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EFFECTS OF TRAINING IN CONSTRUCTING GRAPHIC ORGANIZERS ON
DISABLED READERS ™ SUMMARITATION AND RECCGMNITION CF

EXPOSITORY TEXT STPUCTURE

ABSTRACT
The study .nvest.gate¢ the erffects 0f tra.ning in use ¢of

gr4aphic organ:zers cn the summarization strateg:es of disabled
reacers. After pretesting, 2z reading ciin:¢c populat.cn ¢f 2!
disabled reacers w:th a mean age ¢f !3 vears, T months, received
five heurs of tra:ning in use Of graph:c organ.zers 1o map
expcs:tory passages. Instiruction incluced :training in text
tructure macrorules, moceling of the mapping procedure, ang
indlvidual student practice with feedback on results. DPosttest
results indicated signitficant improvement :n subjyents ability to
identify levels of important ideas 1n tex: structure. The most
dramatic improvement was found .n ability to i1cdentify main icea
statements. In addition, subjects’ ability to summarize

expository text improved.
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EFFECTS CF TRAINING IN CONSTRUCTING GRAPHIC ORGANIZERS 0N
CISABLED READERS SUMMARIZATICN AMD RECCGNITICON OF

EXPOSITORY TEXT STRUCTURE

Backaround

This stucy was preopied by a concern for :dent:fication cr
tnose facicrs wnicn lead to improvement in disioled reacers

-

ability to comprerend expes:tory text. In pacticular, it
addressed :the gquestion of ncw the use of a niecarcn:ical,
generat:ve ;earning stratecy such as constructing graph:c
organizers can help readers improve the:r metacogn:tive abiltity
to icdent:fy importance leve! and to summarice i1deas found in
expository text.

Identification of important ideas is carried out by readers
based on two sets of criteria, reader-based and text-basec
criter:a (Van Dijk, 1979). Reader-based, or contextual, criter:a
reflect what is important to the ingividual reader. These
criteria include the reader s purpose for reading (Anderson &
Pearson, 1984), pr:or knowledge (Afflerpach, 1986, 1%$87), and
emotional response to the content (Martins, 1982).

Text-pased criteria for importance identificati:on are
largely signaled by text structure, though authors can use other

types of metadiscourse such as attitudinal and informational

comments to Signal importance (Crismore & Hill, 1988). In order

to adequate assign !mportance and comprehend, readers must be
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able to recognize the tcp-level structure of exposiicry text
using signal words and transitional statements and common
organizaticnal patterns (Meyer, 1979: Tayior, 198C:.

Yuch recent research :n reading comprehensicn has indicated

that reacers :mpertance ass:gnment abilitv--the:r zpility to

ot

recognize :!mportant iceas :n text--:s an impcrtant factor in
genera! comprehension 2nc¢ recal!! (Brown & Day, :©83: Brown, Cay,

and Jones, !983: McNei! & Zcnant, 1982; Tayl!or, .%82: Winograc,

~s

1984; Wittree<, !©8Z). TFreebedy apd Anderssn (188 o

teune th

i

reacders rating of importance of propcsiticns :n text predicts

(218

much of the var:ance in the.r recz]. ¢f those crepes:t;ons.

Meyer. Branct, and Bluth (1980’ have suggestea that reacers
use the top-levei siructure of text to search for reiat:ons that
link informatiorn :nto some cohesive wncle, Readers who are
unaware of structure employ an unorganizecd or serially organized
encoding of information that resu!ts in an aimost rancom
retrieval of ideas, and thereby inhibits ccmprehension.

Abillty tc summarize has been of key concern to researchers
Investiga*ting importance assignment. Xintsch and van Dijk (1978)
have noted the importance of readers' ability to construct
“second-order discourse," text produced with respect to other
texts, such as recalls, summaries, and critiques. Rinehart,
Stah!, and Erickscn (1986) “sund that direct instruction in
summar{zing heightened student awareness of top-level
Information.

Brown and Day (1983) conducted several studies of stucent
summarizaticn ability. They developed a hierarchical set cf

summarizing rules based cn Kintsch and van Dljk's (1978

S
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comprehensjon macrorules.

1. delete meterial that is unimportan

-

-n [
~

~el .

..
tiect, :n that '
erzect, !~ ths= he

igner the leve! of

the suprects able tc apply 1t.
invention rule only halé the time :n their
2ay conguced that the az:'ity o use text

can be abstractec,

generally assumed.

Apjlity of students to
importance and constructing
Both Braddock (1974) and Baumann and Serra
authors infrequently present explicit main
expository text.
ceader. Schallert and Tierney (198!) have

real-1ife classroom matertal, authors rarel

stated organization pa“tern.

Niles (1965) called for the explicit t

requires higher 'evel!s of thinking and reading ability than :

Summarizing

Briefly, the summarizing rules are:

t

<. celete matecrial that is repetit;ve

3. substitute 2 supercrdinate term for a subordinate term

4. select the top:c sentenc

5. :nvent a top:ic sentence :f the paragrapk nas none

Sup.ects .n the stuc:2s were .n the f:rth, seventh, ang
tentn graces and :n ¢o!'ege. Brown anc Day found an age oy rule

~,lo
- W v

the rewer were

Even coliege students used the

summar:es. Brown and

-
. N

informat.on so tnat

reducec, and reorganized :nto a summary

S

function independently in assigning

summaries 1S an important skill.

(1984) have found that

idea statements :n

This places the burden upon the individual

also found that :n

y follow an explicitly

eaching of text

organizational patterns to students, but there is some concern

that jdentification of important ideas is not being well taught

In ¢lassrooms.
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developmental reading textbooks at the seconcary ievel. They
found no evidence of any systematic, sequenced instruction about
main ideas that progressea from simple to complex and that
resulted in eventua! transferca! cf responsibi!ity to students.

researchers have exam:ned a var:ety of methods to help
students i1mprove comprehension through :mproved 3o;lity to
.centify :mpcrtance. Scme cenef:ts can be gz.ned through
considerate constructiocn of textua! mater.als. Baumann (1°86),
tor exampl'e, found that comprerensicn is 1mproved when science
texts are rewritten so that ma:n jceas are cued by headings,
italicized, appear at the beginning cf text units, and made
explicit.

Yet teachers cannct depend upon considerate materials. The
crucial issue of incependence of importance assignment ab:j:ty--
the ability of students to function in finding and using main
ideas even when text is not considerate--has been raised by Moore
and Smith (1987). It is among poorer readers that inability to
recognize Important jdeas is seen most often.

Poorer readers are less well able to identify importance of
ideas in a reading passage (Dunn, Mathews, & Bieger, '979; Eamon,
1978; Garner, 1985) than better readers. Poorer readers do not
make optimal use of text structure for recal! (McGee, 1982Z;
Smiley, et ai., 1977). Both Meyer, Brandt and Bluth (1980) and
Taylor (1980) found that good readers are more !ikely to usec use
top-level structure to aid recall. The orai recal!! of poorer
readers was less well organized.

Winograd (1984) worked with good and poor readers in 8th

grade and found that poor readers had dlfficuity using
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summarization rules effectively in part because they have
difficulty identifying important ideas in passages. Poorer
reacders seemed to assign importance t> sentences that are
personally interesting, whil!e better readers identified important
sentences accord:ng to their information. Even when pcorer
reacers d.d correctly assign impcrtance, there was a tendency for
them ¢ neglect to inc.uce these :mportant ideas :n :their
summaries.

Zxplicitly stated organizational relationsnips can :mprove
the comprehens:cn of pcorer readers (Marcnall & Glock, 1976-
1979}, but as noted above, !ittle classroom textua! materiz! :s
censtructed in this fashion. In a ser:es of three previous
Instructional studies, the authors of the present study worked
with disabled readers, attempting to help them develop strategies
for improving their comprehension of expository text, In
particular their ability to identify importance levels of
statements within passages. In the first two studies (Weisberg &
Balajthy, 1983), 24 disabled readers were trained in a modified
version of Brown and Day’s (1983) summarization macrorules. The
students were taught to identify and underline sentences
representing the following three levels of text structure with
different colored pencils: Less important details (blue),
important facts (red) and main ideas (black).

Findings indicated that students could be taught to improve
their ability to recognize levels of importance within highly
structured expository passages. However, extra training was

necessary to achleve significant Improvement (n dlfferentiating

iy
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important fact statements from less important detail statements.

A third study (Weisberg & Balasthy, 1984) focused on heiping
these same dissbled readers write better summaries basec on their
identification of main 1deas and important facis in passages.
Results indicated that post-tra:aing summaries contained
significant!y more main ideas and important facts than gid the
studenis pre-training summar.es.

When the postiest summar:es were ara:yzeg more closely,
however, !t was obv:ious students had used a delete anc cepy
strategy. That is, they simply copied the sentences containing
the main 1cdea ana important facts word-fer-werd for the:r
summar:es. Both the researchers and the students teachers
recognized the need for students to generate summaries in their
own words, making summarization a more involved cogn:tive task.

In a preliminary attempt, the passages were removed from
students: view once the underlining procedure had been carr:ed
out, in order to force writing of the summaries in the students-
own words. These reading disabled students were unable to
function under those circumstances. An intermediate step in the
summarization process was needed. Other studies had investigated
the use of hierarchically organized graphic organizers to enhance
readers’ comprehension and recall (Berkowitz, 1986; Boothby &
Alvermann, 1984; Reutzel, 1984; Sinatra, Stahl-Gemake, & Berg,
1984). This organizational device has also been called a
semantic map (Sinatra, Stah!-Gemake, & Berg, 1984) and a pyramid
(Solon, 1980; Clewell & Haldemos, 1983).

The present study was undertaken to answer several

questions. First, can the use of grapnic organizers as a
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learning etrategy improve disabled readers ability to assign
levels of importance to explicitly stated ideas in expesitory
text? Second, does the ability to select more important jdeas in
expcsitory passages :mprove readers written summar:es? Third,
woulcd these learning strategies i1mprove subjects: corprehension,
as measured by a multipie choice test? Finally, it was hoped
that if the results were positive, an examinat:on of -he measures
obtained in the study would give some :ndications as to how that

improvenment cccurreq.

Method

Subsects

Training was carried out with 25 students, the two classes
of yunior high school age students attending a full-time,
ungraded clinicai school for the reading/learning disabled. Fach
student had been previously classified as reading disabled on the
basis of reading achievement test scores at least two grade
levels below expectancy. For the analyses of the results, 4
students were dropped from the study due to poor attendance
during training sessions.

The subyects’ mean age was 13 years, 7 months. Their mean
IQ on the WISC-R was 99. Their mean score on the reading subtest

of the Stanford Achlevement Test was equivalent to the 5.§ grade

level.
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Training Procedures

Subjects rece:ved five days of training, for one nour per
day. In a typical training exarcise, subjects f.rst hac to
1dent :fy the passage s ma!n idea and important idea sentences oy
appiying the macrorule urgeriining precedures expiainec above
(sim:!ar to Brown ang Lay s [°83 procedures’. 3ub_ects had been
taught these macrorule procedures pricr *o the start ¢? the
stuay.

After that, students cons:ructec 2 hierarcnica: graphic
organtzer tc reflect the p:ssage s top levei idees. They
incurporatea the i1ceas they nad just under!ined into their
graph:c crgan:zers. The grapnh:c organizers consisted of boxes,
within which ideas from the passage were cecorded in telegraphic
writing--short phrases or clauses that condensed the senterce
information. The final step was to write a summary based cn
their graphic organizers. Subjects were taught the procedure on
the first day, and they practiced and received feedback on the
procedure for the remainder of the training sessions.

Constructing graphic organizers with telegraphic writing was
taught as a four-step procedure (see Figure 1). First, after
subjects had jdentified levels of importance in pcssages by their
underlining, they drew a long rectangle at the top of the page
and two or more rectangies at a lower level on the page. These
rectangles were arranged to reflect the paragraph s.ructure and
formed the outline for the students’ graphic organizers.

Second, subjects had to re-read the sentences they haa
identified as the passage s main ;dea and important facts. The

Ny
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eritical elements in the sentence were reduced to a few key words
as 1f they were going to be put into a telegram. The researchers
offered many exampies during tra:ining to cemonstrate how a few
worcas can contain the statement s essential information.

Next, students urote the contents of each rectangle by first
condensing the passage s ma:n .dea into a phrase or clause and
weiting it in the tcp rectangle of their maps. They continued
with the same procedure by wr:ting the passage’s important facts
in the lower rectangles.

Fourth, students drew arrows from the map's top rectangle
containtng main :dea information down to the two or more
rectangles on the next lower level contaiging important fact
information that supportec the main idea. This was done to
emphasize the levels of importance.

At this point in the training procedure, original passages
were removed. Sub/ects then wrote summaries in complete
sentences using only the telegraphic phrases in their graphic
organizers as their guides. For the purpose of this stuay,
summarizing was operationally defired as inclusion of those jdeas
from the text that were speclifically Identifiea as important
within the top-levels of text structure by two reading
speciallsts.

The original passages were then returned to students who
received feedbact. from the researchers about: (a) the levels of
importance in passages; (b) Information that should have been
Included in graphic organizers and summaries; (c¢) and reasons for

these decisions. During this dally feedback proceduce, subjects

1 "23
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indicated by their discussion, as wel! as from the information
included in their maps and summaries, increased sensitivity to
important 1deas :n passages, and improved abil!:ty to write

summar:es that synthesized passage information.

Testing
A pretest-posttest design was used due t0 Schoo!
administrative reZirictions on the ces:gn uf the stuay, as wei.
as the small size of the school and the unigue cnaracteristics of
the clinical pooulation at the schoo!. Pretesting prior to the
training sessions required subjects {C: (1) Read 2 passages: (2)
differentiate .evels of importance in passages by .nderlining
less important details in blue, important facts in red, and main
fdeas in black; (3) write summaries of the passages with passages
removed; and (4) take a multiple-choice ccmprehension test.

Passages ‘see Appendix for example) were adapted from fourth

grade social studles texts. Mean readabi!lty was sixth grade
(Fry, 1977)>. The passages ranged In length from 78 to 118 words,
with a mean of 92 ' -rds. As necessary, passages were rewritten
to have one stated main idea somewhere within the passage, at
least two important facts supporting the main idea, and several
less important details, each of which related to ore cf the
Important facts. While these tightly organized adapted texts
were not representative of most classroom reading materials,
which are 'ess well organlzed, the highly organized expnsition
was deemed desirable for enhaancing a controlled study designed to

analyze the relationship between the contents: h.erarchical

()
™
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levels of importance.

Posttests required subjects to read 2 new passages.
Procedures were identical to the pretesting except that all
subjects constructed graphic organ:izers as an :ntermediate step
between underlining and writing summaries.

In order to ensure equivalence of pre- and posttest
acm:nistraticne, the four testing passages were given t0 stucents
In counterbalanced order hoth within and between agministrations.
That !s, hatf the subsects were given two passages as a pretest,
while the other half recelved the other two passages. For the
posttest, subjects received the two passages they had not read :n

the pretest.

Scor:rg

Three general measures were obtained for each pretest and
posttest, an importance assignment score, a quality of
summar:2ing score, and a multiple choice comprehension test
score. Scores were further divided according to level of
importance.

There were two percentage scores reflecting subjects’
accuracy In their assigning of levels of importance of passage
information, one for main ideas and one for important facts.
These scores were obtained from subjects’ underlinings of passage
contents. Main ldeas were underlined in black, important facts
In red, and less important details in blue. Underlinings were

matched to the template of *a unlts previously identified as

" -
(93}
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being main idea and important fact, respectively.

Written summaries were scored against a template of jdea
units listed on a master !ist. The master list of icea units
were opbtained by parsing the text into idea units ang rating
their reiative .mportance, on a three level scaie from main idea
to important fact to 'ess important detail. This pars:ng and
rating was carried out :n accordance with the technique gescribed
by Johnson (!%73). Two scores were obtained for each subject, at
the main icea level and at the impertant fact levei. Each scere
was the percentage of jtems on the template [ist at that level
which had been 1ncluced :n the summary.

Finally, a percentage sccre was der:ved for comprenensicn,
based on mu!tiple choice test questions. The questions dealt
with passage information at two levels of structural importance,

main ideas and important facts.

Results

Data were analyzed with three separate analyses of variance,
one each for assignment of levels of importance, inclusion of
important passage information in the summary, and immediate
retention. Each analysis was a repeated-measures ANOVA with two
factor2. Factor ! was Test (pre and post). Factor 2 was Level
of Importance (main idea, important facts, and in the underlining
analysis only, less important details). Mean scores, broken down
by level of structural Importance within the passages, are

reported in Table 1.

The first ANOVA dealt with the assignment of levels of

14
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importance and was based on the underlining task. A significant
main effect was indlcated for test, F (I, 20> = 8.08, p < .0!,
show:ng overall :mprovement between pretest anc posttest.
Subjects scores 1ncreased an average of about !S5 percentage
points on the posttest. Subjects :mproved in ability tc :centify
both leve!s of structural importance, main idea and important

facts. The average total uncerlinino score on the pretest was

rt

57.92% and on the posttest 82.16%. There was no main effect for
level nor was any interact:on founc.

The second ANQVA dea!t with the inclusion of Important
passage informatfion and was based on the summar:zing task. &

sign:ficant main effect was indicated for test, (1, 20) = 6.86,

1053

p < .C5, showing overall improvement between pretest and
posttest. Subjects' scores at each .evel increased an average of
about 15 percentage points on the posttest. Again, subjects
itmproved in including material from both levels of structural
importance, main ideas and :mportant facts, :n the:r summaries.
The average total summarizing score on the pretest was 58.33% and
on the posttest 73.8!%. There was no main effect for level nor
was any interaction found.

The third ANOVA dealt with immediate retention of passage
information and was based on the multiple choice test. The ‘est
ftems dealt with passage information at the top two !evels of
structural importance, main ideas and important facts. There
were no significant dlfferences between subjects” pre- and
posttests. The average total multiple-choice test score on the

pretest was 84.10% and on the posttest it was 83.48%.

16
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Discussion

The practical and significant results of this study suggest
the usefulness of these generative [earning strategies for
disabled reacers. The 2bility to synthesize information into
meaningful and yet manageab'e chunks and the ability to organiz
concepts in order to generate even two or three sentences that
accuratel!y summarized passage information was a gitant step for
these disabled readers.

Farlier studies by the authors with similar popuiations of
students had indicated that the under!:n:ng training in
identification ¢ levels of importance within text could enhance
students: summary writing (Weisberg & Balajthy, 1983, 1984) by
increasing their awareness of the differences between important
and less important ideas. The additicn of the graphic organizer
task, interposed between under!ining and summary writing,
provided even more enhancement of summarization ability. In
addition, the graphic organizer *raining also appafently worked
backwards to improve the ability of students to identify levels
of importance in their underlining tasks. One picture can really
be worth a thousand words--especially for a disabled reader, for
whom words are not always ‘user-friendly."

One additional benefit of the graphic organizer task was to
encourage students to use their own wording when writing
summaries. Earllier attempts by the authors to improve
summarizing had resulted in students using the wording of the

text passage. In those studlies, completely witharawing the

-
(oY

17




Summariz:ng

passage from the students' sight had resulted in very poor
periformance with this disabled population. In the present study,
the passage was removed from sight and the students used their
telegraphic writing in their grapnic organizers as cues for
writing the summary. It was apparent from student comments ang
later periormance reporied oy their teachers that this procedure
gave them a clearer concept of :ust what :s meant by the commen
Instruction, "Write the summacy :n your own words."

Lack of improvement cn the comprehens:on posttest was
consistent with previcus findings by the authors. One problem
created by the short attention spans of the students anc the t:me
constraints impcsed oy the schoo! was that the mu'tiple choice
tests were short (five to six items) and not highly reliable. It
seems unlikely, with such improvement in the ability of subjects
to identify main ideas and in their ability to write summaries,
that a more sensitive measure of comprehension would fail to
indicate improvement. In addition, comprehension testing was not
a focus of the study, and students had not taken such tests
during their training sessions.

One further finding of importarce was the improvement in
ability to identify main idea statements. Earlier studies by the
authors (Weisberg & Balajthy, 1983, 1984) had found that the
underlining training alone did improve students’ ability to
identify ideas at the important fact and less important detail
level, but not at the main idea level. The use of graphic
organizers in the present study yielded positive results in

ablllity to assign level of importance at all three levels. In

18
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fact, gains were most impressive at the main 1dea level.

The significant main effects for underlining sugges* use of
graphic organizers :mproved subjects’ identification of levels ot
importance in expository passages, especially their
ldentification of main ideas. In previous studies with similar
populations, the important qifference in main idea ident:ficat:on
hacd not been found. However, those stucies had not :n¢!uded
graphic organicers (Weisberg & 3a'a,thy, 1983, 1984).

Tinally, the reaction of poth teachers and students tc tne
training was pos:tive. Students appreciated the usefu!ness fo}4
being able to identify ancd summarize main ideas, hoping tha: this
would help them improve the.r ability to take reading tests.

They also found the constructicn of the graphic organizers to be
enjoyable. Teachers were especially appreciative of learn:ng a
method that integrated writ:ing with reading. They reported that
the text structure knowledge would be easily ‘ransferable to
instruction in how to organize compositions. They also continued
to use the graphic organizer procedures in the students’ content
area reading lessons after the conclusion of the study.

In addition, the use of adapted passages raises the issue
of whether student learning will transfer to other classroom
tasks. The control possible with highly structured passages lent
itself to this study, for the purpose of the study was not simply
to determine whether the underlining task and graphic organizers
are effective (previous studies had determined that) but to
examine the reiationship between the levels of concept Importance
In expository text structure and the use of the under!ining task

and graphic organizers.

8 19
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Several suggestions for future research can be made. First,
the !imited number cf students in the school and its unique
zlinical population dictated use of a pretest-posttest des:gn,
which !imits generallzability. 3Second, it may well be %hat able
reagers co not benerit from this very specific trz:ning because
they aiready have ceveloped the targeted abilities. Research is
needec on cdifferent popuiations. Thircg, only cne text structure
was used in the present study. The complexity c¢f expository text
rests largeiy in the fact that authors use a var.ety of
structures, and it wou!d be usefui to use 2 variety of assessment
cevices {c determine how these fincings apply to other
structures, such as comparison-contrast and cause-effect. 3uch
research wou!d profit from a variety of assessment methocs
(Richgels, McGee, Lomax, & Sheard, 1987), as wel! as attention %o
prior knowledge (Horowitz, 1982). Fourth, the highly structured
adapted passages used in thls study do not reflect typical
organization of textbooks. Examination of stucents’ ability to
transfer what they have learned to real-world materials, and
examination of instructional methods that enhance this transfer,

must be carried out.
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TABLE 1. PERCENTAGE CORRECT--MEAN SCORES

Pretest Post test
Unger- Summariz- Multipie Under- Summariz- Mult:pie
tlning ing Cholce iining .ng Choice
{s.C.} (s.d.?’ (s.d.? (s.¢.? (s.a) (s.2.)
Main
Idea 5!.9] 54.29 80.55 83.33 TL.43  82..4
(2:.82} (35.86) {23.59 (24.:83 (29.88) (2...3)
Important
Face 65.57 52.38 87.24 77.38 “5.'9  84.8!
(25.4%) (39.45) (23.63) (29.48> (32.0%) (19.33)
Less impor-
tant 75..9 85.76
Tetal! (2€¢.82: (1¢.88»
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APPENDIX

The diffecent states in the United States are zifferent in
the natural resources they have--things founc in and on the ear:
that are usefu! to people. Trees are 3 major natural resource
for making bu:'cings and paper prcducts. The states of Oregon,
California and Washington are :the leading preoducers of lumoer.
Oregon produces cver 60C million cubic feet of lumber per year,
while California produces aimest S00 million cubic feet. Ancther
ma or natura! resource is ol!, which s used to make fuels {0 run
our cars and heat our homes. Texas, Alaska and Louisiana ace the
leading producers of cii. Texas pumps 1000 mil!lion barrels of

oil a year, while Alaska produces 500 million barrels per year.
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Figure'l. Sample student graphic organizer.




