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Backasround and Statement of the Problem

Nyt

Simce the early 1500's, there has been wore research in reading than in
any other curricular zrea (Zussell & Fea, 1965). Most of this research has
concentrated on the beginning stages cf reading skill development and has
focused primarily on word recognition. Far fewer studies have been concerned
with skills of comprehending printed material. Recently, however, the need
for additional research and better instructional practice in reading compre-
hension has begun to be recognized. There has been a call for investigation
of the cognitive pronesses involved in comprehending printed language and the
instructional strategies that facilitate the development of these processes
(Miller, 1973). Cibson, Tenney, and Sharabany (1971), for example, suggested
the need for a change of research emphasis from decoding processes to the
more corplex processes that determine whether the reader is getting informa-
tion from the printed ressage. And Carroll (1970) pointed to a need for re-
search to determine the detailed psy:hological processes by which skilled
readers comprehend the simple meaning of what they read and to determine the
way lexico-semantic, syntactical, aad typographical factors interact to yield
this comprenension.

In addition to the call for research in rcading comprehension, there has

meng parents and educators with what is

o}

been o growing dissatisfaction

' Wnat generally constit-

loosely called "reading comprehension instruction.’
utes reading comprehension instruction in the eclementary grades is repeated

practice in reading passages and answvering various types of questions related
to the passages. This kind of activity gives students an cpportunity to de-
monst rate whether they have comprehended what they have read, but it does not

provide them vith stratesics for encoding and processing the text while they

are reading it. Morcover, if students do not demonstrate adequate comprehen—
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sion, the typical procedure is to give them more practice in reading pas-
sages and answering questions. It is unlikely, however, that reading compre-
hension will improve with practice unless explicit instruction is provided
first., Therefore, what is needed is carefully sequenced instruction designed
to train, and then to provide practice in, those subskills shown to be re-
lated to reading comprehension.

In response to this perceived need for additional research and better
instructional practice in reading comprehension, the study reported here fo-
cused on selected processes and skills thought to be related to reading com—
prehension. An instructional program to train these sKkills was developed and
irplemented with a group of third graders, and the effects of training on
reading comprehension performance were assessed.

Theoretical Frameworl: and Purposes of the Study

Better understanding of reading comprehension is dependent on the ex-
plication of its component processes and skills and the nature of their in-
terrelationships. Certain processes and skills (e.g., decoding and vocabu-
lary) have been shown experimentally to be necessary for reading comprehen-
sion to occur. The nature of other processes and skills (e.g., syntax or
intra-sentence organization) and their relationship to comprehension need
further investigation.

It is widely recognized that accurate and rapid decoding of printed sym-
bols into language is closely related to reading comprehension (Carroll,
1970; Chall, 1967; LaBerge & Samuels, 1974; Perfetti & Hogaboam, 1975). Some
theorists even consider comprehension to result from accurate decoding
(Bloomfield, 1942; Fries, 1963). This extreme position appears untenable;

researchers and classroom teachers have reported the existence of students

4
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who decode fluently but do not grasp the meaning of the message (Cromer,
1970; Oakan, Wiener, & Cromer. 1971). Thus, although decoding skills are
necessary, even prerequisite, they do not guarantee comprehension of printed
language. 7

Knovledge of word meanings is also considered a mecessary component of
the recading comprehension process. The importance of vocabulary skills is
supported by results of the factor-analytic research of Conant (1942), Davis
(1968), and Langsam (1941). But sentence meaning is not simply the sum of
the meanings of individual words, and the meanings of words often vary with
the contexts in which they are used. Thus, word knowledge, although neces-
sary, is not sufficient for comprehension to occur.

The encoding of verbal information as meaningful units larger than the
single word appears to be necessary to obtain the meaning of combinations of
words (Cromer, 1970). The formation of these meaningful units appears de-
pendent in large part on knowledge of syntax or the structural relationships
among words in sentences (Denner, 1970; Resniék, 1970; Ruddell, 1969). Find-
ings such as these suggest that certain intra-sentence organizational proc-—
esses and skills are an important component of reading comprehension. Fur-
thermore, although several authors suggest the need for specific syntactic
or organizational training to enhance reading comprehension (Bormuth et al.,
1970; Denner, 1970; Gibbons, 1941; Resnick, 1970), a review of the literature
revealed no systematic attempt to train these skills and to measure their
effects on readinz comprehension.

The sentence anagram task, a word-grouping strategy, and a training pro-
cedure were developed to train intra-senternice organizational skills. The

sentence anagram task involved rearranging a scrambled set of words (from

5)
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5 to 15 words long) to form a single sentence. The sentence anagram task
appears to be a sui;able task through which to traia intra-sentence brgan—
izational skills because sentence anagram performance correlates positively with
reading comprehension test scores (Gibbons, 1941) and because sentence anagram
solntion is facilitated when words are prearranged in phrases (Oléron, 1961).
Results of pilot testing indicated that organizing words into phrases and
clauses appears to be necessary for solution of 1. g sentence anagrams. That
is, short (5-7 words) sentence anagrams can be solved in brief periods of

time without first organizing the words into groups; but attempts to solve
longer (10-15 words) sentence anagrams in relatively brief time periods

appear to 'over? .ad" shoft—term memory, unless the words are first grouped

into phrases or clauses. Thus, it was speculated that if organizational skills
were trainable, then systematic sentence anagram organizational training would
facilitate sentence anagran solution. Further, insofar as improved sentence
anagram performance reflects an improvement in general organizational skills,
this improvement was expected to be reflected in the quality of reading
comprehension.

The word-grouping strategy, developed for this study, was based on the
Lindsay-Yorman model of human memory (1972) and Fillmore's case grammar
(1968). The strategy was designed to induce students to solve sentence
anagrams by arranging words systematically into phrases and clauses and or-
dering these units to form a sentence. The studenfs were taught to form
word groups by identifying the verb and asking a series of questions to
group the remaining words and to determine how the word groups arc related
to the verb. Thus, the training procedure involved instruction in and prac-

tice on the use of the word-grouping strategy to solve sentence anagrams of

6
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increasing length in relatively less time. (See the Appendix for a model of
the word-grouping strategy and for a description of the training procedures.)

Given these coansiderations, the purpoées of this study were (aj to inves—
tigate the possibility of training or improving intra-sentence organizational
skills {in the contexé of the sentence anagram task), and (b) to explore the
effects that training had on reading comprehension. Because comprehending
written text is assumed to depend on many subskills, rather than on a single
skill, and because tests of reading comprehension typically require demon-
stration of more than one subskill, four different reading comprehension tests
were used to measure the transfer effects of intra-sentence organizational
training. It was further proposed that training would have transfer effects
that differed according to the relationship between the requirements of the
training task and the requirements of the different reading comprehension
tests. Thus, a third purpose of this study was to explicate the differential
effects training had on performance on different types of reading comprehension
tests. The four tests used were: a timed sentence recognition test that
measured the speed with which students could distinguish meaningful sentences
from nonsense and false sentences; a cloze test that measured the accuracy
with which students could reconstruct a meaningful story from text that had
every fifth word deleted; a prompted verbatim recall test that measured the
accuracy with which students could reproduce or paraphrase sets of sentences;
and a passage—question test that measured the accuracy with which students
could respond to multiple-choice, literal and inferential comprehension

questions based on a passage when the passayge was available for reference.

7



O

ERIC

Aruitoxt provided by Eic:

Weaver_ 6

Main Hypotheses and Methodology

A two-factor randomized block design was used: two treatments (Experi-
mental and Control) by two levels of reading ability (Average and Above Av-
erage). The data were analyzed in relation to the questions posed by the
study. The first three questions asked (a) whether experimental and control
students and (b) average and above average readers differed significantly in
their performance on the sentence anagram posttest, and (c) whether there was
a significant treatment by reading level interaction. Scores from the sen—
tence anagram test were analyzed using two-way analysis of variance (Treat-
ment X Reading Level).

Thevnext three questions asked (a) whether experimental and control
students and (b) average and above average readers differed significantly
in their performance on four tests of reading comprehension, énd (c) whether
there was a significant treatment by reading.level interaction. Test scores

from the reading comprehension tests were analyzed simultaneously using two-
way multivariate analysis of variance (Treatment X Reading Level).

The last question asked whether the effects of sentence anagram or-
ganizational training were reflected differentially on the four tests of
reading comprehension for experimental and control students, and for average
and above average readers. This question was answered by using discriminant
analysis and univariate analysis of variance.

Subjects
The subjects in this study were 31 third graders attending a public

school in a middle class suburban area near Pittsburgh, Pennsylvania. The

.
.

experimental and control groups were equated for reading level (determined

by reading grade equivalent scores) and for sex. Average readers were the 15

8
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students whose reading grade equivalent scores were less than one year above
the expectad score (3.8) at the time of testing. Scores ranged from 2.1 to
3.6 (1 = 2.82; SD = .57). Above average readers were the remaining 16
students whose reading grade equivalent scores wWere one year or more above
the expected score (3.8) at the time of testing. These scores ranged from
3.8 to 5.8 Qj== 4.45; SD = .60). The average and above average readers were
divided according to sex and assigned randomly and equally to treatment
groups.

Sentence anagram organizational training was conducted with the.16
students in the experimental group on an individual basis. Each student was
seen for approximately 15 minutes, two or three times a week and no session
took place during formal reading instruction. Control students remained in
their classrooms and did not receive any training. Each eipe;imental student
was placed in the training program according to his or her sentence anagram
pretest performance. For each student, training began with sentence anagrams
that were the length of the longest correctly solved pretest item, where
all previous items were solved correctly. Training continued for each student
until he or she could solve sentence anagrams (within specified time limits)
that were five words 1oqger than those solved on the pretest. The mean num—
ber of sessions needed for the above average readers to compliete the training
program was 15.75 (ranging from 14 to 19); average readers required a mean
of 18.12 sessions (ranging from 15 to 21). Students could generally complete
between 6 and 10 sentence anagrams in a session.

Results

Results of Sentence Anagram Training

The effects of sentence anagram training were assessed using the results

9
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of the sentence anagram posttest. The two dependent measures analyzed were
the total number correct, and the average number of seconds per item required
to solve eight sentence anagrams, four that were five words long and four that
were six words long. The possible range of scores was 0 to 26. . The method

of analysis used was 2 X 2 (Treatment X Reading Level) analysis of variance
for each of the dependent variables.

The posttest analysis of variance for the number correct on the sentence
anagram test yields highly significant differences between experimental and
control groups, F (1, 27) = 22.56, p < .0001, and between average and above
average readers, F (1, 27) = 41.55, p < .0001. These results favor the ex-
perimental students and the above average readers. The interaction between
treatment group and reading level is not significant.

The analysis of variance for the average number of seconds per item
shows moderately significant differences between experimental and control
groups, F (1, 27) = 5.77, p < .02, and highly significant differences between
average and above average readers, F (1, 27) = 16.12, p < .0005. These re-
sults favor the experimental students and the above average readers. The
interaction between treatment group and reading level is not significant.

Effects of sentence anagram training on reading comprehension were as-
sessed using the posttest resuits of four reading comprehension tests. The
four dependent measures and their possible ranges were the number of seconds
required to complete the timed sentence recognition test (0-26) and the num-
bers correct on the cloze test (0-55), the prompted verbatim recall test (O-
20), and the passage-question comprehension test (0-45). The method of anal-
ysis used was a 2 X 2 (Treatment X Reading Level) multivariate analysis of

variance on the dependent variables tested simultaneously.

10
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Multivariate analysis of variance on the four dependent measures in-
dicares significant differences between experimental and control groups,

F (4, 24) = 6.21, p <.0015. The difference between average and above av-
erage readers is also significant, F (4, 24) = 6.31, p< .001. These differ-
ences favor the experimental group and the above average readers. The in-
teraction between treatment group and readiné‘level is mot significant.

Discriminant analysis reveals which particular tests account for the
differences suggested by the results of the multivariate analysis. The
results of univariate analysis of variance for each variable aid in the
interpretation of the multivariate and discriminant analysis.

The results of the discriminant and univariate analyses on the four
reading comprehension tests indicate that the loci of the difference between
experimental and control groups appears to be centered in the cloze test,

F (1, 27) = 6.65, p < .Ol?, discriminant f;ﬁction coefficient (dfc) = -.57,
and in the prompted verbatim recali test, F (1, 27) = 16.90, p < .0004, dfc

= .77. The timed sentence recognition test, F (1, 27) = 2.56, p < .12,
dfc = .43, and the passage-question test, F (1, 27) = .005, p < .94, dfc =
.39, contribute some "weight'" in discriminating bef%een groups, but thé pat-
tern of univariate F-ratios indicates that the contribution is not significant.

Reading level centroids, those comparing average and above averége read-
ers, indicate that the cloze test, F (1, 27) = 19.71, p < .0002, dfc'= -.59,
and the passage-question test, F (1, 27) = 20.01, p < .0002, dfc = -.57, are
important discriminators between reading levels. Although differences were
not reflected on the discriminant analysis, the univariate F-ratio and its

associated probability level for the timed sentence recognition test, T

(1, 27) = 4.50, p < .03, dfc = .05 indicate that this test also contributes

11
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to reading level differences. The prompted verbatim recall test does not
discriminate between average and above average readers, F (1, 27) = .006,
P < .9, dfc = ~.04.

Results of the Follow—~the~Dots Test

The results of this study suggest that intra—sgntence organizational
training improved performance on the sentence anagram task and that these
effects transferred to and improved performance on certain reading comprehen-—
sion tests. It might be argued, in the absence of control group intervention,
that these improvements wére the result of special attention from the experi-
menter and the novelty of the experimental situation, instead of the result
of training.

A follow-the-dots test was given to all students before and after sen-
tence anagram training to help support the contention that posttest results
reflect effects of training rather than effects of the experimenter and/or
experimental novelty. The follow-the-d?ts test is very different from the
sentence anagram task, so it was highly unlikely that training would imp;ove
follow-the-dots performance. But, performance of experimental students might
improve on it if, for example, they tried harder in an attempt to please the
experimenter. Thus, it was reasoned that if experimental students generally
outperformed control students on posttests, including the follow-the-dots
test, results would have to be interpreted cautiously in light of possible
experimenter and experimental novelty effects. If, on the other hand, ex-
perimental students outperformed control students on other posttests but were
not significantly different on the follow-the-dots test, then results woculd
more likely be attributable to the effects of sentence anagram training. The

dependent measure analyzed was the total number of patterns completed correctly
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Discussiow

The results of this investigation indicate that students who reccived
sentence anagram training were significantly more accurate and faster on the
sentence nnagram test than were studeats who did not receive training. LResults
of the seantence anagram posttest and observations made during sentence anagram
traiaing are strong cvidence that organizational sgkills can be developed and
inproved by trafning students to use the word-grouping stratepy to solve sen-
tenre anagrams aad by giving them ample practice with feedback. That is,
students can be taught to group words systematically inlo meaningfuaul units
larger than the single word.

Further, the results of th.: investigation indicate that when readingz com
prehensicon was measuared by cormbining the four tests, students wha received sen-
tence anagram training performed significantly btetter than students who did noc.
These results suggest that improving organizational skills in one context
peneralizes to and improves reading comprehension, as measured by a combination
nf ditferent readianz comprehension tests.

It was susgested that effects of scntence anapgram training would be re-
flected differently on the tests of reading comprehension because of differ-
ences between skiils weasured by each test and tie skills emphasized during
trainins. The results of the discriminant and univariate analyses indicate
that for experimental and control students, effects of sentence anagram
training transferred most to the prompted verbatim recall test and next to the
cloze test. FEffects of training transferred less to performamce on the timed
sentence recegnition test and lecast on the passage-question test. During
training, students were taught to “chunk”™ words into phrases and clauses and to
use syntactic cues to form these wnits. Demonstration of these skills was re-
cuired on the prompted werbatin recall test and the cloze test, respectively.

Tuess results support the view that reading compreliension depends on many skills

14
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and demonstrate the value of explicit instruction and practlece on the com-
ponent processes and skills required for comprehension of text.

Iostructional luplicaticns

Seme important instructional implications can Le drawn from the results of
this study. Flrst, the results support the value of instruction cxplicitly de-~
signed to irprove reading comprehension and suggest that in addition to instruce—
tien and practice in decodiug and voc1hulary development, instruction in otler
skills enhances the quality of reading coxprehension. The task used and the
proredures followed in this study demonstrate that intra-sentence organizational
skills can be trained and therefore merit specific instruction in the classyoom.

The sentence anagram task is particularly suitable for the purpose of train-
ing intra-sentenve organizational skills., First, the task provides a veliicle
for training and pruwtice cn the use of the word-grouping strategv. Second,
solving sentence anagrans is in itself evidence of sentence comprehension, and
it therefoeore provides an opportunity for students to demonstrate comprehension.
Finally, the task is fun--it ha- pame-like qualities, and students enjoy 'play-
ing” it. These gare-like quailities, a rotor component (manipulating cards)
and o competitive component (increasin: sentence length and speed), are highly
netivating and thus increase the likelihood that orpanizaticnal skills will
irprowvs,

Generally, the results of this stuldy imply that the classroon teacher
would Jo vell to apply (thevretical) principles of learning and ivctructicn to
ali skills tausht in the classroom. Sperifically, this study effers the class-
roem teacher u svatematlic procedure for training organirzational skills and in-
proving reading compretension.  These resalts wvore achieved after a total eof
about 3 1/2 heurs trainiaz with ea h sradent,  Spending this amount of tire
with each stulen: is not feasible in a traditienal classroom, but the training

mrovwvedare Is probadbly adaptable to group- ol peer-instruction. It is also
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conceivable that the training procedure could be modified and take the form of
a "learniny center' activity vhere students could work independently. A third
fnstructional implication can be dravn from the fact that training one set of
reading comprehension subskills iuproved perlormance on certain reading com-
prebension tests,  Specifically, word-grouping tralning on the sentence anagran
tash improved performance on the cloze test and on the prompted verbatim recall
test. The clove requirces studeats to folleow the detailed ideas and grammatical
patierns that are coatained within sentcences anld arong closely adjacent groups
of sentences, Jspparently, the word-grouping strategy enabled students to
attend to structural relationships among words in sentences. This attention
ta eyntax transferred to, and resulted in improved performance on the cloze
comprehensicn test.  The prompted verbatim recall test measures short-term
recall for gproups of seatences. PBecause short-tern recall irproves as the
size 0of the "processing' wnit increases, imnroved perforrance on the ciompted
verhat im recall test implies an increasc in the size of the unit. Presumably,
the <ord-grouping strategy affected a general increase in the size of the
"ehunk' by which information is encoded and processed; this, in turn, resulted
in improved performance oa the promptedd verbatim recall test. These results
irsply that certain skills have hiph transfer value, that is, thev can be trained
in rme contest and vill generalize to cortain otuer contexts. This suggests
tiat ifdentifying and training these apparently rore general skills may be more
¢fficient than providing trainiors for every set of skllls that students are
exprted to master.
Futere Fesearsh

Several Jirections for research are sugzested by the findings of the

prosent srtudv.  In pemeral, this stadv needs to be extended to different

sarprles of s -mts. For evarnie, an extension corparine trainine effects
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across different age proups could be productive in tracing the acquisition and
development of tlie crgaiizational skills taught in this study. In addition,

the average readers In this study were no more than one year bhelow their average
expected reading level. Further exploration is-nceded to determine whether a
certain level of decoding competence is prorequisite to improving organizational
skills, or whether training in both sk%ills can be concomitant.

The sentences wsed ir tue training and testing procedurer were all in the
active voire. It would be interesting to investigate whether the sentence ana-
gram task and a modified version of the word-grouping strategy could be used,
for example, to familiarize young students with the passive censtruction. It
would also be of interest to trace the spontaneous development of solution stra-
tegies, those that develop in the absen.c of direct instruction. Such inves-
tigation could provide useful information regarding the development of organ-
izational and problem-solving skills.

Finally, an extension of this study that {ncludes control group intervention
is needed. In addition to comtrolling for experimenter effects, differevnt con-~
trol treatments could be rompared with sentence anagram training to determine
the muwt effective and efficient method for training organizational skills and
fmproving reading comprehension.

In surmary, the results of this research support the usefulness, for the
elerentary classroom teacher, of the sentence anagram task and the word-grouping
strategy for training organizatienal skills and improving reading comprehension.
In aidition, these results support the findings of certain psycholozical and
paycholinsnistic research and supgest several potentially useful directions for

future research.

—t
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APPENDIX

Word-Crouping Strategy and Sentence Anagram Training
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The word grouping strategy was designed to induce students to arrange
words systematically into phrases and clauses, and then to arrange the phrases
and clauses into sentences. The students were taught to form word groups by
first identifying the "action word," or verb, and then asking a series of
questions to group the remaining words and to determine how the word groups
are related to the verb.

Theoretical support for the notion of forming a word group with the verb
functioning as the pivot came from a model of human memory proposed by Lindsay
and Norman (1972). According to their model, events are encoded in memory by

'

first ignoring the details and identifying the "action,"” or verb of the sentence.

' and the "recipients."

The next steps are to find the "agents," the "objects,’
The Lindsay-Norman model is based, in part, on the case grammar proposed by
Fillmore (1968).

Figure 1 shows the general structure of the word-grouping strategy devised
to capture the centrality; or pivotal function, of the verb. The model is
capable of constructing five- to fifteen-word declarative sentences in the
active voice. The actions (rvectangles) and decisions (diamonds) are those

thougit to be involved in skillful performance of the sentence anagram task.

The model assumes knowledge of the concepts "action word," "WH question,"

. ”

syntactic and semantic "sensibility," and "complete sentence.' The box at
the bottom left of Figure 1 presents an order, heuristic in nature, in which
to ask the WH questions.

The actions and decisions depicted in the model formed the basis for
sentence anagram organizational training. Students were taught how to per-
form the actions shown in the rectangles and how to monitor their actions by

asking and answering the questions depicted in the diamonds. The use of the

word-grouping strategy to solve a sample Sentence anagram was demonstrated by
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Find action word
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B

Ask WH qulestion‘z

Cc

Order units

[

D
Is order

E
Have all

sensible ?

Is

orders been
tried ?

G
» Find “helping’”’ words {auxiliary

unit group
complete ?

4
Can
sentence be Yes

verbs, function words)

J
Have ail

completed by adding
remaining
words ?

Have

all WH
questions been
asked ?

words been

questions been
asked ?

2 1. WHo ? 4. WHen ?
2. WHat ? (WHom) 5. WHy ?
3. WHere ? 6. How?

Figure 1. Model of sentence anagram word-grouping strategy for declarative sentences in the active voice.
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the experimenter. A simplified version of the word-grouping strategy was
presented to establish the steps of the strategy and the order in which they
were to be executed. Each action and decision (including examples of how to
r2solve incorrect decisions) was verbalized by-the experimenter to demonstrate
the type of behavior in which the student should engage. Next, the student

was asked to imitate the experimenter, who, in turn, encouraged the student to
refer to the printed table and otherwise prompted the student whenever necessary.
Decause the training program was individualized, the amount and typé of explicit
instruction varied from student to student. In addition to training in the

use of the word-grouping strategy, all children were exposed to the following
training procedures and activities:

1. The concepts of verb and action word, WH question, sensibility, and
complete sentence were taught to each student.

2. Once a student was solving sentence anagrams of any given length by
using the word-grouping strategy, a time clement was introduced. Students
were encouraged to decrease the time needed to solve the sentence anagrams.
Time was recorded and students were informed of their progress. These data
were used to determine when to introduce longer sentences.

3. Once students were able to solve sentence anagrams of any given
length, at least 807 of the time within the time limits set by the pretest,
sentence anagrams one word longer were introduced.

4. Vocabulary level and sentence structure of the sentence anagrams were
the same for all students. The vocabulary was no higher than second-grade

level, and the sentences were declarative and in the active voice.
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