text.

Background knowledge was not a significant factor in this experiment because it
did not affect students’ recall and reading time scores. On average ppatsdiad very
low knowledge of weather and meteorology so probably that was the reason for the
insignificant correlations. Another potential explanation is that understangirigifig
formation (topic knowledge) is not facilitated by knowledge of weather (domain
knowledge).

| made six predictions concerning the results of the experiment. | bedatinevit
most straightforward, which stated that in the absence of relevance iosirtioe
distinction between importance and relevance would become meaningless, and the
correlation between them would be close to 1. This was the case, with relevdnce a
importance being highly correlated for seductive (862) and base text € .846)
sentences. This finding provides a rationale for researchers to us® ttegms
interchangeably in the absence of relevance instructions. Furthermstackof
differentiation between the two concepts resolves the problem of defining seductive

details as being of low importance or relevance. Although in practical teemesis no
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difference between students’ perception of importance and relevancetéhedmg
interpreted as importance), technically it is more appropriate to use impgonathe
definition of seductive details.

Students’ ratings of seductive and non-seductive sentences confirmed the initia
expectations (prediction 2). Seductive details sentences were ratgditxsasitly more
interesting and concrete and less important and relevant than non-seductiveesente
This finding is in accord with previous studies on seductive details, which drazadt
seductive details as interesting but unimportant/irrelevant text segriiésnde & Adams,
1990; Wade et al., 1993). Furthermore, the results comply with Sadoski and Goetz’s
(Sadoski, 2001; Sadoski, Goetz, & Fritz, 1993a; Sadoski, Paivio, & Goetz, 1991)
hypothesis that seductive details are comparatively more concrete agehinke than
base text.

A third prediction was that all predictor variables would increase text.reca
However, the findings from the regression analyses demonstrated that omdgtinias a
significant predictor of recall, and only for seductive sentences. This cestdsponds
to previous findings that situational interest facilitates learning ofinéormation
(Mitchell, 1993; Schraw, Bruning, & Svoboda, 1995; Schraw & Dennison, 1994; Wade,
1992; Wade & Adams, 1990). Students probably found seductive sentences interesting
because of their unexpectedness (Iran-Nejad, 1987), emotional charge or provogativenes
(Goetz et al., 1992; Kintsch, 1980), suspense (Jose & Brewer, 1984), familiarity and
comprehensibility (Sadoski et al993a; Schraw et al., 1995), personal relevance (e.g.,
how to avoid being struck by lightning), and their promoting character identficat

(Anderson, Shirey, Wilson, & Fielding, 1987). My interpretation of these effetisi

82



the above-mentioned characteristics of seductive sentences increasedrthtexhich

the readers engaged with the text, which facilitated recall (Mitd893). This position

is in agreement with Schraw et al. (1995), who provided evidence that coherence,
vividness, ease of comprehension, emotiveness, prior knowledge, and engagement were
related to interest and that interest mediated their influence on text rEleast, there are

many factors that affect recall indirectly through their influence omaste The current

study did not explore these relationships, but the abundance of previous findings in this
area makes the current interpretation viable.

On the other hand, a surprising finding in this study was that concreteness did not
significantly affect recall of seductive sentences. The resultalegl/that concreteness
affected memory of seductive sentences, but this effect was far frasticat
significance jp = .228). In previous studies, Sadoski, Goetz, and associates (Goetz &
Sadoski, 1995; Sadoski, 2001; Sadoski, Goetz, & Fritz, 1993a, 1993b; Sadoski & Paivio,
1994; Sadoski, Paivio, & Goetz, 1991) found that concreteness of SDs had a direct
influence on recall. They explained this result using Dual Coding Theomk(&la
Paivio, 1991), according to which seductive details, being concrete and highly imageable
compared to non-seductive text segments, are more easily encoded via visuidy mnodal
addition to verbal modality. This dual coding of seductive segments facilitatestive
successful encoding in and retrieval from long-term memory. Possiblaatiptes why
the current results may be different from those of Sadoski and colleagues include
peculiarities of the sample population, idiosyncrasies of the text, or spegifics i
situational factors such as differences in reading/rating instructionsise’ in the

environment.
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Previous research has established that assigning a perspective whey adagt
(Schraw, Wade, & Kardash, 1993) or giving relevance instructions such as “read to
prepare for a multiple choice test” increased recall of text (McCrydgighraw, &

Kambe, 2005). In this light, the results of this study indicating that relevancealoes
predict recall of either seductive or non-seductive sentences are notisgrpris
considering the lack of specific relevance instructions. When readersri@ria to
distinguish relevant from less relevant information, they use importance raddfaailt
criterion for assessing text (Schraw et al., 1993).

Another unexpected finding was that importance did not predict recall for base
text ideas. This did not match my initial hypothesis and goes counter ths fesul
previous studies, which found that importance increased recall (Alexandep&, Jett
1996; McCrudden & Schraw, 2007). As mentioned above, in the absence of relevance
instruction, importance is the strategy for guiding students’ attention andnne@ne
possible explanation for the insignificant effect of importance on text fecddbth types
of text segments is that readers did not pay much attention to the definition ofinggort
in the rating instructions, but instead used reader-determined importancan@éex
Jetton, 1996) to decide what is important. For example, in the “Lightning” text there
were sentences discussing how understanding the process of lightning waantrfpor
saving many human lives, which might have been rated as important from an everyday
perspective instead of being assessed as important for understanding thegfroces
lightning formation (Harp & Mayer, 1998) or important because being central to the
semantic structure of the text (structural importance as defined kgrdler and Jetton,

1996).
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Furthermore, the lack of systematic definitions of importance in the seelucti
details literature makes it hard to compare findings from different studiesonly did
researchers use different definition of importance, but studies differeans ¢¢ who
rated the text (e.g., text structure experts, teachers, or studentspaciltaf the findings
of this study diverge from previous ones need not imply a logical inconsistency but
requires a more detailed exploration of the issue. Moreover, none of the previoes studi
of seductive details has examined the effects of importance via regression and
correlational analyses so it is hard to do a comparative analysis of the Gadengs.

My fourth prediction was that in the context of a dry, expository text with abstra
main ideas importance would be negatively correlated with concretenessndihgdi
exhibited an unexpected pattern. Importance for seductive sentences wageatyodera
correlated with concreteness for seductive sentencetéd6,p = .01) and importance
for non-seductive sentences was moderately correlated with concrdtaness-
seductive sentencess%£ .608,p = .01). Itis hard to explain these results in terms of the
established theoretical thinking and empirical findings. According to Duah@odi
Theory (Clark & Paivio, 1991), which was discussed above, main ideas (high
importance) in a dry, expository text usually are hard to remember becayseehe
highly abstract and therefore hard to imagine (and be processed in both verbal and visual
modality). One explanation is that idiosyncrasies of the text or/and theg@aalg have
affected these correlations in the current study. For example, the basentexces in
the “Lightning” passage (e.g., the “return stroke” is the electagaknt that returns to
the cloud) may be more concrete and imageable than what is normal for aisdesxitif

Also, the current study did not differentiate between main ideas (important but
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interesting), supporting ideas (important but uninteresting) and trivialgletai
(unimportant and uninteresting). Most previous studies of seductive details (Lehman et
al., 2007; Wade at al., 1993) made this distinction so it is possible that the difference i
findings is due to this inconsistency between studies. In the current experimient, hig
concreteness of unimportant base text information could have increased theiaorrelat
between base text and seductive sentences.

Previous research (e.g., Lehman et al., 2007) established that seductigdrdetail
the “Lightning” passage were rated as interesting but unimpoliaséq on independent
raters) in contrast to main ideas which were important but uninterestasgdB®n that
finding, my initial hypothesis (prediction five) was that importance would be inetyat
correlated with interestingness. However, in the current study, interestdoctive
sentences was moderately correlated with importance for seductive ssrtenzl88)
and with importance for base text sentences.75); and interest for base text
sentences was moderately correlated with importance for baserterxices (= .698).

In other words, readers considered main ideas to be somewhat interesting arneseduct
sentences to be somewhat important. Even though interest ratings for seduats/e deta
(M = 3.331) were significantly higher than those for base text sentence2 @17, and
importance ratings for base text sentences (M = 3.073) were signifibagtter than

those for seductive sentences (M = 2.830), these moderate correlations require
explanation so a more detailed further inquiry into the rating methodology and the
differences between the two types of text elements is needed. Thesatmoder
correlations between interest and importance may be due to the lack of ddteyesti

between main ideas (i.e., highly interesting and important), factual detils (
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uninteresting, but important information), and boring trivia (i.e., low in interest and
importance), which was the case in some of the previous studies on seductive details
(Lehman et al., 2007; Wade & Adams, 1990; Wade et al., 1993). Thus, researchers using
the “Lightning” passage need to separate base text segments intdthessategories so
that it can be established how interest and importance correlate for esgdrgat

A sixth prediction was that concreteness and interestingness will exlpbditive
correlation because concrete details tend to be vivid and easy to visualize. Tioese fac
have been shown to increase situational interest (Sadoski, 2001). However, the results
revealed only a moderate correlation between interest and concretersestufdive (=
.480) and for base text £ .533) sentences. This correlation was much lower than what
was expected initially. According to the concreteness hypothesis fSDtleéfect
propounded by Goetz and Sadoski (1995), seductive (interesting) details are resdember
because they are highly concrete compared to the usually abstract nan+sexhes
(esp. main ideas). Again, a potential explanation for the discrepancy hetgeés may
be some inadequacies in the rating procedure (e.g., poor instructions, lack of student
engagement). Another possible explanation is the lack of differentiation inetvede
ideas (usually abstract) and uninteresting supporting ideas or trivia (not mecessa
abstract), which was adopted in some of the previous studies (Wade & Adams, 1990).
This blending of main ideas, supporting ideas, and trivia may have increasedlthe tota
concreteness of base text sentences.

Further, the results from this study revealed that students read seduttereess
significantly faster than base text sentences. These results suggesadias skimmed

rapidly over seductive sentences but devoted more attention to encoding the base text
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sentences. It makes sense that readers would take longer to readtissddares
because they are more abstract in nature and more difficult to comprehenterAnot
possible reason is that readers took longer to read base text sentencesdeeicetise
details, breaking the coherence of the text, made it harder for them totmgrh main
idea into the global structure of the text (how lightning is formed). This is orchedth
thedisruption hypothesidiscussed above, whiduggests that seductive details cause
poor comprehension by disrupting the flow of cause and effect ideas as well as the
coherence of text. Actually, this is what Harp and Mayer (1998) and Lehman et al
(2007) found in their study using the same text.

Finally, the results from this study revealed that students remembeye@wer
ideas related to the process of lightning formation. The poor recall of basentnces
(close to 19%) compared to seductive details (over 48%) can be potentially explained b
several factors. One is the lack of relevance instruction (e.g., read totiglerchoice
test), which is present in most educational situations. Another is the potentiatbdw |
coherence (the unambiguous logical relationship between text segmertiesanthat
precede or follow them) of the text. Although Lehman et al. (2007) tried to improve the
coherence of the “Lightning” passage, the mere presence of seductesmcssnimpairs
the local coherence of the text, which has been found to be detrimental to immediate
recall (Lehman & Schraw, 2002). Actually, this was one of the important findings from
Lehman et al.’s (2007) study. The effect was calledtirerence break hypothesisd
was evidenced by the slower reading times for base text sentencedaksdol

seductive sentences.

88



Current Resultswithin the Context of Previous Resear ch

Although | already discussed most findings in the light of previous research,
reiterate and emphasize major findings below as well as discuss sogtetisst have not
been mentioned so far.

First, this study used an established text that consistently has produced the
seductive details effect in the past (Harp and Mayer, 1997, 1998; Lehman et al., 2007).
Although this study did not use a control group in the current experiment, the results a
consistent with those of previous studies in indicating that seductive details tend to be
remembered better that base text ideas. The only exception is an inconsistierhtarp
and Mayer (1998), who found the presence of the seductive details effect only insstudent
deep processing (operationalized as problem-solving transfer), but failed to find
differences in students’ recall after reading the seductive and non-sedwasions of
the “Lightning” passage. One reason for that discrepancy in recall finditigs
different version of the text used in the two studies. Harp and Mayer’s (1998) version
was low in coherence so for that reason the coherence of the passage wasdropr
Lehman et al. (2007) in their follow-up study. Loxterman, Beck, and McKeown (1994)
and McKeown, Beck, Sinatra, and Loxterman (1992) found that when a text is low in
coherence, this may hamper readers’ recall of text information. The textvesgd in
this study was identical with Lehman et al.’s (2007) text, which was notierent and
produced differences in recall due to the SD effect. Alternative explanatealksar
possible but the most probable one is the existence of methodological differences.

Second, the finding that situational interest predicted recall of seductivis deta

in agreement with previous research as well as with my initial hypsthdshas been

89



established that interest is one of the fundamental factors in the learnieggroc
influencing what we choose to learn and the degree to which we learn informati
(Alexander & Jetton, 1996; Garner, 1992). The numerous reasons why it is so are
described above, especially page 77.

Third, it is important to elaborate further on this study’s finding that conmaese
did not predict text recall, which is in conflict with previous studies and the pratiabf
Dual Coding Theory (Clark & Paivio, 1991). In addition to the potential methodological
(type of text) and contextual differences between this study and those mermione
previous section, one alternative explanation is that concreteness may not pertenim
factor for recall as posited by dual coding theorists (Sadoski, 2001; Sadoski, Goetz, &
Fritz, 1993a; Sadoski, Paivio, & Goetz, 1991). As already mentioned, Dual Coding
Theory postulates separate verbal and imaginal systems in memory thaindidferent
pools of cognitive resources and yield additive effects on recall. According tteettry,
concrete information is easier to visualize and is rich in referential comm&compared
to abstract language, which makes it more comprehensible and memorable (Sadoski,
2001). Thus, information that is represented through verbal propositions as well as visual
images (i.e. dual modality) is more easily retrieved because of stramgienore diverse
neural connections in the brain.

However, it may be the case that no matter how concrete a senternveeuiklit
not be processed efficiently in memory unless it is interesting enougali@atgention
and engage the reader. Consequently, high concreteness of a sentence may not be enough
for engaging attention and may have only conditional effect on memory. This

interpretation is consistent with previous findings that attention is cribcahfiormation
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processing (Reynolds, 1992; Renninger & Wozniak, 1985). If this interpretationdis val
it would mean that interestingness and concreteness of information interact tcegtaluc
dual coding effect posited by Dual Coding Theory. Accordingly, some parts of the
theory would have to be revised to fit that data.

Furthermore, one potential (and strictly tentative) interpretation of thentur
results is that Dual Coding Theory (DCT) is flawed as a whole and is in need of
replacement. An alternative theoretical framework describing thestieédual
modality on recall is the Integrative Model of Text and Picture Comprehensionai3¢
2002), which postulates separate verbal and imaginal systems in memory that draw not
on two separate pools (DCT) but on a single pool of cognitive resources and yield
interactive (in contrast to additive, DCT) effects on recall. Accordinggdniiegrative
Model, concreteness by itself does not predict text recall. Instead, in tetimescofrent
study, the model predicts an interaction effect for interest and concretieleetss
interactive, conjoint processing of the two variables.

The current findings are more consistent with the Integrative Model of Text and
Picture Comprehension than with Dual Coding Theory. Further research is needed in
order to provide additional evidence for the validity of the interpretations discusse
above. Thus, a logical step following this experiment would be to analyze the data for
interactions between high/low interestingness and high/low concretenessces.

Fourth, according to previous research (Alexander & Jetton, 1996; McCrudden &
Schraw, 2007; Schraw, Wade, & Kardash, 1993), both relevance and importance increase
recall of text. This was not the case in the current study, with both variabigs be

insignificant predictors of immediate recall for seductive and base ted.idéhe causes
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of this discrepancy were discussed in the previous section. It is essendiltbat
discussing relevance as a predictor of recall in the absence of relevanasiorsts
meaningless, because it is interpreted by readers as importance. Thus,tta fac
importance ratings, which were relatively high (2.830 and 3.073 for seductive and base
text sentences respectively), did not predict recall for either type ottpedially for
base text) raises important questions for future research. Efforts should berededent
on replicating this finding in order to see whether it is due to methodological dbthis
study or to contextual factors, students’ characteristics (e.g., background ¢ge)yietc.
It is essential to replicate this experiment with a more precise dafioit importance,
operationalizing it as reader-determined, author/researcher/expenmoetd, or teacher-
determined (Alexander & Jetton, 1996).

Fifth, it was hard to make clear predictions about the results concerning reading
time because previous studies had yielded mixed findings. Wade, Schraw, Buxton, &
Hayes (1993) and Schraw (1998), using a narrative passage, found that readingtime wa
longer for seductive details, whereas Lehman et al. (2007), using the saioe véthe
“Lightning” text adopted in this study, indicated that seductive and base tehses
were read at the same rate. Generally, researchers have proposecygpuéiakes why
seductive passages take longer to read in comparison to base text segments. One
conjecture has been that because seductive details are tangential toathiecs#tmcture
of the text, additional time or effort is needed to establish referential caledbetween
these segments and the surrounding text (van Dijk & Kintsch, 1983). In this light, the
current results go against this hypothesis. Potential explanations includéfezgnces

and readers’ characteristics such as poor reading comprehension, majdc, age, e
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Sixth, the high correlations between importance and relevance fit nicely to
previous finding indicating that even though there is a clear distinction between
importance and relevance (McCrudden, Schraw, & Kambe, 2005), when readers lack
criteria to distinguish relevant from less relevant information they use iampertas their
default criterion for assessing text (McCrudden, 2005). Based on these findings, my
interpretation of the high correlations between importance and relevaheéwhen
there is no relevance instruction provided students perceive relevance as ingportanc
Educational Implications

This study produced several results that are relevant to promoting learning and
text comprehension. In the light of interest being a strong predictor ottatt, one
way to increase recall is by using coherent texts with interestiagitat are
structurally related to main ideas and support their understanding (insteadrohglive
attention from them and breaking the local coherence of the text). Another way to
improve text recall is to provide specific relevance instructions. Reledisets
deficiencies in reader characteristics concerning working mempacitg, background
knowledge, interest, and reading ability (McCrudden & Schraw, 2007). It congensa
for text-related factors such as importance, coherence, and text lengthtalmopas a
default strategy for guiding students’ attention and memory, but when relesréeca
are present, readers switch to them to guide processing. “Importance arsd areeret
invariant characteristics of text. Rather, both importance and interess/arfunction
of relevance such that relevant segments tend to receive higher importanceesd i
ratings than non-relevant text” (McCrudden, 2005, p. 15). On this view, relevance

instructions increase interest in relevant text by making information rabeats
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Limitations

In the context of conducting this study as a masters’ thesis, there wepgenult
constraints in time and resources that prevented a full-blown exploration of theeassue
hand. First, the study did not use any measure of deep processing (operatiogalized b
Lehman et al., 2007 as the ability to produce legitimate claims to support explgnations
and by Harp & Mayer, 1998 as problem solving or transfer). Such a measure may be
useful in future studies because learning goes beyond mechanical meorook&cts.

My impression from the recall protocols was that many of the studecksda deeper
understanding of was being recalled.

Second, the study did not employ a measure of delayed recall, which would have
enriched the findings with an indication of the long term retention of seductive and bas
text sentences. It can be cautiously concluded that seductive detailmanebered
better than main ideas on an immediate free recall text (though not alwaydicated
by Harp & Mayer, 1998), but that does not guarantee that they will be retained.

Third, this study was designed to have a single group of participants. As evident
from the criticisms by Goetz and Sadoski (1995), the lack of control group precludes any
causal inferences about the existence of the seductive details effectvaiawe goal
was not so much to verify the existence of the seductive details effach(lnas been
established for this text in three previous experiments), but to explore the factor
influencing the recall of SDs and base text sentences.

Finally, the use of college undergraduates diminishes the generalizabihiy
result to dissimilar populations. Also, the number of participants (68) was much lower

than initially requested (100) due to lack of available subjects. A largeresampld
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have added power to the results and would have made the conclusions more confident. In

light of these limitations, the current results should be considered with caution.
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APPENDIX A
THE PROCESS OF LIGHTNING FORMATION (SEDUCTIVE DETAILS
SENTENCES IN ITALICS)

Lightning can be defined as the discharge of electricity resulting fiem t
difference in electrical charges between the cloud and the ground. Undergtaow
lightning is formed is important because approximately 150 Americans aklkylle
lightning every yearSwimmers in particular are sitting ducks for lightning because
water is an excellent conductof its electrical discharge

The electrical differences between cloud and ground begin when warm, moist ai
near the earth’s surface becomes heated and rises rapidly, producing &n Wudra
may have experienced these updrafts on airplafkgsg through clouds with updrafts
can cause thplane ride to be bumpyAs the air in these updrafts cools in the cold upper
atmosphere, moisture from the updraft condenses into water droplets and féoots a ¢
The cloud’s top extends high into the atmosphere. At this altitude, the air tempirature
well below freezing, so the water droplets become tiny ice crystals.

Within the cloud, the water droplets and ice crystals gradually become toaedarge
be suspended by the updrafts rising from the earth’s warm surface. As thesiatsc
within the cloud begin to fall, they drag some of the air from the cloud downward,
producing downdrafts. These downdrafts meet the updrafts from the surface within the
cloud. These rising and falling air currents within the cloud may cause hailsidioes
because the water droplets are carried back up to the cold upper atmosphere. As we wil
see shortly, these hailstones play an important role in the formation of tightni

Eventually, the downdrafts overcome the updrafts and descend to the earth, where they
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spread out in all directions, producing the gusts of cool wind people feel just before the
start of the rain. When lightning strikes the ground, the heat from the lightnltsythee
sand, forming fulguritesFulgurites are glassy, root-like tubes shaped by the electricity’s
path. Fulgurites help scientists understand how lightning spreads and acts against
resistance from the soil.

Inside the cloud, it is the movement of the updrafts and the downdrafts that cause
electrical charges to build, although scientists do not fully understand how it occurs.
Most believe that the charge results from the collision of rising water draplétsny
ice crystals in the updraft with hailstones in the downdraft. This movement caiges st
electricity to develop with the negatively charged particles falbritpé bottom of the
cloud, while most of the positively charged particles rise to the top.

The negatively charged particles at the bottom of the cloud provide the power for
the first downward stroke of a cloud-to-ground lightning flash, which is startad by
“stepped leader.” Many scientists believe that this first strokegigered by a spark
between the areas of positive and negative charges within the dfotrging to
understand these processesmetimes scientists launch tiny rockets into overhead
clouds to create lightningOnce triggered, the stepped leader moves downward in a
series of steps, each of which is about 50 yards long, and lasts for about 1 millionth of a
second. It pauses between steps for about 50 millionths of a seti@pged leaders can
strike a metal airplane, but rarely do any damageause airplane nosecones are built
with lightning rods, which diffuse the lightning spasses through the plane without
harming it.

As the stepped leader nears the ground, positively charged upward-moving
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leaders travel up from such objects as trees and buildings, to meet the negagj@s. cha
Usually, the upward moving leader from the tallest object is the first tothreee

downward moving stepped leader and complete a path between the cloud and earth. The
two leaders generally meet about 165 feet above the ground. Negatively charged
particles then rush from the cloud to the ground along the path created by the leaders.
This type of lightning is not very bright and usually has many branches.

Understanding that lightning often strikes the tallest object in the andzeta
reduce the number of lightning injuries. People in flat, open areas are at gekabér ri
being struck.Golfersare prime targets of lightning strikes because they tend to stand in
open grassy fields, or tauddle under trees. These lightning strikes can be very
dangerous. For example, eye witnessddurtonsville, Maryland, watched as a bolt of
lightning tore a hole in the helmet of a high school football player during practice. The
bolt burned his jersey, and blew his shoes off. More than a year later, the young man
still won’t talk about his near death experience.

The “return stroke” is the electrical current that returns to the cloud. As
mentioned previously, when the negatively charged stepped leader nears the earth, i
induces an opposite charge, so that when the two leaders connect the cloud to the ground,
positively charged particles from the ground rush upward along the same path. This
upward motion of the current is the “return stroke,” and it reaches the cloud in about 70
millionths of a second. It produces the bright light that people notice in a flash of
lightning, but the current moves so quickly that its upward motion cannot be perceived.
The lightning flash usually consists of an electrical potential of hundreds|mfimmibf

volts. The powerful electrical charge of the return stroke causes airta®hghtning
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channel to be heated briefly to a very high temperature. Such intense heatisgltause
air to expand explosively, producing a sound wave we call thunder.

Understanding the process of lightning is important to both scientists and the
public. Scientists need to know how lightning is created. People in general need to
understand how lightning behaves, where it strikes, and how to avoidrhisgk.
knowledge can help to protette 10,000 Americans who are injured by lightning each

year.

99



APPENDIX B
THE METEOROLOGY BACKGROUND KNOWLEDGE QUESTIONNAIRE
(ADAPTED FROM HARP AND MAYER, 1998)

Pleaseate your knowledge of weather by writing a check mark on a 5-point scale
(ranging fromvery littleto very much)and by writing a check by each of six weather-
related items.
(&) I'regularly read the weather maps in a newspaper.
____ (b) I know what a cold front is.

(c) I know what a low pressure system is.
_____(d) I can distinguish between cumulous and nimbus clouds.
_______ (e) I can explain what makes wind blow.

() 1 know what this symbol means" [symbol for warm front].

(9) I know what this symbol means" [symbol for cold front].
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