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ABSTRACT

The present study investigated the effects of four independent variables on free
immediate recall of four texts: (1) background knowledge, (2) the global structure of the
texts, (3) the propositional structure of the texts, and (4) subjects’ second/foreign language
proficiency level. Two texts, Text F and Text M discussed topics related to humanities; the
other two, Text S and Text E, discussed topics related to science. The four texts had each a
different global structure, and were divided into four propositional levels. Three linguistic
groups were involved in the smdy: (1) L1 group (Canadian anglophones), (2) L2 group
(Canadian francophones), and (3) FL (Iranian, Serbian, and Moroccan learners of English
as a second/foreign language). The three groups consisted of both humanities and science
subjects. They were all university students either at the graduate or undergraduate level.

The major findings of the present study are as follows: (1) Background knowledge
was, to a considerable extent, a determining factor in comprehension and recall of
information by subjects, but interest in and motivation for the topic/content of reading were
also important factors, (2) Global structure of the texts did not seem to have any
determining effects on comprehension and recall of information. Subjects who identified
the correct global structure of the texts did not yield differeat recalls from those who did
not identify the correct structure, or those who did not provide a structure at all. Also, there
did not seem to be any important interactions between the type of global structure and the
topic of the text. (3) Propositional structure produced a variety of significant results.
Results of all the groups combined for each of the texts used in the study indicated respect
of the hierarchy principle. However, analysis of results at the paragraph level of each text
indicated that propositional recall was not always consistent with the hierarchy principle.
This analysis also indicated some effects of the serial position principle. (4) Language
proficiency also yielded somewhat mixed results. On the one hand, it was shown to be a
determining factor in comprehension and recall of information in that higher proficiency



levels performed better than lower ones, and L1 and L2 were both superior to FL. On the
other hand, it was shown that there were cases of nonsignificant differences between higher
and lower proficiency levels, and between L1, L2, and FL. There were also occurrences of

superior performances among L2 and FL subjects over L1 subjects.
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CHAPTER1

INTRODUCTION

1.1 Rationale for Investigating Reading

In 1908 Huey characterized reading as "the most remarkable specific peformance
that civilization has learned in all its history” as quoted in Singer and Ruddell (1985: 8).
This statement attests to the important role of this skill in the progress that humanity has
achieved throughout history. Today reading has become a vital skill that one needs to
develop in order to be able to survive in modern society. People need to read directions,
warnings, signs, notices, prescriptions, legal documents, information documents,
newspapers, and so forth, on a daily basis. These activities are generally taken for
granted. Unfortunately, they are often a source of embarrassment for the illiterate who
always need other people’s help to understand any type of written information. As Rayner
and Pollatsek (1989: preface) put it "reading is a highly complex skill that is a
prerequisite to success in our society.....where so much information is communicated in
written form."

Reading is also the most important skill for one's intellectual growth. It is mainly
through reading that people can progress in their fields of interest. At school, most
learning is acquired through reading, and understandably, given the amount of
information that students need to learn on their own. Teachers can only provide some
guidance, but they cannot provide students with all the information that they need. The
best service that teachers could provide their students is to teach them strategies that
would help them to become skilled independent readers so that they are able to access all
types of materials on their own.

Such is the case for the learning of most disciplines including second and foreign
language learning. The present study has chosen to focus on reading in general but with



particular focus on reading English as a second (L2) or foreign language (FL). The
motivation for the study is the conviction of the importance of reading not only in
learning the target language (TL) along with the target culture, but also in opening new
horizons for interested students who desire to continue leaming through the TL on their
own. Reading is especially important for EFL learners, given the fact that they live in
their own communities and thus have little exposure to the TL outside the classroom. In
such contexts, reading materials are usually available whereas listening materials and
native speakers with whom they can interact may only be available by chance. This is
why the main emphasis in most EFL programs is usually on the written skills, especially
reading. Alderson states, "In many parts of the world a reading knowledge of a foreign
language is often important to academic studies, professional success, and personal
development. This is particularly true of English as so much professional, technical and
scientific literature is published in English.” (1984: 1)

Another reason why reading is particularly important for FL learners is that it is
the only skill that they can develop and use on their own later in life, provided that they
have had some previous training on how to become independent readers. Finally, reading
is an important predictor of language learners’ overall proficiency (Henning, 1975).
Therefore, one way of developing proficiency in a FL is through development of the
reading skill.

Reading in a FL, however, is often a source of difficulty for learners. The
problems that they encounter are due to a multitude of factors including lack of
appropriate reading strategies, linguistic difficulties, lack of background knowledge
related to the topic of the target passage or to its global structure, to name only a few.
Research (e.g., Bartlett, 1978; Carrell, 1985; Floyd and Carrell, 1987; Raymond, 1993)

has shown, however, that learners can overcome their difficulties when they receive the

appropriate training.



1. 2 Justification for the Present Study

The major area of investigation of the present thesis is reading in general, with a
focus on reading in L2 and FL. It aims particularly at investigating the impact of four
different variables on L2 and FL readers’ recall of four expository texts, using an L1
group as a ceiling for the expectations of L2 and FL performance. The variables are:
background knowledge, global structure, propositional level, and linguistic proficiency.
The study will look at how each variable affects recall independently, and how these
variables interact in recall. Each of these variables has been shown by research to have a
significant effect on comprehension and recall. However, few studies have looked at the
interaction of these variables in the process of comprehension and recall. Hence, the idea
of investigating the effect of the above-mentioned combination of variables on the
subjects' recalls, which can be justified by the complexity of the reading comprehension
process, and by the fact that studies which focused on one variable yielded conflicting
results, very likely because different readers rely on different strategies or schemata in
their comprehension process.

Most studies reported in the literature focused on the effect of one variable. Some
have investigated the interaction of two variables. A review of the literature has not
revealed any study which has investigated the combination of variables being proposed in
the present thesis. These studies can be divided into four major types: (1) studies that
looked at the effect of prior knowledge, (2) studies that looked at the effect of text
structure, (3) studies that looked at the interaction between prior knowledge and text
structure, (4) studies that looked at the impact of language proficiency in L2/FL reading,
and (5) studies that looked at the interation of prior knowledge and overall aptitude. The
extent of the literature for each of these types is outlined in brief below. The areas will be
discussed in detail in Chapter 2.

(1) Studies that looked at the effect of prior knowledge including general
knowledge, culture-specific knowledge, and domain-specific knowledge. The major



research includes the following: Anderson, Reynolds, Schallert, and Goetz (1977);
Reynolds, Taylor, Steffensen, Shirey, and Anderson (1982); Lipson (1983); Steffensen,
Joag-dev, and Anderson (1979); Schank and Abelson (1977); Winograd (1975);
Anderson, Spiro, and Anderson (1978); Chi (1978); Chx Feltovich, and Glaser (1981);
Means and Voss (1985); Osterloh, 1980; Carrell (1981); Johnson, 1981; Steffensen
(1988), Mohammed and Swales (1984); Alderson and Urquhart (1985); Strother and
Ulijn (1987) as cited in Carrell (1989); Omaggio (1979); Adams (1982); Johnson (1982);
Hudson (1982); Carrell and Wallace (1983); Lee (1986); Floyd and Carrell (1987).

(2) Studies that looked at the effect of text structure. The influence of text
structure on comprehension has been looked at from the perspective of organization (e.g.,
Danner, 1976; Kintsch, Mandel, and Kozminsky, 1977; Kintsch, 1977; Kintsch and
Yarbrough, 1982, Meyer, 1975a, 1977, 1984, 1985; Meyer and Freedle, 1984; Carrell,
1984: Carrell, 1985; Carrell, 1988), and from the perspective of what may be termed the
hierarchy principle which states that information contained at the high levels of a text
structure is better remembered than information at the lower levels. This phenomenon has
been recognized for both narrative and expository texts (Rumelhart, 1977; Mandler and
Johnson, 1977; Thorndyke, 1977; Kintsch and Keenan, 1973; Kintsch, Kozminsky,
Streby, McKoon, and Keenan, 1975; Meyer, 1975, 1977).

(3) Studies that looked at the interaction between prior knowledge and text
structure. These include: Meyer (1987); Olhausen and Roller (1988); McKeown, Beck
and Sinatra (1992); Roller (1990); Carrell (1987); Salager-Meyer (1991).

(4) Studies that looked at the impact of L2/FL readers’ language proficiency on
reading comprehension. This type of study includes: Aronson-Berman (1978, 1980); Blau
(1982); Bhatia (1983); Strother and Ulijn (1987); Ulijn and Strother (1990); Leow
(1993); Cziko (1978); Ulijn (1978, 1980); Clarke (1979); Hudson (1982); Bamett (1986);
Devine (1987); Eskey (1988); Carrell (1991).



(5) Studies that looked at the interaction between prior knowledge and overall
aptitude (e. g. Schneider, Korkel, and Weinert, 1989).

Most studies have thus focused either on prior knowledge or text structure.
Linguistic proficiency has received less attention, and few studies have considered the

interaction of more than two variables.

1.3 Pilot Study

The present research will replicate, in part, a pilot study that was conducted for
my second doctoral exam. In that study, three groups of subjects (L1, L2, and FL) read
two texts, a humanities-oriented text (Text F) and a science-oriented text (Text S) and
produced an immediate recall. The primary objectives of the study were to investigate the
effects of the following variables on comprehension and recall of the information
contained in the two texts: (a) background knowledge of the topics discussed in the texts,
(b) the global structure of the texts, (c) the propositional structure, and (d) subjects’ level
of language proficiency.

The results appearing below strongly suggest that these variables did generally
have an effect.

(1) The familiarity with the topic was a determining factor for the number of idea
units recalled. The humanities-oriented text (Text F) yielded a better recall than the
science-oriented text (Text S), most possibly because the majority of candidates had an
academic backgound in humanities rather than science, and therefore had more
background knowledge in the former than in the latter text. Second, the majority of
science subjects in the FL group had better recall of Text S, again most probably because
they had a richer background in topics related to science than in those related to
humanities. Third, even though L2 subjects had higher second language proficiency, and
yielded better recall of Text F than the FL group, the results for Text S were equal for



both groups. The FL group moreover had greater recall of primary propositions, possibly
because of the presence of science subjects in this group as opposed to the L2 group.

(2) The type of global structure used to organize the text had an impact on the
amount and type of information recalled. First, the fact that Text F yielded greater recall
than Text S could also be accounted for by the organizational pattern of Text F
(according to Meyer's (1984) cumulative scale. It is quite possible that the problem-
solution global structure of Text F provided the reader with facilitative clues for both
comprehension and recall because it had more organizational components than the
description/collection structure of Text S (Meyer and Freedle, 1984, Carrell, 1984a).
Second, some science subjects found Text F easier to recall than Text S in spite of their
stronger background in science topics; here again the organizational factor could have
played a part in obtaining such results.

(3) The level of proposition in the structure was a determining factor in recall.
Thus, the general trend was for higher level propositions which contain the most
important information to be more frequently recalled than lower level propositions. For
instance, primary propositions in both texts yielded the highest recall of the three groups.
In Text F, propositional recall was consistent with the hierarchy principle, i.e., the higher
the level of the proposition the better the recall (Kintsch et al.1975; Meyer and Freedle,
1984). Text S had both primary and secondary propositions equally recalled, but both
were more highly recalled than tertiary and quarternary propositions. The analysis of the
results by individual groups, however, was more puzzling, as higher level propositions
were not systematically better recalled than their subordinate ones. Thus, for L1, recall of
primary and secondary propositions in Text S was equal; for L2, recall of secondary
propositions was greater than primary propositions; and for FL, recall of quarternary
propositions in Text F was better than the higher level propositions. The problem was
even more prominent in analysis of recall of individual propositions. A closer look at

each individual paragraph revealed that in many cases, subordinate propositions yielded



higher recall than the superodinate ones. The question of why the study yielded results
which might be considered surprising could also be considered from the perspective of
readers’ competence. In the pilot study, it was found that generally L1 subjects had a
higher recall of the top-level propositions than did the other two groups. These L1
subjects had the advantage of reading and recalling the information in their native
language, as opposed to their L2 and FL peers. Given the many years of reading
experience in their L1, one would expect it to be easier for them to perform the task than
for the nonnative speakers. The most disadvantaged group, on the other hand, was the FL
group because the subjects had to both read and recall the texts in English, as opposed to
L2 subjects, Canadian Francophones, who were allowed to write their recall protocols in
their native language. Other perspectives that have already been discussed have to do
with the nature of the topic and the type of discourse structure used in the organization of
the texts. It was concluded that higher propositions are more prominent when the topic is
more familiar or relevant to readers, and when the top-level structure of the text was of
the more organized type. This is quite possibly one of the significant reasons why Text F
yielded a better recall of higher propositions than Text S.

(4) Language proficiency was found to be a generally significant variable for
comprehension and retrieval of information. The results have shown that the L1 group
had the best performance in both texts, and that the L2 group obtained a higher overall
mean than FL group. However, because of the presence of subjects with background
knowledge in science among the FL group, performance in Text S yielded equal results
for both the L2 and the FL groups, but in fact the FL subjects had a higher recall of the
top-level propositions of this text than the L2 group. If language proficiency were not a
determining factor in the results of the pilot study, no recall differences would have been
observed among L1 and L2 subjects since discussions with the subjects revealed that both
groups found Text F more familiar than Text S, and had similar reactions conceming the
organization of the two texts. In addition, both groups have similar educational



backgrounds and, to a certain extent, share many cultural features. The most prominent
factor that distinguishes between the L1 and L2 groups therefore is language proficiency.
Another point that seems to favor the language proficiency effect is related to the
differential recall of information by L2 subjects. Except for a few cases, the best recalls
were produced by those subjects who ranked themselves as highly proficient in English
or claimed to be balanced bilinguals. Finally, if the impact of language proficiency were
not significant, the FL group would have obtained the best results in Text S, as it was the
only group which combined both science and humanities subjects. This was not the case
obviously, since the L1 group outperformed both the L2 and FL groups in the two texts.
However, a seemingly problematic issue for the prediction concerning language
proficiency is the recall differential within each group, as shown by the results, and the
fact that some subjects from the L2 and FL groups performed better than subjects from
the L1 group. Here, other variables such as interest in and motivation for the topics as
well as the tasks performed may have played a role in the obtained results. It was
concluded that further research was needed to confirm these findings, and this is partly
the aim of the present thesis.

1.4 Limitations of the Study
The present study was limited to university-level subjects: native anglophones,
native francophones who speak English as L2, and a FL group including Iranian, Serbian,
and Moroccan subjects studying English as a FL. All volunteered to participate in the
experiment. The study mostly took place in a formal setting, i. €., the subjects did the
tasks in a classroom under the supervision of the researcher. Some subjects found it more
convenient to do the tasks at home, however, they were advised to follow closely the

instructions provided in the package.



The analysis of the recall protocols was limited to the propositions found in the
target texts. Inferences or elaborations added by the subjects are considered to be beyond
the scope of this study.

The rest of the thesis will consist of five chapters. Chapter II: The Review of
Related Literature. Chapter III: Methodology of the Study. Chapter IV: Statistical
Analysis. Chapter V: Discussion. Chapter VI: Conclusions.



CHAPTER II

THE REVIEW OF RELATED LITERATURE

This chapter will discuss both theoretical and empirical issues related to the topic
of the thesis.

2.0 Theories and Models of Reading
This section will discuss the major theoretical trends that have directed research in
reading, and the models that developed from these theoretical trends.

2.1 Theoretical Trends in Reading

Reseach on reading as a scientific area of investigation is relatively new. It seems
to have been initiated by a French oculist, Emile L. Javal (1879), who studied the
perceptual processes involved in reading, i.e., eye movements and fixations. At the
beginning of the twentieth century, Huey (1908), as mentioned in Rayner and Pollatsek
(1989), studied both perceptual and cognitive aspects of reading, and was the first to
recognize reading as a complex cognitive activity.

In 1917, Thorndike published an article "Reading as reasoning: A study of
mistakes in paragraph reading” which views reading as reasoning, and comprehending a
passage as solving a problem in mathematics. According to this view, readers accept that
texts fall into categories of formulas, such as problem-solution or question-answer, efc.
(Singer, 1985; Alderson and Urquhart,1984). Meyer (1975,1985), also adopts this
principle in her studies of the rhetorical organizational patterns of texts and the impact of
such patterns on readers' comprehension and recall.

However, interest in reading as a cognitive process began to decline in the 1920s
because of the impact of both Skinnerian behavoristic psychology (Rayner and Pollatsek,
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1989:5), and Bloomfieldian structural linguistics, two anti-mentalistic schools which
drew on the positivist school of thought. This school believes only in observable,
verifiable phenomena, and dismisses the study of cognitive processes such as thinking,
reasoning, interpreting, or "mentalistic constructs” such as the mind or consciousness,
because they are not observable, and therefore not worth studying (Ozman and Craver,
1990).

In such a framework, reading was given a secondary status, as it only developed
as a result of the mastery of the spoken skills. It was conceived of primarily as a
perceptual process which consists of decoding the printed stimuli. The reader was viewed
as passively transferring his/her previous linguistic knowledge from the spoken mode to
the written one (Richards and Rodgers, 1986; Silberstein, 1987; Rayner and Pollatsek,
1989; Comnaire, 1991).

The behavioristic/structuralist view of language and language learning was
challenged by the chomskyan revolution at the beginning of the 1960s. Chomsky's new
insights revolutionized both the fields of linguistics and psycholinguistics. Basing his
thinking on rationalism, a philosophical school which "sought universal truths or ideas by
which a coherent system and structure of knowledge could be deduced” (Ozmon and
Craver, 1990: 10), Chomsky claimed that the behavioristic principles cannot account for
how the human mind processes language. For him and his followers, language and mind
are closely related. Language is a system governed by abstract rules, and humans have
mental properties that predispose them to acquire that system. These abstract rules allow
speakers to use language creatively (Stem, 1983; Richards and Rodgers, 1986). This
theoretical trend gave new impetus to the study of the cognitive processes involved in
language acquisition/learning. Interest in the study of reading as a cognitive process was
renewed under the influence of this theory (e.g., Orasanu and Penney, 1986; Silberstein,
1987; Rayner and Pollatsek, 1989).
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Psychologists also reflected the renewed interest in cognitive processes. Bruner
(1957) studied the mind and contended that it was basically an "inference machine”
which interprets and orgnizes new stimuli in terms of its existing knowledge (Orasanu
and Penney, 1989: 4). Orasanu and Penney (1986) claim that Bruner's observations laid
the ground for an interpretation of reading as an inferential process.

Recently, reading research has seen another theoretical shift from the influence of
cognitive paradigms to connectionist models, under the influence of computer science
research. Such models, as Stanovich (1992) contends, are empirically oriented and are
very critical of top-down models that developed within the psycholinguistic framework,
and in a way, mark a shift back to bottom-up models of reading.

2.2 Models of Reading

Reading theorists, in general, classify reading models into three major categorieé:
bottom-up, top-down, and interactive models (e.g., Rayner and Pollatsek, 1989; Barnett,
1989; Cornaire, 1991; Wolf and Vellutino, 1993). Bottom-up and top-down models are
also referred to as stimulus-driven and context-driven respectively (Wolf and Vellutino,
1993). According to Rayner and Pollatsek (1989), these models are only general
frameworks which provide biases concerning which aspects of reading are most
important.

Each category of models focuses on particular aspects assumed by its proponents
to play the major role in the reading process. Thus, the bottom-up models put more focus
on the lower level or decoding skills believed to be the determining factors in text
comprehension and therefore the skills to be mastered if one is to become a skilled reader
(e.g., Gough, 1985; LaBerge and Samuels, 1985). The top-down models (e.g., Goodman,
1967, 1968; Smith, 1971, 1975; Coady, 1979), on the other hand, focus on higher level
skills such as anticipation, prediction, hypothesis formation/testing, and so forth as the

most important factors in reading comprehension and acquiring competency in the skill



of reading. And the interactive models hold that both types of skills are important and

that they do interact in the process of comprehension, therefore readers must be

competent in both skills to be able to read successfully.

2.2.1 BOTTOM-UP AND TOP-DOWN MODELS
2.2.1.1 Bottom-up/Stimulus-driven models

Bottom-up models are those which begin with the printed stimuli and proceed
upwards toward meaning. Thus, the process is unidirectional as higher level processes are
not supposed to have any impact on lower level processes (Comaire 1991:22). Meaning,
then, is text-bound, and the reader’s task is to recognize that meaning. The reader is not
supposed to play an active role in the comprehension process by referring to his/her
background knowledge, for example (Gough, 1985; LaBerge and Samuel's, 1985).
Bottom-up models have been criticized because of their atomistic view of reading. They
put emphasis on recognition of letter features, letters, and words, and neglect the ultimate
goal of any reading operation, comprehension of the meaning of the text. With the advent
of the psycholinguistic approach (Goodman, 1967; Smith, 1971), reading became more of
a conceptual process than a perceptual one.

2.2.12 Top-down/Context-driven Models

Top-down models, according to Wolf and Vellutino (1993: 371), are holistic and
assign to linguistic context a major role in word recognition. These models assume that in
the process of reading comprehension, the reader continuously forms hypotheses tested
against further information to be either confirmed or rejected. The reader is assumed to
start the reading process with some general idea of what the text is going to be about,
based on his/her background knowledge. The primary objective of the reader is, then,
comprehension of the content of the text (Cornaire, 1991: 23).
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Goodman (1967, 1968) is considered to be one of the pioneers of the top-down
models. He was particularly concerned with the application of the principles of cognitive
psycholinguistics to the reading process. He views reading as a "psycholinguistic game”
in which the reader tries to reconstruct the message intended by the author (Coady, 1971:
5). The reader is thus perceived as an active participant in the reading process.

Smith (1971, 1975) also analyses the reading process within the top-down
framework. He contends that the reading activity relies primarily on prediction, which, as
he claims, "is routinely practiced in reading by beginners as well as fluent readers.”
(1975: 30S). The essence of Smith' s conceptualisation of the reading process, as summed
up in Barnett (1989: 20) is that it is purposeful, selective, based on comprehension, and
anticipatory. These basic principles are essentially the same as those held and defended
by Goodman.

2.2.13 Criticism of Top-down Models

Most criticism addressed to these models comes from researchers who have
adopted interactive models of reading based on connectionist theory. The interactive
models claim that there is interaction between low-level and top-level processes in
reading, even though they differ in the way they view this interaction. Perfetti (1985),
Rayner and Pollatsek (1989), Stanovich (1992) and Kintsch (1994) contend that empirical
research has provided evidence that seems to contradict the hypothesis-testing principle
of the top-down models. Recent research on eye movement, for example, indicates that
the majority of words are fixated, which contradicts Smith's (1975) assumption that
reading is a selective process. Empirical research has also provided evidence that the
visual processing of printed information is very rapid and that guessing plays only a
minimal role in the reading process. Thus, evidence from recent research seems to

provide more support for the bottom-up models than was the case in the past. However,
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proponents of the interactive models still believe that top-down processes also play a role

in reading.

2.2.2 INTERACTIVE MODELS

The problem of the bottom-up or information-processing (Stanovich, 1992: 25)
and top-down or hypothesis testing models (Rayner and Pollatsek, 1989) is their
respective partial view of reading. This is in line with Rayner and Pollatsek's (1989)
contention that models of reading are only general frameworks which focus on different
important aspects of reading. Researchers (e.g., Rumelhart, 1976; Just and Carpenter,
1980, 1987; McClelland, 1986, as cited in Rayner and Pollatsek,1989) who were not
satisfied with this partial conceptualisation of reading have suggested a more general
view which holds that both bottom-up and top-down processes play a role in reading.
Comprehension is based on interaction between these processes.

Cornaire (1991) suggests that the interactive models could be divided into two
categories: a weakly interactive category which is basically bottom-up but still assumes
that top-down processes exert some influence (e.g. Perfetti, 1985; Rayner and Pollatsek,
1989); and a strongly interactive category which assumes that the two types of processes
are used interdependently (e.g. Rumelhart, 1977a; McClelland and Rumelhart, 1981;
Rumelhart and McClelland, 1982; Kintsch and van Dijk, 1978; Stanovich, 1980). Critics
of this second category, according to Rayner and Pollatsek (1989), argue that these
models are "unconstrained” and cannot make clear predictions as to what the outcomes of
an experiment might be, contrary to models of the more bottom-up category.

The second type of interactive models are at the heart of what came to be known
as schema theory, described by Stanovich (1992) as a constructivist model.
Constructivism, according to this author, emphasizes the fact that comprehension is based
on an interaction between the reader's background knowledge and the information

included in the text. This view of comprehension is shared by various researchers (e.g.
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Rumelhart, 1977, Schank and Abelson, 1977; Pichert and Anderson, 1977; Kintsch and
van Dijk, 1978; Anderson and Pearson, 1984; Anderson 1994). This view assumes that in
the process of comprehension, the reader continuously shifts back and forth from the

input data to his background knowledge.

2.3 Schema Theory

According to Anderson and Pearson (1984), the notion of schema comes from
Gestalt theory which holds a holistic view of human experiences. Thus the whole is not
the sum total of its parts, or as stated by Anderson and Pearson (1984: 256) "the
properties of a whole experience cannot be inferred from its parts.” Another main
principle of the Gestalt theory is that mental organization is "dynamic.” This implies that
the mind can organize data spontaneously in a coherent manner (Hill, 1963; Anderson
and Pearson, 1984).

Bartlett (1932) was the first to use the concept of "schema” to account for the
reader’s interaction with the information of the text (Meyer, 1977; Rumelhart, 1980;
Anderson and Pearson, 1984; Schallert, 1982; Carrell, 1984; Adams and Collins, 1985).
He defined schema as "the active organisation of past reactions, or past experiences”
which influences the reader's perception of new data (as cited in Anderson and Pearson,
1984: 257). Thus, new information is subsumed into prior schemata (Meyer, 1977: 311).
His empirical data are based on a study of recall of a North-American Indian folktale
"The War of the Ghosts" by college level subjects. He reported many distortions of the
original story in the subjects’ recalls, especially with longer intervals between recall and
the reading of the story. These distortions result from interference of the readers’
background knowledge in retrieval of the original information. However, details that
were consistent with readers' prior knowledge were better recalled.

Anderson and Pearson (1984: 258) claim that Bartlett remained vague about how
schemata function. The first fully-fledged theories of schema emerged in the late 1970s,
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resulting from developments in human information processing (i.e., simulations of human
cognition, e. g., Minsky, 1975; Winograd, 1975, cited in Anderson and Pearson, 1984:
259), cognitive psychology, and linguistics (Adams and Collins, 1985). According to
Adams and Collins (1985), Frames Theory (Minsky, 1975; Chamniak, 1975), Script
Theory (Schank and Abelson 1977, Lehbert, 1977), and Schema Theory (Rumelhart and
Ortony, 1976, Rumelhart, 1980) share the same principles, even though they are named
differently. An earlier theory that took the lead in advocating many similar principles is
Ausubel's (1960, and Ausubel and Fitzgerald, 1962) theory of Advance Organizers.

2.4 What is Schema Theory?

Schema theory is generally defined as a model of human knowledge, i.e., a theory
about the structure of human knowledge as it is represented in memory (Rumelhart, 1980
b; Pearson and Stephen 1994). Some define schemata as units or "containers” of
knowledge (i. e., concepts related to objects, situations, actions, events, sequences of
actions and events, etc.) plus information about how that knowledge is to be used. In
addition, schemata are thought to contain information about the network of interrelations
between the schemata or between the constituents of each schema (Rumelhart, 1980 b;
Pearson and Stephen, 1994). In this view schemata are structured in a hierarchy, going
from general to specific concepts. Elements of a schema are referred to as "slots”
(Minsky, 1975, in Adams and Collins, 1985). Samuels (1994), on the other hand, claims
that a schema is broader in scope than a concept, a general frame to which narrower and

more specific concepts are related.

2.5 Related Theories
2.5.1 ADVANCE ORGANIZERS
Ausubel's theory of Advance Organizers (1960: 267) holds the hypothesis that

learning and retention of new material is facilitated when general concepts related to the
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topic are introduced to the leamers prior to the target material. These concepts are called
"Advance Organizers,” and described as "relevant subsuming concepts” under which
more specific or "less inclusive concepts are subsumed.” Their main function is "to
bridge the gap between what the leamer already knows and what he needs to know before
he can successfully leamn the task at hand” (Ausubel, 1968: 148, in Anderson, 1994: 480).
According to this theory, new meaningful material will be incorporated into the learner’s
cognitive structure if it can be related to some already existing concepts of a more general

nature.

2.5.2 SCRIPT THEORY

Script Theory of Schank and Abelson (1977) also emphasizes the impact of prior
knowledge on comprehension and learning new information. It is assumed that texts do
not contain all the information needed for comprehension. According to Bower et.al. (in
Ruddell et.al.1994), Schank and Abelson (1977) proposed their script theory to account
for readers’ expansions on the texts. This theory proposes that people's knowledge is
organised around everyday situations with "routine activities” such as "going to a
restaurant,” "riding a bus,” "visiting a dentist,” and so forth. The concept of script is used
"to refer to the memory structure that a person has encoding his general knowledge of a
certain situation-action routine” (Bower et al. 1994: 538).

The scripts are assumed to serve the functions of the planning and execution of
activities. They are also used in understanding. The reader, for example, uses a text's
headings to activate the general script of a given activity (e.g. the restaurant), then, he/she
instantiates the general script by filling in the slots from the details mentioned in the text.
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2.6 Schema Theory and Reading
2.6.1 THE ROLE OF SCHEMATA IN READING

Within the Schema theoretical framework, reading comprehension is perceived as
the process of finding a "configuration™ of schemata which represent adequately the
information described in the reading material (Rumelhart, 1980 b). A reader will achieve
comprehension if he/she can activate the appropriate schemata that correspond to the ones
desribed by the author. The reader has to account for all input information (Adams and
Collins, 1985). Rumelhart accounts for lack of comprehension on the part of the reader in
three ways: (1) the reader does not have the appropriate schemata, (2) the text does not
provide sufficient clues to enable the reader to activate the appropriate schemata, (3) the
reader finds a logical interpretation of the text which is different from the one intended by
the author (1980 b: 47-48).

Schemata are the basis for perception, comprehension and recall of the
information. Rumelhart distinguishes between two types of schemata: (1) higher level
schemata and (2) lower level schemata. These correspond to two types of information
processing mechanisms labelled as data-driven/bottom-up processing and conceptually-
driven/top-down processing, respectively (Rumelhart, 1980; Adams and Collins, 1985).
The bottom-up processes involve textual information including morphemes, words,
phrases, sentences, etc., and the reader’s knowledge of these elements. The top-down
processes involve the reader's background knowledge, including general knowledge of
the world, knowledge about the topic of reading, and expectations. These two types of
processing, according to Rumelhart (1976, in Adams and Collins, 1985) should be
coordinated at all levels of analysis when readers are trying to construct the meaning of
the text. Reading is thus both a perceptual and conceptual process (Rumelhart, 1977a:
573)

Schemata serve four main functions (Rumelhart, 1980: 45). (1) Schemata play a
role in perception: the individual parts are only perceived in the context of the whole. (2)
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Schemata play a role in comprehension of discourse. Thus, a reader is said to have
understood a given text when he/she has found "a configuration of schemata” that
accounts adequately for that text. (3) Schemata play a role in remembering. The reader’s
recall of a text is based on the schemata that were activated during reading and
interpretation of that text, which "suggests that we remember our interpretations of an
event or text rather than the text or event itself* (Rumelhart 1980: 49). (4) Schemata play
a role in learning, i.e. the development of new schemata.

Within this framework, reading is perceived as a process of meaning construction
in which the reader actively interacts with the text, relying both on the information
included in the text (bottom-up processing) and his prior knowledge (top-down
processing). van Dijk and Kintsch (1983; and Kintcsh, 1994), for example, contend that
during comprehension, readers construct a model of the text, called "situational model”
which results from interaction between discourse and readers’ world knowledge, and that
it is through this knowledge that readers can infer implicit information. It is thus assumed
that the meaning does not reside in the text but in the text-reader interaction.

2.6.2 EMPIRICAL STUDIES ON CONTENT/CULTURAL SCHEMATA

Schema Theory emphasis on the role of readers’ prior knowledge in the process of
reading comprehension and retrieval of information has triggered researchers’ interest in
testing this assumption through empirical studies. Ohlhausen and Roller (1988: 70)
identify four major types of studies concerning research on content schemata: (1) studies
that used ambiguous texts to demonstrate the effect of prior knowledge on the
interpretation of the content of the text (e.g. Anderson, Reynolds, Schallert, and Goetz,
1977; Reynolds, Taylor, Steffensen, Shirey, and Anderson, 1982); (2) studies on the
effect of cultural schemata on text interpretation (e.g. Lipson, 1983; Steffensen, Joag-dev,
and Anderson (1979); (3) studies in artificial intelligence which highlighted the
importance of domain-specific knowledge in learning and reasoning (e.g. Schank and
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Abelson, 1977; Winograd, 1975); (4) studies that used experts and novices and which
showed the impact of both the amount and structure of prior knowledge on interpretation
of textual information and task performance (e.g. Anderson, Spiro, and Anderson, 1978;
Chi, 1978; Chi, Feltovich, and Glaser, 1981; Means and Voss, 1985).

A classic study, according to Anderson (1994), is one that was conducted by
Bransford and Johnson (1972). This study consisted in making subjects read paragraphs
written in such a way that readers could not figure out a schema that would correspond to
the information. The subjects rated these paragraphs as difficult to comprehend, and
yielded a poor recall of them. However, in a second phase of the experiment, subjects
who received these same paragraphs with a drawing that suggested the appropriate
context found the paragraphs more comprehensible, and could recall more information
from them than did subjects who received a nonsuggestive drawing or no drawing at all.
In this same study, a paragraph, that was also rated as incomprehensible by most subjects,
became comprehensible once subjects were told that the paragraph was about "Washing
Clothes.” This helped them activate the schemata corresponding to the information in the
paragraph (Rumelhart: 1980 b; Anderson and Pearson, 1984). It was concluded that
activation of the appropriate schema to account for the relationships between the elements
of a text was a critical aspect of reading comprehension.

Other studies that have used texts which could have multiple interpretations have
shown that readers tend to activate the schemata that correspond to their discipline when
dealing with such texts. For example, Anderson, Reynolds, Schallert, and Goetz (1977,
cited in Anderson and Pearson, 1984: 270), presented college students from two different
disciplines: physical education and music, with two texts. Each text could be interpreted
from two different perspectives. One text could be interpreted as related to sports, and the
other text as related to music. In their interpretation of these texts, subjects activated the

schemata that were consistent with their field of study.
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Another important study on the impact of prior knowledge was conducted by
Chiesi, Spilich, and Voss (1979, in Anderson, 1994: 472). Chiesi et.al. gave readers with
different levels of knowledge of baseball a text on "half-inning from a ficticious baseball
game."” Not surprisingly, readers with higher level knowledge of baseball yielded better
recall, and made more correct inferences from the text than did readers with lower
knowledge.

There is evidence that children also rely on their background knowledge to
interpret information. Pearson, Hansen, and Gordon (1979) and Nicholson and Imlah
(1981), both cited in Anderson and Pearson (1984: 271), found that children’s prior
knowledge of the topic of reading had an influence on their answers to inference
questions. Pearson et. al. (1979), for instance, found that children with better background
knowledge had higher ability to handle inference questions. Nicholson and Imiah (1981),
on the other hand, found that children who were familiar with the topic of reading relied
more on their prior knowledge than on information in the text, when they were asked to
answer inference questions.

Schneider, Krkel, and Weinert (1989) conducted two studies to examine the
respective impact of domain-specific knowledge and overall aptitude on text
comprehension and text memory. The group of subjects involved in the studies included
experts and novices in soccer, and each subgroup of experts and novices was
subcategorized into high- and low-aptitude readers. The results of the two studies showed
that, regardless of age and overall aptitude level, the expert group outperformed the
novice group in both comprehension and memory tasks related to a soccer game story,
indicating thus the greater impact of prior knowledge.

In a recent study, Symons and Pressley (1993) tested the effect of prior
knowledge on search and extraction of information from text. They found that students
were more successful at searching and extracting the appropriate information after being
exposed to material related to their psychology course than before. Three groups of



students were compared in location and extraction of information related to material
covered in Fall and Spring terms. Students tested in January and May were better at
locating answers to questions related to course material covered in the Fall than were
September students. May students located the information related to Spring-term course
material better than either September or January students. These improvements at
locating information did not extend to other courses.

Steffenson, Joag-dev, and Anderson (1979) conducted a classic study which
demonstrated the importance of relevant cultural background knowledge for the reader.
The experiment required subjects from the United States and India to read letters about
weddings in their respective cultures. They found that subjects spent less time reading the
text related to their own culture, recalled more information, and drew more appropriate
inferences than when they read the text related to the foreign culture. Also, subjects
tended to interpret the foreign culture text according to their own cultural background.

In a more recent study on the impact of the native culture on reading, Harris, Lee,
Hansley, and Schoen (1988) made American subjects read four stories about daily
activities such as "riding a city bus,” "buying a record album,” "having breakfast,” and
"buying travel tickets.” Each story had two versions: one version corresponding to North-
American cultural scripts, and the other to some foreign culture that was unfamiliar to
the readers. The researchers found that the subjects had a tendency to use their own
cultural scripts to interpret the stories related to a foreign culture, and that this effect was
"most strongly observed after one week" (Harris et. al., 1988: 413).

Chakir and Farghal (1991) have investigated the effect of prior knowledge on the
activation of what they have termed "marked” (gemeral) or "unmarked” (specific)
schemata. The authors made both L1 (an American group) and L2 (Jordanian groups
speaking ESL) subjects read a contextless passage and provide three answers for each of
two questions about the passage. The answers had to be ordered according to their

"likelihood." (p. 206). According to the findings, most subjects’ first choice corresponded



to the general or "unmarked" schema of the text, "jail-related schema,” regardless of their
cultural background. This schema was inferred from key lexical items such as "escape,
hold, and lock” found in the text. The alternative choices, however, were more culture-
specific. Thus, the American group, for example, activated the wrestling schema to
account for the text, whereas the Jordanian groups activated an "attitudinal/emotive”
schema. The main outcome of the study, however, is that unmarked schemata are more
salient than the marked ones.

The authors interpret these results as supporting their notion of markedness. They
also argue that since the text had no title, subjects used bottom-up processing such as
exploring key lexical items to help them find the appropriate general or "unmarked”
schema of the text and to activate the lower schemata corresponding to the ideas
developed in the text. Thus, the processing was viewed to be more of a bottom-up than a
top-down one.

In conclusion, research on the effect of prior knowledge has used three types of
text: obscure texts for which it was difficult to assign a schema (e.g., Bransford and
Johnson, 1972), ambiguous texts which could have multiple interpretations (e.g.,
Anderson, Reynolds, Schallert, and Goetz, 1977), and texts that could be interpreted from
two perspectives (e.g., Pichert and Anderson, 1977; Anderson and Pichert, 1978), as cited
in Abla and Hasher (1983), and Sadoski, Paivio, and Goetz (1991). The studies
summarized above provide supporting evidence for the schema theory assumption that
prior knowledge has a positive influence on reading comprehension. Some recent studies,
however, tried to cast doubt on the validity of the findings of the above studies, as will be
discussed in the section on schema theory criticism.

Research on reading within the framework of schema theory also ldoked at the
effects of features of the text structure on readers' comprehension and recall of

information.



2.6.3 TEXT STRUCTURE OR FORMAL SCHEMATA

Research suggests that text organization is one of the crucial variables in the
reading process. Texts have specific features that determine how well they will be
processed and understood by readers. These texts have been studied from different
perspectives including their linguistic features (e.g. Harris, 1952, in Meyer and Rice,
1984); cohesion versus coherence (Halliday and Hassan, 1976); readability (e.g., Dale
and Chall, 1948; Fry, 1968, Sticht, 1972, 1975, as cited in Anderson and Ambruster,
1986: 151; Miller and Kintsch, 1981); and overall structure of different types of texts
such as narratives (e.g. Rumelhart , 1975; van Dijk, 1977; Kintsch, Mandel and
Kozminsky, 1977; Kintsch and Greene, 1978, Thomdyke, 1977; Mandler and Johnson,
1977; Johnson and Mandler, 1980) and expository texts (Meyer, 1975, 1977; Meyer,
Brandt, and Bluth, 1980; Meyer and Freedle, 1984; Kintsch, 1982b). The structure of text
has also been studied from the perspective of Artificial Intelligence (e.g. Schank and
Abelson, 1977).

The influence of text structure on comprehension has been looked at from the
perspective of organization (e.g., Danner, 1976; Kintsch, Mandel, and Kozminsky, 1977;
Kintsch, 1977; Kintsch and Yarbrough, 1982, Meyer, 1975a, 1977, 1984, 1985; Meyer
and Freedle, 1984), and from the perspective of what may be termed the hierarchy
principle which states that the higher level idea units of a text structure, which contain the
most important information of the text, are better remembered than the lower level ides
units which contain less important information. Kintsch et al., (1975) refer to this
phenomenon as "levels effect” and Meyer (1977) as *the hierarchical structure” or "height
of idea units.” This phenomenon has been recognized for both narrative and expository
texts (Rumelhart, 1977; Mandler and Johnson, 1977; Thorndyke, 1977; Kintsch and
Keenan, 1973; Kintsch et.al. 1975; Meyer, 1975; 1977). Also, research by Meyer and her
colleagues has suggested that the type of overall rhetorical structure of the text



determines the amount of information that will be recalled (e.g. Meyer and Freedle,
1984).
Before looking at text representation models, there will be a brief discussion of

one of the key concepts used in text analysis: the proposition.

2.6.3.1 The Proposition.

The notion of proposition is used to mean different things by different researchers.
Van Dijk and Kintsch (1983) summarize the various ways the term is used in different
disciplines. Thus, in philosophy, the notion of proposition refers to an "abstract
theoretical construct, which is used to identify the meaning, or what is expressed by a
sentence under specific contextual restrictions (speaker, time, place), and which is related
to truth values” (p. 111). For linguistics, the term is used to refer to the meaning of a
declarative sentence. This meaning is thought to be the sum-total or the construction of
the meanings of the component words and phrases of which the sentence is composed.
"This construction is the output of the semantic interpretation rules, and follows the
Fregean principle of functionality: the interpretation of composite expressions is a
function of the interpretation of its component expressions” (p. 112). This principle,
according to van Dijk and Kintsch, holds for philosophy, logic, linguistics and cognitive
models. Modern logic defines the notion in referential or extensional terms: propositions
are related to truth values, i. e. they can be either true or false. Truth values are "relative
with respect to possible worlds, situations, language users or contexts” (p. 112). Finally,
contextual semantics defines the proposition as "the set of possible worlds in which it is
true”, or as "a function from possible worlds to truth values" to which contextual features
could be added as arguments, as defined by Montague (1974, in van Dijk and Kintsch,
1983:112).

Van Dijk and Kintsch (1983) adopt the view that a proposition is an "intensional”

or a conceptual unit which corresponds "to the meaning of a sentence in linguistic theory,



and to the conceptual representation of a sentence in a cognitive model of language
comprehension” (p. 112). They also view it as an "extensional” unit which refers to facts
in some possible worlds. A simple proposition consists of a predicate and arguments (one
or more). According to Lakoff (1987: 285) the proposition is structured in terms of a
"part-whole schema" where the proposition itself is the whole and the predicate and
arguments are the parts. The predicate is the basic element that holds the arguments
together. The arguments are also connected through semantic relations such as agent,
patient, location, etc. which are structurally represented by what Lakoff terms "link
schemas”.

Cognitive models have adopted the proposition as the semantic unit in discourse
processing, and have developed propositional systems to represent meanings of texts.
These systems are either represented graphically (e. g. Norman and Rumelhart, 1975;
Schank. 1975; de Beaugrande, 1980), or as lists of propositions (e. g. Kintsch, 1974;
Frederiksen, 1975, Meyer, 1975), as cited in van Dijk and Kintsch (1983: 38).

Proposition in the present study
Following the general cognitive models, this study also adopts the proposition as

the semantic unit of text analysis for the researcher, and comprehension for the reader.
For the purposes of this study, however, the proposition is defined basically as an idea
unit representing the meaning of a sentence or clause, with the exception of the fourth
propositional level, discussed below, which consists of atomic propositions representing
exemplary detailed information such as dates, proper names, etc. This definition is based
on van Dijk and Kintsch's (1983) view of propositions as schematic representations of the
meaning of sentences (p. 138 ). As sentences may be either simple or complei, it follows
that the propositions representing the meanings of those sentences may also be either
simple or complex, as shown in van Dijk and Kintsch’s schematic representation of the

proposition (p. 138 ). Complex propositions are formed from simple ones through



operations of modification, quantification, complementation, conjunction, negation, etc.
as stated by Lakoff (1987: 285).

In the present study, it is assumed that the text consists of a hierarchy of idea units
representing four different levels: primary propositions (main ideas), secondary
propositions (idea units that are directly subordinate of the main ideas), tertiary
propositions (idea units that are subordinate to secondary propositions), and quarternary
propositions (examples descending from the tertiary propositions or propositions which
served in only an exemplary role for primary or secondary propositions).

Analysis of the texts into propositions was based on the assumption that each
paragraph of the text consists of a central idea, a primary proposition, situated at the top
level of the structure of the paragraph to which lower level ideas/propositions are
subordinated. Each paragraph, thus, may contain a maximum of the four levels explained
above or minimally three levels where either level 3 or level 4 was missing. The primary
propositions of the whole text and the gist/main idea that sums up the whole text
constitute the macropropositions (Meyer, 1975b; van Dijk and Kintsch 1983), i. e., the
main ideas of the text.

Use of this method is corroborated by Christensen’s (1965, 1966) idea (as
explained in Meyer 1975b) that a paragraph consists of a "top-node™ under which are
found lower level nodes which dominate other lower level nodes until the whole
paragraph has been represented in the content structure. The "jump” from the bottom

levels of a subtree to another top-node of the content structure usually coincides with a

new paragraph (Meyer 1975b: 41).

2.6.3.2 Text Representation Models

Two of the most influential and widely used models of text representation are
Kintsch and van Dijk (1978; also van Dijk and Kintsch, 1983; Kintsch 1988) and Meyer
(1975).



a. Kintsch and van Dijk model

The 1978 version of this model looks at the process by which the meaning of the
text is extracted or constructed by the reader on the basis of both textual information and
the reader's prior knowledge and experience. In their analysis of discourse, Kintsch and
van Dijk (1978) assume that the surface structure of a text is interpreted as a set of
propositions. These propositions are either explicit or implicit. Implicit propositions are
inferred during the process of comprehension based on the context and the reader’s prior
knowledge. Kintsch and van Dijk distinguish between two basic levels, namely, the
microstructure level and the macrostructure level.

At the microstructure level, the text is analyzed as a set of linear propositions
which are put together into a coherent structure through coreferential expressions. This
set of propositions constitute what is referred to as a "text base.” (see v Dijk and Kintsch
1983: 11). It is held that the micropropositional structure is built up through processing
cycles. At the macrostructure level, the propositions of the text base are connected to the
topic of the discourse through semantic mapping rules or "macrorules” which reduce the
text base information so that it only includes the gist of the text. Information is reduced
by deletion, generalization, and construction. These macrorules operate under the control
of a schema to preserve the gist of the text in question. The operation of macrorules also
depends on the reader's world knowledge. It is, thus, assumed that readers have specific
purposes or schemata in reading which constrain the application of the "macro-
operators.” It is because of these schemata that readers can determine which
micropropositions are important and which are not. The role of the macrorules is
therefore to recover the unifying topic of the text and its gist from the list of
micropropositions.

Kintsch and van Dijk (1978) assume that discourse has schematic structures
which have an important impact on both comprehension and production of discourse.

Thus stories, for example, have a conventional structure or a "story schema" which



readers can recognize easily and which they use to comprehend and to recall the story.
Different types of texts display different structures. Thus, an argumentative text, for
example, is organized differently from a story or a scientific report. Readers have
schemata that correspond to each type of text organisation. These schemata are reflected
in readers’ free recalls to such an extent that the summary of a story, for instance, will
also have a narrative structure, and the same with other structure types. As noted by
Kintsch and van Dijk (1978), psychologists, like anthropologists ( e.g., Colby, 1973, in
Kintsch and van Dijk, 1978) and linguists (e.g., Labov and Waletzky, 1967, in Kintsch
and van Dijk, 1978) have given much attention to story schemata studied either within the
present framework (Kintsch, 1977; Kintsch and Greene, 1978; van Dijk, 1977) or within
the framework of "story grammar” (Mandler and Johnson, 1977; Rumelhart, 1975).

As mentioned above, Kintsch and van Dijk (1978) assume a levels effect in recall
of propositions (Kintsch and Keenan, 1973; Kintsch et.al., 1975). In their model, it is
suggested that the higher recall of the top-level propositions is due to the fact that they are
processed more frequently than the lower level propositions, or because they stay longer
in short-term memory than the lower ones.

According to Johnson-Laird (1983: 380-381), one main defect of Kintsch and van
Dijk's (1978) model is its use of one propositional format to represent both microstructure
and macrostructure. For example, there are counterexamples to the notion of co-reference
which assumes that two arguments which overlap are coreferential. Thus, two
propositional representations may be co-referential even if their arguments do not
overlap. The model thus fails to distinguish between the "sense of a text” which is
captured by its propositional representation, and "its significance (including _what it refers
to)" which is captured by a mental model.

Van Dijk and Kintsch (1983) and Kintsch (1988) can be considered as extensions
of the (1978) model described above. They both maintain the existence of two levels of

comprehension (i.e., microstructure and macrostructure levels). However, the (1983)
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model is presented as basically "strategic”, i. e., "dynamic, process-oriented model.” (p.
4), as opposed to the (1978) model described as basically structural. It is claimed that
comprehension proceeds through the application of a set of different strategies which
"represent the procedural knowledge we have about understanding discourse” (p. 11).
Discourse processing is assumed to start at the word level and to proceed upward to
clauses, sentences, complex sentences, sentence sequences, to the more complex levels of
textual structures. It is assumed that there is an ongoing interaction between these
different units in the comprehension process. This is why the model is said to be
"complexity oriented” (p. 10).

Two levels of comprehension are postulated in this model. The first level consists
in encoding the textual input and the linguistic relations between units of the input, and in
encoding both the semantic and the rhetorical structure of the text. This is the text base
described by Kintsch and van Dijk (1978). The text base represents the semantic
representation of the text (in episodic memory) "the model takes as its input a list of
propositions that represent the meaning of a text.” (Kintsch and van Dijk, 1978: 367). The
second level of comprehension involves the elaboration of the information drawn from
the text using inferences from prior knowledge. This results into the building of a
coherent whole where the textual information is integrated with related information in the
reader's general knowledge.

Thus, both the 1978 and the 1983 models postulate two levels of comprehension,
where the first level consists in encoding textual information, and the second level
consists in integrating the textual information with related information in the reader's
background knowledge. The second level of comprehension corresponds to the notion of
"sitnational model" introduced for the first time in the 1983 model.

The model proposed by Kintsch (1988) is basically bottom-up as opposed to
expectation-driven models which claim that comprehension is basically a top-down
process. The model is named "construction-integration" to emphasize the two phases that
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are assumed to take place in the process of comprehension: (1) a construction process in
which the comprehender constructs a text base using both textual information and general
knowledge, and (2) an integration process where the comprehender "integrates” the
textbase into a "coherent whole". Drawing on Rumelhart and McClelland's (1986)
connectionist model of comprehension, Kintsch assumes that the comprehender’s
knowledge base is like a network of associations.

The textbase consists of the concepts and propositions of the text as well as the
concepts and propositions that are closely associated to them in the general knowledge
and which are activated regardless of the context, some additional inferences, and
"connection strengths” between the concepts and propositions. The output is an
mincoherent” and "inconsistent” structure which contains some irrelevant information that
needs to be weeded out.

The integration phase takes care of these inconsistencies through more activation
spreading. The nodes that are relevant are highly activated whereas those that are
irrelevant have a low or zero activation value, and are therefore eliminated. The output is
a coherent whole consisting of elements that are context-sensitive, and which include, in
general, lexical concepts, text propositions, different types of inferences, and
macropropositions.

According to Kintsch, the new aspect of this model is the expansion of the role of
knowledge, in that the text structure consists not only of the relevant information but also
nonrelevant information that is related to it in the general knowledge of the
comprehender. Another new aspect of this model is that knowledge is no longer assumed
to consist of "prestored structures" as proposed in the schema theory and related theories.
Rather, it is assumed that knowledge structures (i. e. schemata) are generated according to
the relevant context of each new task, thanks to a network of associations which has both
positive and negative interconnections. Prestored structures are thought to be "too

inflexible” to adapt to different types of contexts. This view about knowledge



organization in memory is also held by Iran-Nejad (1987) as will be discussed in the
conclusion.

In the same spirit, Mandler (1984: 109), in her feaction to Alba and Hasher's
(1983) criticism of schema theory related to the selection process, points out that during
encoding, many schemata are simultaneously activated, and therefore, selection is not
limited to the information that is directly relevant to one schema. On the other hand, it
has been empirically proven that schemata play a selective role in information processing.
Friedman (1979), as Mandler (1984: 109) points out, conducted a study on scene
encoding which showed through eye movement that subjects’ schemata controlled "the
amount of attention that is given to various aspects of a situation”

Meyer presents a different view of how knowledge or text is structured focusing

most of her research on expository texts.

b. Meyer
Meyer (1975) developed her prose analysis system based on the principles of

Grimes' (1972, 1974) rhetorical relations and Fillmore's (1968) case grammar. Meyer's
system has highlighted many important aspects of text structure, adopting the idea unit as
the minimal unit of analysis. Her system describes two types of propositions. The first
type are lexical propositions, where relations between individual words are defined by
lexical predicates (e.g. verbs) and role relationships or case relationships. The second
type of propositions are rhetorical propositions which specify relations between the ideas
of the text at the macropropositional level. Such relations are labeled as rhetorical
predicates (e.g. problem-solution, antecedent-consequent, etc.). These predicates are
usually identified by some key words used by writers. Meyer's system yields a
hierarchical structure where the idea units of the text are ordered according to their

importance in conveying the message intended by the author. Meyer (1975) uses the
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notion of top-level structure to refer to the rhetorical relation that governs the top third of
the hierarchy.

Similar to Kintsch and van Dijk (1978), Meyer’s model assumes a hierarchal order
in recall of information from texts. She also contends that each text has a top-level
structure which is its "overall organizing principle” and which determines how well it
will be processed and recalled by readers. Meyer and Freedle (1984: 122) claim that for
the writer as well as the reader "this organizing principle is the primary schema used to
view the topic."

Meyer (1975, 1977; Meyer and Rice, 1982; Meyer and Freedle, 1984) has
identified five different ways of organizing discourse. They include collection,
description, causation, problem/solution, and comparison (in Meyer and Freedle, 1984). It
is assumed that these top-level structures differ in their degree of organization evaluated
in terms of the number of organizational components that they contain. Meyer and
Freedle (1984: 123) placed these structures along a cumulative scale starting with
description (elements grouped by association) as the least organized structure, followed
by collection (elements grouped by sequence), then causation (elements grouped by time
sequence and causally or semi-causally related), and at the end of the scale
problem/solution as the most organized structure (has all the organizational components
of causation in addition to an overlap between elements in the problem and elements in
the solution). Comparison is placed on a separate scale as it differs from the other
structures. Its elements are organized based on similarities and differences and not on the

basis of time or causality.

2.6.3.3 Empirical Studies

a. The Hierarchy Principle
This principle has been supported by many empirical studies involving different
types of texts such as stories and expository texts. Different researchers have tested the
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validity of this principle (e.g., Mandler and Johnson, 1977; Rumelhart, 1977; Meyer,
1974, 1975, 1977; Thorndyke, 1977; Kintsch and Keenan, 1973; Kintsch et.al. 1975).

Researchers who have studied stories (e.g., Rumelhart, 1975, 1977; Kintsch and
van Dijk, 1975; Mandler and Johnson, 1977; Thorndyke, 1977) have developed tree
structures to represent the elements of the story and to show the different relationships
between these elements or propositions. These structures represent the underlying
meaning of the story (Thomdyke, 1977: 78), or to "relate the surface structure of the story
to its underlying structure on which schemata are based.” (Mandler and Johnson, 1977:
148). Such structures have been referred to as "story grammars” (e.g., Rumelhart, 1975;
Thorndyke, 1977), "story schemata” (e.g., Rumelhart, 1975, 1977; Mandler and Johnson,
1977), or "text schemata” (e.g., Kintsch, Mandel, and Kozminsky, 1977). These
researchers agree that the propositions that make up a story can be placed in different
hierarchical levels depending on their importance in the development of the story. They
also agreed that the propositions are related by their rhetorical functions (Pearson and
Camperell, 1985).

The studies that have been conducted on comprehension and memorability of
stories have shown that the hierarchical structure of the story plays a determining role in
both processes. Rumelhart (1975, 1977, as cited in Singer, 1985), for example, has
hypothesised that propositions are more likely to be recalled if they are placed high in the
hierarchy, and that a subordinate proposition will be recalled only if the higher
proposition is recalled as well. These predictions have been supported by Meyer and
McConkie's findings (1973) according to Rumelhart (1977: 130-131).

Rumelhart's (1975) predictions have also been supported by Thorndyke's (1977)
findings. Thorndyke tested both comprehension and recall of simple stories using
different "experimental tasks" whereby he manipulated the structure of the story. He
found that story facts memorability was contingent on their "centrality” in the hierarchical
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structure of the story. Thus, facts that belonged to the top level of the hierarchy tended to
be better recalled than facts that belonged to the lower levels.

Similar findings have beeen reported by Kintsch and Keenan (1973) and Kintsch,
et al. (1975). Kintsch and Keenan tested the memorability of paragraphs that the
researchers constructed from propositional bases. They found that superordinate
propositions were more readily recalled than the subordinate ones. These results were
replicated in Kintsch et al. (1975) where the levels effect was again found to be a
determining factor in recall. Comparing the effects of the serial position of propositions
with their position in the hierarchy of the paragraph structure on their recall, Kintsch et al.
(1975) found that the primacy effect (recall of propositions in paragraph-initial position)
had an impact only inasmuch as it coincided with a high hierarchical position. They
concluded that the levels effect was a more "powerful determinant of recall” (p. 203).

Meyer (1971, 1975a, 1977), and Meyer and McConkie (1973) came to similar
conclusions concerning the impact of the hierarchy of ideas on recall mostly in expository
texts. Meyer (1977) reports inconsistent findings of studies that have been conducted on
the serial position effect, and contends that the hierarchical level of ideas in a passage
structure is a better determining factor for recall than the serial position principle, as the
findings of Meyer and McConkie (1973) demonstrate. In that study, it was found that top-
level ideas tend to be highly recalled whether they occur in initial, medial, or final
position of a paragraph. This is similar to Kintsch et.al's (1975) finding.

Meyer (1977) conducted an experiment on the recall pattemns of paragraphs with
high and low levels of information. These paragraphs were inserted in two passages on
the same topic. Recall of the high paragraph was consistently better than that of the low
paragraph in three different recall conditions. It was concluded that higher level
information was more likely to be recalled and retained over time than lower level
information (p. 320). The hierarchy principle concerning propositional recall seems thus
to enjoy much empirical support.
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b. Rhetorical/Global Structure

Rhetorical structure is the overall struture used by authors to organize a text.
Meyer (1975a, 1975b, 1984) uses the term "top-level” structure and van Dijk and Kintsch
the term "superstructure” (1983: 16) to refer to this overall text structure. Research has
investigated the impact of text structure type on recall. In narratives, this basically
consisted of examining the impact of the violation of the conventional structure of the
story on its memorability. Thorndyke (1977), for example, found that placing the theme
or goal of a story at the end, contrary to conventional stories, or removing it altogether,
had a negative effect on recall of the story. Thus stories whose "plot structure” was not
easily inferred by the subjects yielded lower comprehension recall. Kintsch et.al. (1977),
Kintsch and Greene, (1978) and Kintsch and Yarbrough (1982) tested the
comprehensibility of scrambled stories or paragraphs. _

Kintsch et.al. (1977) investigated the difference in recall between stories
presented in their normal order and scrambled ones among college level subjects.
Reading time conditions were either limited or unlimited. The authors report that even
though the reading times were longer for the scrambled stories, the summaries written by
subjects were the same in both cases when the original story was well-structured.
However, when the original story was less well-structured, the summaries of scrambled
stories were not as good as those of the normal story. Kintsch and Greene (1978) came to
the same conclusions. Stories whose organization corresponded to the subjects’ story
schema yielded more "infomative" and more "complete” recalls than stories with
unfamiliar schema. It was concluded that there were culture-specific or underlying
schemata that guided both comprehension and reconstruction of stories.

Kintsch and Yarbrough (1982) investigated performance on essays that were
either well-formed or ill-formed. When comprehension was tested at the global level,

subjects performed better on the well-structured essays. However, when comprehension



was tested more locally (e.g., cloze test), there was no difference of performance. This
suggests that different strategies operate at the macrolevel comprehension.

In a more recent study, Duszak (1991) investigated the use of news schema
among Polish, British, and American readers. Their task consisted of reconstructing a
news story into its linear paragraph structure. She found that readers, in general,
attempted to give the contents of the story a meaningful or "canonical” structure, thus
providing further support for the above findings on scrambled stories. She also found that
her subjects had "good intuition" of the underlying schemata used in organizing news
stories. However, she also found a tendency among the readers to give the news story a
narrative organizational structure, i.e., a more linear organization of events than usually
found in news stories.

Another set of studies were conducted on the effect of the structure of expository
texts on comprehension and recall, mainly by Meyer and her colleagues. For example,
Meyer, Brandt, and Bluth (1980, as cited in Meyer, 1987) conducted an experiment in
which they predicted that 9th grade students who are able to identify and use in their own
protocols the organizational pattern used by the author would recall more information and
discriminate between consistent/nonconsistent information than students who are not able
to adopt this strategy. Their findings supported this prediction.

A study by Bartlett (1978, in Meyer, 1987) came to similar conclusions. She
taught 9th graders how to recognize and use different types of expository text structures.
In subsequent testing, she found that students who received the training were better at
identifying and using the top-level structures for which they were trained, and recalled
more information than students who received no training. On the other hand, Brandt
(1978, in Meyer, 1987) investigated the impact of an advance organizer telated to the top-
level structure of the text on recall of comparative and descriptive texts. She came to
three major findings: (1) more competent readers remembered more information from the

comparative text whereas the less competent readers remembered more from the

38



descriptive text, (2) more competent readers were better at following the instructions to
change the top-level structure of the text when they had to substitute the descriptive
structure with the comparative one, and (3) recall was higher for comparative than for
descriptive texts.

Meyer and Freedle (1984) conducted two experiments in which they looked at the
impact of four types of top-level structures on text processing: comparison,
problem/solution, causation, and description. The authors postulated that top-level
structures that have more organizational components (e.g., comparison), as measured by a
cumulative scale, would facilitate comprehension and retrieval of information better than
less organizational top-level structures (€.g., description). They used texts with the same
contents organized in four different ways. In accordance with the authors’ prediction, the
results indicate that comparison and causation had a more positive influence on both
learning and comprehension than desciption, because they offer "more specified
relationships among components for use during instantiation and storage of facts in
memory” (p. 140). The authors' explanation of the results obtained in problem/solution,
however, remained somewhat vague.

The general conclusion drawn by Meyer and colleagues is that readers who are
aware of and follow the authors' top-level structures comprehend the text better, retain
more information, especially the more important information, and are less prone to

forgetting over time than readers who are not able to adopt this strategy.

c. The Interaction Between Prior Knowledge and Text Structure

Commenting on the interaction between prior knowledge of the topic/content of
reading and top-level structure, Meyer (1987) postulates that it is likely that the top-level
structure might be of less relevance to readers who are more familiar with the

topic/content of the reading material. This means that such familiarity provides readers
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with "cues and links" that facilitate text processing, independently from the facilitative
cues provided by the text's organizational structure.

Ohlhausen and Roller (1988) investigated the interaction between text structure
and content schemata. They prepared passages that allowed subjects to use both content
and structure schemata (C/S), content schemata (C) alone, or structure schemata (S)
alone. Results showed that, on the whole, subjects used the appropriate schemata for both
the content (C) and structure (S) texts. This tendency grew with age. However scores on
structure strategy were lower for C/S text, suggesting that when both schemata are
available, readers rely more on content than structure schemata. It was concluded that
both types of schemata operate in text processing.

More recently, McKeown, Beck, and Sinatra (1992) also investigated the
interaction between prior knowledge and coherent versus less coherent text organizations
on readers' comprehension. They found that "upgrading” the readers’ background
knowledge on the topic of reading had a more positive effect on subjects who read the
more coherent (i.e., the revised) version of the text than on subjects who read the less
coherent (original) version. Thus, the results seem to suggest that the effect of prior
knowledge will only be beneficial if the text being processed is well-structured or
"coherent enough to allow the reader to see the connection between the text information
and previous knowledge” (p. 91).

In a review of the literature on prior knowledge, text structure, and how the two
interact in reading comprehension and recall, Roller (1990) came to the conclusion that
the impact of text structure on readers depends on their familiarity with the topic of the
target text. Thus, if the topic is "moderately” unfamiliar, readers will use the text structure
to help them draw the relations between the concepts discussed in the text. When the text
topic is familiar, the readers will use their knowledge of the topic to draw the relations
between the concepts. In this case, "the structural clues become redundant.” When the
topic is very unfamiliar, readers are not likely to rely on structural clues to draw
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connections between concepts since they cannot isolate the concepts of a completely
unfamiliar text.

Recently, Moravcsik and Kintsch (1993) conducted an interesting study that
investigated the effects of three factors: Background knowledge, writing style (discourse
quality), and reading skills on text comprehension. They tested the impact of background
knowledge by presenting the subjects with texts that either included suggestive tides,
unsuggestive titles, or no title at all. They tested the impact of writing style by using two
versions of the same passages, a well-written helpful version, and a badly written
misleading version. Both versions preserved the content of the original passages. Reading
skills or abilities were determined by making the subjects read short passages and answer
comprehension questions.

The results suggested that subjects with "high-knowledge" recalled more
information than subjects with "low-level” knowledge. The impact of background
knowledge was more particularly apparent in the readers’ construction of a "situation
model" which reflected a more profound level of understanding than simply forming a
textbase, where the readers basically reproduce textual information without further
elaboration. Conceming the impact of the writing style, the results showed that when
language cues are used in a helpful way to distinguish between more important and less
important content, the readers are still able to construct "adequate mental representations”
of the passage content even in the absence of adequate background knowledge. However,
in such case understanding was only superficial as the readers were unable to build an
"appropriate situation model". The best results were obtained when the presence of
background knowledge was combined with a helpful writing style; the worst results were
obtained when neither of these conditions was present. Finally, the reading skills factor
has also been shown to play a role in comprehension as the the more skilled readers
retained more information than the less skilled ones. The most important finding about
the impact of reading skills, according to the authors of the present study, is the fact that
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no interaction was found between the reading skills factor and the other two factors:
background knowledge and writing style.

To conclude, studies on the interaction between prior knowledge and text
structure seem to yield conflicting findings. Some studies have demonstrated that
familiarity with the topic of reading was a prerequisite to the use of text structure in the
comprehension process, other studies demonstrated that "moderately unfamiliar” texts
will make readers rely on text structure to draw connections between the elements of the

text.

2.7 L2/FL Reading

Theory and practice in L2/FL reading are heavily influenced by trends in L1
reading. As noted by Barnett (1989: 36), "no fully defined model of L2 reading exists
yet." Thus, in its brief history, L2/FL reading, following the path of L1 reading, has
known important theoretical shifts which resulted in important changes in the classroom
practices. In a survey of trends in FL reading, Ulijn (1980) comments that neither the
grammar-translation method view of reading --as depending on the ability to translate
lexical items and structures from L2 to L1 and to translate whole passages at advanced
levels— nor the audiolingual method view of reading as the ability to decode isolated
words and sentences, stressed the importance of L2/FL reading as a fluent skill based on
comprehension.

According to Silberstein (1987) the advent of the psycholinguistic approach to
reading has marked an important shift in the conceptualisation of L2/FL reading.
Researchers such as Clarke and Silberstein (1977), and Coady (1979) have considered the
implications of the psycholinguistic approach principles to L2 reading pedagogy.
According to Grabe (1991: 377), the 1980s era has known much extension of Goodman's
and Smith's perspectives to ESL reading theory and practice.



Dissatisfaction with both the structural bottom-up approach and the
psycholinguistic top-down approach has led L2 reading researchers and practioners to
adopt a more interactive approach. Most L2 reading research is now conducted within the
schema theory framework (Barnett, 1989). This research has focused on different aspects
of interaction: interaction between reader and text, and interaction between bottom-up
and top-down processes. On the other hand, the studies conducted within the schematic-
theoretic framework have focused on the impact of different types of schemata on L2
reading comprehension (Carrell, 1988). These studies have explored the role of "content,”

"formal,” and "linguistic” schemata, either seperately or in interaction.

2.8 Content Schemata

The impact of L2/FL readers’ prior knowledge about the topic/content area of the
reading material has been empirically supported. The studies on content schemata have
explored different aspects of background knowledge. Some studies have looked at the
effect of the cultural content of the text on readers (e.g. Steffensen et.al., 1979; Osterloh,
1980; Carrell, 1981; Johnson, 1981; Steffensen, 1988), other studies have looked at the
impact of discipline-oriented content on readers (e.g., Mohammed and Swales, 1984;
Alderson and Urquhart, 1985; Strother and Ulijn, 1987, as cited in Carrell, 1989). Some
other studies have investigated the impact on comprehension of presence versus absence
of schema inducing contexts such as pictures, titles, or statements related to the general
theme of the passage, or providing students with cultural content schemata, etc. (.g.,
Omaggio, 1979; Adams, 1982; Johnson, 1982; Hudson 1982; Carrell and Wallace, 1983;
Lee, 1986; Floyd and Carrell, 1987; Hauptman, 1994). According to Hauptman,
"signalling,” i.e., the use of both "iconic” and "noniconic” contextual clues of a text, is the
next "crucial” facilitative factor when background knowledge is not available to the
reader (1994:5)
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2.8.1 GENERAL CONTENT SCHEMATA

Adams (1982) tested the effects of the use of "script activators” as background
knowledge, on her subjects’ ability to recognize unfamiliar lexical items in texts written
in both L1 and the FL. Her findings indicate that subjects who received the script
activators prior to reading performed better than the subjects who did not receive those
activators. The findings also indicate that subjects who read in their L1 (English) scored
better than those who read in their FL (French).

Carrell and Wallace (1983) report on a study in which they investigated the
impact of background knowledge on a native group and an ESL group. Their purpose was
to see how two components of background knowledge: context and familiarity would
influence reading both individually and in interaction. They found that nonnative
subjects, at both the intermediate and advanced levels, contrary to the native subjects, do
not seem to use context to anticipate the text's meaning and do not have a good sense of
how easy or difficult a text is. These findings, according to Carrell and Wallace, are
consistent with the findings of an earlier study by Carrell (1982) which considered
"textual transparency,” in addition to the other two components. That study demonstrated
that the three components of background knowledge had a significant effect on recall by
native speakers but not on ESL readers. The authors concluded that nonnative readers
rely more on bottom-up processes.

Lee (1986) replicated Carrell's (1983) study. He aimed at testing her finding that
prior knowledge had no significant effect on nonnative readers. Contrary to Carrell, Lee
found that his American subjects, reading texts written in Spanish, used context (title and
a picture page) to enhance understanding and recall of familiar topic/material. However,
context did not seem to have an effect when the topic was unfamiliar, supposedly
because the picture used to provide context was not suggestive and did not help students
anticipate the topic. This is consistent with Omaggio’s (1979) finding that only simple

"prethematic” pictures, i.e., pictures that provide just enough information to be used in



the comprehension of the initial paragraph, are useful in providing readers with the
necessary background to process the text more efficiently.

Carrell's (1983) finding has also been challenged by a more recent study
conducted in a foreign context on Zimbabwean bilingual readers by Roller and Matambo
(1992). Similarly to Lee (1986), this study demonstrated that the use of context had a
facilitating effect on comprehension of the more familiar text "Washing clothes,” but not
on the processing of the less familiar text "Balloon Serenade,” as the subjects who did not
have a picture did better than those who had one.

To conclude, studies conducted on the impact of prior knowledge on L2/FL
readers’ comprehension yielded inconsistent findings. Further research is needed in the

future before one can draw any final conclusions concerning this issue.

2.8.2 CULTURE-SPECIFIC SCHEMATA

The studies that have investigated the impact of cultural background have
revealed an interference effect of the L2/FL readers’ culture when they process unfamiliar
texts loaded with the target culture (TC) whether the TC aspects are implicit or explicit.
Steffensen, et al. (1979), as summed up in the previous section, revealed how each of the
groups of subjects involved in their study interpreted the text about the foreign culture
according to their own cultural background. Carrell (1981) came to similar conclusions.

Johnson (1981), on the other hand, investigated the combined effects of foreign
cultural content and language complexity. She found that the cultural background of the
stories (Iranian and American folklore) had more impact on the comprehension of her
subjects (Iranian intermediate and advanced ESL students) than linguistic cpmplexity, in
that the level of comprehension of the revised (simplified) version of the Iranian folklore
story was not necessarily better than that of the original story. However, the revised
version of the American story was better understood than the original version. Her native
control group (American subjects) had a better understanding of the original version of
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both stories, which implies that they were more sensitive to the level of language
complexity; however, similar to the Iranian group, their comprehension was also affected
by the cultural origin of the stories.

In another study, Johnson (1982) found that teaching subjects the meanings of
unfamiliar lexical items related to the topic of reading before they actually read the text
did not affect comprehension in any significant way. However, prior experience with the
cultural aspects discussed in the text was much more beneficial for comprehension.

Steffensen (1985) conducted cross-cultural studies on the interaction effects of
cohesion, register and background knowledge on reading comprehension. Her findings
indicate that readers with prior knowledge matching the text schema are better able to
understand the content of the passage than readers without that knowledge. The findings
also indicate an interaction between background knowledge and register throughout the
text processing. Thus, the reading of some linguistic signals allows access to the
appropriate schema. These in turn guide readers in further reading and constrain the
understanding of ambiguous linguistic items. This results in the activation of further
appropriate subschemata, and prevents activation of nonappropriate ones. There is also
indication of an interaction between cohesion and background knowledge. Thus, lack of
background knowledge, or the inability to access the appropriate underlying schema of
the passage, hinders the processing of cohesive devices.

In another article, Steffensen (1988) suggested that an effective way of improving
ESL students' reading comprehension cross-culturally is through the use of a "dialogue
journal." In this journal, students are supposed to report to their teacher the difficulties
they encounter at "understanding, remembering and recalling” unfamiliar cultural
information, as well as their "interest and need” to learn about the TC. This two-way
dialogue between the students and their teacher supposedly improves their understanding
of the TC.
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Floyd and Carrell (1987) also looked at ways of helping L2/FL students to cope
with unfamiliar cultural information. In this study they used intermediate level ESL
subjects who were divided into two groups. One group was taught the cultural
background related to the material to be read, and the other one received no pre-reading
preparation. Results indicated that the group who received the treatment prior to reading
performed much better than the other group in both objective tests and free recall. It was
concluded that background knowledge related to the material of reading can be
effectively taught to ESL students.

Other studies have investigated the impact of culture-specific schemata and have
also concluded that unfamiliarity with the cultural content of the reading material may
lead L2/FL readers to misunderstand the content because of interference from their own
cultural background. Some of these studies were conducted by Bensoussan (1986);
Laufer and Sim (1985); Bemhardt (1986); and Parry (1987). |

Thus, according to the studies described above, the findings concerning the
influence of cultural schemata seem to be more consistent than the findings related to the

impact of general content schemata.

2.8.3 DISCIPLINE-SPECIFIC SCHEMATA

Research on discipline-specific schemata has not enjoyed as much interest as
those reviewed above. Alderson and Urquhart (1988), for example, tested the effect of
discipline-related background knowledge on the performance of ESP/EST subjects on
tests of reading comprehension. The authors found that background knowledge related to
the academic field of study can positively influence reading comprehension. According to
Carrell (1989), Mohammed and Swales (1984) as well as Strother and Ulijn (1987) have
come to similar conclusions. Their results also demonstrated that reading material related
to a familiar academic field of study is more easily understood and retrieved than
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linguistically equivalent material related to an academic field that is less familiar to the

students.

2.9 Formal Schemata

L1 sudies have provided evidence that the rhetorical structure of texts had an
effect on reading comprehension and recall. Similar studies have been conducted to test
this effect on L2/FL readers. Carrell (1984) looked at how the story schema structure
would affect comprehension of intermediate-level ESL students. She presented the
subjects with a well-formed and an ill-formed version of the same story. Her findings
indicate that comprehension, the quantity of recall, and the sequential order of recall are
better when subjects read the version that respected the conventional structure of the
story. She also found that subjects who read the ill-formed version attempted to
restructure the story according to conventional order of stories in their recalls. '

As cited in Carrell (1988), studies conducted on contrastive rhetoric by Kaplan
(1966) also demonstrated that structural/formal schemata exert an influence on
comprehension as well as production of written material among L2 learners (Ostler and
Kaplan, 1982, in Carrell, 1988: 81). On the other hand, Hinds (1983, also cited in Carrell,
1988: 81) has demonstrated tﬂat "typical" Japanese and English text structures had
different effects on different groups of readers.

Following Meyer and Freedle (1984), Carrell (1984b) investigated the impact of
the four major structural schemata of expository texts, identified by Meyer (1975) as
description, problem/solution, causation, and comparison, on ESL subjects’
comprehension. Similarly tb Meyer and Freedle (1984), Carrell found that the description
rhetorical structure had less of a facilitative effect on recall than the other structures,
described by Meyer as being more "tightly” organized. She also found that the different
structures had different facilitative effects on subjects of different native languages,

depending on which rhetorical structures are more common in their own culture. Finally,
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she reported that most subjects failed to use the rhetorical structure of the texts they read
in the organization of their own recall protocols. She concluded that the subjects were not
able to recognize those rhetorical structures.

In another study, Carrell (1985) demonstrated that intermediate-level ESL readers,
like native speakers, also benefit from a training in the top-level structures of expository
text. The findings indicate that students who received the training could recall more
information, suggesting that the use of knowledge about these structures enable students
to better guide and organize their interaction with the text.

A more recent study on the effect of training in expository text structure on L2
discourse comprehension has been conducted by Raymond (1993). The study
investigated the impact of such training on native English speakers learning French as L2.
It was found that less proficient readers, who did not use the structure strategy, performed
better after the training in the use of text structure, suggesting that they benefited from the
training and that the use of the strategy has effective impact on comprehension and recall.
The more proficient readers, on the other hand, seemed to be aware of the use of the
structure strategy before the training.

Carrell (1992) looked at the impact of L2 students’ awareness of text structure on
their recall of expository texts. She conducted her study on forty-five ESL high-
intermediate level students speaking different native languages. Subjects had to read and
recall two expository texts with different rhetorical structures: comparison/contrast and
collection of description. She measured subjects'awareness of text structure through the
use of such structure in the recall protocols they produced and their recognition of the
structure through a direct question. Her results showed that there was a relationship
between awareness and recall. Students who used the same structure as the original texts
in the organization of their recall protocols not only recalled more information, but also
more of the "top-level and the high-level” ideas from the texts than students who used a

different organization. However, "the recognition measure” showed no such relation
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between the amount and type of information recalled and structure awareness. On the
other hand, even though the types of text structures had no apparent effects on the amount
of information recalled, the text with the comparison/contrast structure yielded a better

recall of the top-level idea units than the description text.

2.9.1 INTERACTION BETWEEN CONTENT AND FORMAL SCHEMATA

Carrell (1987) showed how formal schemata interact with content/knowledge
schemata. She demonstrated that reading comprehension is generally good when both
types of schemata are familiar to the reader. When both content and structure are
unfamiliar, reading is generally difficult. In conditions where either content or structure
was unfamiliar, the content variable seemed to be a stronger determining factor for
comprehension.

In a more recent study, Salager-Meyer (1991) has shown that for high-
intermediate and advanced ESL readers, familiarity with the topic/content of the reading
material is a more determining factor of comprehension than other variables including
text structure. She also demonstrated that readers' use of the structure of expository text
appears to depend on other variables including the levels of language proficiency and
world knowledge. Her results demonstrate that structural information is more important
for readers with lower language proficiency level when the content of the text is either
unfamiliar or moderately familiar.

Thus, both Carrell (1987) and Salager-Meyer (1991) have demonstrated that
content is a more important factor in L2/FL reading comprehension. Findings concerning

the use of text structure strategy by L2/FL readers are not conclusive.

2.10 Linguistic Schemata
Language proficiency is one of the important variables in L2/FL reading.
Researchers hold different opinions about the extent to which this variable determines
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success in reading. The general tendency among L2 reading researchers since the advent
of the psycholinguistic approach of reading has been to deemphasize the role of low level
decoding skills and to emphasize that of higher level processes. This general tendency has
changed somewhat lately, in part because research has demonstrated the importance of
low level skills for L2 reading, but also because of the impact of current trends in L1
reading research which mark a shift back to a more bottom-up approach, albeit still
interactive (e.g., Perfetti, 1985; Tannenhaus, 1988; Kintsch, 1988; Rayner and Pollatsek,
1989).

L2 reading research concerning the role of language proficiency mostly looked at
the impact of text simplification on reading comprehension (e.g., Aronson-Berman, 1978,
1980; Blau, 1982; Bhatia, 1983; Strother and Ulijn, 1987; Ulijn and Strother, 1990;
Leow, 1993), and the impact of overall language proficiency on reading comprehension
(e.g., Cziko, 1978; Ulijn, 1978, 1980; Clarke, 1979; Hudson, 1982; Barnett, 1986;
Devine, 1987; Eskey 1988; Carrell, 1991). The findings of these studies are not
consistent.

Concerning simplification, for example, Aronson-Berman (1978) found that FL
readers understood the simplified text better than the nonsimplified one. Bhatia (1983)
reports other studies which came to the same conclusion, leading him to conclude that
legal text simplification mainly at the formal level was beneficial for beginning and
intermediate level students. Most other studies on simplification, however, report no
effect on reading comprehension. Blau (1982), for example, found that complex
sentences yielded higher comprehension scores than simplified short sentences. Ulijn and
Strother (1990) demonstiated that syntax complexity had no signiﬁcam effect on
comprehension level. The group of subjects who read the simplified version of a
computer science text and those who read the original version showed no significant
differences in their comprehension levels. The authors concluded that the conceptual and

lexical aspects of the reading material are more detemining factors for reading
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comprehension among L2/FL readers. Leow (1993) also came to the conclusion that
syntactic simplification does not have a "facilitating effect on learners’ intake" (p. 333).

Other studies have indicated that the level of language proficiency has an impact
on the reading behaviors and the level of comprehension of L2/FL students. Cziko (1978,
as cited in Hudson, 1982), suggests that most of the problems encountered by nonnative
readers may emanate from their inability to make adequate use of the linguistic
constraints (e.g., Syntactic, semantic, and discourse constraints) of the text. He concluded
that there should be renewed interest in the decoding skills, especially for readers who are
either beginning or intermediate. Cziko (1978) also found that advanced L2 readers have
the same reading habits as L1 readers.

Clarke (1980) reports similar findings. He holds that language proficiency has a
powerful impact on reading behaviors of L2 readers. His study has shown that proficient
L2 readers, as do proficient L1 readers, rely more on top-level processing. However,
limited language proficiency in L2 "short circuits” the good reader’s strategies leading
him/her to be more reliant on the bottom-up processing. He concludes that language skills
are very important for effective and efficient reading and holds that his findings are
supportive of some researchers' attempts to integrate reading skills with language
development (e.g., Eskey, 1973; Baudoin et.al., 1977; Clarke and Silberstein, 1977, as
cited in Clarke, 1980).

Hudson (1982) looks at the interaction between language proficiency level and the
role of schema activation in L2 reading by adult ESL subjects who are proficient L1
readers. The results demonstrate that L2 readers with advanced proficiency level have
better abilities to activate/form schemata from the printed information and to relate those
schemata to their background knowledge than readers at lower proficiency lévels. Thus,
here again the role of language proficiency in comprehension is found to be important,
even though Hudson's findings also indicated that limited language proficiency could be

overridden by the ability to activate the appropriate schemata. Induced schemata were



found to allow access to some low level linguistic processing which would not have
happened otherwise.

Barnett (1986) observes that most literature dealing with reading classroom
practices stresses vocabulary more than grammar. To test whether there is a justification
for such an emphasis, Barnett conducted a research study in which she tested vocabulary,
grammar, and comprehension through cloze test, multiple choice, and recall protocols of
stories among U.S university students learning French as a FL. Her findings indicate that
both syntactic and vocabulary knowledge were important for reading comprehension, and
that the two skills interact with each other during the comprehension process.

Devine (1987) investigated the interaction between language proficiency and
reading development among ESL students in a longitudinal study. Throughout the
academic year, the subjects' changes both in reading behaviors and language proficiency
were recorded. Devine's findings provide further support for the relationship between
language proficiency level and reading ability. However, she reports a lack of correlation
between improvements in discrete grammar and vocabulary tests and advances in reading
ability. She concludes that the teaching of grammar and vocabulary to improve reading
could only be effective if taught within an integrative approach.

Eskey (1988) adopts a more bottom-up view of L2 reading. Following L1
researchers such as Perfetti (1985), Rayner and Pollatsek (1989), for example, Eskey
supports the notion that low level skills have a major role to play in the reading process,
especially in L2 reading. He holds that good readers decode most words and syntactic
structures that they encounter in the printed text through an automatic identification
which requires little conscious effort. Guessing through context or background
knowledge, thus, plays little part in the low level processing skills. Automaticity in word
identification is assumed to free the mind so that the reader can devote more attention to
top-level processing. Eskey concludes that fluency in reading depends both on gaining
mastery in the decoding skills and the ability to relate the textual information to
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background knowledge. Interactive models, according to him, are most appropriate as
they accommodate both perceptual and cognitive processes involved in reading.

Carrell (1991) investigated the effects of L2 proficiency and reading ability in L1
on reading comprehension in L2. She predicted that, taken individually, each of these
variables would signifiantly affect reading in L2. However, she did not make any
predictions conceming their combined effects. It was her purpose of the present study to
find out if the two variables taken together would affect L2 readers’ performance. She
combined ESL native speakers of Spanish and American subjects taking Spanish as a FL.
The subjects were at different proficiency levels in their respective L2/FL. The results
indicated that both language proficiency and L1 reading ability are significant factors in
L2/FL reading. The two factors, however, exerted different effects on the two groups of
subjects. For the ESL group, ability in L1 reading was a relatively more pertinent factor
than language proficiency, whereas for the American group taking Spanish, languagé
proficiency was relatively more important than L1 reading ability.

Even though the findings concerning the linguistic schemata are not consistent,
this paper assumes that linguistic proficiency plays an important role in L2 reading
comprehension, and that L2/FL readers will only be able to make an optimal use of the
background knowledge and text structure variables if they can decode the textual
information adequately.

To conclude, despite conflicting findings, the research studies summarized above
have demonstrated that the three types of schemata have an important role to play in
L2FL reading development, both individually and in interaction.

2.11 Conclusion

This review has discussed theoretical and practical trends in L1 and L2/FL
reading. There was focus on schema theory because it is the most widespread theory
adopted in current research in both L1 and L2/FL reading. Because this theory enjoys
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much empirical support, it has been chosen as a theoretical framework for the present
study. Even though schema theory is basically a top-down approach, it is flexible enough
to accommodate an interactive approach to reading where there is equal emphasis on
perceptual linguistic processes and conceptual comprehension processes, both critical for
achievement of reading competence in L2/FL.

Schema theory has been subject to much criticism lately. It is being questioned on
both theoretical and empirical grounds (e.g., Alba and Hasher, 1983; Garnham, 1985;
Perfetti, 1985; Iran-Nejad, 1987, 1989; Kintsch, 1988; Rayner and Pollatsek, 1989;
Schacter, 1989; Sadoski et.al., 1991; Carver, 1992; Norris and Phillips, 1994).

Most of these critics point to the vagueness that characterizes schema theory (e.g.,
Brown (1979, in Sadoski et.al. 1991; Alba and Hasher, 1983; Garnham, 1985; Iran-
Nejad, 1987, Sadoski et.al., 1991). According to Iran-Nejad, the vague character of the
term schema was pointed out by Bartlett (1932) himself, who stated that he "disliked" the
term schema because it is "at once too definite and too sketchy” (in Iran-Nejad, 1987:
121). Sadoski et.al. (1991) point out that this vagueness resulted in a confusing multitude
of definitions and metaphors used by different researchers to define the term schema, and
the features of schema theory. The same authors claim that there is also confusion
concemning "the nature of the knowledge that constitutes a schema” (p. 466).

Iran-Nejad (1987) criticizes the schema theorists’ belief that schemata are
"relatively permanent” knowledge structures. Stressing the transient/dynamic character of
the human cognitive structure, Iran-Nejad notes that the term schema would be better
defined as "an emergent transient gestalt” (p. 114) which is generated by its elements,
rather than a static structure or a "collection of discrete concepts” (p. 114).

Alba and Hasher (1983) critically review the encoding and retrieval processes
posited by schema theory. Encoding processes are selection, abstraction, integration, and
interpretation, and the retrieval process is reconstruction. The authors conclude that

"memory for complex events is far more detailed than schematic processes would allow”
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(p. 225). It seems, thus, that people remember much more information than assumed by
schema theory, i.., information not related to the schema activated during the processing
phase. They also claim that readers use interpretations less often than assumed by schema
theory. They hold that recall is determined by circumstances related to the processes that
operate during retrieval, such as the types of connections made by readers during
encoding, rehearsal processes, cuing, task instructions, etc.

Sadoski et.al., (1991) criticize schema theory on empirical grounds. Considering
the types of texts used in schema theory studies, the authors question the "validity and
generalizability" of findings based on studies that used obscure, ambiguous, or multiple
interpretation texts, which are not found in normal reading situations. Like Alba and
Hasher, (1983), they conclude that the evidence provided by the findings of "key" studies
often cited in support of schema theory are mostly due to the research methods used in
these studies. Replications with other methods would yield different results. Sadoski et al.
(1991) propose an alternative cognition theory named "dual coding theory” which, as
they claim, is able to account for the effects of prior knowledge as well as other effects
without the flaws from which schema theory suffers.

Carver (1992) criticizes schema theory's emphasis on the impact of prediction
activities, prior knowledge, and text structure, on reading comprehension. Carver holds
that such variables are irrelevant to what he qualifies as "normal, typical, or ordinary
reading-called rauding” (p. 165). According to his rauding theory, normal reading
depends on the readers’ general reading ability for comprehension, involves no learning
or memorization, and makes little use of prior knowledge. However, the reading of
difficult material may involve the three variables mentioned above.

Norris and Philips (1994) question the idea of using pre-reading activities to
provide readers with relevant background knowledge before reading takes place. They
note that the advocated use of such activities only serves to lead readers to a

misconception about the nature of reading. They claim that relevance of knowledge will



only depend on the readers' own interpretations of the text in the course of reading.
Readers cannot evaluate what knowledge is relevant before interpreting a text. They
propose a "perspectival view of reading” which considers the inferencing abilities of
readers much more important for reading than the possession of relevant background
knowledge. According to this conception of reading, providing readers with background
knowledge prior to reading would short circuit their interpreting abilities, in a way. When
no prior knowledge is provided, readers use their inferencing ability to construct their
own interpretations of the reading material by integrating textual information with their
prior knowledge about the content of the text.

Schema theory has also been criticized for its emphasis on top-down processing at
the expense of bottom-up processing (e.g., Perfetti, 1985; Kintsch, 1983, 1988; Rayner
and Pollatsek, 1989). This criticism is based on empirical evidence provided by research
on eye movement that the majority of readers, regardless of age and reading competence,
process most words they encounter in a text (Just and Carpenter, 1980, cited in Kintsch,
1988). This attests to the prevalence of the use of bottom-up processes in reading.

According to Kintsch (1988), emphasis on top-down processing is a difficult idea
to make work at the computational level. He notes that schemas (including scripts and
frames), as originally defined, are not "workable” notions because "if they are powerful
enough, they are too inflexible, and if they are general enough, they fail in their
constraining function" (p. 164). To solve the problem, Kintsch (1988) proposes a
construction-integration model which depicts two phases in text processing, a constuction
phase where the propositional base of a text is constucted based on context-free bottom-
up processing, and an integration phase where the propositional base is "edited and
integrated” into a "coherent whole” through top-down processing. Text bases are built
based on both textual information and the reader’s prior knowledge, including knowledge
about language and about the world.
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According to the criticism presented above, schema theory suffers from many
drawbacks that seem to cast doubt on its plausibility as a theoretical framework for
research on reading. One should keep in mind, however, that much of the above criticism
does not seem to be well founded either because it is limited in its scope, and so does not
present the picture in its totality, or does not seem to offer any better alternative to a
theory that has guided research in reading for over a decade.

Thus, Iran-Nejad's (1987) rejection of the interpretation of a schema as a
relatively permanent structure does not account for readers’ tendency to recall scrambled
stories according to the conventional story structure. That structure cannot have been
generated from the text itself since its elements are presented in disorder. In such case, it
seems more plausible to assume that readers have a specific pattern in their cognitive
structure that corresponds to story structure. The same explanation could account for the
tendency to interpret a text according to patterns/values of one's own culture. It is also
plausible to account for generation of the "correct” structure of disordered stories and
interpretation of texts according to one's cultural patterns in terms of inferential thinking.
However, inferences can only be made based on some prior knowledge of story structure
and one's cultural values/patterns.

At the same time, it is also reasonable to recognize that our knowledge structure
based on schemata should be flexible enough to adapt to new situations and contexts,
otherwise it would be difficult to account for the dynamism of the human mind and its
ability to organize itself, as pointed out by Piaget (in Mandler, 1984: 113). Therefore,
definition of schemata, as suggested by Iran-Nejad (1987), should emphasize their
dynamic character in order to account for acquisition of new information and its
interaction with the already acquired one.

It has also been suggested in the literature that there are general patterns or
schemata which guide our information processing, and which correspond to what is

referred to as prototypes, i.e., "schemata of the most characteristic members” of a natural
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category (Rosch, 1976, in Johnson-Laird, 1983:190). The variables of this prototypical
schema are instantiated by elements contained in the new information. In this regard,
Johnson-Laird (1983:190) pointed out that "a concept might be represented by a schema,
and moreover, a schema that specifies, not a set of necessary and sufficient conditions,
but the typical or default characteristics of the items it subsumes."

Alba and Hasher (1983) and Sadoski et.al. (1991) point out that key studies which
povide most evidence in support of schema theory relied on the use of ambiguous or
multi interpretation texts. They argue that the use of such texts casts doubt on the
"validity and generalisability” of these studies’ findings. One could counteract this
argument by pointing out that most theories use "research devices or methods” that are
likely to validate their underlying assumptions, and therefore schema theory is not an
exception. On the other hand, ambiguity is an inherent chracteristic of human language,
including written language. The reader’s challenge is to work through that ambiguity to
construct the meaning of the text. It is Kintsch's (1994) contention that a text that has too
large an overlap with the reader’s knowledge is likely to cause boredom. A text, therefore,
has to be challenging enough "to stimulate readers’ active inferencing” (p.302) . Finally,
and most importantly, schema theory has also received support from various studies that
used "normal” texts and integrative tasks such as recall of the text.

On her part, Mandler (1984: 109) also disagrees with Alba and Hasher' s (1983:
204) criticism of schema theory when they stated that, because of the operation of the
processes of selection, abstraction, interpretation, and integration in the encoding of
information, as assumed by schema theory, "only the information that is relevant and
important to the activated schema will be encoded.” According to Mandler, this is not
quite so because of the simultaneous activation of more than one schema during
information encoding, which entails that selection is not limited to the information that is
directly relevant to one schema.

59



Carver's (1992) criticism of schema theory is based on a very artificial distinction
between "rauding,” which is based on the reader’s general reading ability, and the other
type of reading which involves leaming and memorization. According to him, rauding
does not involve prior knowledge and prediction activities, which seems to be unlikely. It
is hard to imagine any kind of reading for meaning which does not involve interaction
between the text and the reader's knowledge. One should note also that Carver seems 0
have a narrow conception of reading ability.

Norris and Phillips’ (1994) argument that readers’ inferencing abilities are more
important than prior knowledge seems contradictory. Readers can only make inferences
based on some overlap between textual information and their prior knowledge. As
Mandler (1984: 110) points out, inferences related to a particular event sequence, and
which are necessary for the comprehension of such events, are made based on the
activation of the general or abstract schema that underlies these events. The authors
might, however, make a point when they argue that too much emphasis on pre-reading
activities may be detrimental to the readers' ability to make their own interpretations of
the text.

The most plausible criticism addressed to schema theory is the one related to the
vagueness of the theory in certain respects, especially as concerns the definition of a
schema. Also, the emphasis of the theory on top-down processing has been largely
contradicted by empirical studies, even though very proficient adult readers would seem
to rely more on top-down processes. Finally, the basic flaw of the theory is its inability to
account for how knowledge that does not correspond to any schema in the reader’s
cognitive structure is processed. In other words, it does not address the question of how
new schemata are formed.

A concluding note is that as long as the new altematives used to criticize schema

theory are not largely validated by empirical studies, schema theory will continue to be
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the most theoretically and empirically sound theory of reading, especially since most of

these alternatives still stress the importance of prior knowledge. inferencing, etc.

61



CHAPTER III

METHODOLOGY

3.1 Objectives of the Study

The present study has four primary objectives. The first primary objective is to
investigate the impact of the readers’ schemata on their comprehension of four texts, each
on a different topic. In particular, the study aims at investigating the impact of content
schemata (i.e., the readers’ prior knowledge of the topics/content of the two texts) on
comprehension as measured by the number and types of propositions recalled. The
second primary objective is to study possible effects of the global stucture of the texts on
the subjects' recall, and the interaction between the overall structure and the content of
the texts. The third primary objective is to study the impact of the propositional structure
of the texts on recall. The fourth primary objective is to investigate the effect of language
proficiency on propositional recall.

There are at least three secondary methodological objectives for this study. First,
the study aims at testing various hypotheses concerning text structure. In particular, it
examines the extent to which (some particular aspects of) Meyer's (1975a) and Kintsch
and van Dijk's (1978; van Dijk and Kintsch, 1983; Kintsch, 1988) theories of text
structure are appropriate for second and foreign language readers. Second, the study
investigates the use of the recall protocol as a tool for measuring text comprehension.
Finally, this study considers the appropriacy of propositional analysis in second/foreign
language reading.



3.2 Subjects

Three different groups of subjects were involved in this study: L1 group (N=24 ),
native English speakers who also served as a ceiling for the expectations of L2 and FL
performance; L2 group (N=23), Canadian-Francophones for whom English is a second
language; and FL group (N=145), consisting of 1 Serbian and 6 Iranian students at the
University of Ottawa representing the expert user/comprehender level explained below,
and 138 Moroccan university students of English as a foreign language, all of whom
represent the good user/comprehender and fairly competent user/comprehender levels
(See below.). Each group consisted of young aduits, 80 males and 112 females, involved
in academic specializations in both the humanities (N=113) and sciences (N=79). Data
was collected from the Moroccan subjects in the Fall, 1995 semester during a special
data-collecting trip to Morocco.

The breakdown by area of specialization of the subjects for each of the two groups

used in the study is as follows:
Subject Group | Linguistic Group] N | Area of Specialization
1 | Philosophy
L1 2 Law
16 Lin;
Humanities 2 | Transiation
Group 1 Political Science
L2 1 Administration
1 Visual Ants
17 Linguistics/Education
5 Linguistics
FL 1
66 English Literature
(sub-wotal: 113)
L1 5 Science
L2 1 Science
Group FL 21 Technical Management
26 Agronomy/Agriculture
_18 | Engineering
(sub-total: 79)
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The L2 and FL subjects were placed in one of the following three proficiency
levels in English based on a performance grid developed for the present study: Level A,
expert user/comprehender; Level B, good user/comprehender; Level C, fairly competent
user/comprehender. Assignment to levels was based on information collected from the
subjects concerning their experience with the English language either as an L2,aFL,or
as a language of instruction. Subjects doing their doctoral programs where English is the
basic language of instruction were categorized as expert or very good users (level A),
whether they belonged to L2 or FL groups. These subjects generally ranked themselves
as highly proficient. Some subjects from the L2 group assessed themselves as "balanced
bilinguals” in English and French, even if they were not involved in doctoral programs.
One should mention at this point that the linguistic environment in Ottawa is particularly
interesting in that most people feel comfortable using both languages on an equal basis
for all types of purposes. Other L2 subjects, however, were not as comfotable in English.
They were involved in English learning progams either at the high-intermediate or the
intermediate levels (levels B and C) at the Second Language Institute of the University of
Ottawa.

The Moroccan group represented two levels ranging from B to C depending on
their academic specializations and their university level. Students involved in the Licence
(BA) program in English language and literature were assigned to levels B or C. Level B
for students at the fourth (i.e., last year) of the program (a 17 hours/week of English
instruction), and for students at the third year of the program (a 17 hours/ week of English
instruction), and Level C for those at the second year of the program (a 16 hours/week of
English instruction). Subjects involved in science specializations start taking English as a
FL for two hours a week beginning from the first year of their respective programs. This
is equivalent to about sixty hours a year. Based on this information, subjects involved in
the agricultural program were divided as follows: Level B for students in the fifth year of
the program (60 hours x 5 years of study) and level C for students in the fourfth year (60
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x 4 years of study). Subjects specializing in engineering were assigned to Levels B or C:
B for students in the fifth/last year, and C for students in the second year of the program.
Subjects specializing in techniques of management were all in the second year of their
program (the program lasts for two years only) and were placed at Level C (60 hours a
year x 2 years of study). The case of biology subjects was somewhat problematic because
their department does not offer any English language courses. Students generally depend
on their own means to study English in order to manage their readings in English. Since
these subjects are considered to be generally less proficient in English, they were placed
at Level C except for one who did his Ph. D in the United States and was very fluent in
English, and was thus placed at level B.

In addition to the English classes that the Moroccan students have at the
university level, they all study English for the last three years of high school where
students in the humanities take 6 hours a week, and those in science 5 hours a week. It
should also be noted that the Moroccan educational system establishes uniform programs
that are taught in all educational institutions of the country. This means that all students at
a given level receive the same training.

The above grouping of L2/FL subjects into the three proficiency levels could not
be based on a standardized test due to practical considerations which made it impossible
to have the subjects do the test before the experiment.

3.3 Materials

Four different texts were used in this study (See Appendix B). Two were on topics
related to humanities: Text F which discussed the feminization of academe in the United
States, and Text M which discussed the situation of black women under slavery in the
United States, and the other two on topics related to science: Text E which discussed two
theories of evolution, and Text S which discussed the history of the development of
flight. In addition to the difference in topics, the texts differed also in their global
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structures. In each pair of humanities and science texts, one text was well organized and
the other was less well organized, in accordance with Meyer's (1984) cumulative scale of
organizational patterns. The aim of using this variety of topics and rhetorical stuctures
was to investigate how these two aspects of text interact in subjects’ recall.

Each text was then analyzed in terms of its propositional structure following
closely the surface structure of the text. A preliminary propositional analysis was done by
this researcher and my research supervisor. Next, a group of 19 English speaking doctoral
students in humanities (linguistics, education and philosophy) were asked to indicate for
each text: (1) what were the individual propositions, (2) at what level in a hierarchy of
four levels each proposition would be, and (3) what the top-level/rhetorical structure of
each text was. The four hierarchical levels of propositions were explained as being
primary propositions (PIs), main ideas of the text; secondary propositions (PIIs), ideas of
relative importance which are direct descendants of the main ideas; tertiary propositions
(PIIIs), ideas of considerably less importance which are descendants of the secondary
propositions; and quarternary propositions (PIVs), examples descending from tertiary
propositions or propositions which serve in only an exemplary role for primary or
secondary propositions. (See Appendix C for examples.) The final accepted propositional
structure for each text, then, was the result of agreement between the original analyses
and the graduate students' analyses. In a few cases, where there was lack of agreement,
the problem was presented to 6 more expert readers who became the final arbiters.

In order to determine the global structure, the subjects were given a list of Meyer's
five basic global structures along with explanations for each structure, and were asked to
choose the most appropriate one for each text. The final decision conqetning the
appropriate global structures of the texts was reached following the same procedure as
the one for propositional structure.

Based on research findings that the subjects’ reading time increased as a function
of the number of propositions being processed (Kintsch and Keenan, 1973), it was

66



decided to use propositional equivalence to establish text difficulty equivalence. Text S
served as the base for the desired number and types of propositions. The other three texts
were cut so that they were equivalent to Text S. The four texts, thus, consisted of the
same number of propositions at each of the four levels of the hierarchy described above.
The length of each text and the number and level of the propositions in each text are

summarized in Table 1 below.

Table 1: Text length and number and type of proposition for each text.

Text F Text S TextM Text E
No of words 673 669 674 895
No of PIs 7 7 7 7
No of PIIs 23 23 23 23
No of PIlIs 26 26 26 26
No of PIVs 22 22 22 22
TOT. NO. OF PROPS 78 78 78 78

Van Dijk and Kintsch (1983: 45) define readability as the "relative ease” with
which texts can be read and recalled as measured by the reading time for each recalled
proposition. This was based on experiments conducted by Kintsch and Vipond (1979)
and Miller and Kintsch (1980). Kintsch and Vipond (1979) criticized the traditional
readability formulas as being limited to superficial aspects of texts such as vocabulary
density and rarity, the number of words, and the length of sentences. Such superficial
aspects cannot account for the underlying meaning of texts and therefore remain
insufficient measures of reading ease/difficulty. According to Meyer (1975b: 8) these
formulas are also unable to deal with "the manner in which the content is organized to

convey .... meaning.”
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3.4 Experimental Design

The present study follows a variable-treatment design It was conducted in group
sessions where each subject was randomly given one science text and one humanities
text. Thus all four texts were used, but each haif of a group read and recalled a different
but equivalent pair of texts. Each subject, thus, read and recalled two texts, and identified
the global structure of those texts. Subjects were allowed a maximum of two hours to
complete the tasks.

The independent variables of the study were of two types: stimulus-related
variables which are theory-derived, and subject-related variables. Stimulus-related
variables were (1) Propositional Structure of texts, and (2) Global Structure of texts.
These two variables are widely used in the field of cognitive theory, and are held to
determine comprehension and retieval of textual information. Propositional structure
shows the different hierarchical levels of the propositions contained in a text. Globai
structure shows how the text is unified as a coherent piece of discourse under an overall
organizing structure. Subject-related variables were (1) subjects’ background knowledge
related to the topics discussed in the texts, and (2) the subjects’ second/foreign language
proficiency level.

The dependent variables were (1) the subjects’ recall of each of the two texts as
measured by the number and types of propositions recalled in the recall protocols, and (2)
the subjects’ identification of the texts' rhetorical structures.

3.5 Procedure

The study was conducted in a two-hour session for each group. Subjects received
a package containing a general information sheet, two texts, each followed by a summary
sheet on which they were to do a recall protocol of the text, and paper on which they
could take notes while reading. The L2 and FL groups also received a questionnaire and a

self-assessment grid to fill out which elicited information on their linguistic and
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educational backgrounds, their proficiency in English, and their degree of familiarity with
the topics of the texts, as well as the types of materials they prefer to read in L1 or L2/FL.

The subjects were asked to read each text, taking notes if they wished, and then to
write down everything they could remember using their own words or words from the
text, without referring back to the texts or their notes. They were free to write their recalls
in outline and/or point form if they so preferred. They were also given the choice of using
either English, French or both languages while writing their recall protocols. Finally,
subjects were asked to identify a global structure used by the author in the organization of
the text. To help them identify this discourse structure, a list of Meyer's five basic
structures along with explanations for each structure were provided to them.

Some subjects from each group preferred to do the tasks at home as the time set
for the formal sessions was not convenient for them. However, they were asked not to do

the tasks if they thought they would not respect the instructions that came with the
package.

3.6 Research Questions

The present study attempted to answer the following Research Questions:
1. Do subjects with background training in the Humanities perform better on the
humanities-oriented texts than on the science-oriented texts, as measured by a recall
protocol?
2. Do subjects with background training in Science perform better on the science-oriented
texts than on the humanities-oriented texts, as measured by a recall protocol?
3. Does the global structure of the texts have an impact on the subjects’ recall, as
measured by a recall protocol? In other words, do subjects who identify the cbrrect global
structure of the texts recall more information or more important information than subjects
who identify a different structure? and do subjects who use in their own recall protocols
the same global structure as the one used by the author of the target text recall more
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information or more important information than subjects who use a different global
structure?

4. Is there any interaction between the global structure of the text and the familiarity of
the text content, as measured by a recall protocol?

5. What types of recall patterns at the propositional levels do the four texts yield?

6. Does language proficiency have an impact on subjects’ recall? More specifically, do
higher linguistic proficiency levels in both second language (L2) and foreign language
(FL) perform better than lower levels? and do native language (L1) subjects perform
better than either the second language (L2), or the foreign language (FL) subjects, as
measured by a recall protocol?

7. Do L1, L2 and FL subjects exhibit similarities or differences, as measured by a recall

protocol?

3.7 Scoring

The written protocols were scored for the liumber and types of propositions
recalled, as well as the global structures identified. Each recalled primary proposition was
given 4 points, each secondary proposition 2 points, each tertiary 1 point and each
recalled quarternary proposition 0.5 point. The differences between these values were
meant to reflect the different hierarchical levels of the propositions. The global structure
identified was alloted 10 per cent of the total number of points obtained by the candidate
for each text. The number of points obtained was calculated and the resulting percentage
counted as the score of the candidate for a given text.

To ensure intra-rater reliability, protocols from each separate text were scored
separately. Each recall protocol was read twice and compared to the propositional
structure established for the text before being scored. Sometimes, it was necessary to
compare recalls to each other to avoid any inconsistencies. When all recall protocols were
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scored, 20 copies from each text were chosen randomly and scored again to ensure

consistency.

3.8 Statistical Analysis

The results obtained were submitted to analyses of variance or t-tests. Three types
of results were discussed: (1) how each group performed on each text (intra-text results),
(2) how the groups' performance on the texts read compared (inter-text results), and (3)
how the three groups compared (inter-group results).
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CHAPTER IV

STATISTICAL ANALYSIS

4.0 Introduction

The independent variables in the present study are four-fold: background,
proficiency, global structure and propositional structure. The dependent variables are of
two types: the subjects’ recalls (i.e., one for each text) and the subjects’ identification of
two of the text’s global structures.

Three types of results are reported below: (1) intra-text results (i.e., those which
explain how each group performed on each text); (2) inter-text results (i.e., those which
compare performances on each of the two texts); and (3) inter-group results (i.e., those
which compare the performances of each group). When all subjects are combined, results
will be reported for both Science Texts (Texts S and E) together under the text label of
“SC and for both Humanities Texts (Texts F and M) together under the text label of
“HUM.” These will be compared to the performance of subjects in each of Text Groups 1
and 2 using results for the texts for each group. Text Group 1 consisted of Text S (the
Science text) and Text F (the Humanities text), whereas Text Group 2 consisted of Text E
(the Science text and Text m (the Humanities text).

All statistical analyses were run on a Macintosh computer using the statistical
software, Statview (version 4.0). Two types of statistical analyses were conducted on the
data collected. First, recall results were submitted to analysis of variance — repeated
measures. When significant interactions were found, ANOVA post-hoc analyses were
performed in order to determine exactly where the differences occurred. Second, paired t-
tests were performed on the propositional levels in order to determine if significant
differences existed between propositional recall levels (see Table 2).



Table 2: Means and Standard Deviations by Text, Linguistic Group and Proposition

Level.
L1 L2 FL Total
PLVUTEXT| ¢ | sp. [sig] % [ sD [sg] % | so. |sig] X | sD. |sig
SC_ | 6011 | 2887 4037 | 2461 3222 | 209 3660 | 24.13
HUM | &11 | 261 5155 | 1961 | * ] 3014 | 2062 3675 | 2386
P S 4545 | 2915 2857 | 1707 2795 | 1810 3006 | 2004
F 5704 | 1690 | « | 5142 | 1508 | * | 3081 | 1730 3705 | 1972
E RS2 | 293 6250 | 2151 %650 | 233 |** | 4376 | 2598 | **
M 6703 | 2633 | | 5178 | 2746 2994 | 2347 3693 | 2750
SC | 4637 1838 3742 | 1898 2015 | 1261 | ** | 2549 | 17.19
HUM | 5072 | 1645 4158 | 1588 1787 | 1279 24381 | 1843
PO |S 4466 | 1814 3303 | 1865 2137 | 1169 | o* | 2577 | 152
F 001 | 1707 4029 | 1455 1727 | 1178 2435 | 1754
E 4782 | 1919 4565 | 1785 1894 | 1342 2520 | 1869
M 5217 | 1646 | | 4402 | 1804 | ] 1846 ] 1376 2530 | 1940 | |
SC | 3157 | 248 2692 | 1862 1074 | 1014 1528 | 1561
HUM | 3100 | 1607 2592 | 1640 1164 | 1074 1578 | 1428
P [S 2867 | 277 2641 | 1866 1300 | 982 1685 | 14.71
F 2197 | 1694 2102 | 1660 1078 | 1079 1431 1389 | ¢
E 3402 | 285 2788 | 199 837 | 995 1358 | 1646
M 1372 | 1547 3500 | 1188 ] | 12641067 | o] 1747) 1455] ¢
SC | 1818 | 1951 17.19 | 1424 | 605 | 809 890 | 1199
HuM ] 2500 | 2023 2055 | 1208 62| 93 1041 | 1376
PIV [S 2148 | 2490 2060 | 1425 568 | 852 974 | 1387
F 2520 | 1810 2303 | 1208 an| 5 987 | 1229
E 1538 | 13 1079 | 1261 64l | 168 802| 964
M 2432 | 262 | + | 1590 | 1700 797 | 1175 1097 | 1509 | *
SC | 4358 | 1921 3370 | 1636 1956 | 1092 2426 | 1548
HUM | 4654 | 1572 3834 | 1426 1837 | 1176 2438 | 1643
TOT |§ 3882 | 2000 2012 | 1555 1945 | 1020 211 | 1401
F 477 | 1438 3687 ] 1237 ]| « | 1778 | 993 262 | 1463
E 4760 | 1825 228 | 1512 1967 | 1165 2546 | 1686
M 48.39 | 1698 410 | 1787 | ] 1895 1337] | 2498 ] 1817

*: p. < .05 (HUM>SC; F>8; M>E)
*s: p. <.05 (SC>HUM; S>F; E>M)

Results are presented below using figures as a visual means of representing the
multitude of analyses conducted. The figures are given in the body of the thesis and
Tables 3 — 17 which present the pertinent statistical information for the ANOV As and the
t-tests are found in the Appendix.
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4.1 Background

In the following sections, results will be reported in three different forms: 1) at the
intra-textual level, i.e., how each background group (Humanities (H) and Science (S)
performed on the Science texts and how each performed on the Humanities texts at each
of the propositional levels; 2) at the inter-textual level, i.e., a comparison of performances
on the Science texts with that on the Huomanities texts; 3) at the inter-background group
level, i.e., how subjects of Background H compare to those of Background S. (See Figure
1 for Intra-Text results for Inter-background groups)

41.1 m-:sbus FOR ALL LINGUISTIC GROUPS COMBINED: ALL SUBJECTS, TEXT
GROUP 1 (SF), TEXT GROUP2 (EM)
4.1.1.1 Intra-text Results '
a. Science Texts: SC, S, and E
Recall results of the Science texts (see Figure 1 and Table 3) showed that in
combined Text SC and individual Text S, Background H performed significantly better
than Background S in PIL At the other propositional levels and in overall recall, there
were no significant differences between the two groups. Performance on Text E showed
no significant differences between Background H and Background S either at

propositional levels or in overall recall.

b. Humanities Texts: HUM, F, and M
Recall results of the Humanities texts (see Figure 1 and Table 3) showed that in

combined Text HUM and individual Texts F and M, performance of Background H was
systematically better than the peformance of Background S. The differences between the
two groups were significant for PI, PII, PIII, and overall recall for Texts HUM and M,
and for PI, P11, and overall recall for Text F.
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Figure 1: Intra-Text Results for Inter-Background Groups

TEXTS = | SC HUM |IS F E M
GROUPS | PROP
Allgrps | PI ssssf **esf] sxesf]
PO sessf] | ****H | **H T **H
PIII sl T
PIV__
Overall T ***sH] *eesf|
L1 Pl
PlI
PII *S S
PIV_
Overall
L2 Pl
Pl
PIIL
PIV
Overall
FL PI sess| s*H sxssf]
PO T | ***H
PIIL sssH *H **Hq
PIV
Overall s ssesf s*ssf]
L2/FL PI sess| ssssH saesp
PO *esesf] | sees[] |*sesH | *se*H s+
PII s*H s*H sl
PIV N .
Overall ssss | ****H *sesf] seesf]
H:H>S
S:S>H

*.p<.05; **:p<.0l ***:p<.001 ****:p.<.0001

4.1.1.2 Inter-text and Inter-group Results

Results for the combined groups (see Figure 2) on Texts SC and HUM showed no
significant differences between the Science texts and the Humanities texts either
propositionally or in overall recall. Results for the combined backgrounds for Text Group
1, however, showed a significant superiority of the Humanities text over the Scientific at
the PI level (i.e., FPI over SPI), and the scientific over the humanities at the PIII level

(i.e., SPII over FPIII). A comparison of Text Group 2 (i. e., Texts E/M) for the two
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background groups together showed no significant differences between the two texts in

overall recall. Yet, at the propositional level, Text E (the Scientific text) yielded a

significanty higher recall of PI than Text M (the Humanities text), and Text M yielded a

significantly higher recall of PIII and PIV.

Figure 2. Inter-Text Results for Combined Background Groups.

Comb.TextGps N

L1
24

L2 FL FL/L2 | TOTAL
23 145 168 192

SC-1 vs. HUM-1

SC-II vs. HUM-II

SC-III vs. HUM-IIL

SC-IV vs. HUM-IV
SC-Tot vs. HUM-Tot

Text Group 1. N

11

15 72 87 98

S-Ivs. F-I

S-1I vs. F-11

S-MII vs. F-1IL

S-IV vs. F-IV

S-Tot vs. F-Tot

Text Group 2. &

13

E-I vs. M-1

E-1l vs. M-I1

E-I1 vs. M-IIl

E-Tot vs. M-Tot

Sig. Diff. : p. <05

.bs.
Sig.Diff: p. <.05 (SCI>HUM;: S>F; B>|

Total performance of each background group on the combined Text Group
SC/HUM and individual Text Groups 1 (S/F) and 2 (E/M) showed a significant
superiority of Background H over Background S at propositional levels PI, PII, PIIL, and
in overall recall. There were no significant differences between the two background

groups at the PIV level.

76



4.1.2 L1 RESULTS: COMBINED TEXT GROUPS, TEXT GROUP 1 (¥/F), TEXT GROUP

2 (EM)
4.1.2.1 Intra-text Results
a. Science Texts: SC, S, and E

The recall pattemns of the Science texts (see Figure 1 and Table 3) showed that
performance on Text SC and Text E yielded a significant superiority of Background S
over Background H in PIII, while the other propositional levels and overall recall did not
yield any significant differences between the two background groups. However, PI and
overall recall showed that Background S was superior to Background H in PI and overall
recall, even though not quite at the .05 level of significance. As for performance on Text
S, there were no significant differences between Background H and Background S,
although here again, S appeared to do slightly better than H in PI, PII, and overall recall

but not quite significantly.

b. Humanities Texts: HUM, F, and M
Recall results were exactly the same in the three cases of the individual text sub-

groups and the combined humanities group. Performances on Texts HUM, F, and M did
not yield any significant differences between the two background groups either at
propositional levels or in overall recall. In Text F, however, Background H did show a
stronger trend in PII which approached significance.

4.1.2.2 Inter-text and Inter-group Resuits

For the L1 subjects, recall results at the inter-textual level (see Figure 2 and Table
3) yielded different patterns. Performance of the combined Backgrounds on Text Group
SC/HUM and Text Group 2 (E/M) showed no significant differences between the Science
and Humanities texts at the propositional levels PI, PII, PIII, and in overall recall.
However, the results showed a significant superiority of Texts HUM and M (the
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Humanities text) over Texts SC and E (the Science texts), respectively, at the PIV level.
Recall results of Text Group 1 (S/F) for the combined background groups showed a
significant superiority of the Humanities text F over the Science text S at the PI level.

Total performance of each group on combined Text Group SC/HUM and
individual Text Group 2 E/M showed a significant superiority of Background over Hin
PIIL In Text Group SC/HUM, however, PI and overall recall also revealed some
superiority of Background S over H, although not quite at the .05 level of significance.
Inter-background group results for Text Group 1 (S/F) showed no significant differences
between the two background groups, either propositionally or in overall recall.

4.1.3 L2 RESULTS: COMBINED TEXT GROUPS, TEXT GROUP 1 (S/F), TEXT GROUP2
(EM)
4.1.3.1 Intra-text Resuits
a. Science Texts: SC, S and E
For both the combined text groups and Text Group 2 (see Figure 1 and Table 3),
there were no significant differences in performances on Text SC and Text E,
respectively, between Background H and S either propositionally or in overall recall.
(Text Group 1 did not include any subjects with Background S).

b. Humanities Texts: HUM, F, and M
In both the combined Text HUM, and individual Text M, there were no

significant differences between the performances of the two background groups either
propositionally or in overall recall. (Text Group 1 did not include any subjects with

Background S).
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4.1.3.2 Inter-text and Inter-group Results

Results of the two Background groups combined (see Figure 2 and Table 3) on
each text of the pairs SC/HUM and S/F showed a significant superiority of PI and overall
recall in both Text HUM and Text F over PI and overall recall in Science Texts SC and S
respectively. Results for the combined backgrounds on each text of the pair E/M,
however, showed no significant differences between the two texts either propositionally
or in overall recall.

Performance of each background group on combined Text Group SC/HUM and
Text Group 2 (E/M) showed no significant differences between Backgrounds S and H
either propositionally or in overall recall.

4.1.4 FL RESULTS: COMBINED TEXT GROUPS, TEXT GROUP 1 (S/F), TEXT GROUP 2
(EM)
4.1.4.1 Intra-text Results
a. Science Texts: SC, S,.and E
Performance of FL subjects on the Science texts (see Figure 1 and Table 3)
showed that in combined Text SC and individual Texts S and E, there were no significant
differences between the two Backgrounds either propositionally or in overall recall.

b. Humanities Texts: HUM, F, and M
Performances on the Humanities texts: HUM, F, and M yielded the same results

(see Figure 1 and Table 3). In each case, Background H was significantly superior to
Background S in PI, PII, PIII, and overall recall. Recall of PIV did not yield any

significant differences between the two background groups.
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4.1.4.2 Inter-text and Inter-group Results

Inter-textual results (see Figure 2 and Table 3) showed that total performance of
the combined background groups on combined text Group SC/HUM and Text Group 1
(S/F) yielded no significant differences between the two texts in each pair in PI, PIII,
PIV, and overall recall. However, there was a significant superiority of SCPII and SPII
(the Science texts) over HUMPII and FPII (the Humanities texts) respectively. As for
performance on Text Group 2, texts (E/M) for the combined backgrounds, there was a
significant superiority of the Science text at the PI level (i. e., EPI over MPI), and of the
Humanities text at the PIII level (i. e., MPIII over EPIII).

Inter-group results showed that for the FL subjects, total performance on Text
Group SC/HUM, and Text Groups 1 (S/F) and 2 (E/M) yielded a significant superiority
of Background H over Background S at propositional levels PI, PII, PIII, and in overall
recall. Performance on PIV did not show any significant differences between the two

background groups in any of the three Text Groups.

4.1 5 FL/L2 RESULTS: COMBINED TEXT GROUPS, TEXT GROUP 1 (SF), TEXT GROUP

2(EmM
4.1.5.1 Intra-text Results
a. Science Texts: SC, S, and E

When combining FL and L2 subjects (see Figure 1 and Table 3), performance of
Background H on Text SC was significantly superior to that of Background S in PII, PIII,
and overall recall. At the PI level, however, Background H was slightly inferior to Group
S. In Text S, Background H did significantly better in recall of PII, but there were no
significant differences between the two Bckgrounds at the other propositionﬂ levels and
overall recall. Recall results of Text E showed no significant differences between
Backgrounds H and S either propositionally or in overall recall.
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b. Humanities Texts: HUM, F, and M

Performances on combined Text HUM and individual Text M were similar (see
Figure 1 and Table 3). In both cases, Background H performed better than Background S
at propositional levels PI, PII, PIII, and in overall recall. Performance at the PIV level,
however, did not yield any significant differences between the two background groups. In
Text F, performance of Background H was significantly better at the PI, PII and overall
recall levels.

4.1.5.2 Inter-text and Inter-group Results

Inter-textual results (see Figure 2 and Table 3) were different in the three cases of
the combined text groups and the individual sub-groups. Recall results of each text of the
pair SC/HUM for the combined backgrounds showed no significant differences between
the two texts either at propositional levels or in overall recall. Recall results of both
backgrounds together for each text of the Text Group 1 (S/F) showed a significant
superiority of the Humanities texts at the PI level, i.e., FPI over SPI, and of the Science
texts at the PIII level, i.e., SPII over FPIII. Similarly, for Text Group 2 (E/M), total
performance of the two backgrounds together showed a significant superiority of the
Science text at the PI level, i.e., EPI over MPI, and of the Humanities text at the PIII
level, i.e., MPIII over EPIIL

The inter-group results showed that in combined Text Group SC/HUM and
individual Text Group 2 (E/M), Background H outperformed Background S at the P, PII,
PIII, and overall recall levels, but there were no significant differences between the two
background groups at the PIV level. As for total performance on Text Group 1 (S/F),
Background H was superior to Background S at the PI, PII, and overall recall, while PII
and PIV did not yield any significant differences between the two Backgrounds.
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4.2 Global Structure (GS)

In general, the correct GS was identified by a small number of subjects for each of
the groups involved and each of the four texts used in the present study. The majority of
subjects, thus, either identified the GS incorrectly, or did not provide a GS at all. On the
other hand, most of the subjects who were able to identify the correct GS did not yield the
best recall protocols. Some of them yielded the lowest recall protocols. In general, there
were no significant recall differences betwen the subjects who provided the correct GS,
those who provided the incorrect GS, and those who did not provide a GS at all. There
were cases, however, where such differences existed as will be shown below, but the
significant superiority never concerned the correct structure. In the results reported

below, the groups will be combined into larger ones for conciseness.

4.2.1 TEXT GROUP 1 (S/F); ALL SUBJECTS, L1, L2, ANDFL
a. Text S: (GS: Collection) .

Text S has a GS which corresponds to what Meyer (1975b, 1984) ideatifies as
"collection”, characterized by elements of the text which are grouped by sequence. In the
case of Text S, the sequence is chronological.

The correct GS was identified by 15 out of a total of 97 subjects for all language
groups. Among L1 subjects, the correct GS was identified by 3 out of a total of 11
subjects. For L2, it was not identified at all, and for FL subjects, it was identified by 12
out of a total of 71 subjects. For all language groups combined, L1, and FL, no significant
differences were found in propositional recall or overall recall between subjects who
identified the correct GS, those who chose the incorrect GS, and those who did not
provide a GS at all. Among L1 subjects, however, those with the correct GS yielded a
relatively low recall compared to subjects who identified a different structure or did not

provide a structure at all.
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b. Text F: (GS: Problem/Solution)

Text F has a GS which corresponds to what Meyer (1975b, 1984) identifies as
"Problem/Solution”. According to this structure, the elements of a text are causally
related in addition to the fact that there is an overlap between elements in the problem and

elements in the solution.

The correct structure was identified by 18 out of a total of 97 subjects for the
whole text group. Among L1 subjects, the correct structure \;vas identified by 4 out a total
of 11. For L2, it was not identified at all. And for FL, it was identified by 14 out of a total
of 70 subjects. For all language groups combined and for FL subjects, the differences
between those who chose the correct GS and those who chose the incorrect GS or did not
provide a GS at all were not significant. However, there were significant differences

between subjects with and without the correct GS in L1 and [2.

4.2.2 TEXT GROUP 1 (S/F): FL/L2 COMBINED
a. Text S

The correct structure was identified by 12 subjects out of a total of 86 subjects.
There were no significant differences between subjects with the correct structure, and
those with the incorrect one or without a GS at all.

b. Text F
14 out a total of 86 subjects provided the correct GS. Again there were no

significant differences between the groups with correct, incorrect, or no GS at all either

propositionally or in overall recall.
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4.2.3 TEXT GROUP2: (E/M): ALL LINGUISTIC GROUPS, L1, L2, FL
a. Text E: (GS: Comparison)

Text E compares two points of view related to evolution, and therefore has a GS
which corresponds to what Meyer (1975b, 1984) refers to as "comparison”. In
comparison, the elements of texts are organized based on similarities and differences.

The correct structure was identified by 18 out of a total of 94 subjects for all
linguistic groups. In L1, 3 out of a total of 13 subjects identified the correct GS. In L2,
the correct structure was identified by 1 out of a total of 8 subjects. And in FL, it was
identified by 14 out of a total of 73 subjects. There were no significant differences
between subjects with different GSs for both all linguistic groups combined and

individual linguistic groups L1, L2, FL, and FL/L2 combined.

b. Text M: (GS:Description)

Text M has a global structure which corresponds to what Meyer (1975b, Meyer
and Freedle, 1984) refers to as "description”, or a combination of description and
collection. Texts organized by description have their elements grouped by association,
where some elements are subordinated to other elements. Text M describes events related
to the history of slavery in the United States without any chronological order or any dates
and names provided. Description is classified by Meyer as the least organizational GS.

The correct GS was identified by 19 out of a total of 94 subjects. In L1, The
correct structure was identified by 6 subjects out of a total of 13 subjects. In L2, it was
identified by 1 out of a total of 8 subjects. In FL, it was identified by 14 out of a total of
73 subjects. For L1and FL, there were no significant differences in recall of subjects who
identified the right GS, subjects who did not provide a GS at all, and subjects who chose
the incorrect GS.
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4.2.4 TEXT GROUP2 (EM): FL/L2 COMBINED

aTextE
The correct GS was identified by 15 subjects out of a total of 81. There were

significant differences between subjects with and without the correct GS.
b. Text M

13 subjects out of a total of 81 identified the right GS. There were no significant
differences between subjects who identified the correct GS, those who provided the

incorrect GS, and those who did not provide a GS at all.

4.3 Proficiency

In the following sections, results of analyses measuring any interaction between L2
or FL proficiency and propositional levels recalled will be discussed in two general ways:
1) by linguistic group and 2) by background group and linguistic group. L1 results are
thus omitted from this section.

In the first instance, results will be reported first for L2 subjects, then for FL
subjects and finally for a combined FL/L2 group. In the second group of results, the
linguistic groups are themselves further divided into each of the background groups.
Consequently, results are reported for Background H L2 subjects for FL and for
combined FL/L2 subjects. For Background S subjects, only FL results are reported since
there were no Background S L2 subjects in Text Group 1 and only one in Text Group 2.

Recall results of proficiency mainly showed significant differences between
Levels A and B, and A and C in the FL group. In most cases, Levels B and C were not
significantly different. Proficiency levels of the L2 group, A and B, did not perform
differently. The results will be discussed at the intra-textual and inter-textual levels. (See
Figure 2 for Intra-Text and Inter-Text proficiency results by background group)
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43.1 L2 RESULTS: ALL SUBJECTS, TEXT GROUP 1 (§F), AND TEXT GROUP2 (E/M)
4.3.1.1 Intra-text Results

a. Science Texts: SC, S, and E
Recall results (see Figure 3 and Table 4) of the combined Science Texts SC and

those for individual Texts S and E did not yield any significant differences between the
two proficiency levels A and B either propositionally or in overall recall.

b. Humanity Texts: HUM, F, and M
Performance results of the combined Humanities Texts and likewise for the

individual Texts F and M yielded the same pattern as those of the Science texts. There
were no significant differences between the two proficiency levels either propositionally
or in overall recall.

4.3.1.2 Inter-text and Inter-level Resuits

The performance of the two proficiency levels together on each pair of texts (see
Figure 4 and Table 4) showed a significant superiority of Text HUM over Text SC at the
PI level only, a significant superiority of Text F (the Humanities text) over Text S (the
Science text) in PI and overall recall, and no significant differences between Text E (the
Humanities text) and Text M, either propositionally or in overall recall.

The total performance of each proficiency level on each Text Group pair together
yielded no significant differences between Levels A and B either propositionally or in
overall recall. Thus, for L2 subjects, combined Text Group SC/HUM, and individual Text
Groups 1 (S/F) and 2 (E/M) yielded the same inter-level performance results.
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Figure 3: Proficiency Results: Inter-Text, Intra-Text by Background Group (BK H and S,

BK S, and BK H)
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Figure 4. Inter-Text and Inter-Level Results by Proficiency Level
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4.3.2 FL RESULTS: ALL SUBJECTS, TEXT GROUP1 (S/F) AND TEXT GROUP 2 (E/M)

4.3.2.1 Intra-text Results

a. Science Texts: SC, S, and E
Recall results (see Figure 3 and Table 4) showed that for the combined Text SC,

performance of Level A was significantly superior to that of Level C at the PI level.
Performances of A and B showed no significant differences either propositionally or in
overall recall. Recall results of Texts S and E yielded no significant differences between
Levels A, B, and C.

In Text HUM, performance on PI yielded a nearly significant (p.< .0767)
superiority of Level A over Levels B and C. The other propositional levels did not yield
any significant differences between the three proficiency levels. Performance on Texts F
and M did not show any significant differences between the three proficiency levels
either propositionally or in overall recall.

43.2.2 Inter-text and Inter-level Resuits

Inter-textual results (see Figure 4 and Table 4) showed that total performance of
the three proficiency levels on each pair of texts (SC/HUM, Text Group 1-S/F, Text
Group 2-E/M) yielded a significant superiority of Texts SC and S over Texts HUM and F
respectively in PII only, and a significant superiority of Text E over Text M in P1, and of
Text M over Text E in PIIL The other propositional levels and overall recall for the three

pairs of texts did not yield any significant differences.

Performance of each proficiency level on both Text Group SC/HUM yielded a
nearly significant superiority (p.< .0767) of A over B and C at PI level. The other
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propositional levels and overall recall did not yield any signifiant differences betwen the
three propositional levels, even though overall recall showed some superiority of level A
over B and C, and of B over C, but not quite significantly. Performances on Text Group 1
(S/F) and Text Group 2 (E/M) did not yield any significant differences between Levels A,
B and C.

4.3.3 FL/L2 RESULTS COMBINED: ALL SUBJECTS, TEXT GROUP 1 (SF) AND TEXT
GROUP 2 (E/M)
When FL and L2 subjects were combined, the results (see Figure 3 and Table 4)
showed more occurrences of significant differences between the different proficiency

levels than there were for each linguistic group separately.

4.3.3.1 Intra-text Results
a. Science Texts: SC, S, and E

Performance on combined Science Texts SC was similar to that on individual
Text S in that significant interactions were found between proficiency and propositional
recall. There was a significant superiority of Level A over Levels B and C at the PI and
overall recall levels, but there were no significant differences between B and C either
propositionally or in overall recall. Text E yielded no significant differences between the
three proficiency levels either propositionally or in overall recall.

b. Hi ties Texts: | 3 M
Recall results of combined Humanities Text HUM and individual Text F showed

a significant superiority of Level A over Levels B and C in PI and overall recall, and B
over C in overall recall. There were no significant differences between the proficiency
levels at the other propositional levels. As for Text M, performances of the three



proficiency levels did not reveal any significant differences either propositionally or in

overall recall.

4.3.3.2 Inter-text and Inter-level Results

Total performance of the three proficiency levels on each pair of texts (see Figure
4 and Table 4) yielded no significant differences between Texts SC and Text HUM either
propositionally or in overall recall. Text F (the Humanities text) was significantly
superior to Text S in PI only, but Text E the Science text) was significantly superior to
Text M in PI, and Text M to Text E in PIIL.

Recall results of each proficiency level for the combined Text Group SC/HUM
yielded a superior performance of Level A over B and C at the PI and overall recall
levels, and of B over C in overall recall. Text Group 1 (S/F) yielded a significant
superiority of A over B and C at the PL, PIL, and overall recall levels, and of B over C at
the PII and overall recall levels. As for Text Group 2 (E/M), there were no significant
differences between Levels A, B and C either propositionally or in overall recall.

43.4 L2 RESULTS FOR BACKGROUND H: ALL SUBJECTS, TEXT GROUP 1 (S/F), TEXT
GROUP 2 (E/M)
4.3.4.1 Intra-text Results

a. Science Texts: SC, S, and E
L2 performances (se Figure 3 and Table 4) on combined Science texts, SC, and

individual Texts S and E among Background H subjects yielded no significant
differences between A and B either propositionally or in overall recall.
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b. Humanities Texts;: HUM, Text F, and Text M

L2 performance results on combined Humanities texts, HUM, and individual
Texts F and M were similar in that no significant differences showed between the two

proficiency levels either propositionally or in overall recall.

4.3.4.2 Inter-text and Inter-level Resuits
Inter-textual results (see Figure 4 and Table 4) showed that the total performance

of the two proficiency levels on combined Text Group SC/HUM yielded a significant
superiority of Text HUM over SC in PI only. Overall recall of the two texts yielded a
superiority of Text HUM over SC which approached the .05 significance level.
Performance on Text Group 1 (S/F) yielded a significant superiority of Text Fover S in
PI and overall recall, while performance in Text Group 2 (E/M) did not show any
significant differences between the two texts either propositionally or in overall recall.

The total performance of each proficiency level for combined Text Groups
(SC/HUM) and Text Groups 1 (S/F) and 2 (E/M) yielded no significant differences
between the two profirciency levels either propositionally or in overall recall.

43.5 FL RESULTS FOR BACKGROUND H: ALL SUBJECTS, TEXT GROUP 1 (SF), TEXT

GROUP 2 (E/M)
4.3.5.1 Intra-text Results
a. Texts: E

Among FL Background H subjects, performance results (see Figure 3 and Table
4) on combined Text SC, and individual Texts S and E showed no significant differences
between the proficiency levels either propositionally or in overall recall.
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Recall results of the Humanities texts were different from those of the Science

texts. Thus, performance on combined Text HUM and individual Text F showed that
Level A was significantly better than Level B in PI and overall recall. The other
propositional levels did not yield any significant differences between the two proficiency
levels. Performance on Text M, on the other hand, showed no significant differences

between the two proficiency levels.

4.3.5.2 Inter-text and Inter-level Results

The inter-textual results (see Figure 4 and Table 4) showed a significant
superiority of Text HUM over Text SC in PI, PIIL, and overall recall, while Text M was
significantly better than Text E in PII, PIII, and overall recall, but there were no
significant differences at the other propositional levels. Performances on Text S and Text
F were not significantly different either propositionally or in overall recall.

The total performance of each proficiency level for combined Text Group
(SC/HUM) and Text Group 1 (S/F) yielded a significant superiority of A over B in PI and
overall recall, while PII and PIII did not yield any significant differences between A and
B. Total performance of each proficiency level for Text Group 2 (E/M) showed no
significant differences between A and B either propositionally or in overall recall.

43.6 FL/L2 RESULTS FOR BACKGROUND H: ALL SUBJECTS, TEXT GROUP 1 (S/F),
TEXT GROUP2 (EM)
4.3.6.1 Intra-text Results
a. Sci Texts: E
Recall results (see Figure 3 and Table 4) of combined Science texts SC showed a
significant superiority of Level A over Level B at propositional level PI, but no significan
differences at the other propositional levels and overall recall. Recall results of Text S
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showed a significant superiority of Level A over Level B in overall recall, but no
significant differences at the propositional levels. Recall results of Text E did not yield

any significant differences between the two proficiency levels.

b. Humanities Texts: HUM, F, and M

Performance results of combined Text HUM, and individual Text F showed a
significant superiority of Level A over Level B at the PI level, and no significant
differences between A and B at the other propositional levels and overall recall. Text M,
on the other hand, showed no significant differences between the two proficiency levels

either propositionally or in overall recall.

4.3.6.2 Inter-text and Inter-level Results

Recall results at the inter-textual level (see Figure 4 and Table 4) yielded a
significant superiority of Text HUM over Text SC in PI, PII, PIII, and overall recall.
Performance on PIV was equal for the two texts. Text F was significantly superior to
Text S in PI and overall recall. The two texts were almost equal at the other propositional
level. And Text M was significantly superior to Text E in PIL, PIII, and overall recall.

Performance of each proficiency level on the combined Text Groups (SC/HUM)
and Text Group 1 (S/F) yielded a significant superiority of A over B at the PI level, but
no significant differences at the other propositional levels. Total performance on Text
Group 2 (E/M) did not yield any significant differences between the two proficiency
levels either propositionally or in overall recall.
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4.3.7 FL RESULTS FOR BACKGROUND S: ALL SUBJECTS, TEXT GROUP 1 (SF), TEXT
GROUP 2 (E/M)
In this case, L2 was omitted for the Text Group 1 Background S and for the Text
Group 2 Background S reports because there were no science subjects in the former, and

only one subject in the latter text group.

43.7.1 Intra-text Results
a. Science Texts: SC. S, and E

Interaction results between proficiency and recall (see Figure 3 and Table 4) based
on performance on Text SC showed that Level A was significantly superior to Levels B
and C in PI, PII, and overall recall. Performance on PIII and PIV did not yield any
significant differences between the proficiency levels. Level B was significantly superior
to C in overall recall, but there were no significant differences between B and C at the
propositional levels. Recall results of Text S showed that Level A was significantly
superior to Levels B and C in PI, PIV, and overall recall. PII and PIII did not yield any
significant differences btween the three proficiency levels, and there were no significant
differences between B and C either propositionally or in overall recall. As for
performance on Text E, there was a significant superiority of Level A over Levels Band
C, and Level B over C in PI and overall recall. The other propositional levels did not
yield any significant differences between the three proficiency levels.

b. Humanities Texts: F. M

Recall results of Text HUM showed that performance of Level A was
significantly superior to that of Levels B and C in PI, P11, and overall recall. PIII and PIV
did not yield any significant differences between the three proficiency levels. Levels B
and C were not significantly different either propositionally or in overall recall.
Performance on Text F showed that Level A was significantly superior to Levels BandC
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in PII and overall recall, but there were no significant differences between the proficiency
levels at the other propositional levels, and Levels B and C were not significantly
different either propositionally on in overall recall. Performance on Text M showed that
Level A was significantly superior to Levels B and C in PL PII, and overall recall, and B
to C in PI and overall recall. The other propositional levels did not show any significant
differences between the three levels.

4.3.72 Inter-text and Inter-level Results

Inter-textual results showed (see Figure 4 and Table 4) that Text SC yielded a
significantly higher recall than Text HUM in PI, PIL, PIII, and overall recall. PIV was
equally recalled in the two texts. The Science text in Text Group 1, Text S was
significantly superior to the Humanities text, Text F, in PII, PIII, and overall recall. In
Text group 2, the Science text, Text E, ouperformed the Humanities text, Text M, in P,
PII, and overall recall.

Total performance of each proficiency level for the Combined Text Group
(SC/HUM) and Text Groups 1 (S/F) and 2 (E/M) showed that Level A yielded a
significantly higher recall than B and C at propositional levels PI, PII, and overall recall
but no significant differences between the three proficiency levels in PIII and PIV.
Performances of B and C on combined Text Group SC/HUM and individual Text Group
2 (E/M) showed a significant superiority of B over C in PI and overall recall, but no
significant differences at the other propositional levels. As for performance on Text
Group 1 (S/F), B and C performed equally both propositionally and in overall recall.

4.4 Propositional Structure

Results of propositional recall (see Figure 5 and Tables 5-16) showed a general
tendency among the subjects of the different groups involved to yield a better recall of
higher-level propositions than the lower-level ones at the intra-textual level. Inter-textual
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results, on the other hand, did not yield much difference in recall between the Humanities

and Science texts involved in each Text Group. These results are discussed below by

combined groups.

4.4.1 RESULTS FOR COMBINED BACKGROUNDS: COMBINED LINGUISTIC GROUPS;

L1,L2,FL ANDFL+ L2

4.4.1.1 Intra-text Results

a. Scence Texts: SC, S, and E

Recall results (see Figure 5 and Tables 5-9) of combined science Texts SCby all
the linguistic groups combined and by individual groups L1 and FL. and FL/L2 combined
showed that propositions were recalled according to their level in the hierarchy. Thus, P1
was significantly superior to PII, followed by PIII, and then PIV yielding the lowest
recall. Performace of L2 subjects, however, showed no significant difference between Pl
and PII although both PI and PII were significantly superior to PIII which was
significantly higher than PIV. Recall results of individual Text S by the linguistic groups
combined, FL, and FL/L2 combined also showed that propositions were recalled
according to their level in the hierarchy. Performances of L1 and L2 groups, however,
were different. Thus, the L1 group recall did not show any significant differences
between PI and PIIL although both PI and PII were significantly superior to lower-level
propositions, and the L2 group recall showed no significant differences between PI and
PIL, PHI, and PIV, but PII was significantly superior to PIIT, and PIII to PIV. Recall of
Text E, on the other hand, showed that for all the linguistic groups combined, and for
each individual group and FL/L2 combined performance respected the hierarchical order
of propositions in that higher-level propositions were significantly superior to lower-levl

ones.
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Figure 5. Comparison of Propositional Recall for All Text Groups by Combined
Background Groups for Each Language Group.
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b. Humanities Texts: HUM, F, and M

Recall results of the combined humanities Texts HUM by all the linguistic groups
combined, and the individual groups L1, L2, FL, and FL/L2 combined yielded a
significantly superior recall of higher propositions over lower propositions. Recall of
Text F and Text M showed different patterns. Performance on Text F by all linguistic
groups combined, and the individual groups FL and FL/L2 combined, yielded a recall
which respected the hierarchical order of propositional levels. The L1 group, on the other
hand, showed no significant differences between PI and PII, and between PIII and PIV,
while the L2 group showed no significant differences between PIII and PIV. Perfomance
on Text M by the combined linguistic groups, and the individual groups L1, FL, and
FL/L2 combined showed a significant superiority of higher-level propositions over
lower-level ones. The recall results of L2, however, did not yield any significant
differences between PII and PIII, and between PIII and PIV.

4.4.1.2 Inter-text Results

Inter-textual results (see Figure 2) of combined Text Group SC/HUM, did not
show any significant differences between the two texts either propositionally or in overall
recall when the three linguistic groups were combined and when FL and L2 were
combined. However, individual groups L1, L2 and FL performed differently. L1 group
performance showed no significant differences between Text SC and Text HUM in PI,
PII, PII, and overall recall. However, at the PIV level, Text HUM was significantly
higher than Text SC. Performance of L2 group showed no significant differences between
the two texts in PII, PIII, PIV, and overall recall. However, at the PI level, Text HUM
was significantly higher than Text SC. Performance of FL group did not yield any
significant differences between the two texts in PI, PIII and PIV. However, at the PII
level, Text SC was significantly higher than Text HUM.
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Inter-textual results of individual Text Groups 1 (S/F) and 2 (E/M) yielded
different recall patterns. The results of Text Group S/F for all linguistic groups combined
showed a significant superiority of Text F over Text S in P, and a significant superiority
of Text S over Text F in PIIL Individual linguistic groups, however, yielded different
recalls. Thus, while L1 showed no significant differences between the two texts, L2
perfomed significantly better on Text F at the PI and overall recall levels, FL performed
significantly better on Text S at the PII level, and FL/L2 combined showed a significant
superiority of Text F over S in P and of Text S over F in PIII. Inter-textual recall of Text
Group E/M also yielded differences between the groups. Thus, for the three linguistic
groups combined, and for FL/L2 combined, Text E was significantly superior to M in PI,
and Text M was significantly superior to E in PIII and PIV. As for the individual
linguistic groups, L1 showed a significant superiority of Text M over E in PIV, L2
showed no significant differences in recall of the two texts, and FL showed a significant
superiority of Text E over M in PI and of Text M over E in PIIL

4.42 RESULTS OF BACKGROUND H: COMBINED LINGUISTIC GROUPS; L1, L2, FL,
ANDFL+L2

4.4.2.1 Intra-text Results

a. Science Texts: SC, S, and E
Intra-textual results of Text SC (see Figure 6 and Tables 10-14) showed a

significant superiority of higher propositions over lower ones in performances of all
linguistic groups combined, the individual groups L1 and FL, and FL/L2 combined.
Thus, PI yielded the highest recall, followed by PII, PIIL, and PIV with the lowest recall.
L2, group, however, yielded a different pattern. There was no significant difference
between PI and PII although both PI and PII were significantly higher than PHI which
yielded a significantly higher recall than PIV. Recall of Text S by the combined linguistic



groups showed no significant difference between PI and PII, but both PI and PII were
significantly superior to lower-level propositions. Recall of individual linguistic groups
yielded different patterns. L1 group showed no significant differences between PI and
PII, and between PI and PIII, however, PI was significantly superior to PIV, PI to PIII,
and PIII to PIV. L2 group, on the other hand, showed no significant differences between
PI and the lower-level propositions, but PII was significantly superior to PIIL, and PHI to
PIV. Recall by FL and FL/L2 combined did not yield any significant difference between
PI and P11, but PI was significantly superior to PIII and PIV, PII to PIII, and PIII to PIV.
Recall pattern of Text E showed a systematic respect of the hierarchical levels of
propositions by all linguistic groups combined, and the individual linguistic groups L1,
L2, FL, and FL/L2 combined.

b. Humanities Texts: HUM, F, and M
Intra-textual results of Text HUM (see Figure 6 and Tables 10-14) yielded the

same pattern for the three combined linguistic groups and for each group separately. PI
yielded the best recall, followed by PII, PIIL and then PIV at the lowest level. Text F
yielded different recall patterns. Performance of the three linguistic groups combined, FL,
and FL/L2 combined respected the hierarchical structure of the text in that higher-level
propositions were significantly better than lower-level propositions. Recall by L1 group
did not yield any significant differences between PI and PIL, and between PIII and PIV,
and recall by L2 group showed no significant difference between P and PIV. Recall of
Text M, however, was more consistent. For all linguistic groups combined, and
individual groups L1, FL, and FL/L2 combined, the propositions were recalled according
to their levels in the hierarchy. L2 group, showed no significant differences between PI
and P11, although both PI and PII were significantly superior to P, and PIII to PIV.
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Figure 6. Comparison of Propositional Recall for All Text Groups by Background H for
Each Language Group.
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4.4.2.2 Inter-text Results

Inter-textual results of Text HUM (see Figure 7) showed different recall patterns
in each case. When the groups were combined, and when FL/L2 were combined, Text
HUM yielded a significant superiority over Text SC in PI, PII, PIIL, and overall recall.
There was no significant difference between the two texts in PIV. Peformance of L1
group showed no significant differences between Texts SC and HUM either
propositionally or in overall recall. Performance of L2 group showed a significantly
higher recall of Text HUM over Text SC in PI and overall recall, but no significant
differences between the two texts in recall of PII, PIII, and PIV. Performance of FL group
showed a significant superiority of Text HUM over Text SC in PI, PIII, and overall
recall, but no significant differences between the two texts in recall of PII and PIV.

Inter-textual results of individual Text Groups S/F and E/M also yielded different
patterns. Thus for Text Group S/F, performance of all the linguistic groups combined, the
individual group L2, and FL/L2 combined yielded a significant superiority of Text F over
Text S in PI and overall recall, but no significant differences between the two texts in
recall of PII, PIII, and PIV. Performance of L1 and FL groups, on the other hand, showed
a significant superiority of Text F over Text S in PI, but no significant differences at the
other levels. Inter-textual results of Text Group E/M for all linguistic groups combined,
the individual group FL, and FL/L2 combined showed a significant superiority of Text M
over Text E in PII, PIII, and overall recall. Performances of L1 and L2 groups, on the
other hand, showed no significant differences between the two texts either propositionally
or in overall recall. |

4.4.3 RESULTS OF BACKGROUND S: FL
Both L1 and L2 were omitted from Background S group because they included

very few subjects with Background S.
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Figure 7. Inter-Text Results for Background H.
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4.4.3.1 Intra-text Resuits
a. Science Texts: SC, S, and E

Performance on Texts SC and S (see Figure 8 and Tables 15 and 16) showed a
significant superiority of higher propositions over lower ones. Thus, PI yielded the best
performance, followed by PIL, P1I1, and then PIV with the lowest recall. Text E, however,
did not show any significant difference between PIII and PIV, although propositional
recall at the other levels respected the hierarchy in that higher-level propositions were

significantly superior to lower-level ones.

b. Humanities Texts: F M
Recall of Text HUM also respected the hierarchy of text structure. Higher -level

propositions were significantly better than lower-level ones. PI was the highest in recall,
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followed by PII, PIII, and PIV. Performance on Texts F and M yielded the same results.
There was no significant difference between PIII and PIV, but the other propositions were

recalled according to their levels in the hierarchy of text structure.

4.4.3.2 Inter-text Results

Inter-textual results (see Figure 9) showed a significant superiority of science
texts combined SC, and individual Texts S and E over humanities texts combined HUM,
and Texts F and M, respectively, in PL, PII, PIII, and overall recall. There were no

significant differences between the two texts of each Text Group in performance on PIV.

4.5 Inter-Group Results

Inter-Group results showed how the three linguistic groups, L1, L2, and FL
compared in their performances on each text, both propositionally and at the overall recall
level. The general tendency was for L1 to perform significantly better than both FL and
L2, and for L2 to perform better than FL.

4.5.1 RESULTS FOR ALL LINGUISTIC GROUPS COMBINED: ALL SUBJECTS, TEXT
GROUP 1 (SF), TEXT GROUP2 (EM)

4.5.1.1 Intra-text Results
a. Science Texts: S E

Recall results (see Figure 10 and Table 17) of Text SC showed that L1 was
significantly superior to L2 in PI and overall recall, and to FL at propositional levels PI,
PII, PIV, and overall recall. L2, on the other hand, was significantly superior to FL in P1I,
PIV, and overall recall. Intra-textual results of Text S indicate a significant superiority of
L1 over FL at propositional levels PL, PII, and overall recall, and of L2 over FL in PII,
and overall recall. As for performance on Text E, L1 did significantly better than FL at



Figure 8. Comparison of Propositional Recall for All Text Groups by Background S and
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Figure 9. Inter-Text Results for Background S.
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propositional level PIV, and L2 did better than FL in PII. There were no significant
differences between L1 and L2 either propositionally or in overall recall.

b. Humanities Texts: F. M

Recall results of combined Text HUM showed that both L1 and L2 performed
significantly better than FL at propositional levels PL, PIL, PIV, and overall recall. TextF,
on the other hand, showed a significant superiority of L1 and L2 over FL in PL, PIL, and
overall recall. Performance on Text M showed a different pattern. Both L1 and L2 groups
were significantly superior to FL in PIV. Performances on combined Text HUM, and
individual Texts F and M yielded no significant differences between the L1 and L2
groups either propositionally on in overall recall.
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Figure 10. Intra-text and Inter-Text Results for Inter-Linguistic Groups
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4.5.1.2 Inter-text Results

Inter-textual results (see Figure 11 and Table 17) of combined Text Group
SC/HUM indicated no significant differences in recall of the two texts either
propositionally on in overall recall. Total performance of the three linguistic groups on
Text Group 1 (S/F) showed a significantly higher recall of the Humanities text, Text F,
over S in PI, and of the Science text, Text S, over Text F in PIII. There were no
significant differences between the two texts at the other propositional levels and overall
recall. Inter-textual results of Text Group 2 (E/M) yielded a significant superiority of Text
E (the Science text) over Text M in PI, and of Text M (the Humanities text) over Text E
in PIIl and PIV.

Total performance of each linguistic group on the two texts of each Text Group
showed that in combined Text Group SC/HUM, there was a significant superiority of L1
over FL at propositional levels PI, PII, and PIV, and in overall recall, and of L2 over FL
in PII, PIV, and overall recall. Total Performance on the individual Text Group 1 (S/F)
yielded a significant superiority of L1 and L2 over FL in PI, PIL, and overall recal. As for
total performance on Text Group 2 (E/M), both L1 and L2 groups were significantly
superior to FL in PIV. Total performance on the three Text Groups yielded no significant
differences between the L1 and L2 groups

4.5.2 RESULTS FOR BACKGROUND H: ALL SUBJECTS, TEXT GROUP 1 (S/F), TEXT
GROUP 2 (E/M)

4.5.2.1 Intra-text Results
a. Science Texts: E

Performance on the Science texts, both combined, Text SC, and individually,
Texts S and E, showed no significant differences between L1, L2 and and FL either
propositionally or in overall recall.
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Figure 11. Inter-Text, Intra-Text and Inter-Linguistic Group Results for Combined

Background Groups
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b. Humanities Texts: HUM, F, and M
Performance on the Humanities texts both combined, Text HUM, and

individually, Texts F and M, yielded no significant differences between the three
linguistic groups either propositionally or in overall recall.

4.52.2 Inter-text Results

Performances of the three linguistic groups inter-textually yielded the following
patterns. Total performance of the three linguistic groups on combined Text Group
SC/HUM showed a significant superiority of Text HUM over SC in PL PII, PIII, and
overall recall. Their performance on Text Group 1 (S/F) showed a significant superiority
of Texf F over S (i.e., the Humanities text over the Science text) in PI and overall recall,
while Text Group 2 (E/M) yeilded a significant superiority of Text M (the Humanities
text) over E at the PII, PIII levels, and overall recall.

The inter-group results for the total performance of each linguistic group on the
two texts of each Text Group showed that for all text groups both combined, Text Group
SC/HUM, and individually, Text Groups 1 (S/F) and Text Group 2 (E/M), there were no
significant differences between the three linguistic groups either propositionally or in
overall recall.

4.5.3 RESULTS FOR BACKGROUND S: ALL SUBJECTS, TEXT GROUP 1 (S/F), TEXT
GROUP 2 (E/M)
The L2 group is omitted from this section because it consists of one science

subject only. Therefore discussion will be limited to results of L1 and FL groups.
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4.5.3.1 Intra-text Resuits
a. Science Texts: SC. S, and E

Performance (see Figure 12 and Table 17) on combined Text SC and individual
Text E showed that L1 performed significantly better than FL at propositional levels PIL,
PIII, and PIV, while PI and overall recall yielded no significant differences between the
three linguistic groups. As for Text S, no inter-group comparison between L1 and FL was
possible because L1 had one subject only for Text Group 1 (S/F).

b. Humanities Texts: HUM, F, and M

Performance on combined Text HUM and individual Text M showed a significant
superiority of L1 over FL in PII, PIII, and PIV. There were no significant differences
between the two linguistic groups at the PI and overall recall levels. As for Text F, inter-
group comparison was not possible because L1 had one subject only for Text Group 1

(S/F).

4.5.3.2 Inter-text Resuits

Inter-textual results (see Figure 12 and Table 17) of the three linguistic groups
yielded the following patterns. Total performance of the three linguistic groups on
combined Text Group SC/HUM showed a significant superiority of Text SC over HUM
in PI, PII, PIII, and overall recall, but no significant difference between the two texts at
the PIV level. Total performance on Text Group 1 (S/F), on the other hand, showed a
significant superiority of Text S over F (i.e., of the Science text over the Humanities text)
in PII, PIII, and overall recall, but no significant differences between the two texts at the
PI and PIV levels. As for Text Group 2 (E/M), total performance of the three linguistic
groups yielded a significant superiority of Text E over M (i.e., the Humanities over the
Science text) in PI, PII, and overal recall, while there were no significant differences
between the two texts at the PIIT and PIV levels.
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Figure 12: Inter-Text, Intra-Text and Inter-Linguistic Group Results for Background S.
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The inter-group results for the total performance of each linguistic group on the
two texts of each Text Group showed that for Text Group SC/HUM and Text Group 2
(E/M), L1 was significantly superior to FL at propositional levels PIL, PIIL, and PIV, but
there were no significant differences between the two linguistic groups at the PI and
overall recall level. As for performance on Text Group 1 (S/F), it was not possible to
establish any comprison between the two linguistic groups for the reasons mentioned

above.
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CHAPTERYV

DISCUSSION

5.0 Introduction

Before drawing any conclusions concerning the results reported in Chapter IV, it
is appropriate to consider the variables that could have played a part in obtaining such
results. The present study investigated the effects of four independent variables on the
recall of four texts: (1) background knowledge, (2) the global structure of the texts, (3)
the propositional structure of the texts, and (4) L2/FL subjects’ proficiency in English.
Two texts: Text F and Text M discussed topics related to humanities; the other two: Text
S and Text E, discussed topics related to science. The four texts had each a different
global structure, and were divided into four propositional levels, as discussed in Chapter
III. Three linguistic groups were involved in the study: (1) L1 group (Canadian
anglophones), (2) L2 group (Canadian francophones), and (3) FL (Iranian, Serbian, and
Moroccan leamers of English as a second/foreign language). The three groups consisted
of both humanities and science subjects. They were all university students either at the
graduate or undergraduate level.

The results reported in Chapter IV will be discussed for each of the independent
variables mentioned above. The results of each of the following variables showed
differential recalls of the different propositional levels. In this regard, it should be pointed
out that recall of PI is considered to be the most important as they contain the most
prominent information in the texts. Recall of PII is less important than recall of PL, but
still more important than that of PIII which contain less crucial information, or recall of
PIV which are at the lowest informational level.
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5.1 Background

As discussed in Chapter II, readers use both bottom-up and top-down processing
to achieve comprehension of written discourse. According to Rumelhart (1980), top-
down processes involve background knowledge, including readers’ general knowledge of
the world, and their knowledge of the topic of reading, as well as their expectations.
Background knowledge presupposes the presence of content schemata which help readers
not only extract information from the text being processed, but also actively interact with
that text. Schema theory holds that comprehension in reading can only be achieved
through interaction between textual information and the readers'content schemata, i.e.,
their prior knowledge about the content of the material being read (e.g Rumelhart, 1980;
Anderson and Pearson, 1984; Johnson, 1982; Adams, 1982; Carrell, 1983, 1987).

Kintsch and van Dijk (1978) and van Dijk and Kintsch (1983), for example,
contend that during comprehension, readers construct a "situational model" of the text
which results from interaction between textual information and the reader's world
knowledge, and that it is through this knowledge that readres can infer the information
left implicit by writers. Johnson-Laird (1983) holds the same assumption. Similarly to
Kintsch and van Dijk (1978) and van Dijk and Kintsch (1983), he also distinguishes
between two phases in discourse comprehension: a superficial phase which consists of
constructing a propositional representation of discourse, and a deeper phase which
consists of constructing a mental model using both propositional representation of the
text and general knowledge of the reader which serves to make implicit inferences.

Kintsch's 1988 model, on the other hand, expands the role of readers’ general
knowledge as it holds that during the text base construction process, readers use textual
information and information close to it in their general knowledge, even if it is irrelevant.
The irrelevant information, however, is eliminated at the integration phase, leaving only
information that is context-sensitive. On the other hand, Kintsch (1994) claims that
learners will only interact with and learn from a given passage if it provides them with
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opportunities to use their knowledge, i.e., the text has to be within their "zone of
learning” (p. 300).

It is, thus, widely held that background knowledge or general knowledge
constitutes one of the crucial variables in the comprehension and recall of discourse.
Empirical investigation corroborates these assumptions. Many empirical studies have
demonstrated the positive impact of background knowledge on both comprehension and
retrieval of information (e.g. Brandsford and Johnson, 1972; Steffensen, Joag-Dev, and
Anderson, 1979; Anderson, Reynolds, Schallert, and Goetz, 1977; Nicholson and Imiah,
1981; Symons and Pressley, 1993; etc.).

The present study mainly investigated the impact of subjects’ familiarity with the
topic of the reading material on their performance on the texts as a whole, and at the
different propositional levels. The results obtained were somewhat mixed. Familiarity
seemed to play a part in the obtained results, but it was not always the predominant
factor. Interest in the topic, whether related or unrelated to background, also played a role
in recall. There was a general tendency among subjects, however, to find more familiar
topics also more interesting, thus, showing an interation between background knowledge
and interest. This is in accordance with Kintsch's 1980 assumption (as cited in Wade,
Schraw, Buxton, and Hayes, 1993:106) that interest is enhanced by higher background
knowledge of the material being processed. There were cases also of emotional reactions
that seemed to affect subjects' recall. Interaction between affect and recall has been
demonstrated empirically by Sadoski and Quast (1990), as cited in Wade et. al (1993:
93). '

Recall results of the three linguistic groups combined (L1, L2, and FL) indicated,
in general, a superior perfomance of Background Group H, the humanities group, over
Background Group S, the science group, in both the Science and Humanities texts.
However, while the superiority of Background Group H over S in the combined

Humanities texts HUM was significant at propositional levels PI, PII, PIIL, and overall
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recall, its superiority in combined Science texts SC mainly concerned propositional
levels PII and PIV. It is also important to note that performance of the two background
groups on the Science texts indicated a systematic superiority of Background Group S
over H at the PI level, even though not quite significantly.

Recall results of all groups combined for combined science texts, Text SC,
reflected the results obtained in recall of Text S, where Background Group H
outperformed Background Group S in PII and PIV. Performance on the other science
text, Text E, however, did not yield any differences between the two background groups.
General recall results of the combined humanities texts, Text HUM, reflected the same
recall results as Text M where Background Group H was significantly higher than
Background Group S at propositional levels PI, PII, PIIL, and overall recall. In Text F,
Background Group H was significantly superior at propositional levels PI and PIL, and
overall recall.

Recall results of the linguistic groups considered individually revealed different
patterns. Before considering such results, it should be reminded that recall of higher-level
propositions, especially PI, which contain the most prominent information in the texts is
more important than recall of lower-level propositions which contain less important

information.
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5.1.1 THE L1 GROUP

In the L1 Group, Backgrounds S performed significantly better than Background
H at propositional levels PIII of combined Science texts, Text SC, and individual Text E.
The other propositional levels and overall recall of both Texts SC and E did not show any
significant differences between the two Backgrounds. As for performance on Text S,
there were no significant differences between the two Backgrounds either propositionally
or in overall recall. However, both PI and overall recall of Text SC, and PI, PII, PIII, and
overall recall of text S showed some superiority of Background S over H which
approached significance, even though not quite at the .05 level. Recall of the Humanities
texts, both combined, Text HUM, and individually, Texts F and M, did not show any
significant differences between the two background groups.

The L1 group, thus, obtained results which were somewhat different from those of
the three linguistic groups combined. Here, backgound knowledge, to a certain extent,
seemed to play a role for Background Group S since its performance on Science texts was
higher than performance of Background Group H. However, background knowledge did
not seem to play a role for Background Group H whose performance on the Humanities
texts was not significantly higher than performance of Background Group S.

What could be a logical explanation of such puzzling results? First, one should
mention that even though Background Group H did not outperform Background Group S
in the Humanities texts, inter-textual results showed that Background Group H generally
yielded a higher propositional and overall recall of the Humanities texts than the Science
texts, both combined, Text HUM, and individually, Texts F and M, even though not quite
significantly. There was, however, a significantly superior recall of FPI over SPL. One
could interpret such results as being due to the impact of background knowledge in
humanities on performance of Background Group H. On the other hand, when one
considers individual recall protocols, the level of comprehension and the quantity of

propositions recalled in certain cases revealed a much higher performance on the



Humanities texts than the Science ones. In those cases, there was also a much higher
number of inferences for the Humanities than the Science texts, even though inferences
are not considered in the present study.

Recall results of Text Group 2 (E/M) by Background Group H showed a different
pattern. Text E yielded a significantly higher recall of PI than Text M, but Text M was
superior at the rest of propositional levels and overall recall, even though not quite
significantly. The fact remains, however, that the most important information was more
highly recalled in the Science text than in the Humanities text. These results become less
surprising when one considers the subjects’ different reactions to texts E and M. There
was a general tendency among all L1 subjects, including the two background groups, to
find Text E more familiar than Text M. The majority of subjects reported that the topic of
the theory evolution discussed in Text E was part of the subject-matters which they
studied either at high school or college level. On the other hand, most Background Group
H subjects also found the same topic more interesting than the topic of the history of
slavery in the United States discussed in Text M. So, interest in the topic of evolution
may have had an impact on the higher recall of primary propositions of Text E than Text
M by Background Group H (Mathewson, 1994: 1143). Mathewson defines interest as "a
favorable attitude with high action readiness” implying that favorable attitudes of readers
towards given content would enhance their readiness to take action to read more material
treating the same content. In the case of the present study, interest is assumed to enhance
the readers’ ability to retain more information or more important information from texts
that they find more appealing for some personal reason.

Interest and affect were not variables investigated in the present study.
Nevertheless, they emerged as potential factors that could play a part in coinprehension
and recall. This belief was corroborated through subjects’ reactions in their recalls of the
different texts and the statements they provided in the questionnaire of how familiar or

how interesting the texts were to them.



Reactions of Background Group H to Text Group 1 (S/F) were different. Most
subjects reported that the topic of Text S was not of much relevance to them, and that
even though the history of aircraft is interesting in itself, lack of background knowledge
in the topic hindered their comprehension and recall of the information. The most
negative aspect of this text, according to them, was the amount of technical information
and specific details (e.g. dates, names, etc.). They found their experience with this text
somewhat strenuous. The few subjects that did better on Text S either had some
background in the topic (e.g. the L1 subject that had the best score in Text S said that the
topic was familiar to her because of her parents' interest in aircraft), or found the topic
more interesting than the topic of Text F (mostly the case of FL subjects). Most subjects
in Background Group H reacted more positively to Text F. They found the topic more
familiar and interesting than the topic of Text S because it debates a more current issue
with which they are much more familiar than the one discussed in Text S. They also
thought that Text F was relevant to their current status as university students since the
topic is related to academia.

Background Group S had different reactions towards the four texts than
Background Group H. Most Background Group S subjects reported that Science texts S
and E were more familiar. It is interesting to note, however, that even though they found
Text S and Text E more familiar than the humanities texts F and M, they did not find
them more interesting. In fact, their most positive reactions concerned Text M. They
mostly reported that the text was very informative and that they learned many unknown
facts about the history of slavery in the United States and the black women's conditions
under slavery. These subjects generally yielded good recalls of Text M, even though it
was less familiar to them than Text E. These positive reactions to Text M may also
partially account for the higher propositional and overall recall obtained by Background
Group S in Text M compared to Text F, the other humanities text which obtained

somewhat neutral reactions.
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Familiarity with a given topic is not the only determining factor in comprehension
and recall. As the above discussion reveals, interest in or motivation for the topic of the
reading material is also an important factor to consider. A topic can only motivate readers
if it is of some interest or relevance to them (Kintsch, 1977; Mathewson, 1985, 1994).
Motivation may be due to different factors, one of which is relevance to one's field of

study or field of personal interest.

5.1.2 THE L2 GROUP

Recall results of the L2 Group showed that performance of the whole group on
Science texts combined, Text SC, and the humanities texts combined, Text HUM, yielded
no significant differences between Backgrounds S and H. However, recall of Text HUM
was significantly higher than recall of Text SC in PI and overall recall. These results were
mainly affected by performance on Text Group S/F, which yielded a significantly
superior recall of Text F over Text S in PI and overall recall. Finally, recall of Text Group
2 (E/M) did not yield any significant differences either between the two background
groups or between the two texts.

The findings suggest that background was not a major factor in recall since total
performance of the two background groups did not yield any significant differences
between them. However, recall of the two humanities texts combined was significantly
better than recall of the two Science texts combined. These results were mainly due to the
higher performance on Text F than Text S. The higher recall of text F obtained,
nonetheless, becanse there were no science subjects involved in Text Group S/F. Thus,
background was in fact a major factor in the overall higher recall of the Humanities texts
than Science texts by the L2 group. Based on subjects’ comments written in their recalls
and the questionnaire they had to fill out, it appeared that reactions to the four texts used
in the study revealed a higher interest in text F compared to Text S. Some subjects from
Background Group H, however, found that Text F was written in a difficult style which
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hindered comprehension, even though they did better on Text F than S, and found the
topic in F very interesting .

Reactions to Text Group E/M revealed that about half of the subjects found Text
E more familiar because they studied the topic of the theory of evolution at college level.
However, the subjects'recall of Text E was generally lower than recall of text M even
though they claimed tc be more familiar with the topic of Text E. On the other hand, Text
M stimulated more positive reactions than Text E. Most subjects reported that the topic of
Text M was very interesting. Similarly to L1 subjects, they also reported that the text was
informative in that they learned many historical facts about black women's conditions

under slavery in the United States.

5.1.3 THE FL GROUP

As the recall results presented in Chapter 4 showed, total performance of FL
group on Text SC, Text S, and Text E did not yield any significant differences between
the two background groups H and S. However, it was shown that for both Text SC and
Text S, Background Group S was slightly superior in PI, and for Text E, it was slightly
superior in PI and PIII. As for Texts HUM, F and M, Background Group H was
significantly superior at propositional levels PI, PII, PIII, and overall recall. Comparison
of recall of the two texts of each of the Text Groups SC/HUM, S/F, and E/M showed that
the two texts in each Text Group, in general, were not significantly different except fora
few cases: SCPII and SPII were higher than HUMPII and FPII respectively, and EPI was
higher than MPI, but MPIII was higher than EPIIL Total performance of each
background group on the two texts of each Text Group generally yielded a significant
superiority of Background H over S.

Thus, the general pattern showed no significant differences between Background
Groups H and S in recall of the Science texts, but a significantly higher peformance of

Background Group H over S in the Humanities texts. The performance results of
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Background Group H, thus, seem to confirm the assumed impact of background
knowledge on both comprehension and recall of reading material that is related to prior
knowledge of readers. This is concluded because of the higher performance of
Background Group H over S in the Humanities texts, and its higher performance on the
Humanities texts than on the Science texts. The problem remains, however, that recall
results of Background Group S do not seem to confirm the assumption.

One could try to account for such results by referring to the linguistic proficiency
levels of the two background groups. As already mentioned in Chapter M1, all FL subjects
in the Humanities belong either to proficiency level A or B, while most subjects in the
Sciences belong to proficiency level C. This fact should explain why Background Group
H generally performed better than Background Group S in both Science and Humanities
texts. One should, however, keep in mind that, while Background Group H was always
significantly higher than S in the Humanities texts, it did not perform significantly better
than S in the Science texts. On the other hand, for all Science texts, both combined (SC)
and individually (S and E), Background Group S yielded a higher recall of PI than
Background Group H, even though not quite significantly. From such results, one may
conclude that background knowledge must have had a positive impact on comprehension
and recall of Science texts by Background Group S. This conclusion is based, first, on the
fact that performance of Background Group S on Science texts was generally higher than
their performance on Humanities texts especially as concemns the most important
infomation, even though not always significantly. Second, this conclusion is based on
the fact that performance of the two background groups on Science texts yielded a
slightly superior recall of PI by Background Group S, and no significant differences
between the two background groups at the other propositional levels and overall recall, in
spite of the lower proficiency level of Background Group S. To conclude, if background
knowledge had had no impact on background subjects, they would not have performed
systematically better on Science texts than Humanities texts, and they would have yielded
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a significantly lower perfomance than Background Group H on Science texts, as they did
on humanities texts, because of their lower proficiency level.

Furthermore, it should be added that all Moroccan FL science subjects are
involved in programs of English for Specific Purposes (ESP) in which they are trained to
read English texts related to their fields with a fair degree of comprehension even if the
texts are sometimes beyond their beyond their ability to communicate information in oral
discourse. It seems, thus, plausible to infer that this type of training made them develop
top-down strategies that help them achieve comprehension in spite of lower-level
linguistic difficulties. But this remains to be shown through future reseach. One possible
consequence of such training might be the general tendency among Science subjects to be
concise in their recalls of science texts by limiting themselves to the most important
information in the texts. On the other hand, these subjects possess a scientific jargon that
seems also to facilitate their comprehension of Science-related texts as compared to
Humanities-related texts. This is why they more at ease with all the technical information
included in Text S than Humanities subjects who complained about this specific aspect of
the text. Finally, it appears that more inferences were made in recalls of science texts by
Background Group S than H, although no analyses were conducted to support this
conclusion. An analysis of inferences was beyond the scope of the present study.

Perfomances of the two background groups, to a certain extent, reflected their
reactions to the texts that they read. Thus, in general, Background H subjects reacted
more positively to Humanities texts which they found more familiar and easier to
understand than Science texts. Text M, particularly, was more familiar than any other text
to most Humanities subjects because the topic of the history of slavery is discussed in
their readings in American literature. It was also more appealing because of the feelings
of sympathy it stimulated for the black slaves in general, and for the black women under
slavery, in particular. Some subjects, thus, found the topic of Text M more interesting
basically for affective reasons (Mathewson, 1994: 1144). Text F was also reported to be
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familiar because it discusses the topic of feminization, an current issue which they
encounter frequently in their readings. Reactions of Humanities subjects to science texts
were not consistent. Text E, in general, was more familiar than Text S because the topic
of the theory of evolution is treated in science courses at the high school level. Thus,
most subjects have, at least, some background in the topic of Text E. Text S, on the other
hand, was more familiar to some subjects because of a TV documentary they had
watched, and which discussed the history of aircraft. The TV documentary apparently
created schemata that helped them better understand the content of Text S.

Science subjects, on the other hand, found Science texts generally more familiar,
even though not always more interesting, than Humanities texts. Comparison of reactions
of Science subjects to the two Science texts revealed a tendency among biology and
agriculture subjects to find Text E generally more familiar than Text S, and among
engineering subjects to find Text S more familiar than Text E. This was reflected in their
respective higher recalls of the more familiar text. Reactions to Humanities texts, on the
other hand, showed a general preference for Text M, not only because it treated important
historical facts, but also because of emotional reactions to the plight of black slaves at a
given period of American history. Another plausible interpretation of the preference of
Text M is the fact that it lended itself easily to some incorrect conlusions, giving some
subjects the wrong impression that they were familiar with the topic. The text was, thus,
sometimes interpreted as being related to the sufferings of Black Africans under British
colonization, and their fleeing their countries to find justice in foreign countries. The
tendency to make erroneous inferences, however, was generalized to the two Humanities
texts. Some recall protocols of Text F, for example, consisted mainly of general ideas
about women's education and feminization movements in many countries of the worid.
There were also emotional reactions from both males and females referring to the lack of

justice that most women in developing countries suffer from.
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To conclude, even though familiarity with the topic of the texts was an important
issue in understanding and recall of information, interest, either for cognitive or affective
reasons, was also an issue, even though the impact on both comprehension and recall of

information was not always positive.

5.2 Global Structure

As discussed in Chapter II, the impact of global structure of texts on their
memorability has been investigated by empirical studies which indicated that such an
impact existed for both narrative and expository texts. Most research conducted on
narrative texts tested the difference in recall between well-organized and less well-
organized texts with the same content and indicated the better memorability of well-
organized texts as compared to the less well-organized ones (e.g. Kintsch and Greene,
1978; Kintsch and Yarbough, 1982). Meyer, on the other hand, focused most of her
research on expository texts. Reseach conducted by her and her colleagues (e.g. Meyer,
Brandt, and Bluth, 1980; Meyer and Freedle, 1984) has indicated that the type of global
structure of the text determines the amount and type of information recalled.

Meyer (1975) distinguished five global structures (GS) for organizing discourse.
These structures are "collection”, "causation”, "response” (e.g., problem-solution),
"comparison”, and "description”. Meyer and Freedle (1984) assume that readers use these
structures as the primary schemata to view the topic in comprehension and recall. They
also assume that structures with more organizational components provide readers with
more facilitative cues for comprehension and recall.

The four texts used in the present study differ in their global structures. Text S has
a collection structure where the historical events that led to the invention of aircraft are
organized chronologically. Text F has a problem-solution overall structure where the
problem of females outnumbering males in American educational institutions in the

middle of the nineteenth century was finally solved by leaving education open to women



and introducing up-to-date programs to attract more male attendance. Text E has a
comparison global structure where two points of view concerning the theory of evolution
are compared. And, Text M has a description global structure where facts about the
history of slavery in the United states are discussed without any particular chronological
order.

According to Meyer and Freedle's cumulative scale, comparison has more
organizational components than problem-solution, which in turn is more highly organized
than collection, followed by description which comes at the bottom of the cumulative
scale as it has less organizational components than any of the other structures (Meyer and
Freedle, 1984, p.122-123). According to Meyer's cumulative scale, then, Text E should
yield the best recall since it has a comparison GS, followed by Text F, organized by
problem-solution, then Text S, organized by collection GS, and at the lowest level, Text
M, which is organized by description. The recall results have yielded a different pattern,
however, as the following discussion will show.

The present study investigated the impact of subjects’ ability to identify the
correct structure of the text on their comprehension as measured by free recall. To help
the subjects identify this structure, a list of Meyer's five basic global structures of texts,
along with explanations of each structure, were provided to them.

As was reported in Chapter IV, the correct global structure of each text was only
identified by a small number of subjects for each of the four texts used in the study. In
fact, the majority of subjects ignored the question related to the global structure
identification, as if it were of much less importance than the task of comprehending and
recalling the content of the texts. Such was the case with all the groups involved, whether
they belonged to linguistic groups L1, L2, or FL, to Backgrounds SorH,orto
proficiency levels A, B, or C. On the other hand, those subjects who managed to identify
the correct GS did not yield the best recalls. In fact, most of them yielded lower recalls
than subjects who did not provide a GS, or provided the incorrect one. The differences
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between subjects with the correct, incorrect, or no GS were very rarely significant. There
were only three cases of significant differences, but they did not concern the correct GS.

The present study also investigated how the global structure of the target texts
affected both their propositional recall and overall recall. Recall of the four texts used in
the present study, according to Meyer's cumulative scale should have been in the order
mentioned above, where Text E would have supposedly yielded the highest recall,
followed by Text F, then Text S, and finally Text M which should have yielded the
lowest recall.

The actual results obtained, however, produced a varied pattern. When examining
the propositional recall results, we see that on the one hand, at the PI level, Text E
showed a significant superiority over the other three texts. On the other hand, Text S
showed a significant superiority at the PII level over the other texts. At propositional
levels PIII, and PIV, and in overall recall, however, total performance of all groups
combined on each text yielded no significant differences between the four texts.

The results obtained for GS are, therefore, somewhat surprising as they seem to
contradict, to a large extent, the findings of earlier research which indicated facilitating
effects of text global structure recognition and use on both comprehension and recall of
textual information. Meyer (1975, 1977, 1987) and her colleagues (e.g. Meyer, Brandt,
and Bluth, 1980; Meyer and Freedle, 1984) concluded that readers who are aware of and
follow the author's global structure comprehend the text better, retain more information,
especially the most important information, and are less prone to forgetting over time than
readers who are not able to adopt this strategy. The GS results of the present study do not
seem to corroborate this conclusion as the best recalls were generally yielded by subjects
who were not able to identify the correct GS used to organize the texts they read and
recalled, while subjects who could identify the correct GS did not yield the best recalls.

Other studies in the literature had findings similar to those of this study. A study
conducted by Roen and Piché (1984: 21), for example, found an interaction between the
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GS and content of texts. Their findings indicated a "non-significant but substantial (12
idea units) negative effect” of the presence of problem-solution GS on subjects’ recall of
"Neolithic Farming passages although not for the Neanderthal passages”. They concluded
that the effects of given GSs may be "context bound” and, consequently, "cannot be
predicted across text types or topics”. Horowitz (1984), as reported in Horowitz (1987:
134-146), replicated Meyer and Freedle's (1984) study. Horowitz investigated the effects
of four types of GSs: list-structure, problem-solution, causation, and comparison on
subjects’ inmediate and delayed recalls, as well as their judgments, of four versions of
two different passages, organized according to the four above-mentioned GSs. Contrary
to Meyer and Freedle (1984)'s findings, Horowitz's study did not indicate any major
effect of any particular GS. Like Roen and Piché (1984), Horowitz also concluded that
the effects of GS were dependent on the text topic as well as the textual context in which
it was found. This, according to Horowitz, demonstrates the importance of both topic and
content of texts in research on discourse recall.

In her conclusions, Horowitz mentioned that her study was limited to short
passages that were only two or three paragraphs long, and that she could not predict
whether her findings would be generalizable to longer passages with other topics and
contents. The present study actually seems to extend Horowitz's findings to full longer
texts discussing different topics.

The present study, however, showed mixed results concerning Meyer and
Freedle's (1984) assumption that GSs with more organizational components provide
readers with more facilitative cues for comprehension and recall. Thus, even though the
four texts used in the study did not significantly differ in overall recall, Text E yielded the
best recall of PIL, i.e., the most important information in the text. This, at least to a certain
extent, corroborates Meyer and Freedle's (1984) assumption, since Text E uses
comparison, which is more highly organized than the other three GSs used for the other
texts. However, recall of PI did not yield any significant differences between the other



three texts even though their GSs have differential organizing elements, which seems, at
the same time, to contradict the same assumption.

It should be mentioned, however, that most subjects followed the GS of the target
texts when they wrote their recalls, even though they were not able to recognize it
explicitly. One might speculate that these subjects have an implicit knowledge of text GS
or formal schemata which they are not able to bring to the conscious level. Evidence that
such knowledge exists is that there were cases where subjects tried to restructure the texts
which they read when they wrote their recalls. This occurred mostly with Text S where
the events discussed in pargraphs 1 and 2 were reorganized in such a way as to show the
real chronological order in which the events leading to aircraft invention occurred. There
were also attempts to reorganize the order of events in Text M to make up for the poorer
organization which characterized the original text. This is consistent with the assumption
made by Horowitz (1982, as cited in Horowitz, 1985: 450) that proficient readers do not
"always need to have a text pattern made explicit” and that "they are able to infer an
overall struture for a text when one is not present.”

In conclusion, the findings of the present study did not seem to support the
assumptions of Meyer (1975, 1977, 1987) and her colleagues (e.g. Meyer, Brandt, and
Bluth, 1980; Meyer and Freedle, 1984) concerning the positive effects of GS on
comprehension and recall of discourse. The results obtained seemed to indicate that
Background knowledge related to the topic of reading was a more predominant variable
than GS. The case of Text M, the less well organized text in the series, is an extreme
example of the predominance of topic familiarity over GS. This text yielded a good
recall, especially of PI, in spite of its bad overall organization about which many subjects
complained. Such results could be accounted for in terms of the familiarity of the topic,
especially to humanities subjects, and also by the positive reactions that the topic of the
text stimulated in most subjects. Further research is needed, however, to further
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demonstrate how the two variables of global structure and background knowledge

interact in readers’ comprehension and recall of prose.

5.3 Propositional Structure

Related to the issue of the impact of discourse global structure on recall is the
question of which propositions in the structural hierarchy of the text are recalled more
frequently, and how propositions interact during comprehension and recall. Meyer (1975,
1977), Meyer and McConkie (1973), Kintsch and Keenan (1973), Kintsch (1974), and
Kintsch et.al. (1975), assume a hierarchy principle effect on recall, according to which
high level propositions, which are central to the message of the text, are more readily
recalled than the lower level ones. This assumption appears to have direct implications
for the present study.

The results of propositional recall reported in Chapter IV showed that in each
recalled text, there was a general tendency among the subjects of all the different groups
involved in the study to yield a better recall of higher-level propositions than lower-level
ones. There were some cases, however, especially in individual subjects' recalls, where
no significant differences resulted between recall of high-level propositions and their
subordinate propositions, and cases where lower-level propositions yielded a higher recall
than higher-level one. This was more frequent between propositions at the PI and PII
levels, and propositions at the PIIl and PIV levels. The case of the performance of the L2
subjectsforBackgroundHonTextS was unusual since it was the only case where results
showed no significant differences between PI and the lower-level PII, PIII, and PIV
subordinated to it. There were also few cases where PII and PIV yielded higher recall
than PI or PIL This type of result, however, occurred only at the level of individual

subjects’ recalls, and never for a whole group performance.
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In what follows, it would be interesting to consider each text seperately to see
what type of performance each individual text yielded, and how their propositions

interacted.

5.3.1 PROPOSITIONAL ANALYSIS OF TEXT S

Performance on Text S yielded different recall patterns between the paragraphs of
the text. Thus, paragraph 1 yielded the best recall of P, the second best recall of PII and
PIV, and an average recall of PIIL. Paragraph 2 yielded the third best recall of P1, the best
recall of PII and PIIL and the third best recall of PIV. Paragraph 3 was low at all
propositional levels. Paragraph 4 yielded a fairly good recall of PI and PII, the second
highest recall of PIII, and the best recall of PIV. Paragraph 5 yielded the lowest recall of
PL an average recall of PII and PIII, and a very low recall of PIV. Paragraph 6 yielded the
second best recall of PI, but the lowest recall of PII and PIV. Paragraph 6 had no PIII
level. Finally, paragraph 7 yielded an average recall of PI and P11, but contained no PHI
and PIV levels. Thus, on the whole, the paragraphs of the text were not all equally
recalled. Thebestrecalledparagraphsweretheﬁrst.thesecondandthefourthones.'l‘he
other paragraphs yielded average or low recalls.

These recall differences can be accounted for by the type of information contained
in these paragraphs. A close consideration of the text as a whole suggests that the best
recalled PIs, i.e., the propositions which contained the most important information, were
those of paragraphs 1, 2, and 6. This is justified by the crucial information that those PlIs
contained. Thus, the PI of the first paragraph introduced the beginning of the process of
the invention of aircraft, the PI of the second paragraph introduced earlier attempts to fly
and problems that hindered the achievement of flight, and the PI of the sixth paragraph
introduced the outcome of the whole process which was the design and actual flight of
the world's first powered aircraft. The PI of paragraph 7 also yielded a fairly good recall
as it concluded the text. The Pls of paragraphs 3 and 4, and 5 contained information that
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was not as crucial as that of the more highly recalled PIs of paragraphs 1,2, 6, and to a
lesser extent 7.

Performance on lower-level propositions generally depended on how well their
superordinate propositions were recalled. Thus, well recalled PIs generally triggered good
recall of their subordinate propositions, and the same with PIIs and PIIIs. However, there
were cases where subordinate propositions were better recalled than their superordinate
ones. Such cases occurred when the higher-level propositions contained some important
general information that was further specified in the lower-level ones. This happened in
paragraphs 4 and S. Throughout the text, PIVs yielded low recall, except in paragraphs 1,
2, and 4 where they were subordinated to highly recalled propositions, and they
themselves contained important details (e.g. names, dates, etc. )

General Trends in Recall of Text S

a. PIs were better recalled than PIls, and PIIs were better recalled than PIIIs,
themselves superior to PIVs, showing thus respect of the hierarchy principle.

b. PIs in the first, the second, and sixth paragraphs were the best recalled Pls
throughout the text.

c. PIIs of the first three paragraphs yielded higher recall than PIIs in subsequent
paragraphs.

d. PIIs and PIIIs that were subordinated to highly recalled PIs and PIIs
respectively also yielded high recall. Some PIlIs and PIIIs, however, were
more highly recalled than their superordinate propositions.

e. PIIIs and PIVs of paragraphs 1, 2,and4yieldedhighertecallthapPllIs of the
other paragraphs

f. PIIs and PIVs that were subordinated to well recalled higher propositions
often also yielded high recall.
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g. The paragraphs that contained the most prominent information had the best

recalled Pls.

§.3.2 PROPOSITIONAL ANALYSIS OF TEXT F

Similarly to Text S, Text F also yielded differential recall patterns of its
paragraphs. Paragraph 1 yielded the best recall of PL, PII, and PIIL, and the second best
recall of PIV throughout the whole text. Paragraph 2 yielded the second best recall of PI
and PIIL. However, its PII and PIV ranked fourth and sixth respectively. Paragraph 3 had
the third best recall of PI and the best recall of PIV. Its PII and PIII ranked fifth and
fourth respectively. Recall of PI, PIII, and PIV in paragraph 4 was relatively low. Both its
PI and PIII ranked sixth and PIV fourth, but PII yielded the second best recall throughout
the whole text. Paragraph 5 yielded the fourth recall of PI, the third recall of both PIII and
PIV, and the sixth in PII. Paragraph 6 yielded the lowest recall of PI and P11, and the fifth
recall of PIV. It had no PIII level. Finally, Paragraph 7 yielded the fifth recall of both PI
and PIII, and the the third in PIL It had no PIV level.

Thus, on the whole, the highest recall was yielded by the first paragraph, followed
by the second and the the third paragraphs. Paragraph 7 was next, followed by paragraphs
4 and 5. The lowest recall was yielded by paragraph 6.

Such recall patterns both at the level of the whole paragraphs and their respective
propositional levels reflected the differential degree of importance of information
contained in each paragraph and each propositional level within each paragraph.

In this passage, the most important information (i.e., related to how the issue
discussed in the text started, how it evolved, and how it was solved) is concentrated in the
first three paragraphs, and to a certain extent, the last one. This was reflected in the higher
recall yielded by the former paragraphs both at the overall and propositional levels. Thus,
the first paragraph, for instance, yiclded the best overall recall, and its propositions at
each level, except the PIV level, were better recalled than propositions of the
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corresponding levels in subsequent paragraphs. It was the most crucial paragraph of the
whole text as it summed up much of the crucial information about the issue discussed in
the text. Paragraphs 2 and 3 had their most important information concentrated in their
PIs, but PIIIs in paragraph 2, and PIVs in paragraph 3 were more highly recalled than
their respective immediately superordinate propositions because they very possibly added
further important specifications about those higher-level propositions.

In both paragraphs 4 and 7, recall of PIIs surpassed that of the PIs to which they
were subordinated. This unusual order of propositional recall might be explained by the
fact that in paragraph 4, the PIIs introduced new information related to the general
problem contained in the higher proposition. This problem was one facing American
universities by the growing body of female students in the mid-nineteenth century. As for
paragraph 7, the higher recall of Plls as compared to PIs could because they further
specified the more general information contained in their superordinate PI. The
information contained in the last PII of this paragraph was related to the final decision
adopted to solve the whole issue of male/female education in American colleges
discussed throughout the text. So the information they contained was crucial. This shows
that high-level propositions do not necessarily occur in paragraph initial position, as was
the case in a study conducted by Kintsch, etal. (1975).

Paragraphs S and 6 yielded the lowest recall both at the overall and the
propositional levels. In fact, these paragraphs did not add any crucial information. They
both basically recapitulated and commented on previously introduced information. PIVs,
in general, yielded lower recall than their superodinate propositions, except in the case of
paragraph 3 which yielded the best recall of PIVs throughout the text possibly because of
the important details these PIVs contained.

General Trends in Recall of Text F
a. PIs were better recalled than the lower-level propositions.
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b. PIs in the first three paragraphs were better recalled than PIs in subsequent
paragraphs.

c. PIIs subordinated to well-recalled PIs did also yield high recall.

d. Some PIIs were recalled better than the PIs to which they were subordinated.
This occurred in paragraphs 4 and 7. In each case, the highly recalled PIL either
directly preceded a PI to which it was connected in meaning or contained
further/more specific information about the PI to which it was subordinated.

e. PIIIs which were subordinated to highly recalled PIs or PIIs generally also
yielded good recall. There were cases where PIIIs were more highly recalled
than the PIIs to which they were subordinated. This occurred in paragraphs 2
and 6.

f. Most PIVs yielded lower recall than the higher-level propositions to which
they were subordinated. In paragraph 3, however, PIVs yielded higher recall
than their superordinate PIIIs. Paragraph 3 yielded the best recall of PIVs, and
paragraph 1 the second best recall. Those PIVs that were highly recalled either
contained some important detail (e.g. an important date), or gave further or
more specific information on a well-recalled higher proposition.

g Paragraphs with more prominent information were better recalled than

paragraphs with less prominent information.

5§.3.3 PROPOSITIONAL ANALYSIS OF TEXTE

Total performance on the propositional levels of Text E was in accordance with
the hierachy principle. High-level propositions were systematically superior to lower-
level ones. However, performance at the level of each individual paragraph did not
always respect the hierarchical order of propositions. Similarly to Texts S and F
discussed above, the paragraphs of Text E also showed differential recall pattemns.



Paragraph 1 yielded the highest recall of PI, the second highest recall of PII, the
lowest recall of PIII, and the second best recall of PIV throughout the whole text.
Paragraph 2 yielded the second best recall of P, the best recall of PII and PIII, and the
fourth recall of PIV. Paragraph 3 yiclded a relatively low recall in general. Its PI and PII
yielded the fifth and the sixth recalls respectively, while both PIII and PIV were third.
Paragraph 4 yielded the lowest recall of PI, a low recall of PIII and zero recall of PIV,
and yielded the fourth recall of PII. Paragraph 5 yielded the third recall of PI, the fifth
recall of PII, the fourth recall of PIII, and zero recall of PIV. Paragraph 6 had the fourth
recall of PI, the third recall of PII, the second recall of PIII and the fifth recall of PIV.
Paragraph 7 yielded the last recall of PI and PII, the fifth recall of PII and the best recall
of PIV throughout the whole text.

Thus, the best recalled paragraphs, on the whole, were paragraph 2 at the top
followed by paragraphs 1 and 6. The fourth best overall recall was yielded by paragraphs
3, followed by paragraphs 7, 5, and 4 yielding the fifth, sixth and last recall respectively.
Paragraphs 1 and 2 discussed Lamarck’s view conceming the theory of evolution. The
rest of paragraphs discussed Darwin's view.

One might infer from such results of paragraph recall that Lamarck's view either
stood out because unusual, was more important, or better understood than Darwin's view
since paragraphs 1 and 2 devoted to Lamarck's view were more highly recalled than the
other paragraphs devoted to Darwin. Judging by individual recalls, however, it was
obvious that Darwin's view was familiar to many subjects and therefore well grasped by
them. A more plausible explanation of the differential recall of the paragraphs is that,
while the discussion of Lamarck's view was concentrated in paragraphs 1 and 2,
discussion of Darwin's view was divided along the rest of the paragraphs. Therefore, it is
the recall of all these paragraphs that should be compared to the recall of paragraphs 1
and 2.
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The most crucial information conceming Darwin's view was given in paragraphs
3, 4, 5 and 6. Paragraph 3 discussed Darwin's first encounter with the notion of the danger
of overpopulation; paragraphs 4 and 5 discussed the processes of natural and artificial
selection; and paragraph 6 discussed Darwin's explanation of variations among the
members of a given population, and why certain members survive and others don't.
Finally, paragraph 7 discussed reactions to Darwin's theoretical views. In overall recall,
paragraph 6 was the most highly recalled among these paragraphs, though it yielded a
low recall of PIV. Paragraph 3 was next, followed by paragraph 7 which yielded the best
recall of PIV, and then paragraph 4 with the lowest overall recall, and a better recall of
PII than PL

Similarly to Texts S and F, Text E propositional recall by individual paragraph
also showed cases of higher recall of lower-level propositions than higher-level ones.
This occurred in paragraphs 1, with PIV better recalled than PIII, paragraph 4, with PII
higher than PI, and paragraph 7, with PIV higher than PII, and PIIL These results which
seem to violate the hierarchy principle could be accounted for using the same type of
arguments as used for the Texts S and F. In each of the above cases, higher recall of the
lower-level propositons occurred when they added further important development of the
higher-level propositions to which they were immediately subordinated, or to which their
superordinate propositions themselves were subordinated, or when they directly preceded
a higher proposition to which they were connected in meaning.

General Trends in the recall of Text E

a. In overall recall of the whole text, propositions were recalled according to
their level in the hierarchy.

b. PIs and Plls in the first two paragraphs were better recalled than Pls and PIls

in subsequent paragraphs.
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c. Some PIIs, PIIIs, and PIVs yielded better recall than their superordinate
propositions.

d. The best recall of PIVs was yielded by paragraph 7 followed by paragraph 1.
The middle paragraphs yielded a low or zero recall of PIVs.

e. Paragraphs 1 and 2 yielded a higher recall than subsequent paragraphs.

f. The middle paragraphs, i.e., 4 and 5, yielded lower recall than the paragraphs
that preceded and followed them because they contained less important
information.

g. Paragraphs with more prominent information were better recalled than

paragraphs with less prominent information.

§.3.4 PROPOSITIONAL ANALYSIS OF TEXTM

Total perfomance on Text M yielded a propositional recall that respected the
hierarchy principle in that higher-level propositions were better recalled than lower-level
ones. However, similar to the above-discussed texts, recall patterns of propositions of
each individual paragraph also showed some inconsistencies. '

Paragraph 1 of Text M yielded the best recall of PI and the lowest recall of PIV.
Its PII and PIII were equally recalled and yielded an average recall compared to PIIs and
PIIIs of subsequent paragraphs. Paragraph 1 had the fourth overall recall of the whole
text. Paragraph 2 yielded the highest recall of PII and the next highest in PIII, but a rather
average recall of PI, and a very low recall of PIV. It had the best overall recall of all the
paragraphsofthetext.Paragraph3hadthesecondbestrecallofPl.tbefounhtecallof
PII, the third recall of PIII, and a low recall of PIV. It yielded an overall recall that was
almost equal to that of Paragraph 1. Paragraph 4 had the lowest recall of PI, but the
second best recalls of PII and PIII, and a low recall of PIV. It yielded the second best
overall recall. Paragraphs 5 and 6 yielded a similar pattern. Both yielded a rather low
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recall of PI, PII, and PIII, but a high recall of PIV. Paragraph six had the highest recall of
PIV, and paragraph 5 the second highest recall.

On the whole, the best recalled paragraphs were paragraphs 2 and 4, followed by
paragraphs 6, 1, and 3, and at the lowest level, paragraph 5. Recall differences between
paragraphs of Text E were not as big as in the other texs.

Paragraph 2 was best recalled because of the high performance on its PII and PIII
levels. These propositions contained crucial information which further specified the idea
expressed in PI related to whether or not slavery would continue after the Revolutionary
War. This information was also crucial to the rest of the text. The same recall pattern was
shown by paragraph 4 whose PII and PIII were also highly recalled because they
provided further information about the idea expressed by the PI to which they were
subordinated. This idea was related to the theory of the inferiority of blacks, and all of the
paragraph 4 was an elaboration of the PI of paragraph 3, the second best recalled PI of the
text, which was related to the lies that developed to justify the continuance of slavery.
Paragraph 1 yielded the best recall at the PI level. This PI contained the most crucial
information of the whole text. It actually introduced the topic of the text which was
further discussed in subsequent paragraphs. The PII and PIII that were subordinated to
this PI also yielded good recall. Paragraphs 5 and 6 did not contain much new
information. They mainly provided further development of information that was already
introduced in earlier paragraphs. They both yieded a high recall of PIV. These PIV gave
many interesting details about the higher propositions of the two paragraphs. These
details concerned certain characteristics of black women, and the black family life.

General Trends in the recall of Text M
a. Total performance on the text respcted the hierarchy principle. Higher-level
propositions were superior to lower-level propositions.
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b. The most important higher-level information of the text was concentrated in
paragraphs 1, 2, 3, and 4. The last two paragraphs contained less important
higher-level information, but more important specific, lower-level
information.

c. Paragraph 1 yielded the best recalled PL This PI contained crucial information
for the whole text.

d. Paragraphs 2 and 4 yielded the best recall of PII and PIIL These PII and PII
contained very important developments of the information contained in their
superordinate propositions.

e. Recall differences between paragraphs of Text M were not as important as

those of the other texts.

5.3.5 CONCLUSION

From the above discussion, it becomes apparent that the Research Question 5
(What types of recall patterns at the propositional levels do the four texts yield?)
produced a variety of significant results. First, total performance on each of the four texts
used in the present study indicated respect of the hierarchical levels of the propositions in
that higher-level propositions yielded better recall than lower-level ones. Second,
propositional recall at the level of individual paragraphs of each text was not always
consistent with the total performance on the texts. As discussed above, in each text, there
were paragraphs which yielded higher recall of lower-level propositions than
superordinate ones.

Similarities of recall trends between the four texts at the paragraph level are quite
apparent. First, in all texts, paragraph 1 yielded the highest recall of PL Also, in all texts,
except text M, paragraph 1 yielded the best overall recall and either the best or the second
best recall of PIL Second, in all four texts, the first paragraphs generally yielded better
recall of higher-level propositions than subsequent paragraphs. Third, the four texts
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showed cases where propositions subordinated to highly recalled ones also yieded high
recall. Fourth, in all four texts, there were cases of lower-level propositions yielding
better recall than their superordinate ones. Fifth, in all the texts, there were paragraphs
that yielded zero or very low recall of PIV, and other paragraphs which yielded very high
recall of PIV. Finally, in all texts, paragraphs with more prominent information yielded
either a better overall recall, or at least better recall of higher-level propositions.

There were also definite differences in recall of the four texts both at the
paragraph level and the propositional level. Thus while S yielded the highest overall
recall in paragraphs 1, 2, and 4, F yielded high recall in paragraphs 1, 2, and 3, Text E in
paragraphs 1, 2, and 6, and Text M yieded its best recall in paragraphs 2,4,and 6. At the
propositional level, Text S yielded the highest recall of PI and the second highest recall of
PIV in paragraph 1, and the highest recall of PII and PIII in paragraph 2. Text F had the
best recall of PI, P11, and PIII yielded by paragraph 1, and the best recall of PIV yielded
by paragraph 3. Text E had the best recall of P, the second best recall of PII, and the best
recall of PIV yielded by paragraph 1, and the best recall of PII and PIII yielded by
paragraph 2. Text M had the best recall of PI yielded by paragraph 1, the best recall of PII
and PIII yielded by paragraph 2 and the best recall of PIV yielded by paragraph 6.

How would one account for the recall patterns shown above? This question will
be looked at in terms of two principles: the hierarchy principle and the serial position
principle. The hierarchy principle, as explained in Chapter II, gives firm support to the
data discussed above since total performance on the four texts showed that height
determined recall at all propositional levels. Recall results of the texts at the paragraph
level, as shown above, however, were not always consistent with this principle. Lack of
this effect in most cases concerned differences between PII and PIII, and between PIII
and PIV more than differences between PI and PIL, even though such differences also
existed. There were also cases of higher performance on PIV, the lowest propositional
level than the higher propositional levels including P1.
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One possible interpretation of this violation of the hierarchy principle is found in
studies of such superior recall of lower-level propositions over higher-level ones and
referred to as the "seductive details effects” (Wade, Schraw, Buxton and Hayes, 1993;
Wade, Alexander, Schraw, and Kulikowich 1995). This effect attempts to explain how
certain interesting but nonimportant details attract more attention on the part of readers
and result in higher memorability than certain more important ideas in the texts for
reasons of interest.

The serial position principle also partly accounts for the recall pattern reported in
this study. According to Meyer (1977), this principle holds that people tend to recall the
first few words of a list, i.e.,"primacy effect" as well as the last few words, i.e., "recency
effect” better than the ones in the middle. Concerning prose, Meyer (1977: 309) reports
studies with contradictory findings. According to her, some studies (e.g., Frase, 1969;
Kircher, 1971) found the first few sentences of a text to be better recalled, which supports
the primacy effect principle, while other studies (e.g., Deese and Kaufman, 1957)
reported both primacy and recency effects. Kintsch et al. (1974: 204) have reported an
existence of a primacy effect for higher level propositions (levels 1 and 2), and its
absence for lower levels. Thus, according to Kintsch etal. (1974), primacy effect affected
only information that was important for the text as a whole. They reported no evidence of
a recency effect.

To some extent, the present study shows primacy effect and, to a small extent,
recency effect, too. In the four texts, paragraph 1 yielded the best PI recall, and the best
overall recall in Texts S, F, and E. This effect was extended to PII and PIII in Text F and
PII and PIV in Text E. Paragraphs 2 in all the texts also generally yielded high recall of
PII and PIIL This occurred in texts S, E and M.

Recency effect, on the other hand, occurred in Texts F, E and M. In Text F, the
third best recall was yielded by paragraph 7. Text E had the best recalled PIV yielded by
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paragraph 7, which also yielded an average recall of PIIL Text M also had the best recall
of PIV yielded by its last paragraph.

The question, however, as raised by Kintsch et.al. (1974), is the extent to which
the hierarchy principle effect interacts with the serial position effect. It is true that most
propositions that have shown serial position effect were also high in the text structure,
whether they happened to be in initial or final positions. But, it was also the case that
lower propositions subordinated to them were highly recalled as well, contrary to Kintsch
et al.'s (1974) findings. On the other hand, not all propositions that occurred in paragraph-
initial position were highly recalled. As noted above, some PIs yielded lower recall than
their subordinate propositions. This occurred in both Texts E and M in which PIV yielded
better recall than their superordinate propositions, even though they were located in a
lower position of the paragraph than the propositions to which they were subordinated.

In conclusion, the results of the present study, at least to a certain extent, support
both the hierarchy and the serial position principles. The best results were obtained when
the two principles were combined, but the hierarchy principle seems to be a more

determining factor than the serial position principle.

5.4 Language Proficiency

As discussed in Chapter II, language proficiency has been widely shown to be one
of the important variables in L2/FL reading. Reading specialists hold different opinions
regarding this issue. Some assert that difficulties encountered in L2/FL reading are not
due to language deficiencies but to basic reading problems, and that good L1 readers are
also good L2/FL readers (e.g. Jolly, 1978; Coady, 1979, as cited in Alderson and
Urquhart, 1984:2). Other researchers hold the opposite view that reading difficulties in
L2/FL are predominantly due to language problems (Yorio, 1971, as cited in Alderson
and Urquhart 1984:3). Empirical research that investigated the impact of language
proficiency variable on L2/FL reading success yielded conflicting findings. Some studies

147



supported the assumption that language proficiency was a determining factor in L2/FL
reading (e.g. Cziko, 1978; Clarke, 1980; Hudson, 1982), or that both language
proficiency and skill in L1 reading were important factors (Carrell, 1991). Other studies
demonstrated that the level of syntactic complexity of the reading material had no impact
on L2/FL readers' comprehension (e.g. Ulijn and Strother, 1990; Leow, 1993).

The present study, on its part, investigated the impact of the linguistic proficiency
level of L2/FL readers of English on their recall of fairly long texts that were either
related or unrelated to their background knowledge. There were two proficiency levels
for L2: A and B, and three proficiency levels for FL: A, B, and C. FL Background H
group, however, included only levels A and B. The present study also looked at how the
three linguistic groups (L1, L2, and FL) differed in their recalls, in order to determine
whether the linguistic differences between these groups played a role in the type and
amount of information that each group recalled.

The results reported in Chapter IV indicated that language proficiency, to a certain
extent, was a determining factor in recall mainly as concerns the different proficiency
levels of the FL group, and for the three linguistic groups when compared. However, as
was pointed out in Chapter IV, recall results of language proficiency mainly showed
significant differences between Levels A and B, and A and C. There were only few cases
of significant differences between Levels B and C. As for the three linguistic groups
involved in the study, there were more significant differences between L1 and FL, and
between L2 and FL than between L1 and L2.

5.4.1 L2 AND FL PROFICIENCY LEVELS
5A4.1.1 L2Group : LevelsAand B

As reported in Chapter IV, L2 group results in both Science and Humanities texts
showed no significant differences between Levels A and B. Background H subjects
performed similarly to all subjects combined in both the Science and Humanities texts.
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There were no significant differences between Levels A and B either propositionally or in

overall recall. Recall that the L2 group was omitted from Background S as it had one

science subject only.

54.1.2 FL Group : Leveis A,Band C

Results reported in Chapter IV showed that FL group performance on the Science
texts yielded a significant superiority of A over C in Texts SC at the PI level. Individual
Texts S and E did not show any significant differences between the three proficiency
levels. One should mention, however, that Level A did better than Levels B and C in PII
and PIV of Text S, and PI and overall recall of Text E, approaching significance.

Performance on the Humanities texts showed that in Text HUM, A was
sigificantly superior to B and C in PI, and B to C in overall recall, while performance on
Texts F and M yielded no significant differences between the three proficiency levels.
However, A was superior to B and C in overall recall of Text HUM, PI and overall recall
of Text M, and PII of Text F, approaching significance.

Recall results of Background H showed that performance on Science texts SC, S,
and E showed no significant differences between proficiency levels A and B (Background
H, FL had no Level C subjects), either propositionally or in overall recall. Performance
on the Humanities texts, however, showed some significant differences between the
proficiency levels. Texts HUM and F yielded a significant superiority of A over B in PI
and overall recall, while Text M did not yield any significant differences between A and
B.

Recall results of Background S showed that in Text SC, A was significantly
superior to B and C in PI, P11, and overall recall, and B ot C in overall recall, while Text
S yielded a significant superiority of A over B and C in PL, PII, PIV, and overall recall.
As for text E, A outperformed both B and C in PI and overall recall. Performance of
Background S on the Humanities texts showed that in Text HUM, A was significantly
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superior to B and C in PI, PII, and overall recall, while in Text F, A was significantly
superior to B and C in PII and overall recall. As for performance on Text M, it was shown
that A was significantly superior to both B and C in P, PII, and overall recall, andBtoC
in PI and overall recall.

Background S, thus, yielded more significant differences between the proficiency
levels than Background H, or the two Backgrounds combined.

5.4.13 FLJ/L2 Groups combined: A, B, and C (A and B for Background H)

When both L2 and FL were combined, performance on Science texts showed that
for both Texts SC and S, A was significantly superior to B and C at propositional level
PI, and overall recall. Text E showed no significant differences between the three
proficiency levels, but A was superior to B and C in PI, even though not quite
significantly. As for perfomance on the Humanities texts, both combined Text HUM and
individual Text F yielded a significant superiority of A over B and C at propositional
level PI, and overall recall, and of B over C in overall recall. Text M, on the other hand,
showed no significant differences between A, B, and C, but yielded some superiority of
A over Band C in P, approaching significance.

Performance of Background H for both L2 and FL groups combined showed that
A was superior to B in Science texts SC and S. Thus, in combined Text SC, the
significant differences concerned the propositional level PI only, even though
performance on overall recall also showed that A did better than B, approaching
significance. Text S, yielded a significant superiority of A over B in overall recall only.
Performance on Text E, however, did not yield any significant differences between A and
B. As for results of the Humanities texts, combined Text HUM and individual Text F
showed a significant superiority of A over B at the PI level and overall recall, while Text
M yielded no significant differences between A over B.
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To summarize the above results, the general trends in performances of the three
proficiency levels on both Science and Humanities texts suggest a general tendency for a
significant superiority of (1) A over B for FL. Background H group and FL/L2 groups
combined, and (2) A over B and C for FL group combined, and FL/L2 combined, both
propositionally and in overall recall. There were fewer significant differences between B
and C.

5.4.2 INTER-LINGUISTIC GROUP RESULTS

The results reported in Chapter IV mainly showeda superior perfomance of both
L1 and L2 over FL, while performances of L1 and L2 did not yield many significant
differences. As pointed out earlier, these differences between the three linguistic groups
might be due to differences in their linguistic proficiency. The three groups are compared
below.

5.4.2.1 L1 Versus L2 Group: Text Groups SC/HUM, S/F, and EM

Performance of L1 and L2 groups on both the Science and Humanities texts
yielded only a few cases of significant differences between the two groups. Thus for the
Science texts, for example, L1 and L2 were significantly different in Text SC only, with a
significant superiority of L1 over L2 at the PI level and overall recall. As for the
Humanities texts, L1 and L2 results showed no significant differences at all in any of the
three texts. Results of Background H did not yield any significant differences between L1
and L2 either for the Science or the Humanities texts. As for perfomance of Background
S, no comparison was drawn between the two groups because L2 had one science subject
only.
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5.4.2.2 L1 VERSUS FL GROUP: TEXT GROUPS SC/HUM, S/F, AND EM

Performances of L1 and FL groups on the Science and Humanities texts yielded
many significant differences between the two groups. Thus, for the Science texts, for
example, Text SC yielded a significant superiority of L1 over FL in PI, PII, PIV, and
overall recall; Text S yielded a significant superiority of L1 over FL in PI, PII, and
overall recall; and Text E yielded a significant superiority of L1 over FL at the PIV level.
As for performances of the two groups on the Humanities texts, L1 was significantly
superior to FL in Text HUM at the PI, PII, PIV levels, and overall recall; in Text F, at the
PI and PII levels, and overall recall; and in Text M at the PIV level.

Performance of Background H did not yield as any significant differences
between the two Linguistic groups either in the Science or the Humanities texts.
Performance of Background S, however, showed that L1 was significantly superior to FL
in both Texts SC and E at propositional levels PII, PIIL, and PIV. As for Text S, it was not
possible to compare the two groups because the L1 group consisted of one subject only
for Text Group 1 (S/F).

5.4.2.3 L2 Versus FL Group: Text Groups SC/HUM, S/F, and EEM

Results of FL and L2 for the Science and Humanities texts showed a significant
superiority of L2 over FL in Texts SC in PII, PIV, and overall recall; and in Text S at the
PII and overall recall levels. Performance on Text E did not yield any significant
differences between L2 and FL groups. The Humanities texts results yielded a significant
superiority of L2 over FL in Texts HUM at propositional levels P1, PIL, PIV, and overall
recall; and in Text F at propositional levels PI, PII, and overall recall. Performance on
Text M did not yield any significant differences between the two linguistic groups.

Performance of Background H on both the Science and Humanities texts showed
no significant differences between the two linguistic groups.



To summarize the above results, performances of the three linguistic groups
revealed differences that showed superiority of both L1 and L2 over FL. The results also
revealed few significant differences between L1 and L.2.

5.4.3 LANGUAGE PROFICIENCY CONCLUSIONS

In conclusion, the results of the linguistic proficiency levels (A, B, C) for L2 and
FL groups as well as those of the three linguistic groups (L1, L2, FL), to some extent,
support the assumption that the level of language proficiency is one of the important
factors in the amount and type of information recalled.

Results of Language proficiency for L2 did not reveal any significant differences
between Level A and B. However, results of all FL subjects combined, and FL/L2
subjects combined, showed that A quite often surpassed B and C in the amount of
information recalled. Comparison of performances of B and C with that of A revealed
that differences between A, B, and C mostly concerned higher-level propositions.
Looking at these differences between the three proficiency levels, one can see that in
most cases, A was superior to B and/or C mainly at higher propositional levels, i.e., PI
and/or PII levels which contained the most important information in the texts, and overall
recall. The PIV level, i.e., the propositional level which contained the least important
information of the texts, yielded very few cases of significant differences between the
proficiency levels.

There were cases also where A and B or A and C were not significantly different
either propositionally or in overall recall. This occurred in performance of all FL subjects
combined inrecanofTexts SC and E by A and B, and in recall of Text S by A, B, and C.
This also occured in recall of all the Science texts SC, S, and E, and the Humanities Text
M by Background H where A and B performed equally. When FL and L2 were
combined, A, B, and C performed equally on Texts E and M. At the same time, there

were very few cases of significant differences between B and C.



Comparison of performances of the three linguistic groups (L1, L2, and FL) did
not reveal much difference between L1 and L2. As the results showed, the only case
where L1 outperformed L2 was in recall of PI and overall recall of Text SC when the two
Background groups were combined. However, performances of the three linguistic
groups revealed that both L1 and L2 groups recalled a higher amount of information than
FL group. Results also revealed a general tendency for L1 and L2 groups to yield a better
recall of the higher-level propositions (PI aad PII) than FL group. There were also cases
of significant superiority of L1 and L2 over FL at the PIV. However, when higher recall
of PIV occurred, it was often combined with a superior recall of the higher-level
propositions. On the whole, there were fewer cases of significant differences in
performance on PIII than on the other propositional levels.

The results, thus, to some extent, provide a positive answer to Research Question
6 (i.e., Does language proficiency have an impact on subjects’ recall? More specifically,
do higher linguistic proficiency levels in both second langage (L2) and foreign language
(FL) perform better than lower levels? and do native language (L1) subjects perform
better than either the second language (L2), or the foreign language (FL) subjects, as
measured by a recall protocol?).

This seems to conflict with the assumption that background knowledge is a more
important factor in recall of information than language proficiency level. According to
this assumption, Background S should have done better than Background H in the
Science texts, and Background H should have outperformed Background S in the
Humanities texts, regardless of the linguistic proficiency level. Also, according to the
same assumption, the FL group should have done better than both L1 and L2 groups in
recall of Science texts SC, S, and E since the L1 and L2 groups had only a few subjects
from science compared to the great number of science subjects in FL. This was not the

case, of course.
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Results of the present study, thus, seem to suggest that language proficiency is a
fairly important variable in comprehension and recall of information. To some extent,
language proficiency in the present study played a more determining role than
Background. On the other hand, results of the present study suggest that proficiency level
is also a more determining variable in comprehension and recall of information than text
global structure overt identification. It should be reminded here that Meyer and her
colleagues (e.g. Meyer, Brandt, and Bluth, 1980; Meyer and Freedle, 1984) strongly hold
that global structure of texts is a primary factor in both the amount and type of
information recalled. As mentioned earlier, this assumption was not corroborated by
results of the present study. However, it was shown that readers made implicit use of

global structure in their recalls, even though the majority could not explicitly identify it.

155



CHAPTER VI

CONCLUSIONS

6.1 Findings of the Study

The primary objectives of the present study were to investigate the effects of the
following variables on comprehesion and recall of the information contained in the four
target texts used in the study: (a) subjects’ prior knowledge of the topics/content of the
texts, (b) the global stucture of the texts and the interaction between the global structure
and the content, (c) the propositional structure of the texts, and (d) subjects’ language
proficiency.

These variables formed the basis for the following Research Questions:
1. Do subjects with background training in the Humanities perform better on the
humanities-oriented texts than on the science-oriented texts, as measured by a recall
protocol?
2. Do subjects with background training in Science perform better on the science-oriented
texts than on the humanities-oriented texts, as measured by a recall protocol?
3. Does the global structure of the texts have an impact on the subjects’ recall, as
measured by a recall protocol? In other words, do subjects who identify the correct global
structure of the texts recall more information or more important information than subjects
who identify a different structure? and do subjects who use in their own recall protocols
the same global structure as the one used by the anthor of the target text recall more
information or more important information than subjects who use a different global
structure?
4. Is there any interaction between the global structure of the text and the familiarity of
the text content, as measured by a recall protocol?
5. What types of recall patterns at the propositional levels do the four texts yield?
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6. Does language proficiency have an impact on subjects’ recall? More specifically, do
higher linguistic proficieny levels in both second langage (L2) and foreign language (FL)
perform better than lower levels? and do native language (L.1) subjects perform better
than either the second language (L.2), or the foreign language (FL) subjects, as measured
by a recall protocol?

7. Do L1, L2 and FL subjects exhibit similarities or differences, as measured by a recall

protocol?

6.1.1 BACKGROUND KNOWLEDGE: Research Questions 1 and 2 (Do subjects with
background training in the Humanities perform better on the humanities-oriented texts
than on the science-oriented texts, as measured by a recall protocol? and (2) Do subjects
with background training in Science perform better on the science-oriented texts than on
the humanities-oriented texts, as measured by a recall protocols?)

Investigation of the impact of background knowledge, more particularly subjects’
familiarity with the topic of the texts on comprehension and recall of information yielded
somewhat mixed results. Familiarity played a part, but it was not the only determining
factor. Interest and affect were also important factors in the results obtained. Evidence
that familiarity determined the amount and type of information recalled is shown in the
significant superiority of L1 Background S over H in PIII, and its nearly significant
superiority in PI (the propositional level which contained the most prominent information
of the texts) and overall recall, showing thus the role of familiarity in retaining both
higher-level and lower-level information. Background H, on the other hand, performed
better on the Humanities than the Science texts. L2 (Background S and Background H)
group, performed generally better on the Humanities texts, especially as conéerns PI and
overall recall levels. This was most probably due to the fact that the L2 group consisted
mainly of humanities subjects. Backgrounds S and H in FL were not significantly
different in their performance on the Science texts, but Background S showed a slightly
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better performance than H on P, i.e., the propositions that contained the most prominent
information of the texts. However, Background H showed a significant superiority over S
in all the Humanities texts at both higher-level and lower-level propositions. On the other
hand, Background H yielded a better performance on the Humanities than Science texts.
Finally, as was mentioned earlier in this discussion, Text E yielded the highest recall of
PI, most probably because it was the most familiar text to the majority of subjects
involved in the study.

It can therefore be concluded that familiarity with the topic of reading determines
to a fairly large extent the amount and/or type of information retained by subjects.
However, familiarity seemed to interact with two other related variables, interest and
affect. It was shown that subjects' reactions to the texts that they read, either out of
cognitive or emotional interest for the information that those texts contained, had an
impact not only on the amount but also the type of information recalled. For example,
most reactions were stimulated by Text M which yielded a high recall in general, and a
high recall of certain specific details that were related to the characteristics of the black
woman and the black family life under slavery. Another variable which interacted with
background was, as one would expect, linguistic proficiency.

6.1.2 THE TYPE OF GLOBAL STRUCTURE: Research Questions 3, and 4 (i.e., Does the
global structure of the texts have an impact on the subjects’ recall, as measured by a
recall protocol? In other words, do subjects who identify the correct global structure of
the texts recall more information or more important information than subjects who
identify a different structure? and do subjects who use in their own recall protocols the
same global structure as the one used by the author of the target text recall more
information or more important information than subjects who use a different global
structure? and Is there any interaction between the global structure of the text and the

familiarity of the text content, as measured by a recall protocol?)
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The findings of the present study showed that the overt recognition of the GS as
well as the type of GS used to organize the text did not seem to have much impact on the
amount and type of information recalled. These results seem to contradict findings of
earlier research (e.g Meyer,1975, 1977, 1987; and Meyer, Brandt, and Bluth, 1980;
Meyer and Freedle, 1984) which demonstrated that the use and recognition of global
structure had a facilitating effect on comprehension and recall of textual information.

The results reported in Chapter IV indicated that a great number of subjects with
both high and low recalls did not provide the correct global structure or did not provide a
global structure at all. On the other hand, most subjects, whether they yielded good or
poor recalls, followed the same organizational pattems as those of the original texts that
they read . On the whole, therefore, the use and recognition of global structure of the texts
did not seem to determine comprehension and recall of the information that they
contained. These findings are corroborated by findings of other empirical studies (e.g-
Horowitz, 1984 as reported in Horowitz, 1987: 134-146).

At the same time, and as mentioned earlier, the present study showed mixed
results concerning Meyer and Freedle's (1984) assumption that GSs with more
organizational components provide readers with more facilitative cues for comprehension
and recall. It was shown that Text E in the present study yielded the best recall of P, ie.,
the most important information in the text, even though it did not differ from the other
texts in overall recall. This could be interpreted as being due to its global structure,
comparison, which is more highly organized than the other three GSs used for the other
texts. The other texts, however, did not show any significant differences in recall of their
respective PIs, even though they had GSs with differential organizing components.

The findings of the present study, thus, did not show much interaction between
the global structure of the texts and their propositional structure, in that there was no
particular GS that had more impact on recall of the higher-level propositions than the

159



lower-level ones, except for the mixed case of Text E reported above. Also, topic seemed
to override GS in subjects’ performances on the different texts.
In conclusion, then, GS was a much less important factor in the obtained results

than the other variables investigated by the present study.

6.1.3 PROPOSITIONAL STRUCTURE: Research Question 5 (i.e., What types of recall
patterns at the propositional levels do the four texts yield ?)

The findings of the present study indicated that propositional structure of the texts
has been a determining factor in recall. Thus, the general trend was for higher-level
propositions to be more frequently recalled than lower-level propositions. For instance,
and as was shown in Chapter IV, total performance of all the groups together on each text
yielded a consistent respect of the hierarchy principle. PIs were systematically better
recalled than Pls, PIIs than PIIIs, and PIIIs than PIVs which yielded the lowest recall.
The same results were obtained in the recall of combined Text Group SC/HUM by
Background H, both for all linguistic groups combined, for FL/L2 combined, and when
the linguistic groups were considedred individually. An exceptional case, however, was
the L2 group which did not yield any significant differences between PI and PII in Text
SC, but it was mentioned that both PI and PII were superior to lower-level propositions.
Background S, which consisted mainly of FL subjects, obtained the same results.

Recall of individual texts by separate linguistic groups was shown to be also
consistent with the hierarchy principle, except for a few cases. Thus, recall of Text S by
L1 subjects did not yield any significant differences between PI and P1II, and recall of the
same text by the L2 group yielded no significant differences between P1 and P11, PINI, and
PIV. There were also a few occurrences of nonsignificant differences in recall of lower-
level propositions PIII and PIV. Recall of the separate texts by both Background H and S
also showed respect for the hierarchy principle, except for few cases similar to the ones
reported above for individual linguistic groups.
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The analysis of the results by individual paragraphs of each text, however, has
been more puzzling, as higher-level propositions were not systematically better recalled
than their subordinate ones. Some tentative answers related the higher recall of some
subordinate propositions to the type of information that they included, which in general
was either a crucial development of the information provided by superordinate
propositions, or an introduction of some important information in subsequent higher-level
propositions.

One should also account for the differences in interpropositional recall by the
different groups involved. The general trends showed a better recall of higher-level
propositions by higher linguistic proficiency levels than lower-level ones, by the L1 and
L2 groups as opposed to the FL group, and to some extent the by the L1 group in contrast
to the L2 group. Proficiency, thus, interacted positively with propositional structure since
higher proficiency levels recalled more higher-level propositions.

The hierarchy principle also generally interacted positively with background

knowledge. It was shown that Background H yielded a significantly better recall of
higher-level propositions in the humanities than the science texts. Moreover, Background
H superiority over Background S in the humanities texts mainly concerned the higher-
level propositions. Background S subjects also showed a tendency to perform better on
thesciencethanthehumanit_iestexts,especiallyatthePIlevel,andtopetform better than
Background H on the PI level of the science texts, even though not quite significantly.
In conclusion, the findings of the present study provided firm support to the widely held
hierarchy principle ( Kintsch etal. 1975; Meyer and Freedle, 1984) which assumes that
higher-level information contained in the hierarchically higher propositions is better and
more frequently recalled than lower-level information contained in hierarchically lower
propositions; i.e., the higher the level of the proposition the better the recall.
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6.1.4 LANGUAGE PROFICIENCY: Research Questions 5 and 6 (i.e., Does language
proficiency have an impact on subjects’ recall? More specifically, do higher linguistic
proficieny levels in both second langage (L2) and foreign language (FL) perform better
than lower levels? and do native language (L1) subjects perform better than either the
second language (L2), or the foreign language (FL) subjects, as measured by a recall
protocol? and Do L1, L2 and FL subjects exhibit similarities or differences, as measured
by a recall protocol?)

The findings of the present study indicated that language proficiency was
generally a significant variable for comprehension and retrieval of information. First, the
results of performances of the three linguistic groups have shown that the L1 group had
the best performance in all texts, and that the L2 group obtained a higher mean both
propositionally and in overall recall than the FL group. Second, performances of the
different linguistic proficiency levels in the FL group indicated that the general trend was
for higher proficiency levels to outperform lower levels both propositionally and at the
overall recall level.

When one looks at the interaction between language proficiency and Background,
the results seem to favor language proficiency, to some extent. This conclusion is
supported by evidence from the superior performance of the L1 over the FL group in the
Science texts even though the FL subjects generally had stronger science background
than L1 subjects. The L2 group is not considered here since it had only one science
subject.

Moreover, performances of FL Background H and Background $ provided futher
evidence that language proficiency was a more important variable in recall of information
than background. This is concluded because Background H outperformed Background S
in both the Humanities and the Science texts, most probably because all Background H
belonged to proficiency levels A and B, whereas the majority of Background S subjects
belonged to level C, with a few at Level B. If background were a more determining factor
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than proficiency, the FL group would have yielded a superior performance on the Science
texts than the L1 group, and FL Background S a superior performance than Background
H.

However, a seemingly problematic issue for the prediction conceming language
proficiency are the more or less equal results obtained by both the L1 and L2 groups,
even though the L1 group would have been expected to yield better results than the L2
group. Also, L1 subjects had the advantage of both reading the texts and writing their
recalls in their first language; L2 subjects, however, had to read in English, but they could
write their recalls either in English, their second language, or French, their native
language. This did not seem to make much of a difference between the two groups.
Another problematic issue for the above prediction is the recall differential within each
linguistic group, as shown by the results, and the fact that some subjects from the L2 and
FL groups performed much better than some subjects from the L1 group. Here, other
variables such as background, interest in and motivation for the topics as well as the tasks
performed may have played a role in the obtained results, as mentioned earlier.

To conclude, the findings in the present study concerning language proficiency
seem to be nonconclusive. On the one hand, there is evidence in favor of the assumed
effects of language proficiency. This seems to be consistent with findings of previous
research (e.g. Cziko, 1978; Clarke, 1980; Hudson, 1982) discussed earlier in section 4.0
(see summary below). On the other hand, there are cases that seem to contradict this
assumption and to support the opposite view that language proficiency is not an important
factor in L2/FL reading (e.g. Ulijn and Strother, 1990; Leow, 1993), (see summary
below).
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6.2 Summary of the Findings of the Present Study

The major findings of the present study are as follows:

(1) Background knowledge was, to a considerable extent, a determining factor in
comprehension and recall of information by subjects, but interest in and motivation for
the topic/content of reading were also important factors. Further research is needed to
investigate how the familiarity with the topic/content of texts interacts with readers’
interest and emotional feelings for the topic (Mathewson, 1985, 1994).

(2) Global structure of the texts as well as the subjects’ ability to label it overtly
did not seem to have any determining effects on comprehension and recall of information.
Subjects who identified the correct global structure of the texts did not yield different
recalls from those who did not identify the correct structure, or those who did not provide
a structure at all. Also, there did not seem to be any important interactions between the
type of global structure and the topic of the text. Thus, in the present study, good
organization did not seem to facilitate comprehension of less familiar topic/content. This
occurred in performance on Text F, a well organized text that was unfamiliar to many
subjects. On the other hand, poor organization did not seem to hinder comprehension of
less familiar topic/content. This occurred in performance on Text M. In the latter case,
even though the text was poorly organized, and the topic was not familiar to a certain
number of subjetcs, they nonetheless yielded good recalls very possibly because of the
interest that the topic stimulated in them. Future research should investigate the
interaction between familiarity, interest, and global structure in recall of information.

(3) Propositional structure produced a variety of significant results. Resalts of all
the groups combined for each of the texts used in the study indicated respect of the
hierarchy principle. However, analysis of results at the paragraph level of each text
indicated that propositional recall was not always consistent with the hierarchy principle.
This analysis also indicated some effects of the serial position principle. Future research
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is needed to investigate the interaction between the hierarchy and the serial position
principles (Kintsch et al. 1974).

(4) Language proficiency also yielded somewhat mixed results. On the one hand,
language proficiency was shown to be a determining factor in comprehension and recall
of information contained in the texts. Thus, the results showed that the L1 group yielded
the best recalls, closely followed by the L2 group, and both the L1 and L2 groups yielded
significantly higher recalls than FL subjects. This was interpreted as being due to their
differential proficiency levels. The results also showed that higher proficiency levels
within the FL group performed significantly better than lower proficiency levels.
Language proficiency, on the other hand, did not always seem to be the most determining
factor. It was shown that there were cases of nonsignificant differences between A and B,
and A and C, and that Levels B and C yielded few cases of significant differences in spite
of the linguistic proficiency differences between A and B, A and C, and B and C. Another
problem concerning the impact of language proficiency were the occurrences of superior
performances among L2 and FL subjects over L1 subjects within the same background
group, which would seem to eliminate the possibility of background impact on the
obtained results. This appears to be a problematic issue for the assumed powerful effect
of language proficiency on comprehension and recall of information. It was concluded,
then, that other factors might also have played a role in obtaining the present results. Such
factors might be the motivation for the tasks being performed, the strategies used in
reading, the type of material that the subjects prefer to read, the amount of reading that
they do on a daily basis, etc. Further research is needed to investigate how language
proficiency interacts with such outside factors.

The findings of the present study seem to be consistent to a considerable extent
with the findings of the Pilot Study reported at the beginning of the thesis. Thus, in both
cases, background knowledge, propositional structure, and linguistic proficiency were
important factors in both comprehension and recall of information. However, the two
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studies yielded contradictory findings concerning global structure which was found to be
a determining variable in the pilot study, as opposed to the present study.

To conclude, if one had to order the investigated variables according to the extent
of their impact on the subjects' performance in the present study, propositional structure
would be ranked as the most determining variable, followed by language proficiency as
the second most important variable, then background knowledge as the third variable.
Global structure would be ranked last because it had no impact at all on the obtained
results.

6.3 Implications for Future Research

Further research is certainly needed to confirm the findings of the present studies.
As discussed above, the results that were obtained for each of the variables investigated
by the present study indicated a variety of implications for future research. Thus, for
background, further research is needed to investigate how the readers’ familiarity with the
topic/content of texts interacts with their interest for and emotional reactions to the topic
and how this interaction affects their performance. As was mentioned earlier, interest and
affect are two variables that have their impact on readers’ performance, and which,
according to Mathewson (1994), have not received much attention on the part of
researchers.

The results that were obtained for the global structure variable were surprising in
that they contradicted findings of earlier research which indicated facilitative effects of
this variable on readers' performance. It was therefore concluded that further research was
needed to confirm or disconfirm the present findings, and to investigate the interaction of
global structure with other variables including topic familiarity and interest/motivation
for the topic, as well as the effects of such interaction on readers' comprehension and

recall of information.
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Investigation of the effect of the hierarchy principle indicated respect of this
principle in propositional recall to a considerable extent. However, as there were also
effects of the serial position principle on subjects’ performance, it was concluded that
further research was needed to investigate how the two principles interact in readers’
performance.

Finally, investigation of language proficiency provided support for the assumed
impact of this variable on comprehension and recall of information. However, there were
also cases where language proficiency did not seem to be the determining variable. It was
concluded that further research was needed to investigate the interaction between
language proficiency and outside factors that might play a part in how readers perform.
Such factors might be the motivation for the tasks being performed, the strategies used in
reading, the type of material that the subjects prefer to read, the amount of reading that
they do on a daily basis, the cultural differences between subjects, etc.

Besides these major issues, other interesting issues were revealed which were
related to the differences in performance of Backgrounds S and H. First, L1 science
subjects yielded a somewhat higher recall of the science texts than the humanities
subjects, while at the same time there were no significant differences between the two
background groups in their performance on the humanities texts, with some slight
superiority of the science subjects. This is an interesting finding that certainly needs
further investigation to determine the major factors that could have played a part in such
results.

There were also differences in recall of Backgrounds S and H in the FL group. As
mentioned earlier, there wﬁs a trend among science subjects, especially for science texts,
towards conciseness in that most of their recalls were limited to the main ideas of the
texts as expressed in higher-level propositions. This was interpreted as probably due to
differences in training of the two backgrounds in their respective English classes. It is
quite possible that science subjects developed strategies whereby they relied more on top-
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down processes than bottom-up processes to overcome weaknesses in language
proficiency. Further research is needed to investigate the different strategies used by
science and humanities subjects and to confirm or disconfirm these speculations.

The results of the present study concerning FL group revealed a higher
performance of Background H over S in both Science and Humanities texts. This was
accounted for in terms of the differences in language proficiency levels between the two
groups. At the same time, the results would probably have been different if the science
group were homogeneous in terms of the domain of studies and the topic of the Science
texts were directly related to that domain. This is an interesting question to investigate in
future research.

Another interesting issue to investigate would be comparative reading
performances of the same subjects in both their L1 and L2/FL. It would have been
interesting, especially as concerns the FL group in the present study, to see how they
would have performed on the same texts read in their L1 too.

6. 4 Limitations of the present study

Problems with the present study were related to a variety of factors including (1)
Conditions of the experiment. In the present study, conditions of the experiment were
not the same for all subjects. Those who perfomed the tasks in a formal setting suffered
from some outside factors such as noise, and inevitable time limits imposed by class
shifts. Subjects who performed the tasks at home, on the other hand, had a better chance
to do the tasks at their own rate without any outside pressure. The problem with these two
different types of conditions is the differential impact that they might have had on
subjects’ performances. For more consistent results, future research should provide the
same conditions for all subjects. There were also problems related to the negative
attitudes of some subjects towards the experiment, especially those who performed in
formal settings. They might have felt they were being tested by an outsider in their

168



reading ability or in their language skills through reading, in spite of reassurances that
this was only an experiment for a Ph.D dissertation.

(2) Isolation of the effects of the different variables involved. The present study was
basically a variable-treatment study which investigated the impact of four different
variables on subjects’ performances. In spite of the many positive aspects of the
combination of all these variables, it was not always possible to determine which variable
had the strongest or weakest effect on subjects’ recall. It seems possible that the results
obtained were a combination of the simultaneous effects of different variables.

(3) Other intervening variables. The results obtained may have been affected by other
interfering variables which were not considered in the present study. Such variables as
reading strategies, personal learning styles, personal experience in reading, including the
amount of reading done on a daily basis and the type of material read, subjects’ attitudes
towards the tasks performed, and so forth, are part of each reader's backgound that may
readily affect his/her performance on any given text.

(4) Language of recall protocols. The results obtained may have been affected by the
fact that FL subjects had to write their recalls either in French, their L2, or in English,
their FL. For some reason, some of them felt compelled to write their recall protocols in
English, in spite of their limited language proficieacy, and in spite of the choice that they
were given to use either French or English. This may have resulted in poorer recalls than
those written in French. On the other hand, both the L1 and L2 groups had the choice to
write their protocols in their native languages, and the L1 had the advantage of both
reading and writing their recalls in their native language.

(5) Global structure. The results obtained for global structure may have been affected by
the fact that the explanations provided for the different structures were not sufficiently
clear for subjects, or that for lack of time the subjects did not bother to read those
explanations carefully enough. It would also be interesting to investigate how training
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sessions in these structures would affect subjects’ identification of the global structucres
of the texts and the amount and type of information that they would recall.

(6) Results of Background S for both L1 and L2 subjects. The small number of
science subjects, compared to humanities subjects, in both L1 and L2 groups certainly
may have affected the results of Background S and the results of the group as a whole. An
equal number of science and humanities subjects would possibly have revealed different
inter-bakground group results for L1 and L2.

(7) Number of subjects. The small number of L1 and L2 subjects, compared to FL
subjects may have affected the results obtained for the three linguistic groups involved.
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Table 3. ANOVA — Repeated Measures — for Interaction Between Recall and

Background (Between Factor)

Gp AL [SCvsHU (To) |1 [2753.12 [2753.12 | 60.31 | <0001
Gp SE-AL_|SCvsHU (PI) | 1__ | 983538 | 9835.38 | 37.40 | <0001
SE-All_|SCvsHU (P2) | 1__ | 237221 | 237221 | 30.83 | <0001
S/E-ALL_|SCvsHU (P3) |1 | 85472 | 85472 | 1223 | 0006
SAll _|SvsF(Toy) |1 |1405.77 [1405.77 | 32.98 | <.0001
SAll__|SvsF(P]) 1 |3804.84 |3894.84 | 2112 | <0001
GpSAlL_|SvsF (P2) 1__ [1837.80 | 1837.80 | 23.65 | <0001
GpE-Al _|EvsM (To) __|1__ | 1327.31 [1327.31 | 2668 | <.0001
GpEAI _|EvsM(P1) |1 |521507 [5215.07 | 17.13 | <0001
GpEAI __|EvsM(P2) |1 | 71686 | 71686 | 9.53 | 002
GpE-All__|EvsM (P3) __|1__ | 846.50 | 846.50 | 17.65 | <.0001
Gp : E/S-L1_ | SC vs HU -(P3“)_i T 15004 50104 | 410 | 05 |
GpELL __|EvsM(P3) |1 | 836.05 | 836.05 | 12.20 | 005
E/SFL |SCvsHU (To) J1__ 194503 194503 | 48.76 | <0001
GpE/SFL_|SCvsHU(PD) |1 | 7057.06 |7051.06 | 24.88 | <001
GpE/SFL_|SCvsHU(P2) |1 [1597.00 |1597.09 | 2600 | <0001
GpE/S-FL_|SCvsHU(P3) |1 | 73L71 | 73L71 | 14.36 | 0002
GpSFL__ [SvsF(Toy) |1 | 70631 | 70631 | 19.69 | <0001
GpSFL___[SvsE(P]) 1 [1647.05 | 1647.05 | 8.00 | 006
GpSFL___|SvsF(P2) 1 | 840.16 | 840.16 | 1327 | 0005
SFL___|SvsFE(P3) 1| 321.84 | 32184 | 554 | .02
EFL _ |EvsM(Toy 11 __ |127732 [1277.32 | 28.85 | <0001
GpEFL___|EvsM(PD) |1 617630 [6176.30 | 20.11 | <0001
EFL_ |[EvsM(P2) |1 | 750.15 [ 750.15 | 12.03 | 0006
EFL___|EvsM 1| 339.62 | 339.62 | 10.47 | 0018
GpE/SFLJL2 | SC vs HU (Tot) |1 [2470.93 [247063 | 5824 | <0001
GpE/SFL/L2 | SCvs HU (PD) |1 [9237.50 |9237.59 | 34.19 | <0001
GpE/SFL/L2 [SCvs HU (P2) |1 [2223.12 [2223.12 | 3249 | <0001
GpE/SFL/L2 [ SC vs HU 1| 60622 | 60622 | 975 | 002
GpSFLI2 |SvsF(Toy |1 112552 |112552 | 27.85 | <0001
Gp S FL/L2 |SvsE(P1) 1__ | 317647 | 317647 | 1636 | 0001
Gp S FLIL2 [SvsF (P2) 1 |1414.94 | 141494 | 1876 | <.0001
GpEFLLL2 |[EvsM (To) |1 |1343.79 |1343.79 | 29.50 | <0001
GpEFLL2 [EvsM(P) 1 |5775.58 [5775.58 | 1865 | <0001
GpEFL/L2 [EvsM(P2) _ |1 | 86852 | 86852 | 14.18 | 0003
GpEFL/L2 |[EvsM(P3) |1 | 473.01 | 473.01 | 12.19 | 0008
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Table 4. ANOVA — Repeated Measures — for Interaction Between Recall and Proficiency

(Between Factor)

1635.36_

817.68 | 2.61 |

GPE/SFL/L2 . |SCvsHU (fop |2 137480 | 18740 | 3.38
GpE/SFLLZ___|SCvsHU(PD) |2 |3000.58 [150029 | 484 [ 009
Gp S-FLIL2 SvsF(Tot) |2 | 308.83 | 15441 | 3.05 | 05
[GpSFL/L2___|SvsF(PD) 2 |1385.29| 69264 | 317 | 04

Gp S-FL/L2 SvsF (P3) 2| 570.01 | 28500 | 330 | .04

E/SFLBH SCvsHU (Tot) 11 | 13234 | 13234 | 364 | .06
GpE/SFLBH SCvsHU (P1) |1 |1342.63 [134263 | 6.10 | O |
Gp S-FL BH __'Is vsF(Tot) |1 | 12851 | 12851 | 334 | 07
Gp S.FL BH Svs F (P1 1 |1033.16 | 1033.16 | 574 | 02
GpE/STLI2BH |SCvsHU (P1) [|1__ [1716.44 | 171644 ] 762 | 007
GpS FLL2BH__|SvsF (Tot 1 | 14954 | 14954 | 331 | 07
Gp S FLUL2BH__|S vsF (P1) 1 |1664.71 | 1664.71 | 10.72_| .00
Gp E/SFLBS | SCvsHU (Top |2 | 57502 | 28751 | 806 | .0007
GpE/SFLBS __|SCvsHU (P1) |2 |3180.52 | 1500.26 | 5.86 | .004
GpE/SFLBS ___|SCvsHU (P2) |2 | 20029 | 145.14 | 2.78 | .06

S FL BS SvsF(Tot) |2 | 287.12 | 143.56 | 6.00 | 006
Gp S FL BS Svs F (P1) 2 |1043.10 | 521.55 | 278 | 07
Gp S FL BS Svs F (P4) 2 | 32383 | 161.19 | 697 | 003

EFLBS EvsM(Top) |2 | 61933 | 309.67 | 788 | 006
Gp E FL BS Evs M (PL 2 |3708.19 | 1854.09 |_7.29 | 002
GpEFLBS ___|EvsM(P2)__ |2 | 44220 | 221.10 | 423 | .02
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Table 5. Paired t-test — for Interaction Between Recall and Propositional

Structure (Between Factor) for All Subjects

SC1 vs SC2 — 8.2
Gp S/E-All_| SC1 vs SC3 21.32 | 191 13.62_| <.0001
Gp S/E-AllL_|SCLvsSC4___ | 27.70 | 191 1649 | <.0001
Gp S/E-All_| SC2 vs SC3 1021 | 191 12.70_| <.0001
Gp S/E-All_| SC2 vs SC4 16.59 | 191 1627 | <.0001
| Gp S/EE-AlL_| SC3 vs SC4_ 6.38 | 191 8.78 | <0001
Gp S/E-All_| HU1 vs HU2 11.93 | 191 10.52_| <.0001
Gp SE-AI_|HUIvsHU3 | 2097 [191 15.81 | <0001
Gp S/E-Al_| HUI vs HU4 26.33 | 191 1843 | <0001
Gp S/E-All_| HU2 vs HU3 9.03 1191 1031 | <.0001
Gp SE-All_| HU2 vs HU4 1440 | 191 14.56_| <.0001
Gp S/E-All_| HU3 vs HU4 5.36 | 191 628 | <.0001
GpS-All__|S1vsS2 3.96 (97 2.47 01
GpS-All__|S1vsS3 12.82 |97 694 | <0001
GpS-All__|SlvsS4 19.99 |97 970 | <0001
GpS-All___|S2vsS3 8.86 |97 8.07 | <0001
GpS-All__|S2vsS4 16.03 |97 1193 | <0001
GpS-All__|S3vsS4 7.7 |97 795 | <0001
GpS-All__[FLvsF2 1244 |97 8.60 | <0001
GpS-All__|FlvsF3 2.71 |97 13.16 | <0001
Gp S-All Fl1 vs F4 27.12 |97 16.14 | <.0001
GpS-All__|F2vsF3 1020 |97 752 | <0001
GpS-All__|F2vsF4 1447 |97 1115 | <0001
GpS-All _[F3vsF4 433 |97 3.39 001
Gp E-All El vs E2 18.56 |93 9.48 <.0001
GpE-All__|ElvsE3 30.18 |93 1361 | <0001
GpE-All__|ElvsE4 35.74 |93 14.76_| <0001
GpE-All__|E2vsE3 1162 |93 997 | <.0001
GpE-All___|E2vsE4 17.18 |93 1L11 | <.0001
GpE-All__|E3VvsE4 555 193 | 484 | <.0001
E-All__[MlvsM2 11.62 |93 658 | <0001
Gp E-All___|M1vsM3 1945 |93 959 | <0001
EAl __[MivsM4 2595 |93 1120 | <.0001
GpE-All__|M2vs M3 7.82 |93 707_|<.0001
GpE-All__|M2vsM4 1432 |93 950 | <0001
GpE-All | M3 vs M4 649 |93 5.0 | <.0001
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Table 6. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for L1 Group

Gp S/E-LLT__| SCLvs SC2 13.74 | 23 303 | 0059
GpS/E.LL_|SCLvs SC3 2854 |23 583 | <0001
Gp S/E-L1_| SCL vs SC4 3193 |23 725 | <0001
Gp SELLL_|SC2 vs SC3 1480 |23 532_| <0001
GpS/ELL_|SC2vsSC4 | 2819 |23 873 | <0001
Gp S/E.L1__| SC3 vs SC& 1338 |23 542 | <0001
GpSELL |HUTvsHUZ | 1177 |23 | 355 | 0017
[GpSAE-LL_|HULvsHU3 | 3141 |23 782 | <0001
GpSE-LL_|HUlvsHU4 | 37.50 |23 954 | <0001
GpSEL1 |HU2vsHU3 | 19.63 |23 6.50 | <0001
GpSE-L1L |HU2vsHU4 | 2512 |23 821 | <0001
Gp S/E-L1_| HU3 vs HU4 6.09 |23 2.16 |04
;g_—F—_—F__Gg SLI_ |SlvsS3 16.78 | 10 241 | 03
[GpSLL__|Sivss4 2396 |10 274 | 002
GpSLL__|S2vsS3 15.99 365 | 004
SLi__ |[S2vsSa 718 |10 | 275 .02
GpSLl__|S3vssd 7.17 110 795 | <0001
GpSLI___|FlwsF3 39.17 [10_ 507 | 0009
GpSLI___|FlvsF4_ 31.93 |10 596 | 0001
GpSLL___|F2vsF3 21.04 |10 450 | 001
GpSLI__|F2vsFa 23.80 |10 5.83 .oooa
GpELL__ |ELvsE2 24.70 |12 486 |
GpELL__|ELvsE3 | 3850 [12 674 | <0001
ELL__ |ELvsEA 57.14 |12 | 12.06 | <0001
GpELL__ |E2vsE3 13.80 |12 373 | 002
ELL__ |E2vsEA 32.44 |12 9.94 | <0001
GpELL___|E3vsEA 18.63 |12 544 | 0001
GpELL __|MIvsM2 14.85 |12 298 |01
GpELL __|Mivs M3 3330 |12 5.80 | <0001
GpELL___[MivsM4 4220 |12 7.65_|_ <0001
GpELL__|[M2vs M3 18.44 12 353 | 0007
GpELL _ [M2vsMd4 2734 |12 577_|_ <0001
GpELL | M3 vs M4 890 (12| 257 | 02
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Table 7. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for L.2 Group

Grouping Variables Mean | DF |T-Value|P-Value
Factors Dift
Gp SEE-L2 | SC1 vs SC3 1345 122 245 02
Gp SE-L2__|SC1 vs SC4 23.17 22 3.80 .001
S/E-L2 [ SC2 vs SC3 10.50 |22 3.62 001
S/E-L2 [SC2 vs SC4 20.23 122 5.40 <0001
Gp S/E-L2 | SC3 vs SC4 9.72 {22 3.61 001
Gp SE-L2 | HU1 vs HU2 9.96 |22 3.46 002
Gp S/E-L2 |HUI vs HU3 25.63 |22 6.38 | <.0001
Gp SE-L2 | HUI vs HU4 3099 |22 8.11 | <.0001
Gp SE-L2 |HU2 vs HU3 15.66 |22 587 | <0001

[Gp SE-L2 |HU2 vs HU4 21.03 |22 7.21 | <.0001
Gg' 12 s'z'gt'ss " 6.63 "14""+"_2.o9'* =05

S-12
GpSL2 __ [S2vsS4 1243 |14 333 .004
GpSL2 _ [S3vsS4 580 |14 2.31 .03
GpSIL2 |FlvsF2 11.13 [14 3.09 007
GpS-L2___|FIvsF3 3040 |14 6.84_ | <.0001
GpS-L2 __|FlvsF4 2839 |14 724 | <.0001
GpSL2 _[F2vsF3 1926 |14 6.07 | <0001
SL2 |F2vsFa 17.26 [14 4.89 .000

: .04
EL2 _|ElvsE3 34.61 |7 3.75 007
EL2 _|FIvsEA 51.70 |7 713 | 000
EL2__|E2vsE3 17.76 |7 343 01
GpE-L2 _|E2vsE4 3485 |7 | 6.63 000
GpE-L2 __|E3vsEA 17.08 |7 3.11 01
GpEL2__|MivsM3 1669 |7 226 .05
GpEL2 __ |MlvsM4 3587 |7 431 .003
EL2 _|M2vsM4 “28.11 |7 6.40 _ﬂ
GpE-L2 __|M3vsM4 19.18 |7 7.09 000
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Table 8. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for FL Group

= Il Ml
| Factors Diff |
Gp S/E-FL.__| SC1 vs SC2 11.96 | 144 796 | <.0001
Gp S/E-FL.__| SC1 vs SC3 21.37 | 144 12.75 | <0001
Gp SE-FL__ | SC1 vs SC4 26.06 | 144 15.31 <.0001
Gp S/E-FL._ | SC2 vs SC3 940 [144 1125 | <0001
Gp SEE-FL__ | SC2 vs SC4 14.10 144 14.11 | <.0001
[Gp S/E-FL.__| SC3 vs SC4 469 | 144 6.61 | <0001
Gp S/E-FL__ | HU1 vs HU2 12.27 | 144 9.24 | <.0001
Gp SE-FL.__| HU1 vs HU3 18.50 {144 12.82 | <.0001
Gp SE-FL._ | HU1 vs HU4 23.75 144 14.70 | <0001
Gp S/E-FL__ | HU2 vs HU3 6.22 | 144 743 | <0001
Gp SE-FL.__ | HU2 vs HU4 1147 | 144 1149 | <0001
GE S/E-FL._ | HU3 vs HU4 5.25 | 144 6.00 | <0001

|GpS-FL___ |S1vsS2 6.20 |71 34 X

Gp S-FL S1vsS3 1443 |71 729 | <.0001
GpSFL__ }SlvsS4 21.89 |71 1022 | <0001
Gp S-FL S2 vs §3 823 171 7.25 | <0001
Gp S-FL S2vs 4 15.69 |71 11.27 | <0001
Gp S-FL S3vs S4 745 |11 7.10 | <0001
Gp S-FL Flvs F2 13.39 {70 7.82 | <.0001
Gp S-FL F1 vs F3 20.14 |69 10.51 | <.0001
Gp S-FL Fl1vsF4 26.11 170 13.16 | <.0001
Gp S-FL F2vs F3 6.61 170 486 | <0001
Gp S-FL F2vs F4 1247 |71 883 | <.0001
Gp S-FL F3 vs F4 591 170 4.53 | <0001
GpE-FL __|ElvsE2 17.65 |72 792 | <0001
Gp E-FL El vs E3 2821 |72 1147 | <.0001
Gp E-FL ElvsE4 30.18 |72 | 11.77 | <.0001
Gp E-FL E2 vs E3 10.56 172 8.66 | <0001
Gp E-FL. E2 vs E4 12.52 |72 8.83 | <.0001
Gp E-FL E3vsE4 196 |72 231 02

Gp E-FL. M1 vs M2 1147 172 5.64 <.0001
Gp E-FL M1 vs M3 17.29 172 7.94 <.0001
Gp E-FL M1 vs M4 21.97 |72 8.78 <.0001
Gp E-FL M2 vs M3 581 |72 5.72 <.0001
Gp E-FL. M2 vs M4 1049 |72 742 <.0001
Gp E-FL M3 vs M4 4.67 |72 3.92 0002




Table 9. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for FL/L2 Groups Combined

Gp S/E-FLJL2_| SCL vs SC2 10.73 | 167 | 755 | <0001
Gp SEFL/L2_|SCLvsSC3___| 2029 [167 | 1239 | <0001
SEFL/L2 |SClvsSC4___| 2567 |167 | 1525 | <0001
Gp SE-FL/L2_|SC2 vs SC3 _ 9.55 | 167 | 1165 | <0001
SEFL/I2 |SC2vsSCA4___| 1494 |167 | 14.77 | <0001
S/E-FLJL2_| SC3 vs SC4 5.38 | 167 144 | <0001
Gp S/E-FL/L2_|HU1 vs HUZ2 11.96 | 167 | 9.87 | <0001
Gp SE-FL/L2_|HUIvsHU3 | 19.47 | 167 1422 | <0001
S/E-FLJL2_| HUL vsHU4 24.74_| 167 16.52 | <0001
SEFL/L2_|HU2 vs HU3 751 | 167 890 | <0001
S/E-FLJL2_|HOZ2 vs HU4 1278 [167__| 13.04 | <0001
Gp SEFL/L2_|HU3 vs HU4 526 | 167 5.89 | <.0001
GpSFLL2__ |SlvsS2 4.36_| 86 264 | 009
GpSFLLZ _|SlvsS3 12.32 |86 649 | <0001
GpSFLL2 _|SlvsS4 10.49 | 86 _ 046 | <0001
GpSFLL2 _ [S2vsS3 795 |86 737 | <0001
GpSFLL2 _ |S2vsS4 15.13 | 86 _ 1149 | <0001
Gp SFL/L2 _ [S3vsS4 7.17 | 86_ 742 | <0001
GpSFLUL2___|FlvsF2 13.00 | 85_ §43 | <.0001
GpSFLL2__|FlvsE3 21.95 | 84 12.18 | <0001
GpSFLIL2 _|FlvsF4 26.51 | 85 1499 | <0001
SFLL2__|F2vsF3 8.81 | 85 654 | <0001
GpSFLL2 _|F2vsF4 13.29 |86 10.05 | <0001
SFLL2Z __|F3vsF4 4.53 | 85 342 | <0001
EFL/L2 _ |ElvsE2 17.57 180 832 | <0001
GpEFL/L2__|ELvsE3 28.85 | 80_ 12.10 | <0001
EFUL2_|ELvsFA 32.30_| 80 12.86 | <0001
EFLUL2_ |E2vsE3 11.27 |80 922 | <0001
GpEFL/L2 __|E2vsFA 1473 |80 | 922 [ <0001
GpEFL/L2__|E3vsEA 3.45 | 80 330 | 001
GpEFLLZ___|MIvsM2 11,11 |80 _ 5.86_|_ <0001
EFLL2__ |[MlvsM3 17.23 |80 830 | <0001}
GpEFL/L2__|MivsM4 2334 | 80| 962 | <0001
EFLULZ__|[M2vsM3 6.12 |80 6.14_| <0001
EFUL2_ [M2vsM4 12.22 |80 838 | <0001
GpEFL/LZ__|M3vsM4 6.10_| 80 507_]_ <0001
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Table 10. Paired t-test - for Interaction Between Recall and Propositional Structure

(Between Factor) for All Subjects, Background H

P-Value
Gp S/E-All-BH [ SCI vs SC2 8.03 | 113 451 | <0001
Gp S/E-AII-BH | SC1 vs SC3 19.27 | 113 9.00_ | <0001
| Gp S/E-All-BH [ SCI1 vs SC4 25.33 113 1091_| <0001
Gp S/E-All-BH | SC2 vs SC3 11.24 113 1024 | <0001
Gp S/E-AlI-BH | SC2 vs SC4. 17.29 | 113 1220 | <.0001
Gp S/E-AlI-BH | SC3 vs SC4 6.05 [113 644 | <0001
Gp S/E-AlI-BH [HU1 vs HO2 13.12 | 113 822 | <0001
Gp SE-AI-BH [HUIvsHU3 | 24.83 [113 14.07 | <0001
Gp SE-AILBH |HULvsHU4 | 3197 |113 1690 | <.0001
S/E-All-BH | HU2 vs HU3 11.71 | 113 10.16 | <.0001
Gp SE-AL-BH [HU2vsHU4 | 1885 | 113 14.85 | <0001
S/E-All-BH | HU3 vs HU4 7.14 [113 6.02 | <.0001
S-All-BH__ | S1vs$S3 10.63 |60 440 | <0001
GpS-All-BH__|S1vsS4 16.29 | 60 6.15 | <.0001
Gp S-AlI'BH__ [S2vs §3 9.61 |60 6.59 | <.0001
Gp S-AlI-BH__|S2vs$4 15.90 |60 831 | <0001
S-All-BH__|S3vs$4 628 |60 523 | <0001
Gp S-AlI-BH _|F1VvsF2 _ 11.48 | 60 590 | <.000]|
S-All-BH__|F1vsF3 —25.52 |60 11.50 | _<.0001
SALBH _|FlvsF4 30.14_| 60 1440 | <0001
S-AlI-BH__|F2vsF3 _ 14.04 |60 822 | <0001
S-All-BH__|F2vsF4 18.66_| 60 11.74 | <0001
GpS-AlLBH_|[F3vsF4 4.62 |60 265 | .01
E-All-BH__|El vsE2 17.57 |80 832 | <0001
E-Al-BH__|E1vsE3 28.85 |80 12.10 | <.0001
GpE-All-BH _|E1 vsE4 32.30 |80 12.86 | <.0001
E-AlILBH__|E2vsE3 11.27 | 80 9.22 | <.0001
Gp E-All-BH__|E2 vsE4 14.73 |80 922 | <.0001
E-All-BH__|E3 vsE4 3.45 |80 3.30 001
Gp E-AlILBH | M1 vs M2 11.11_| 80 586 | <.0001
Gp E-AlI-BH__|M1 vs M3 17.23 |80 830 | <0001
E-All-BH__| M1 vs M4 23.34 |80 962 | <.0001
Gp E-All-BH __[M2 vs M3 6.12 | 80 6.14 | <0001
Gp E-AlI-BH _|[M2vs M4 12.22 [80 838 | <0001
Gp E-All-BH | M3 vs M4 6.10 |80 507 | <0001
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Table 11. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for L1 Group, Background H

Gp S/E-L1-BH | SC1 vs SC2 10.36 | 18 2.07 05
Gp S/E-L1-BH_| SCI vs SC3 2747 |18 4.62 10002
Gp SE-L1-BH_|SCI vs SC4 37.11 | 18 551 | <0001
Gp SE-L1-BH | SC2 vs SC3 17.11 |18 5.75_| <.0001
Gp S/E-L1-BH_| SC2 vs SC4 26.75 | 18 749 | <0001
Gp S/E-L1-BH | SC3 vs SC4 964 |18 398 | .0009
Gp S/E-LI-BH | HU1 vs HU2 11.34 |18 322 | .004
Gp S/E-LI-BH |HUI vs HU3 30.65 | 18 6.63 | <.0001
S/E-L1-BH | HUI vs HU4 36.43 | 18 7.76 | <.0001
Gp SE-L1-BH |HU2 vs HU3 1931 | 18 6.14 | <0001
Gp SE-LI-BH | HU2 vs HU4 25.08 |18 8.20 | <.0001
GpS-L1-BH _|SlvsS4 19.15 [9 227 | 04
S-LI-BH |S2vsS3 1530 |9 3.20 01
Gp S-LI-BH |S2vsS4 2033 19 3.72 004
GpSLI-BH _[S3vsS4_ 5.03 |9 3.08 01
SLI-BH _|FLvsF3 30.98 |9 5.13
GpS-LI-BH |F2vsF4 30.32 |9
GpSLI-BH__|F2vsF3 _ 41 |9
Gp S-LI-BH _|F2vsF4 74 |9
GpE-LI-BH |Elvs E2 23.18 |8 4.17 |
ELLI-BH |EIVSE3 4230 |8 .
E-LI-BH |El vs F4 57.07 | 8 I
GpELI-BH__|E2vsE3 19.11 |8 541 I
E-LI-BH |E2vsE4 3388 |8 10.12 | <.0001
GpE-LI-BH |E3VsEA4 14.76 |8 3.45 1008
GpE-LI-BH |MIvs M2 1552 | 8 2.91 01
ELI-BH |MlvsM3 3028 |8 | 4.05 003
GpE-LI-BH__|MlvsM4 4321 |8 5.89 .
Gp E-L1-BH__ | M2 vs M3 14.75 | 8 3.55 007
GpE-LI-BH _|M2vs M4 2769 |8 | 6.33 000
Gp E-LI-BH | M3 vs M4 1293 |8 3.34 01

180



Table 12. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for L2 Group, Background H

Gp S/E-L2-BH | SCI vs SC3 13.56 |21 2.36 02
[Gp SE-L2-BH_| SC1 vs SC4_ 21.84 |21 3.50 | <.0001
Gp S/E-L2-BH_| SC2 vs SC3_ 10.51 |21 3.46 002
Gp S/E-L2-BH _|SC2vsSC4___| 18.79 |21 5.19 | <.0001
Gp S/E-L2-BH | SC3 vs SC4 8.28 |21 3.48 1002
Gp VE-L2-BH_|HUI vs HU2 10.50 |21 354 | .001
S/E-L2-BH _ﬁu“'—l vs HU3 27.02 |21 6.89 | <0001
Gp S/E-L2-BH_| HUI vs HU4 32.14 |21 842 | <0001
Gp S/E-L2-BH_| HU2 vs HU3 16.57 |21 6.30 | <.0001
Gp S/E-L2-BH | HU2 vs HU4 21.64 |21 7.24 | <.0001
Gp S-L2-BH _s;'z ; 'vs; 3 663 114 | _L_sz 05
GpS-L2-BH__|S2vsS4_ 1243 [14 333 004
GpSL2BH _|S3vsS4 5.80 | 14 2.31 03
GpS-L2-BH |FlvsF2 11.13 [ 14 3.09 007
GpS-L2BH __|F1VvsF3_ 3040 |14 684 | <.0001
[GpSL2-BH _|FlvsF4 28.39 |14 724 | <.0001
[GpSL2-BH _|F2vsF3 19.26 14 607 | <.0001
Gp S-L2-BH _|F2vsF4 17.26 | 14 4.89 1000
E-L2-BH__|El1 vsE2 19.16 |6 2.48 04
GpE-L2-BH__|El vsE3 37.99 |6 3.84 008
GpE-L2-BH__|ELVsFA 5157 |6 6.16 J0008]
EL2-BH |E2vsE3 18.82 |6 3.22 01
EL2-BH |E2vsEA 3241 |6 6.03 J
GpE-L2-BH__|E3vsFA 13.58 16 279 | .03
GpE-L2-BH__|MI vs M3 1993 16 2.61 04
E-L2-BH__|Ml vs M4 40.16 |6 4.89 1002
Gp E-12-BH _ |M2 vs M3 10.79 |6 258 | .04
GpE-L2-BH |M2 vs M4 31.02 |6 8.19 000!
Gp E-L2-BH | M3 vs M4 20.23 |6 7.02 | _Too_oil
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Table 13. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for FL. Group, Background H

| Factors Difr |
Gp S/E-FL-BH | SCI vs SC2 892 |72 420 | <0001
Gp S/E-FL-BH | SCL vs SC3 18.86 |72 794 | <0001
Gp S/E-FL-BH | SC1 vs SC4 2331 |12 _ 933 | <0001
Gp S/E-FL-BH | SC2 vs SC3 9.94 |72 835 | <0001
Gp S/E-FL-BH | SC2 vs SC4 1438 |72 6.22 | <0001
[Gp S/E-FL-BH_ | SC3 vs SC4 444 |72 9.10 | <0001
Gp S/E-FL-BH | HUI vs HU2 1437 |12 _ 6.70 | <.0001
[Gp SE-FL-BH_|HU1 vs HU3 64 |12 1046 | <0001
[Gp S/E-FL-BH_|HU1 vs HU4 —30.76 |72 12.59 | <.0001
Gp S/E-FL-BH_| HU2 vs HU3 827 |12 _ 6.68 | <.0001
Gp S/E-FL-BH_| HU2 vs HU4 16.39 |72 10.81 | <0001
Gp S/E-FL-BH | HU3 vs HU4 8.12 |72 6.34 | <.0001
S-FL-BH |S1vsS3_ 13.20 |35 460 | <0001
[GpS-FL-BH _|SIvsS4 20.04 |35 593 | <0001
Gp SFL-BH__[S2vsS3 9.28 |35 5.86 | <0001
GpSFLBH _|S2vsS4 16.12 |35 665 | <0001
Gp SFL-BH__[S3vsS4_ 6.83 (35 3.99 /000
GpS-FL-BH_ _|FLvsF2 1271 |35 _ 474 | <0001
GpS-FL-BH _|FlvsF3 21.97 |35 801 | <0001
Gp S-FL-BH__|FLvsF4_ 30.82 |35 11.00 | <0001
GpS-FL-BH__|F2VsF3 9.62 [35_ 482 | <0001
GpS-FL-BH__|F2vsF4_ 18.11 |35 9.36 | <0001
S-FL-BH |F3vsF4 8.84 | 35 4.49 01
f% M&Bﬁ El vs E2 13.79 |36 428 | <0001
GpE-FL-BH__|EIvsE3 24.38 |36 681 | <0001
GpE-FL-BH__|ELvsE4_ 26.50 |36 7.28 | <.0001
GpE-FL-BH__|E2vsE3 10.58 | 36 592 | <.0001]
GpE-FL-BH__|E2vsEA_ 12.70 |36 624 | <0001
Gp E-FL-BH__| M1 vs M2 15.98 | 36 4.77 | <0001
EFLBH |MivsM3 | 2328 [36 | 692 <0001
E-FL-BH |Ml vs M4 30.71 |36 765 | <.0001
E-FL-BH |M2vsM3 7.30 |36 462 | <0001
GpE-FL-BH__|M2vs M4 14.73 | 36 634 | <.0001
Gp E-FL-BH__ | M3 vs M4 ~7.42 |36 444 | <0001




Table 14. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for FL/L2 Group, Background H

{ Grouping Factors|  Variables Mean | DF |T-Value| P-Value|
; Dift ;
Gp S/E-FL/L2-BH | SCI1 vs SC2 7.56 | 94 398 | <.0001
Gp S/E-FL/L2-BH | SC1 vs SC3 17.64 |94 7.82 | <.0001
Gp S/E-FL/L2-BH | SC1 vs SC4 22.97 |94 9.64 | <0001
Gp S/E-FL/L2-BH | SC2 vs SC3 10.07 |94 8.79 | <.0001

S/E-FLJL2-BH | SC2 vs SC4_ 15.40 |94 1042 | <.0001
Gp S/E-FL/L2-BH | SC3 vs SC4 5.33 |94 529 | <.0001
Gp S/E-FL/L2-BH | HU1 vs HU2 1347 |94 7.54 | <.0001
Gp S/E-FL/L2-BH | HU1 vs HU3 [ 23.66 |94 12.49 | <.0001
Gp S/E-FLJL2-BH | HU1 vs HU4 31.08 |94 1504 | <.0001
Gp S/E-FL/L2-BH | HU2 vs HU3 10.19 |94 8.64 | <.0001
S/E-FL/L2-BH | HU2 vs HU4 17.61 |94 12.89 | <0001
%y&:::mm::-n:a: HU3 vs HU4 742 |94 5.70 | <.0001
Gp S-FL/L2-BH _|S1vsS3 9.95 |50 3.89 0003
Gp S-FLJL2-BH__|S1vs S$4 16.48 | 50 563 | <.0001
S-FL/L2-BH | S2vs S3 8.50 |50 587 | <.0001
S-FLJL2-BH | S2vs S4 15.03 |50 742 | <0001
[GpS-FL/L2-BH [S3vsS4 6.53 |50 465 | <0001
Gp S-FLUL2-BH [FlvsF2 12.25 |50 569 | <.0001
Gp SFL/L2BH_|FLvsF3 24.45 | 50 1030 | <0001
Gp SFLJL2-BH__|F1vsF4 30.11 | 50 1325 | <0001
Gp SFL/L2-BH _|[F2vsF3 12.20 | 50 6.96 | <.0001
S-FLJL2-BH |F2vsF4 17.86 {50 | 1053 | <0001
S-FL/L2-BH | F3 vs F4 ~5.65 | 50 2.89 005
Gp E-FL/L2-BH |El vs E2 14.65 |43 495 | <0001
Gp EFL/I2-BH__|E1 vsE3 26.54 | 43 774 | <.0001
EFL/L2-BH_|ElvsE4 30.49 | 43 8.51 | <0001
Gp E-FLJL2-BH vs E3 11.89 |43 6.63 | <0001
E-FL/L2-BH |E2vsE4 15.83 |43 7.25 | <.0001
Gp EFL/L2-BH__|M1 vs M2 14.89 |43 5.04 | <0001
E-FL/L2-BH | M1 vs M3 —22.75 |43 746 | <.0001
GpE-FLJL2-BH | M1 vs M4 3221 |43 8.80 | <.0001
Gp E-FL/L2-BH | M2 vs M3 ~7.86_|43 531 | <0001
Gp E-FL/L2-BH | M2 vs M4 17.32 |43 7.9 | <.0001
Gp E-FL/L2-BH | M3 vs M4 9.46 |43 5.80 | <.0001
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Table 15. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for All Subjects, Background S

T-Value
Gp S/E-All-BS | SC1 vs SC2 1560 |77 7.69
Gp S/E-AIL-BS | SCI vs SC3 2431 |77 1094 | <0001
Gp S/E-AII-BS | SCI vs SC4 317 |77 | 1339 | <0001
Gp S/E-AL-BS | SC2 vs SC3 8.70 |77 759 | <.0001
Gp S/E-ALI-BS | SC2 vs SC4 1557 |17 1097 | <0001
Gp S/E-AILBS |SC3vsSC4 | 6.86 |77 _ 594 | <0001
Gp S/E-AII-BS |HU1 vs HU2 1020 |77 6.67 | <0001
Gp S/E-AII-BS |HULvsHU3 | 1532 |77 _ 8.35 | <.0001
Gp S/E-AII-BS |HU1 vs HU4 18.09 |77 995 | <.0001
Gp S/E-AII-BS | HU2 vs HU3 5.12 |77 _ 4.17 | <0001
Gp S/E-AIl-BS | HU2 vs HU4 7.89 |17 6.26 | <.0001
Gp S/E-AlI-BS |HU3 vs HU4 277 |17 24 01
Gp S-All-BS _|S1vs S2 8.81 |36 3.59 001
Gp S-AII-BS _ |S1vsS3_ 16.42 | 36 590 | <0001
Gp S-AlI-BS _ |S1vs S4 25.06 | 36 867 | <0001
Gp S-All-BS_[S2vsS3 7.61 |36 464 | <0001
GpS-AlI'BS __[S2vsS4 16.24 |36 965 | <0001
Gp S-AII'BS__|S3vsS4 8.63 |36 653 |_<.0001
Gp S-AlI-BS__[FIlvsF2 14.07 |36 6.75 | <0001
Gp S-AII-BS _|FIvsF3_ 17.99 |36 692 | <0001
Gp S-All-BS _|FlvsF4 22.00 |36 834 | <0001
Gp S-AI-BS __|F2vsF3 3.70_| 36 2.06 04
Gp S-AI'BS_|F2vsF4 7.57 |36 340 | <0001
S-Al-BS |[F3vsF4 3.84 |36 2.13 03
'EL_—'—__-_T__QQ E-All-BS |ElvsE2 21.73 40 757 | <0001
Gp E-AII'BS__|E1VvsE3 31.42 |40 1040 | <0001
Gp E-AlI-BS _ |El vs F4 36.69 | 40 10.84 | <0001
E-ALI-BS _ |E2 vs E3 9.68 |40 6.03 | <0001
Gp E-AII-BS _|E2 vsEA 1495 |40 6.65 | <0001
E-AlI-BS |E3vsFA 5.27 |40 2.88 7006
E-AI-BS |M1 vs M2 7.27_|40 3.44 001
E-AlI-BS |M1 vs M3 13.54 |40 513 | <.0001
E-All-BS |MLvs M4 1544 |40 650 | <0001
E-AlI-BS |M2 vs M3 6.27 |40 3.66 10007]
Gp E-AlI-BS | M2 vs M4 8.17 |40 342 | <0001
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Table 16. Paired t-test — for Interaction Between Recall and Propositional Structure

(Between Factor) for FL Group, Background S

| Grouping Variables Mean | DF |T-Value|P-Value
|  Factors Diff ,
Gp S/E-FL-BS | SCI vs SC2 15.05 |71 723 | <.0001
Gp S/E-FL-BS | SCI1 vs SC3 _ 2391 |71 10.20 | <.0001
S/E-FL-BS | SC1 vs SC4 28.86 |71 12.64 | <.0001
Gp S/E-FL-BS | SC2 vs SC3 8.86 [71 7.52 | <.0001
Gp SEFL-BS_| SC2 vs SC4 13.80 |71 _ 11.24 | <.0001
Gp S/E-FL-BS | SC3 vs SC4 _ 4.94 |71 5.38 | <.0001
Gp S/E-FL-BS | HU1 vs HU2 10.15 [71 “6.61 | <0001
Gp SE-FL-BS |HUIvsHU3 | 1430 |71 8.00 | <.0001
Gp S/E-FL-BS | HU1 vs HU4 16.64 |71 943 | <.0001
S/E-FL-BS |HU2 vs HU3 4.15 |71 3.83 | .0003
Gp S/E-FL-BS | HU2 vs HU4 648 71 644 | <.0001
Gp S/E-FL-BS | HU3 vs HU4 2.33 |71 212 | .03
S-FL-BS [SlvsS2 8.48 |35 340 001
SFL-BS __ [S1vsS3 15.67 |35 5.68 | <.0001
GpS-FL-BS _ |SlvsS4 23.75 |35 8.97 | <.0001
S-FL-BS _|S2vsS3 7.18 |35 441 | <0001
GpSFLBS__|S2vsS4 15.26 |35 10.86 | <.0001
SFL-BS _ |S3vsS4 8.08 |35 6.55 | <.0001
GpS-FL-BS __|FlvsF2 14.09 |34 6.56 | <.0001
SFLBS _|FlvsF3 18.19 [33 6.81 | <.0001
SFL-BS _|FlvsF4 2126 |34 — 816 | <.0001
SFL-BS _|F2vsF3 388 |34 2.11 .04
Gp S-FL-BS F2vs F4 6.83 |35 4.29 0001
Gp E-FL-BS __ |El vs E2 2161 |35 7.26 | <.0001
GpEFLBS __|ELVSE3 32.15 | 35 9.78 | <.0001
EFLBS__|ElvsEA 33.96 |35 _ 9.56 | <.0001
EFLBS__|E2vsE3 10.54 |35 6.28 | <.0001
E-FL-BS _|E2vsE4 12.34 |35 6.16 | <0001
E-FL-BS | Ml vs M2 6.85 |35 335 | <0001
GpE-FL-BS _|[MIvsM3 _ 11.14 |35 4.68 | <.0001
Gp E-FL-BS | M1 vs M4 12.98 |35 611 | <.0001
E-FL-BS |M2vs M3 429 [35 345 | .001].
Gp E-FL-BS | M2 vs M4 6.13 [35 490 | <.000]




Table 17. ANOVA - Repeated Measures — for Interaction Between Recall and L1/1.2

(Between Factor)

SC vs HU (Tot)

SC vs HU (P1)

1784.83

892.41

3.90

[SCvs HU (P2)

757.94

475.89

378.97
237.94

441

3.73

Gp S-AIL_| 30373651 | .
G 1006.04 | 503.02 5.76 004
.
2 369.31 | 184.65 2.80 .06
Gp E/S-BS |SCvsHU (P3) |2 307.66 | 153.83 3.04 05
E/S-BS |SCvsHU(P4) |2 262.83 | 13141 3.09 .05
Gp EBS E vs M (P2) 2 531.66 | 265.83 3.36 04
Gp EBS E vs M (P3) I 2 672.50 | 336.25 10.75 0002
Gp EBS E vs M (P4) 2 275.77 | 137.88 2.64 .08
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Text S:

Science and Technology: Getting Up, Up, and Away

Human beings first travelled successfully through the air on November
21,1783, carried in a hot-air balloon. The brothers Etienne and Joseph
Montgolfier had invented the balloon after observing that smoke from fire
always flows upward. They made a small silk bag, trapped smoke in it, and
watched the bag rise to the ceiling. Many experiments with larger bags
followed, since the brothers thought it was the smoke, not the hot air, that
made things rise. Finally they came up with a balloon that could carry two
people in the large basket suspended beneath it.

The story of people’s attempts to fly is filled with examples of the
advance of science through observations and experiments. Long before the
Montgolfier brothers’ breakthrough, people had been proposing different
ways of achieving flight. Most of the suggestions imitated the flight of birds.
Unfortunately, the use of flapping wings to provide lift and thrust needs
many special adaptations which are not suitable for people’s bodies or heavy
objects.

Another problem with people’s early ideas about flight was that they
considered air to be nothing. The idea of gliding or floating in air de on
thinking of air as a fluid. After people recognized that air has mass and takes
up space, they realized it was possible to raise an object through air by
making it lighter than air. This is the reason why the first successful flight
was in a lighter-than-air craft: the Montgolfier’s hot-air balloon.

After the invention of the hot-air balloon, people had lift. But they also
needed thrust if they were to avoid being at the mercy of the winds. Using
their previous experience with water craft, early inventors tried sails, oars,
and paddle wheels for propelling their balloons through the air. None of these
methods worked.

Another characteristic of ships—a streamlined shape—proved more
valuable in the development of flying machines. This kind of shape allows a
fluid to flow over a surface more smoothly than any other shape. A
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streamlined object can move faster through a fluid in response to a given
amount of thrust than a non-streamlined object .

By the early 1800’s, all the scientific theory needed for the design of a
people-carrying airplane was known. A British engineer, Sir George Cayley,
conducted many experiments with model gliders during the nineteenth
century. The problem, he wrote, was "to make a surface support a given
weight by the application of sufficient power to overcome the resistance of the
air." Cayley had both the theory and the design. What he lacked was
technology. The vital element—a light but powerful engine—was still 50
years away.

A German inventor, Otto Lilienthal, experimented in the 1890’s with
different glider designs. On one occasion, he managed to glide over 300m. The
problem he worked on was how to control a heavy flying craft and keep it
stable in flight. Lilienthal’s experiments provided the basis for the design of
the first powered aircraft.

People, problems, and products finally came together between the time
of Lilienthal and the Wright brothers, Orville and Wilbur. During that
period, many technological developments occurred. Geologists were
unearthing vast supplies of petroleum. Chemists were learning how to unlock
its energy. Metallurgists were developing high-strength steels and light-
weight aluminium. All these people’s products were used in the production of
a light, powerful internal combustion engine. It was the technological
advance essential for controlled, powered flight.

The Wright brothers had read about Lilienthal’s experiments. They had
also designed and tested gliders of their own. In 1903, they designed and flew
the world’s first practical powered aircraft. Their discovery, like any scientific
advance, was based on the work of others. However, the Wright brothers
themselves made an important discovery as well. They learned how to
balance and steer a flying machine.

The history of the development of flight clearly illustrates the nature of
scientific investigation; the interaction of science, technology, and society; and
the importance of people in the scientific enterprise.
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TEXTF:
The Feminization of Academe

American colleges once devoted themselves almost exclusively to the
preparation of young men for the ministry and teaching. By the middle of the
nineteenth century this practice appeared to be placing colleges in ever
greater financial trouble. As commercial growth agitated a country in the
midst of rapid industrial expansion, the country’s young men sought business
success and shunned both the ministry and teaching. With declining
enrollments, colleges faced three alternatives: they could go bankrupt, they
could open their doors to women, or they could revise their curricula to cater
to the needs of youth determined to exploit the possibilities of an industrial
society.

Turning to women seemed natural enough to many, though there was
little precedent for it. As men focused their attention on commercial success,
women came increasingly to be seen as the guardians of culture. Because
colleges had long been the repositories of culture in America, women and
colleges seemed ideally suited to one another. When schools opened their
doors, women flocked to them. Some seeking training for careers as teachers,
a very few hoping to break the barrier of such traditionally male domains as
the ministry or medicine, and many more searching for literacy and artistic
fulfillment. It seemed a happy marriage.

But at the same time that the colleges were encouraging the enrollment
of young women, they were revamping their curricula in the hope of
recapturing their male audience. Through courses in political science,
economics, medicine, law, and business administration, college
administrators sought to convince the public of the colleges’ utilitarian
character. Many colleges, emulating the example of European institutions,
transformed themselves into universities with graduate departments and
professional schools and began to argue that science could speed economic
and social development.

These curricular and institutional innovations proved tremendously
successful, but the success was tinged with irony. By welcoming young
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women at the same time that they were altering their curricula to appeal to
young men, universities found themselves with a growing female student
body dedicated to an educational ideal that the university was trying to
abandon. The danger, as many saw it, was that women would overrun the
university and jeopardize the reform effort.

In 1902 fear gripped many at the University of Chicago, who foresaw the
imminent feminization of their school. One professor, economist J. Lawrence
Laughlin, sought to reassure his colleagues. He was aware that in the ten
years since the university’s opening, the female enrollment had increased
from 25 percent to 50 percent of the student body, but he predicted that once
the university’s scientific programs and professional schools became firmly
established the trend would be reversed.

On one level, the concern over female enrollment at Chicago, as well as
Laughlin’s reassurances, reflected the new university’s parochial desire for
status; but on another level it reflected the pervasive fear of feminization that
plagued American society in the early twentieth century. As the economic
change of a rapidly industrializing society brought social dislocation,
Americans clung ever more tenaciously to their most basic assumptions about
sexual identity and fought any changes in accepted sex-role divisions.

Education played a singularly important role in this drama because the
special circumstances of the development of the university placed American
higher education at the fulcrum of social change. No sooner had higher
education been opened to women as a relatively unnecessary pursuit in a
commercial, industrializing society, than it became clear to many that
education could make a significant contribution to that industrialization. But
by the time education’s potential value was perceived, women had flooded the
schools, filling 50 percent of the student body at many schools by 1900.
Society was faced with two alternatives. It could acquiesce in the surrender of
the education to women and thereby protect the separation of sexual spheres,
but suffer the loss of a valuable institution for male training, or it could
continue trying to make higher education more attractive to men and risk the
danger to sex-role divisions posed by sexual integration. Apprehensively,
society chose the latter alternative and accepted coeducation.
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TEXTE:
Evolution: Two Different Views

Jean Baptiste de Lamarck believed that every organism has its position
on the “scale of nature”—with humans, of course firmly at the top, thereby
revealed as the highest form of life. Lamarck also made the important
observation that the fossil animals found in older layers of rock seemed to be
somewhat simpler than those in more recently deposited rock. This difference
suggested to him that the older ones had gradually given rise to the more
recent ones (or become “higher”). He couldn’t immediately account for how
such changes might have arisen, but he finally surmised that there was some
“force of life” that caused an organism to generate new structures or organs to
meet its biological needs. Once formed, such structures continued to develop
through use, and their development in the parents was inherited by the
offspring. In this way, he said, the structure became perfected in succeeding
generations.

Lamarck’s most famous example of such change was his theory of how
the giraffe developed a long neck. He maintained that the long neck evolved
as each generation of giraffes stretched their necks in an effort to reach the
topmost branches of trees. He argued that this effort altered the animals’
heredity materials so that a longer neck was passed along to the offspring.
This example did not bring him great respect. In fact, it brought guffaws of
derision and even today it is cited as a classic case of scientific error.

Whereas Lamarck’s arguments did little to persuade his lecture
audiences, he did create some lively discussions in intellectual circles. Society
at large, however, held to the firm conviction that each form of life had arisen
through special creation.

In his readings, Darwin came across an old essay by the Reverend
Thomas Mathus (1766-1834) that was probably the first clear warning of the
dangers of human overpopulation. Mathus’ paper set Darwin to thinking. He
calculated that even a pair of elephants, notoriously slow breeders, could
produce 19 million progeny in only 750 years. Yet it seemed that through the
years, the number of elephants on earth stayed about the same. Something
was obviously interfering with their reproductive output. But was that
“something” exerting an equal effect on all elephants, or did individuals differ
in their ability to reproduce? Were some less successful at leaving offspring?
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And if this were the case, Darwin wondered what factors determined which
ones were to be successful.

Charles Darwin’s ideas came to him in part because of his background as
a country gentleman. He was familiar with the principles of artificial
selection; he knew that through careful selection of animals for mating,
breeders were able to accentuate desired characteristics in the offspring. For
example, by mating only the offspring of the greatest milk producers,
breeders could develop high-yield dairy cattle. And by carefully selecting only
the offspring of good laying hens for breeding, they could eventually produce
hens that were veritable egg-laying machines.

Darwin envisioned some sort of process of natural selection analogous to
the artificial selection imposed by the breeders. However, he suggested that
in nature, the animals that would reproduce were selected by the
environment. He suggested that natural selection would be far less efficient
than artificial selection since individuals with only somewhat less-desirable
characteristics might be able to produce at least some offspring, and thus
their traits would take longer to disappear from the population. (Of course,
those individuals with traits totally out of keeping with their environment
would leave no offspring at all; hence, those traits would more quickly
disappear from the population.) On the other side of the coin, the traits of
those individuals with some reproductive advantage could be expected to
increase through the generations.

Natural selection, then came to be defined as the process through which
those traits that encourage survival and reproduction are perpetuated and
favored in a population as they replace those traits that are less
reproductively advantageous.

Since the basis of natural selection depended on the fact that members
of the population are all different, how do we explain why individuals in the
population do, in fact, differ? In other words, why are the individuals
different? Darwin proposed that such variations appear randomly—that no
driving force, no direction, and no design are necessary. He decided that if
some new variation provided an advantage that increased the reproductive
output of its bearer, it would spread through future populations. This meant
that if the long neck of the giraffe is inherited and is helpful in acquiring food,
then the giraffes with longer necks will be better nourished, and thus will be
more likely to have the energy to produce offspring. Among these offspring,
he suggested, some will have longer necks than others, and these, in turn,
will be more successful than their shorter-necked brothers and sisters. Since
long-necked giraffes would be favored through the generations, the result
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would be a general tendency for any generation to be composed of animals
with longer necks than those of any preceding generation.

Darwin’s ideas were greeted with enthusiasm in some quarters, but,
needless to say, the response was not universal. He was forced to defend his
idea of “descent with modification” not only against scientists who demanded
hard evidence, but also against the attacks of philosophers, theologians, and
a general public who thought the idea was heretical.
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TEXT M:

Black Macho and the Myth of the
Superwoman

As the function of the Southern white woman changed, the life of the
black woman continued just as if the country were in the first stages of
growth. She labored in the field beside her husband, developed muscles in her
arms, bore the lash and the wrath of her master. Her labor and trials became
inextricably associated with her skin color, even though not so long before,
the colonial woman had not been much better off.

Whether slavery would continue seemed in doubt during the
Revolutionary War and immediately afterward. The truth is that the
Revolutionary forces had enlistment problems. When the British offered
blacks freedom if they fought with them, the Revolutionaries had no choice
but to enlist blacks too. Five thousand blacks, in integrated and all-blacks
regiments, fought in the Revolutionary War. They did so because they
believed it would win them their freedom. The Rights of Man, they had
reason to assume, would be extended to them. After the war, when many
masters did not make good their promises, many blacks escaped to Canada
and to other territories. Others sued for their freedom in the American courts
and won. The new government seriously considered the abolition of slavery,
but because of cotton and tobacco it was not to be.

Gradually a network of lies developed to justify the continuance of the
master/slave relationship, the selling of children away from their mothers,
the separation of wives and husbands, the breeding of slaves like animals.
After the constitutional ban on slave importation, which took effect in 1808,
the market required that a brutal emphasis be placed upon the stud
capabilities of the black man and upon the black woman’s fertility. The
theory of the inferiority of blacks began to be elaborated upon and to take
hold. It was at this point that the black woman gained her reputation for
invulnerability. She was the key to the labor supply. No one wished to admit
that she felt like any woman would about the loss of her children, or that she
had any particularly deep attachment to her husband, since he might also
have to be sold. Her first duty had to be to the master of the house.
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She was believed to be not only emotionally callous but physically
invulnerable--stronger than white women and the physical equal of any man
of her race. She was stronger than white women in order to justify her
performing a kind of labor most white women were now presumed incapable
of. She had to be considered at least the physical equal of the black man so
that he would not feel justified in attempting to protect her.

It has become a national belief that because the black woman’s master
was the slaveowner, and not her husband, she became abusive of her
husband, overly aggressive, bossy, domineering. But those who trace such
characteristics in the contemporary black woman to her slave ancestry will
have to find some other basis for their arguments. So far as circumstances
would permit, she was a loyal, faithful and dutiful wife and mother. In
partnership with her slave husband, the black woman slave fought to
preserve her family, and everything that she did can be seen in that light.
Her family structure was simply different from that of whites; it had no fewer
rules and allowed women no greater measure of equality.

The work of historian Herbert Gutman has revealed that the threat
slavery posed to the black family did not prompt the slaves to give up all
hopes of family life but rather to value it above all else. For the black man
and woman family life was their only daily refuge. It offered them
companionship, some modicum of comfort, a positive and reinforcing view of
themselves and the future. Gutman describes the slaves as having been
considerably preoccupied not only with their husbands and wives and
children but with their cousins, nieces and nephews, aunts and uncles and
grandparents. Whenever it was possible, they maintained family ties across
generations.
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]

Science and Technology: Getting Up, Up, and Away (78 propositions: 669 words)

Proposition Examples from Text S:

oy PROPOSITIONS

roP#

IL The story of people’s attempts to fly is filled with examples of the advance

of science th observations and

i

1. Long before the Montgolfier’s breakthrough,

19

A. had been different of

14

B. Monof&ewhlﬂdﬁemdm

1. Unfortunately, the use of i ... Deeds

2. which are not suitable for people’s bodies or heavy objects.

a (Nsppisg wings) to provide lift snd drest

C. Another problem with people’s early ideas sbout flight was that they
considered air to be

1. _The idea of gliding or MmmMmMgofms fluid

2. Afer people mm-:rlmm fond talns up apase, )

a sad takes up spece,

realized it was ible 10 raise an object through air

a bymaking it lighter thes air-

4. This is the reason why the first successful flight was in a lighter-than-air
cnaft:

2 =m|2=E|IEn

a the Mostgolfsers” hot-air belloca.
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Proposition Examples from Text F:
The Feminization of Academe (78 propositions; 673 words)

1. American colleges once devoted themselves falmet enslmively] to the

tion of young men for the and

a  almost exchusively

A. By&emﬁﬂkofmwmymkmqpmﬁmbephcing
eollegtain[-.ﬁelﬁmncillmble.

a owergresla

Mc—rﬂm“nmbkﬂdﬂhﬁﬂw

pyr

the country’s young men sought buniaess success and

1. _shunned both the ministry and teaching.

D. m“-“g—_rmm

1._they could go benkrupt,

2. Meouldgge_ntheirdoasmm

alalalnlajoln

3. oﬂﬁ_ezeonldreviaelheirmicnhb“bﬂnnedsofxo_udl
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Proposition Examples from Text E:
Evolution: Two Different Views (78 propositions; 895 words)

[~Fonm

»

IL Mtleﬂnnﬂymrmied&at&uemm“tomoﬂle”thtumdn
pew structures or to meet its bi needs.

A. Mh—t-ﬁm“bmun

B ond their development in the parents was inherited by the ofiipring.

1. Inlhisny.henil.lhemmbmpcfededinmcaﬁngmﬁom.

11

[ o L:&'--‘h--#‘.h“m&&-ydhb”hﬁd-m

D. Bemaintained that the -&m-a.—*cmmu-&-u-
offort to rench the of trese.

1. Hea!!nidﬂmunseﬁonahuedthemnshaeditymmk

2._so that a longer neck was passed aloug o the offspring. _

E  Thiscxample did net bring him groat respect.

o [nfact, it brought guffaws of darision

]t

b sad eves wday

1. itis cited as a classic case of scientific error.

F. Wheress Lasnarck's srgmmonts did lotle to persunde his locture sudisnces,

1. be did create some lively discussions in intellectual circles.

2 Societyu!!e.hom.heldhhﬁmmicﬁon

mlaalaa] o]

3. that each form of life had arisen through special creation.
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Black Macho and the Myth of the Superwoman (78 propositions; 674 words)

Proposition Examples from Text M:

7OTNY

|

II. Whether slavery would continue seemed in doubt during the Revolutionary

War and immediately afterward.

ie.

A.

The truth is that the Revolutionary forces had eslistment problems.

11.

1. Whenﬂ:eBﬁﬁsboﬂ’aadblnbﬁudanifoougtwimm

12.

2. the Revolutionaries had no choice but 1o enlist blacks t0o.

13,

Nt N

Five thousand blacks feught ia the Revolutionary War.

14.

[ Y n"ﬁdmw

18.

They did so because they believed it would win them their freedom.

16.

-h

1. m&uofnn.meyhdmbmmldbeawndedmm.

17.

D.

Afer the war, ...[uhon unay uaten did st snie goad Gelr promiten], ... mADY
biacks eacaped to Canada and to other territories.

1. whnmymmsdﬂmmkegoddnrm

10.

Others sued for their freedom in the American courts and won.

2. |

201



REFERENCES

Adams, S. J. (1982). Scripts and the recognition of unfamiliar vocabulary: Enhancing
second language reading skills. Modern Language Journal, 66, 155-159.

Adams, M. J., and Collins, A. (1985). A schema-theoretic view of reading. In H. Singer,
and R. B. Ruddell (Eds.). Theoretical models and processes of reading (3rd ed. pp.
404-425). Newark, Delaware: International Reading Association.

Alba, J. W. and Hasher, L. (1983). Is memory schematic? Psychological Bulletin, 93, (2),
203-231.

Alderson, C., and Urquhart, A. (1984). Reading in a foreign language. London:
Longman.

Alderson, C. and Urquhart, A. (1988). This test is unfair: I'm not an economist. In P.
Carrell, J. Devine, and D. Eskey (Eds.). Interactive approaches to second language
reading (pp. 168-182). New York: Cambridge University Press.

Anderson, R. C. (1994). Role of the reader's schema in comprehension, learning, and
memory. In R. B. Ruddell, M. R. Ruddell, and H. Singer (Eds.), Theoretical models
and processes of reading (4th ed. pp. 469-482). Newark, Delaware: International
Reading Association.

Anderson, R.C., and Pearson, P. D. (1984). A schema-theoretic view of basic processes in
reading comprehension. In P. D. Pearson, R. Barr, M. L. Kamil, and P. Mosenthal
(Eds.), The handbook of reading research (pp. 255-292). New York: Longman.

Anderson, R. C., and Pichert, J. W. (1978). Recall of previously unrecallable information
following a shift in perspective. Journal of Verbal I.earning and Verbal Behavior,
17, 1-12.

202



Anderson, R. C., Reynolds, R. E., Schallert, D. L., and Goetz, E. T. (1977). Frameworks

for comprehending discourse. American Educational Research Journal, 14, 367-

382.

Anderson, R. C., Spiro, R. J., and Anderson, M. C. (1978). Schemata as scaffolding for
the representation of information in connected discourse. American Educational
Research Journal, 15, 433-440.

Anderson, T. H., and Ammbruster, B. B., (1986). Readable textbooks, or, selecting a
textbook is not like buying a pair of shoes. in J. Orasanu (Ed.), Reading
comprehension (pp. 151-162). Hillsdale, NJ: Lawrence Erlbaum.

Aronson-Bermam, R. (1978). How hard is it to read? Syntactic complexity as a cause of
reading difficulty. Paper read at AIL.A Congress, Montreal.

Athey, 1. (1985). Language models and reading. In H. Singer, and R. B. Ruddell (Eds.),
Theoretical models and processes of reading (3rd ed. pp. 35-62). Newark,
Delaware: International Reading Association.

Ausubel, D. (1960). The use of advance organizers in the learning and retention of
meaningful verbal material. Journal of Educational Psychology, 51.(5), 267-272.

Ausubel, D., and Fitzgerald, D. (1962). Organizer, general background, and antecedent
learning variables in sequential verbal learning. Journal of Educational Psychology,
53 (6), 243-249.

Barnett, M. (1986). Syntactic and lexical/semantic skill in foreign language reading:
Importance and interaction. Modern Language Journal, 70, 343-349.

Barnett, M. (1988a). Teaching reading strategies: How methodology affects language
course articulation. Foreign L anguage Annals, 21, 109-119.

Bamett, M. (1988b). Reading through context. Modem Language Journal, 72, 1150-159.

Barnett, M. (1989). More than meets the eve: Foreign language reading. Englewood
Cliffs, NJ: Prentice Hall Regents.

203



Bensoussan, M. (1986). Beyond vocabulary: Pragmatic factors in reading comprehension
- culture, convention, coherence and cohesion. Foreign Language Annals, 19, 399-
407.

Bernhardt. E. B. (1986a). Cognitive processes in L2: An examination of reading
behaviors. In J. Lantolf and A. Labarca (Eds.), Research in second language
acquisition in the classroom setting (pp. 35-51). Norwood, NJ: Ablex.

Bembhardt, E. B. (1986b). Reading in a foreign language. In B. H. Wing (Ed.), Listening,
reading, writing: An analysis and application (pp. 93-115). Middlebury, VT:
Northeast Conference on the Teaching of Foreign Languages.

Bernhardt, E.B. (1991). Reading development in a_second language: Theoretical,
empirical, and classroom perspectives. Norwood, NJ: Ablex.

Bhatia, V. K. (1983). Simplification or easification-The case of legal texts. Applied
Linguistics, 4, (1), 42-54.

Blau, E. K. (1982). The effects of syntax on readability for ESL students in Puerto Rico.
TESOL Quarterly, ?, 517-527.

Bower, G. H., and Black, J. B., and T. J. Turner. (1994). Scripts in memory for text. In R.
B. Ruddell, M. R. Ruddell, and H. Singer (Eds.) Theoretical models and processes
of reading (4th ed., pp. 538-581). Newark, Delaware: International Reading
Association.

Bransford, J. D. (1994). Schema activation and schema aquisition: Comments on Richard
C. Anderson's remarks. In Ruddell, Ruddell, and Singer (Eds.) Theoretical models
and processes of reading, (4th ed., pp. 483-495). Newark, Delaware: International
Reading Association.

Bransford, J. D., and Johnson, M. K., (1972). Contextual prerequisites for understanding:
Some investigations of comprehension and recall. Journal of Verbal Leamning and

Verbal Behavior, 11, 717-726.



Carrell, P. L. (1984a). The effects of rhetorical organization on ESL readers. TESOL
Quarterly, 18 (3), 441-469.

Carrell, P. L. (1984b). Schema theory and ESL reading: Classroom implications and
applications. Modern Language Journal, 68, 332-343.

Carrell, P. L. (198S). Facilitating ESL reading by teaching text structure. TESOL
Quarterly, 19 (4), 727-752.

Carrell, P. L. (1987). Content and Formal schemata in ESL reading. TESOL Quarterly,
21(3), 461-481.

Carrell, P. L. (1988a). Interactive text processing: Implications for ESL/second language
reading classrooms. In P. Carrell, J. Devine, and D. Eskey (Eds.), Interactive
approaches to second language reading (pp. 239-259). New York: Cambridge
University Press.

Carrell, P. L. (1988b). Some causes of text-boundedness and schema interference in ESL
reading. In P. Carrell, J. Devine, and D. Eskey (Eds.), Interactive approaches to
second language reading (pp. 101-113). New York: Cambridge University Press.

Carrell, P. L. (1989). SLA and classroom instruction: Reading. Annual Review of
Applied Linguistics 1988, 9, 223-242.

Carrell, P. L. (1991). Second language reading: Reading ability or language proficiency.
Applied Linguistics, 12, 159-179.

Carrell, P.L., and Wallace, B. (1982). Background knowledge: Context and familiarity in
reading comprehension. In On TESQL '82, M.Clarke and J. Handscombe (Eds.),
295-308. Washington, D.C.: TESOL.

Carrell, P. L., and J. C. Eisterhold. (1983). Schema theory and ESL reading pedagogy.
TESOL Quarterly, 17 (4), 553-573.

Carver, R. P. (1992). Effect of prediction activities, prior knowledge, and text type upon

amount comprehended: using rauding theory to critique schema theory research.

Reading Research Quarterly, 27, (2), 165-174.



Charniak, E. ( 1975). Organization and inference in a frame-like system of common
knowledge. In Proceedings of theoretical issues in patural language processing: An
interdisciplinary workshop. Cambridge, MA: Bolt, Beranek and Newman.

Chi, M. T. H. (1978). Knowledge structures and memory development. In R. S. Siegler
(Ed.), Children's thinking: What develops? (pp. 73-96). Hillsdale, NJ: Erlbaum.

Chi, M. T. H., Feltovich, P. J., and Glaser, R. (1981). Categorisation and representation
of physics problems by experts and novices. Cognitive Science, 5, 121-152.

Chiesi, H. L., Spilich, G. JI., and Voss, J. F., (1979). Aquisition of domain-related
information in relation to to high- and low-domain knowledge. Journal of Verbal

learning and Verbal Behavior, 19, 96-109.

Clarke, M. (1980). The short circuit hypothesis of ESL reading--Or when language
competence interferes with reading performance. Modern Language Journal, 64,
203-209.

Clarke, M., and Silberstein, S. (1977). Toward a realization of psycholinguistic principles
for the ESL reading class. Language I eaming, 27, 135-154.

Coady, J. (1979). A psycholinguistic model of the ESL reader. In R. Mackay, B.

Barkman, and R. R. Jordan (Eds.) , Reading in a second language (pp. 5-12).

Rowley, MA: Newbury House.
Cornaire, C. (1991). Le point sur...La lecture en didactique des langues. Université

Laval, Québec: Centre Educatif et Culturel, inc.

Cziko, G. A. (1978). Differences in first-and second-language reading: The use of
syntactic, semantic, and discourse constraints. W&M,
34, 473-489. __

Daneman, M. (1988). Introduction. In M. Daneman, G. E. Mackinon, and T, G. Waller
(Eds.), Rea ;

Danner, F. W. (1976). Children's understanding of intersentence organization in the recall
of short descriptive passages. Journal of Educational Psychology, 68, 174-183.

206



Duszak, A. (1991). Schematic and topical categories in news story reconstruction. Text .
11 (4), 503-522.

Eskey, D. (1988). Holding in the bottom: An interactive approach to the language
problems of second language readers. In P. Carrell, J. Devine, and D. Eskey (Eds.),
Interactive_approaches to second language reading (pp- 93-100). New York:
Cambridge University Press.

Eskey, D., and Grabe, W. (1988). Interactive models for second language reading:
Perspectives on instruction. In P. Carrell, J. Devine, and D. Eskey (Eds.), Interactive
approaches to second language reading (pp. 223-238).

Floyd, P., and Carrell, P. (1987). Effects on ESL reading and of teaching cultural content
schemata. Language Learning, 37, 89-108.

Gaies, S. J. (1979). Linguistic input in formal language learning: The issues of syntactic
gradation and readability in ESL materials. TESOL Quarterly, 13, (1), 41-50.

Garnham, A. (1985). Psycholinguistics: Central topics. New York: Methuen.

Goodman, K. (1967). Reading: A psycholinguistic game. Journal of the Reading

Specialist, 6, 26-135.
Goodman, K. (1968). The psycholinguistic nature of the reading process. In Kenneth S.

Goodman (ed.), The Psycholinguistic Nature of the Reading Process. Detroit:
Wayne State University Press.

Gough, P. (1985). One second of reading: Postscript. In H. Singer and R. Ruddell (Eds.),
Theoretical models and_processes of reading (3rd ed., pp.687-688). Newark,
Delaware: International Reading Association.

Grabe, W. (1991). Current developments in second language reading research. TESOL
Quarterly, 25 (3), 375-406.

Halliday, M. A. K., and Hasan, R. (1976). Cohesion in English. London: Longman.

207



Harberlandt, K. (1988). Component processes in reading comprehension. In M.
Daneman, G. E. Mackinnon, T. G. Waller (Eds.), Reading research: Advances in
theory and practice, 6, (pp. 67-108). New York: Academic Press.

Hauptman, P. C. (1979). Les stratégies de lecture en L1 et L2 dans une perspective
discursive . 3e Colloque International. Acquisition d' une langue étrangére :
Perspectives de recherche. L' Université de Paris VIII-Vincennes 2 Saint-Denis.

Hauptman, P. C., (1994). Some notions on the nature of second language reading: An
application of Schema Theory. (Unpublished paper).

Henning, G. H. (1975). Measuring foreign language comprehension. Language Learning,
25, 109-114.

Hill, W. F. (1963). Learning: A survey of psychological interpretations. San Francisco,
California: Chandler Publishing Company.

Horiba, Y., van den Broek, P. W., and Fletcher, C. R. (1993). Second language readers’
memory for narrative texts: Evidence for structure-preserving top-down processing.
Language Learning, 43, 345-372.

Horowitz, R. (1985). Text patterns: Part L Journal of Reading, 28, 5, 448-454.

Horowitz, R. (1985). Text patterns: Part IL Journal of Reading, 28, 6, 534-541.

Horowitz, R. (1987). Rhetorical structure in discourse processing. In R. Horowitz, and S.
J. Samuels (Eds.), Comprending oral and written language (pp. 117-160). New
York: Academic Press.

Hudson, T. (1982). The effects of induced schemata of "the short circuit” in L2 reading:
Non-decoding factors in L2 reading performance. Language Learning, 32, 1-31.

Iran-Nejad, A. (1987). The schema: A long-term memory structure or a transient
structural phenomena. In R. Tierny, P. Anders, and J. Mitchell (Eds.),
Understanding readers' understanding (pp. 109-127). Hillsdale, NJ: Lawrence
Elbaum.



Johnson, N. S., and Mandler, J. M. (1980). A tale of two structures: Underlying and
surface form in stories. Poetics, 9, 51-86.

Johnson, P. (1981). Effects on reading comprehension of language complexity and
cultural background of a text. TESOL Quarterly, 15, (7), 169-181.

Johnson, P. (1982). Effects on reading comprehension of building background
knowledge. TESOL Quarterly, 16, (4), 503-515.

Johnson-Laird, P. N. (1983). Mental models. Cambridge, Massachusetts: Harvard
University Press.

Kintsch, W. (1977). Reading comprehension as a function of text structure. In Reber, A.
S., Scarborough, D. L., (Eds.), Toward a psychology of reading: The proceedings of
Curry Conferences (pp. 227-256), Hillsdale, NJ.: Lawrence Erlbaum .

Kintsch, W. (1982b). Text reprsentations. In W. Otto, and White, S. (Eds.), Reading
expository material (pp. 87-101), New York: Academic Press.

Kintsch, W. (1987). Contributions from cognitive psychology. In Tiemey, R., et. al.,
(Eds.), Understanding readers’ understanding (pp. 5-14). Hillsdale, NJ: Lawrence
Erlbaum.

Kintsch, W. (1988). The role of knowledge in discourse comprehension: A construction-
integration model. Psychological Review, 95, 163-182.

Kintsch, W. (1994). Text comprehension, memory, and learning. American Psychologist,
49, (4), 294-303.

Kintsch, W., and Keenan, J. (1973). Reading rate and retention as a function of the
number of propositions in the base structure of sentences. Cognitive Psychology, 5,
257-274.

Kintsch, W., Kozminsky, E., Streby, W. J., McKoon, G., and Keenan, J. M. (1975).

Comprehension and recall of text as a function of content variable. Journal of

Verbal Learning and Verbal Behavior, 14, 158-169.

209



Kintsch, W., and Mandel, T.S., and Kozminsky, E. (1977). Summarizing scrambled
stories. Memory and Cognition, 5, (5), 547-552.

Kintsch, W., and Greene, E. (1978). The role of culture-specific schemata in the
comprehension and recall of stories. Discourse Processes, 1, 1-13.

Kintsch,W., and Yarbrough, J. C. (1982). Role of rhetorical structure in text
comprhension. Journal of Educational Psychology, 74, (6), 828-834.

Kintsch, W., and van Dijk, T. A. (1975). Comment on se rappelle et on résume des
histoires. Langages, 40, 98-116.

Kintsch, W. and van Dijk, T. A. (1978). Toward a model of discourse comprehension and
production. Psychological Review, 85, 363-394.

Kintsch, W., and Miller, J. R., (1984). Readability: A view from cognitive psychology. In
J. Flood (Ed.), Understandi ing comprehension (pp. 220-232) Newark,
Delaware: Intemnational Reading Association.

Kletzien, S. B. (1992). Proficient and less proficient comprehenders' strategy use for
different top-level structures. Journal of Reading Behavior, 24, 191-215.

LaBerge, D., and Samuels, S. J. (1985). Toward a theory of automatic information
processing in reading. In H. Singer, and R. B. Ruddell (Eds.), Theoretical models
and processes of reading, (3rd ed., pp. 689-718). Newark, Delaware: International
Reading Association.

Lakoff, G. (1987). Women, fire, and dangerous things: what categories reveal about the
mind. The University of Chicago Press: Chicago.

Laufer, B., and Sim, D. D. (1985). Taking the easy way out: The use and misuse of clues
in EFL reading. English Teaching Forum, April, 7-10.

Laufer, B., and Sim, D. D. (1985). Measuring and explaining the reading threshold
needed for English for academic purposes for texts. Foreign Language Annals, 18,
405-411.



Lee, J. F., (1986). Background knowledge and L2 reading. The Modern Language
Journal, 70, 350-354.

Lehbert, W. (1977). Human and computational question answering. Cognitive Science, 1,
47-73.

Leow, R. P., (1993). To simplify or not to simplify. SSLA, 15, 333-355.

Lipson, M. Y. (1983). The influence of religious affiliation in children's memory for text
information. Reading Research Quarterly, 18, 448-457.

Mandler, J. M. (1984). Stories, scripts, and scenes: Aspects of schema theory. Hillsdale,
NI: Erlbaum.

Mandler, J. M., and Johnson, N. S. (1977). Remembrance of things parsed: Story
structure and recall. Cognitive Psychology, 9, 111-151.

Mathewson, G. C. (1985). Toward a comprehensive model of affect in the reading
process. In H. Singer, and R. B. Ruddell (Eds.), Theoretical models and processes
of reading (3rd ed., pp. 841-856). Newark, Delaware: International Reading
Association.

Mathewson, G. C. (1994). Model of attitude influence upon reading and learning to read.
In R. B. Ruddell, M. R. Ruddell, and H.Singer (Eds.), Theoretical models and
processes of reading (4h ed., pp. 1131-1161). Newark, Delaware: International
Reading Association.

McClelland, J., and Rumelhart, D. (1981). An interactive activation model of context
effects in letter perception: Part 1. An account of basic findings. Psychological
Review, 88, 375-405.

McKeown, M., Beck, E. L., Sinatra, G. M., and Loxterman, J. A. (1992). The
contribution of prior knowledge and coherent text to comprehension. Reading

Research Quarterly, 27, 79-93.
Means, M. L., and Voss, M. F. (1985). Star wars: A developmental study of expert and

novice knowledge structures. Journal of Memory and I anguage, 24, 746-757.



Meyer, B. J. F. (1971). Idea units recalled from prose in relation to their position in the
logical structure, importance, stability and order in the passage. Unpublished
master’s thesis, Cornell university.

Meyer, B. J. F. (1975a). The organization of prose and its effects on memory.
Amsterdam: North-Holland.

Meyer, B. J. F. (1975b). Identification of the structure of prose and its implication for the
study of reading and memory. Journal of Reading Behavior, 7, 7-47.

Meyer, B. J. F. (1977). What is remembered from prose: A function of passage structure.
In R. O. Freedle (Ed.), Discourse production and comprehension (pp. 307-336).
Norwood, NJ: Ablex.

Meyer, B. J. F. (1984). Organizational aspects of text: Effects on reading comprehension
and applications for the classroom. In J. Flood (Ed.), Promoting reading
comprehension (pp. 113-137). Newark, Delaware: International Reading
Association.

Meyer, B. J. F. (1985). Signaling the structure of text. In D. H. Jonassen (Ed.), The
technology of print (pp. 64-89). Englewood Cliffs, NJ: Educational Technology
Publications.

Meyer, B. J. F. (1987). Following the author’s top-level organization: An important skill

for reading comprehension. In R. J. Tiemney, P. L. Anders, and J. N. Mitchell (Eds.),
i ice (pp. 59-76). Hillsdale,

NJ: Lawrence Erlbaum.

Meyer, B. J. F., and McConkie, G. (1973). What is recalled after hearing a passage?
Journal of Educational Psvchology, 65, 109-117.

Meyer, B. J. F., Brandt, D. M., and Bluth, G. J. (1980). Use of the top-level structure in
text: Key for reading comprehension of ninth-grade students. Reading Research

Quarterly, 16, 72-103.

212



Meyer, B. J. F. and Freedle, R. O. (1984). Effects of discourse type on recall. American
Educational Research Journal, 21, 121-143.

Meyer, B. J. F. and Rice, G. E. (1984). The structure of text. In Pearson, D. (Ed.),
Handbook of Reading Research (pp. 319-351). New York: Longman.

Miller, J. R., and Kintsch, W. (1980). Readability and recall of short prose passages: A
theoretical analysis. Journal of Experimental Psychology: Human Leaming and
Memory, 6, 335-354.

Miller, J. R., and Kintsch, W. (1981). Knowledge-based aspects of prose comprehension
and readability. Text 1, (3), 215-232.

Minsky, M. ( 1975). A framework for representing knowledge. In P H. Winston (Ed.),
The psychology of computer vision. New York: McGraw Hill.

Mohammed, M. A. H., and Swales, J. M. (1984). Factors affecting the successful reading
of technical instructions. Reading in a Foreign [ anguage, 2, 206-217.

Moravcsik, J. E and Kintsch, W. (1993) Writing quality, reading skills, and domain
knowledge as factors in text comprehension. Canadian Journal of Experimental
Psychology, 47, 2, 360-374.

Norris, S. P. and Phillips, L. M. (1994). The relevance of a reader's knowledge within a
perspectival view of reading. Journal of Reading Behavior, 26, 391-412.

Olhausen, M. M., and Roller, C. M. (1988). The operation of text structure and content
schemata in isolation and in interaction. Reading Research Ouarterly, 23, 70-88.

Orasanu, J. and Penney, M. (1986). Introduction: Comprehension theory and how it grew.
In J. Orasanu (Ed.), Reading comprehension: From theory to practice (pp. 1-9).
Hillsdale, NJ: Lawrence Erlbaum.

Osterloh, K. H. (1980). Intercultural differences and communicative approaches to
foreign language teaching in the third world. Studies in Second Language

Acquisition, 3, 64-70.

213



Ozmon, H. and Craver, S. (1990). Philosophical foundations of education New York:
Macmillan Publishing Company.

Parry, K. J. (1987). Reading in a second culture. In J. Devine, P. L. Carrell, and D. E.
Eskey (Eds.), Research in reading in English as a second language (pp. 59-70).
Washington, DC: TESOL.

Pearson, P. D., and Camperell, K. (1985). Comprehension of text structures. In H. Singer
and R. B. Ruddell (Eds.), Theoretical models and processes of reading, (3rd ed., pp.
323-342.). Newark: Delaware. International Reading Association.

Perfetti, C. (1985). Reading ability. New York: Oxford University Press.

Pichert, J. A. and Anderson, R. C. (1977). Taking different perspectives on a story.

Journal of educational Psychology, 69, 309-315.
Quinn, S. and Irvings, S. (1991)._Active reading in the Arts and Sciences. (2nd ed.).
Needham Heights, Massachhusetts: Allyn and Bacon.

Raymond, P. M. (1993). The effects of structure strategy training on the recall of

xpository prose for univesi n French as a second language.

Québec: Intemational Center for Research on Language Planning

Rayner, K., and Pollatsek, A. (1989). The psychology of reading. Englewood Cliffs, NJ:
Prentice Hall.

Reynolds, R. E., Taylor, M. A., Steffensen, M. S., Shirey, L. L., and Anderson, R.C.
(1982). Cultural schemata and reading comprehension. Reading Research Quarterly,
17, 353-366.

Richards, J. C., and Rodgers, T. S. (1986). m in language
teaching. Cambridge: Cambridge University Press.

Roen, D. and Piché, G. L. (1984). Effects of selected text-forming structures on college
freshmen's comprehension of expository prose. Research in the teaching of English,
18, 1, 8-25.

214



Roller, C. M. (1990). The interaction between knowledge and structure variables in the
processing of expository prose. Reading Research Quarterly, 25, 79-89.

Roller, C. M., and Matambo, A. R. (1992). Bilingual readers' use of background
knowledge in learning from text. TESOL Quarterly, 26, 129-141.

Rumelhart, D. E. and Ortony, A. (1977). The representation of knowledge in memory. In
R. C. Anderson and R. J. Spiro (Eds.), Schooling and the acquisition of knowledge
(pp- 99-135). Hillsdale, NJ: Lawrence Erlbaum.

Rumelhart, D., and McClelland, J. L. (1982) An intractive model of context effects in
letter perception: Part 2. The contextual enhancement effect and some tests and
extensions of the model. Psychological Review, 89, 60-94.

Rumelhart, D., and McClelland, J. L. ( 1982b). Interactive processing through spread
activation. In A. M. Lesgold and C. A. Perfetti (Eds.), Interactive processes in
reading (pp. 185-224).

Rumelhart, D. (1975). Notes on a schema for stories. In D. G. Bobrow and A. M. Collins
(Eds.), Representation and understanding: Studies in cognitive science. New York:
Academic Press.

Rumelhart, D. (1977). Toward an interactive model of reading. In S. Domic, (Ed.),
Attention and Performance IV (pp. 573-603). New York: Academic Press.

Rumelhart, D. E. (1980). Schemata: The building blocks of cognition. In R. J. Spiro, B.
C. Bruce, and W. F. Brewer (Eds.), Theoretical issues in reading comprehension,
(pp. 33-58). Hillsdale, NJ: Lawrence Erlbaum.

Sadoski, M., Paivio, A., and Goetz, E. T. (1991). A critique of schema theory in reading
and a dual coding alternative. Reading Research Ouarterly, 26, 463-484.

Salager-Meyer, F. (1991). Reading expository prose at the post-secondary level: the

influence of textual variables on L2 reading comprehension (a genre-based

approach). Reading in a Foreign Language, 8, 645-662.



Samuels, J., and Kamil, M. (1984). Models of the reading process. In P D. Pearson, R.
Barr, M. L. Kamil, and P. Mosenthal (Eds.), The handbook of reading research (pp.
185-224). New York: Longman.

Schacter, D. L. (1989). Memory. In M. Posner (Ed.), Foundations of cognitive science
(pp. 683725). Cambridge, MA: MIT Press.

Schallert, D. L. (1982). The significance of knowledge: A synthesis of research related to
schema theory. In W. Otto, and S. White (Eds.), Reading expository material (pp.
13-48). New York: Academic Press.

Schank, R. C., and Abelson, R. (1977). Plans, scripts, goals and understanding. Hillsdale,
NJ: Erlbaum.

Shakir, A., and Farghal, M. (1991). The activation of schemata in relation to background
knowledge amd markedness. Text, 11, 201-221.

Schaeider, W., Korkel, J., and Weinert, F. E. (1989). Domain-specific and memory
performance: A comparison of high- and low-aptitude children. Journal of

Educational Psychology. 81, (3), 306-312.
Silberstein, S. (1987). Let's take another look at reading: Twenty-five years of reading

instruction. English Teaching Forum, 25, 28-35.

Singer, H. (1985). A century of landmarks in reading research. In H. Singer and R. B.
Ruddell (Eds.), Theoretical models and processes of reading (3rd ed., pp. 8-20).
Newark, Delaware: Intemational Reading Association.

Smith, F. (1971). Understanding reading. New York: Holt, Rinehart and Wilson.

Smith, F. (1975). The role of prediction in reading. Elementary English, 52, 305-311.

Spilich, G. J., Vesonder, G. T., Chiesi, H. L., and Voss, J. F. (1979). Text processing and
domain-oriented information for individuals with high and low domain knowledge.

ournal of Vi i '/ Behavior, 18, 275-290.

216



Stanovich, K. (1980). Toward an interactive-compensatory model of individual
differences in the development of reading fluency. Reading Research Quarterly, 16.
32-71.

Stanovich, K. (1992). The psychology of reading: Evolutionary and revolutionary

developments. Annual Review of Applied Linguistics, 12, 3-30.
Steffensen, M. S., Joag-Dev, C., and Anderson, R. C. (1979). A cross-cultural perspective

on reading comprehension. Reading Research Quarterly, 15, 10-29.

Steffensen, M. S. (1985). Register, cohesion, and cross-cultural reading. Applied
Linguistics, 7, 71-85.

Steffensen, M. S. (1988). The dialogue journal: A method of improving cross-cultural
reading comprehension. Reading in a Foreign Language, 5, 193-203.

Stern, H. H., (1983). Fundamental concepts of language teaching. London: Oxford
University Press.

Strother, J. and Ulijn, J. (1987). Does syntactic rewriting affect English for Science and
Technology (EST) text comprehension? In J. Devine, P. Carrell, and D. Eskey

nd language (pp. 89-101). Washington,

Swaffar, J., Arens, K., and Bymes, H. (1991). Reading for meaning: An integrated
approach to language learning. Englewoods Cliffs, NJ: Prentice Hall.

Symons, S., and Pressley, M. (1993). Prior knowledge affects text search success and
extraction of information. Reading Research Ouarterly, 28, 251-261.

Tannenhaus, M. (1988). Psycholinguistics: An overview. In F. Newmeyer (Ed.),
Linguistics: The Cambridge survey: Vol. 3. Language: Psychological and biological
aspects (pp. 1-37). New York: cambridge University Press.

Thorndike, E. L. (1917). Reading as reasoning: A study of mistakes in paragraph reading.
Journal of Educational Psychology, 8, 323-332.



Thorndyke, P. W. (1977). Cognitive structures incomprehension and memory of narrative
discourse. Cognitive Psychology, 9, 77-110.

Thorndyke, P. W., and Yekovich, F. (1979). A critique of schema-based theories of
human story memory. Poetics, 2, 113-126.

Ulijn, J. (1980). Foreign language reading: Recent trends and future prospects. Journal of
Research in Reading, 3, 17-37.

Ulijn, J. (1981). Conceptual and syntactic strategies in reading a foreign language. In E.
Hopkins, and R. Grotjahn (Eds.), Studies in language teaching and language
acquisition (pp. 129-166). Bochum: Brockmeyer.

Ulijn, J. (1984). Foreign language (FL) reading: conceptual and syntactic strategies and
their consequences for the role of the native language. International Review of

Applied Linguistics, 22, 71-73.
Ulijn, J., and Strother, J. B. (1990). The effect of syntactic simplification on reading EST

texts as L1 and L2. Journal of Research in Reading, 13, 38-54.
van Dijk, T. A. (1977). Text and context: Explorations in the semantics and pragmatics of

discourse. London: Longmans.
van Dijk, T. A. (1977). Context and cognition: Knowledge frames and speech act

comprehension. Journal of Pragmatics, 1, 211-232.
van Dijk, T. A., and Kintsch, W. (1983). Strategies of discourse comprehension. New
York: Academic Press.

Wade, S. E., Schraw, G., Buxton, W. M., and Hayes, M. T. (1993). Seduction of the
strategic reader: Effects of interest on strategies and recall. Reading Research
Quarterly, 28(2), 93-114.

Wade, S. E., Schraw, G., and Kulikowich, J. (1995). The perils of criticism: response to
Goetz and Sadoski. Reading Research Ouartedy, 30 (3), 512-115.



Wilson, P. T., and Anderson, R. C. (1986). What they don't know will hurt them: The role
of prior knowledge in comprehension. In J. Orasanu (Ed.), Reading comprehension

from research to practice (pp. 31-48.). Hillsdale, NJ: Lawrence Erlbaum.

Winograd, T. (1975). Frame representation and the declarative-procedural controversy. In
D. G. Bobrow and A. M. Collins (Eds.), ion and understanding: Studies
in cognitive science. New York: Academic Press.

Wolf, M., and Vellutino, F. (1993). A psycholinguistic account of reading. In J. G.
Gleason, and N. B. Ratner (Eds.), Psycholinguistics (pp. 352-390). Orlando, FL:
Holt, Rinehart, and Winston, Inc.

Yore, L. D., and Beugger, P. (1990). Journeys in Science. Collier Macmillan Canada, Inc.

Zerhouni, B. (1995). A variable-treatment study of L1, L2, and FL reading: A pilot study.
Unpublished manuscrit, University of Ottawa, Ottawa Ontario.

219





