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" format for lesson activities is the workshest.

Worksheets

Abstract

Teachers use a var1ety of 1esson activities to promote learning.. A conmon

The achievement effects of

using worksheets in c]aserom instruction has not'been empirically demonstrated

This study 1nvest1gated the effects of us1ng three types of worksheets on

ach1evement for students of various reading ab111t1es Students across random]y

selected f1fth grade c1assrooms were equa]]y divided into three 1eve1s on the
w’th1n levels, students were randomly

basis of read1ng ach1evement test scores.
.The types

ass1gned to treatments, consisting of d1fferent types of worksheets.

of worksheets 1nc1uded those designed to promote: (a) recall or recogn1t1on of
~details, (b) concept comprehension, and (c) se1ect1on'of main ideas. Immediately

fo11ow1ng ‘treatment, no significant effects were demonstrated for worksheet type

or worksheet type by reading level. Four weeks following treatment, s1gn1f1cant

interaction effects between worksheet type and read1ng Tevel were demonstrated
Results suggest that type ofrWOrksheet used does not have an immediate

| (p <.05).
] differentia1 effect on student achievement. Rather, reading ability and task
| - : ' .

| difficulty appear to be primary variables in student achievement.
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A COMPARISON OF THE EFFECTS OF USING VARIOUS
TYPES OF WORKSHEETS ON PUPILIACHIEVEMENT

Students' needs and how studeots‘ ttue in the classroom is typicai]y spent
are critical variables ih the study of teaching.‘ Student needs are often assumed
'to'be met by a curriculum which traditionally focuses on skill deve]opment.
Reading, writing, and the ab111ty to compute are some ‘of the major cogn1t1ve
sk111s that students hopefu]]y develop as a result of t1me spent in schoo]

During school t1me students are presented with d1verse lesson activities
'presumab1y des1gned to facilitate cogn1t1ve skill development. Lesson act1v1t1es

"may asscme a var1ety of formats such as recitation, discussion, and seatwork
Research f1nd1ngs demonstrate that seatwork is the category of lesson activity
to- wh1ch the greatest amount of pupil time is a§s1gne‘ (Good & Beckerman, 1978;
McDonald, 197/) The average amount of time students spend in indcpendent seat-
work act1v1t1es appears to be 50 percent of the school time allocated for lesson
activities. A typical format for seatwork activities is the worksheet.or ditto
sheet (Redfield, 1979). "

An 1mp11cat1on of the extensive c1assroom use of worksheets 1s that educators
~ believe such a format to be an efficient and effective mode for meeting students
instructiona] needs. Teachers report using worksheets to part1cu1ar]y increase

{4two types of 1earn1ng (Redf1e1d 1979) (a) recall or recognition of facts and
deta11s ;nd (b) 1ncreased know]edge of concepts requiring what is coinmo.. ly referred
to as “comprehension.” In th1s study, comprehension refers to the knowiedge
of superordinate ideas wh1ch allow for the application, ana]ys1s, synthesis, and/
or eva1uat1on of factual mater1a1 4 |

If, indeed, c1assrooh teachers use worksheets to fac111tate the recall/

recogn1t1on and/or comprehens1on of 1nstruct1ona1 mater1a1, a cruc1a1 quastion

¥ . /
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o0 : / VA




\ S ' | - Worksheets

3

becomes, "What types of worksheet activities will have the desired effect(s)?"
To provide clues for exam1n1ng this quest1on, two theoret1ca1 issues demand
consideration: (a) depth of ‘cognitive process1ng and (b) incidental learning.

In recent years, a depth of process1ng mode] of memory has been proposed
(Craik & Lockhart, 1972) and emp1r1ca]1y 1nvest1gated (e.g., Hyde & Jenkins,
1973; Epstein,'Johnson & Ph11|1ps, 1975). A bas1c assumption of ‘the depth of
proce§§jng model is that 1eafning is e function of the degree or depth to which
information'is processed. it'is further aesumed that tasks féquiring structural,
phonemic, and semantic analysis result in deeper 1eve]e ef processing, respect-
ively. Henee; tasks which resu]f in cognitive processing at the semantic level
sEoﬁ]d.resu]t in the greateet achievement. I -

A manner in whfch level of processing may ee/egperimente]1y manipulated is
via various question types. For examﬁ]e, a typicalt question designed to elicit
processing at the structural Tevel would be, "Is the word with which you are .
being presented written in capita1\1etters?“ 'A question designed to encourage
processing at the phohemic Tevel might ask, "Does the word rhyme with TRAIN?"
Questions qesigned to'bromote processing at the semantic Tevel necessitate
knowledge of word meening, e.g., "Is the word with which you are being pfesented
the name of avtype of animal?" After.thekpr%mary grades in school, nearly all
learning goals require cognitive processing at the semantic level.

‘A large number of studies'appear fo éupport the depth of processing-model
of memory (elg., Hyde & Jenkins, 1969; Till & Jenkins, 1973; Walsh & Jenkine,
1973)'- Other .studies have demonstrated the need to differentiate sublevels of
process1ng w1th1n the semantic level of analysis (e g.» Craik & Tulving, 1975;
Klein & a1tz 1976; Schulman, 1974; Seamon & Murray, 1976) Taxonom1es of

cogn1t1ve funct1ons (e.g., Bloom et. a] , 1956) suggest a hierarchical continuum

{
/
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of proceSSes within the Semantic 1evei, ranging from the simple (viz., recognition
of details) to the comp]ex/(viz., evaluation of information). Hence, worksheet
questions requiring applioétion, analysis, synthesis, and/or evaluation of infor-
mation would, présumab]x[ result in greater knowledge acquisition thar questions
requiring recall or recogn1t1on of deteil.

The other theoret1ca] 1ssue requ1r1ng conS1derat1on js that of incidental
Tearning. Inc1denta] ﬁearn1ng is learning which occurs but is not Prescr1bed by
the assigned or ortént1ng task. For exanple, an orienting task may require the
student to . match a/ser1es of vocabulary words with a corresponding 1ist of
def1n1t1ons Wh11e search1ng for various vocabu]ary words in a d1ct1onary, “the
‘student may, by accident or out of persona] 1nterest additionally learn the |
'mean1ng .of words not appearing on the vocabulary list. Learn1ng the meaning of
unass1gned vocabu]ary words, then, would constitute an 1nc1denta1 1earn1ng experi-

e

ence for the student
From a depth of proceSS1ng perspect1ve, if the orienting task ‘causes the
student to process the material at a deeper level than the incidental information
requires, . then 1nc1denta1 learning will occur. In other words, 1earn1ng shou]d
.be greater when the orienting task requires semantic processing than when th=z
task requires structural or phonemic ana1y51s If_sub]eve]k of processing exist
‘within the semantic domain and are h1erarch1ca1'in nature, it logically follows
that 1earn1ng w111 be greater when the orienting task calls for application, analy-
s1s, synthesis, and/or evajuation of 1nformat1on than when it calls for recall
or recognition: of details.
Depth of processing and 1nc1denta1 1earn1ng theories prOV1de 1mp11cat1ons
for the design of 1nstruct1ona11y sound worksheet tasks. That 1s, classroom

teachers provide worksheet tasks -to, presumab]y,.encourage student processing
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of information at Tevels Which will facilitate the desired outcomes (viz., recall/
recognition of details and/or comprehens1on of concepts). However, only two -
studies reported in the research 11terature have been specifically de¢1gned to
investigate worksheet or workbook page variables influencing achievement outcomes
(Frank, 1970; Willins, 1578). |

Worksheets,  1ike other forms of seatwork, are widely used,~ The academic
content and cognitive p#ocesses'tapped by worksheet activities are amenabie to
exper1menta1 manipulation. Thea purpose of this study was to investigate the
1mmed1ate and long-range effects of using three d1fferent types of worksheets
on achievement for students of various reading abilities. The worksheets con-
sisted of questions designed to promote cognitive processing at‘various sublevels

within the semantic domain.

Methods .

5tudents across five randomly selected fifth-grade cl “srooms were ranked

. on reading ability as measured by the read1ng subtest of the Comprehens1ve Test

. of Basic Skills (CTBS)T Subjects were then divided into eoual thirds--high,

middle, and Tow reading levels. Within each level, students were randomly

assigned to one of three treatment groups.

The treatment was type of worksheet. Types of worksheets were designed to

reflect sub]eve1s within the semant1c domain of cognitive skills. Types of

‘ work*heets were: {a) those des1gned to elicit reCa11 or recogn1t1on of factua]

information or dota11s, hereafter referred to as “the "dril1" treatment; (b)
those deslgned to promote app]1cat1on .analysis, synthes1s, or eva1uat1on of
factual 1esson material, hereafter referred to as the comprehens1on" treatment
and (¢) those'requiring'the student to locate and write main tdeas appearing in

the text, hereafter referred to as the "structuring" treatment. " The comprehension

'7
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.2upon/requ63t, but were a]so instructed not to initiate any teacher- pup11 1nter— g
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6
and strucCtyping worksheets were decigned to promote simi]ar levels of‘cognitive
processing, .The cognitive phocessing required by the comprehension and strute
turing workgheets wes'hypothesized to be at a deeper level than that required
by the dril worksheets.
Priov ¢o the first day of the experiment, teachers of classes participeting
in the study were trained in experimental procedures by the experimenter;
On each of thhee days dﬁring the week of the experiment, students were presented
with an €Xperimenter-prepared, teacher—read’introduction to the day's lesson.

Scripted lessons were used to facilitate equality of presentation ‘across class-

- rooms.

After presentatiOn ot the scripted intrdduction, students were asked to
follow a]Ong in their textbook while the teacher read the de=1gnated textuel
material aloud Te4cher reading of the text was requ1red to ensure that each
student wag exposed to the lesson material at least once dcsg1te a var1at1on in
student reading ab111t1es /

Following teacher reading‘of each lesson, folders were distributed to the

students. Treatment grbup assignment determined the type of worksheet contained

in each stydent's folder. Students were told they could refer to their textbooks

to aid in worksheet c6hp1etion;

To pPOVide for conéistency of teacher participation across c]assrooms,

teachers Were 1nstructed to be available for assistance to individual -pupils

9

action. Feedback to students consisted of returning their corrected worksheets °

on the SChQO] day following worksheet comp]et1on All Qorksheetsvwere experi-

. menter COrpected; incorrect answers were marked with a check 6/7 to ref]ect the

procedure ngrmally used by the participating teachers:. Students were g1rected to -
: ) _

individua1]y approach the teecher with any questions regarding theiy/borrected

s //
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worksheets. This instruction was used to avoid having different classrooms of
children exposed to differing questions and possible ensuing discussions.

Time allowed for lesson presentation and worksheet completion across all

“ classrooms on each of the treatment days was 50 minutes. This amount of time

proved sufficient for even the slowest workers to comb]ete their worksheets.

Those students who finished before 50 minutes had elapsed were instructed to

silently read a 11brary book or complete other unf1n1shed class assignments.
Five contro1s, then were implemented to a]]ow for clear interpretation of

the effects of the worhsheets on ach1evementm These controls were provisions

- for: (a) consistency of lesson format via use of scripted lessons and teacher

reading of the-text,'(b) consistency of teacher invo]vement by 1imiting teacher-
initiated interactions with pupils during the time allotted for,worksheet _
cpmp]etion, (c) consistent time allotments for Tesson comp1etion across class-
rooms , (d) consistency of activities fer students completing their worksheets
before the end of the lesson per10c and (e) consistency of feedback to students.
On the Monday directly f0110w1ng the week of the exper1ment, an experimenter-
»deve]oped ‘achievement test over the instructional material covered the previous |
week was administered. Each student received four scores on the achievement

|

ten items: (a) recall or recognition of nonincidental material (RN); (b) recall

or recognition of 1nc1denta1 material (RI), (c) comprehension of nonincidental

material (CN), and (d) comprehens1on of incidental material (CI). "“Incidental",
here, designated material covered by the textbook but not by the worksheets.4

~ Four weeks following administration of the achievement posttest, a ZO-item
follow- up test was adm1n1stered The follow- up test consisted of five items
from each of the RN, RI, CN, and CI categor1es on the posttest. The follow-up

test was limited to 20 items for pragmatic reasons.

9
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N Because of the limited number of -items and because items previousiy used
on the posttest cdu]d no longer be conSidered measures of incidental Tearning,
only Compfehension and Recognition/Reca]]‘subscores were computed. That is,
RN end RI items were combined to form a ten item Recognition/Recal] (R) subscale; |
CN and CI'items were combined to %orm a ten item Comprehension kC) subscale.

Results

Posttest Achievement

The achievement test data obtained after three days of treatment
were ana]yzed using a 3 (treatment groups) x 3 (levels) x 4 (trials)
ana]ys1s of variance for equal n 's with repeated measures on the trials variable.
Data were randomly deleted to obta1n equal n's of ten per cell. Descr1pt1ve
statistics for posttest achievement ar presented‘1n Table 1; a summary of the

analysis of variance is presented in Tgble 2.

Insert Tables 'l and 2 about here

Significant main effects were found for reading levels (F=21.08; df=2, 81;
p<.001) and for trials (F=80.98; df=3, 243; p<.001). Tukey's HSD test (Kirk,
F 1968) was used to make pairwise post hoc cbmparisons of the significant findings.
Post hoc comparisons revea]ed that both high and middle level reéders
performed significantly better than low levei readers.across all trials and
treatments (p<i015j» The difference between high\end middle level readers was
significant for the CN tria1{0n1y (p¢.05). These results are depicted in

Figure 1.

Insert Figure 1 about here

Q ) | | | i 10 "?" \
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Post hoc comparisons also demonstrated that performance on the RN subscale

was significant]y,higher than performance on the RI, CN, and CI subscales across
all treatments and levels (pgﬁOl). In addition, performance on the RI and CN
subscates was significant1y superior to performance on the CI subsca]e across all
treatments and levels (p<.01). 'This consistent finding with regardlto scale
.performance, despite treatment or reading level (viz., RN>RI or CN2CI), is

illustrated in Figures 2 and 3.

¢

Insert Figures 2 and 3 about here
ll B
|

Wnile the.mainveffect for treat%ent was nonsigntticant additional examination
~of the raw data revea]ed some trencas wortny of future study,. particularly for.
high and low level readers. D1fferences among treatment groups for m1dd1e
level readers appeared negligible. \\ ' i
H1gh 1eve1 readers in ‘the drill and comprehen51on groups 4erformed better
o test 1tems requ1r1ng recall or recogn1t1on than did high 1eve1 readers in the
structur1ng group‘ High. 1eve1 readeré in the dr111 group outperformed high
1eve1 readers in the comprenS1on and structur1ng groups on comprehenS1on items.
Low tevel readers in the drill and structuring groups performed better
on test items requ1r1dg recall or recogn1t1on than did low 1eve1 readers in
the comprehension group= On the compreliension items, treatment group d1fferences,

among low level readers Nere relatively sma]] The mean scores for Recall/

Recognition and Comprehens1on items by read1ng level and treatment group are

N\
\

presented in Table 3. \

\ / \
Iﬁéért Table‘B about here

\
1

\
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Follow-Up Achievement

The achievement test data obtained four weeks fo'lowing posttesting were
anaiyzed using a 3 (treatmeﬁt jroups) x 3 (reading levels) x 2 (trials) analysis

of variance for equal n's wita repeated measures on the trials variable. Data

randomly deleted for subjects in the posttest analysis were deleted from the
|

follow-up analysis. Several other deletions were necessary due to absence of
four subjects from school on the day of follow-up testing. Hence, additional
randon de]et1on 4f data tesulted in an n of nine per cell. descr1pt1ve

stat1st1cc for fo]]ow -up ach.evement are presented in TabAe 4; a summary of the

ana]ys1s of var1ance is presented in Table 5.
|

Insert Tables 4 and 5 about here

’
s

Significant effects were found for reading levels (F 17.73; df=2, 72;
p<.001), for tr1a]s (F 60.00; df=1, 72; p¢.001), and for the treatment x reading
levels interaction (F=2.53; df=4, 72; p<.05). TUKey’s'HSD test was used to
make paiewise post hoc comparisons ‘of the significant findings.

Post hoc comparisons for the levels effect revealed that high level
-

readers and midQ]e level readers. performed significant]y better than Tow level

- readers across afl\treatment levels and trials (p¢.01). This finding is

depicted in Figure 4. | N >

Insert Figure 4 about here

Post hoc comparisons for the tr1als effect demonstrated that performance
on the R subsca]e was superior to performance on the C subsca]e across all

treatments and levels (p¢01). This consistent finding with regard to subscale

12
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performance, despite treatment or reading level, is illustrated by Figures

5 and 6.

‘Insert Figures 5 and 6 about here

/
/ ’ . ’

Post h%c examination of the treatment by reading levels interaction
.. N ‘ ’ . A .

indicated no significant interactions for the R trial. That is, on the R

subscale hfgh and midd1&¢Tevel headers performed significantly better than
Tow level readers across a]TVE}eatments (p<101). The differences betweeh_high
N . . \‘ \

"and middle level readers were not significant. This finding is illustrated by.

" Figure 7.

Insert Figure 7 about here

KW

S1gn1f1cant treatment by. 1eve1s 1nteract1ons were found for the C tr1a]
High level readers in the drill treatment group performed s° *n1f1cant1y better -
~on the C subscale than ‘low level readers 1n ‘the dr111 or comphehens1on treatment
fgroups (p<01). High level readers in the comﬁ?ehehé%on'treatheht’gro;p F]so_ n
performed better on.the ¢ shbsca]e»than-1ow level readers in the drill or
comprehension treatment groups (p(.OS).r These findings ere illustrated by

Figure 8.

Insert Ffﬁdre 8 about here

o,

o~ I

. . "
Discussion/Conclusions

o~

“Theories and prev1ous research dea]1ng with depth of\process1ng and

1nc1denta1 1earn1ng appear to have 1mp11cat1ons for cla srooh\:hEEFUttlon

.13
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The greatest peroentage-of\ETassroom instructional t1me has been shown to be
spent in seatwork activities wortsheots are a widely used format for seatwork.
The thrust of this research has been_to determine how the use of specific
types of worksheets designed to promote differentia1 processing of information
affects the type.of‘know1edge acquired.

Analysis of the posttest data support four conc]usions:

1. High and middle. 1eve1 readers outperformed Tow level readers on all

subsca]e measures (RN, RI CN, and CI).
2. AN groups of students, regard]ess of treatment or read1ng level,
~ performed best on.the RN subscale and least well on the CI subscale.
3. The finding for treatment was_nonsign1f1oant.
4. Examination of the raw data may suggest instructional considerations
for high and 1ow level readers |

The f1nd1ng that high and m1dd1e level readers outperformed low level
readers on all subscale measures was expected. It seemed reaconab]e to
ant1c1pate that. better readers would outperform poorer readers on tasks
requiring reading, e. g., completion of worksheets and\test taking. Other )
researchers (e.g., McPeake, 1979 Meyer, 1977 Sm11ey et al., 1977) have |
obtained similar findings with regard to the re1at1onsh1p.between ability
and performance. ; ; |

'The? finding that all groups of students, regard]ess of treatment or
| read1ng level, performed best on items requ1r1ng recall of information
prev1ous1y ca]]ed for by the drill worksheets (1 e., the RN subscale) is not
gsurpr1S1ng from a cneoretical standpo1nt of the jitems on the four subsca]es,
1tems of the RN subscale were des1gned to tap the Towest taxonom1ca1 1eve1s of

— . /
.cogn1t1ve’process1ng. Therefore worksheets designed to promote deeper 1eve1s

4
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:of semantic‘processfng (i.e., comprehension and structuring worksheets)
should also have fac111tated the reca]] of deta1]ed information processed at
lower levels (vide Meyer, 19 7) by the structur1ng and comprehens1on treatment
groups However, item d1ff1cu1ty W1th1n subsca]es may have been a confounding
J factor. That is, regard]ess of treatment or reading level, the RN sub»ca]e
may have contained the easiest test items. »

The other s1gn1f1cant finding for trials was that a]] students, regard]ess
of treatment or reading level, performee significantly better on the RI an. CN
subsca]es than on the CI subsca]e From a theoretical po1nt of view, this
finding was also-to be expected _ Items on the CI subscale ca]]ed for compre-
hension of" concepts not presented on even the comprehension worksheets. The
only group that m1ght have been expected to perform relatively well on the

CI subsca]e was the‘structur1ng group. The structur1ng procedure may have,
for some individuals, resulted in a higher sq51eve1 of semantic processing
than that'ca11ed for by the comprehension worksheets. Again, difficulty of
test items may have been a‘confounding‘factor. The CN subscale may have
contained the most difffcu]t test items for all treatment groups within all
reading'1eve1s.. o }

A]though scientific methodology does not allow for'proving the null
hypothesis, the nonsignificant finding for worksheet type does appear to
support the depth of processing model. A1l worksheets used in th1s study
" consisted of questions requiring semantic processing. Results, therefore,
suggest that if.students process information requiring semantic analysis of
any kind, the nature of the task is dirrelevant to ultimate aohievement.f/ln

other words, type of worksheet does not seem to differentially affect student

! ) —,
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achievement providing the worksheet questions require processing within the
semantic level. Thus, teachers may select the type of worksheet which best
fits the instructionaT needs of gfven students without concern for differential
achfevement effects.

Examination of the raw data suggests that the instructional needs of.
stndents, particularly high .and low,Jeve1 readers, may‘be influenced by .
read1ng ability. That is, for high level readers,.drill—type tasks may be
the most efficient for produc1ng both reca]]/recogn1t1on and comprehension of
‘ téxtual material. Findings from c]assroom research studies (e.g., Fisher, et al.,
;_”TI?ZBT“Rosenshinevand~Ber11ner, 1978) have demonstrated a positive correlation

“ﬂbetween time spent on-task and achievement. In this study, high level readers
may have spent time on-task most efficiently while engaged in drill activitiest\
This time on-task issue is further examined by Redfield and Roenker (1981). |
. While drill-type activities appear_ta rasult in the greatest reca11/recog-'“
nition of textual material forJlow'level.readers, none of the tasks appear to
\part1cu1ar1y fac111tate content comprehens1on Smiley et al. {1977) contend |
that poor readers have difficulty with all types of act1v1t1es requiring
oomprehens1on.“ Hence, if a student does not eas11y,comprehend, tasks requiring
- comprehension or relatively high sublevels of processing (viz., comprehensioh
worksheets) w111.not.prove beneficial. ;
Analysis of the follow-up data suooort two conclusions: ‘_ - f !

1. Four weeks fo]]ow1ng treatment h1gh\and middle ab111ty readers outp?r—

formed 1ow ability readers on a measure of recognition and reca]] reqard\ﬁss of

type of worksheet used _ o p ‘f

2. Four weeks following | treatment h1gh level readers in the drill an

comprehens1on groups performed significantly better on a measure of compre—.

hen<r0n than d1d 1ow 1eve1 readers 1n the dr111 and comprehens1on gropps

3
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Follow-up test1ng, 11ke 1mmed1ate posttest1ng yielded a s1gn1f1cant

trials effect for the R subhscale over the C subscale. However, a f1nd1ng

which did not manifest itself at the time of posttesting was the significant

interaction for ‘treatment by reading levels. Specifically, it was found four

’~weeks posttreatment that high 1eve1 readers in the drill and comprehension

groups performed 51gn1f1cant1y better than 1ow level deaders in the drill

and comprehension treatment groups on the C subscale. Yet, for some reason,'

~ high level readers in the structuring treatment group d1d not maintain the1r

relatively higher performance on the comprehension items over time.

Perhaps while the posttest had presented another epiSode of cued practice

for the drill and comprehension groups, it had been a new experience for the

structuring group; hence, the structuring group had 1ess. practice with the
test format by nature of the?ﬁgnksheets to which they had been exposed.
A revfew of studies in which types of cdrricu]um materials served as the

1ndependent variable (Peeham, 1969) supports the not1on that test performance'

...,

1mproves when curriculum mater1als allow for pract1ce with the test format.

In summary, the present Study suggests that type of worksheet used does

/not necessar11y determine the type of know]edge acquired. Rather, reading

/
/ ability appears to be a pr1mary var1ab1e in whether a student will process

/

/
/
Lot

/

information at a level necessary to facilitate both pomprehen51on and recall.
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THBLE i. Postt#St achievement--means and standard deviations for RY, R1, CN, and (1 subscales
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TABLE 2. Posttest achievement--summary of analysis of variance
Source . ' i df - MsS - F.oo P

.BetWeeh Groups

Treatment - ° ' 2. | 2.48 .51 ©n.s.
Lovels . o2 101.80 21.08 <.00i
Treatment x Léve]s | _ 4 ' 2.32 .88 n.s.
Error . 81 4.83 | |
Within Group _ ' . o _ .
| Triélim;, | .3 . 173.29 - 80.98  <.001
" Groups x Trials 6 - 1.53 o n.s.
'Leve1s'x Tria1s . ) 6 2.54 1.19 T s,
‘Gheups x%Léve1s : '_ 12 .. 12.58 | »1.21 o : on.s.
Erfor T 243 2.1 I
S
3 /
]




TABLE 3. Posttest ach1evement -~ mean scores for reca] /recogn1t1on '
' and comprehension 1tems

) Leve] by Group f’.Reca11/Recognition - Comprehension -
High by Drill . . - . 141 11.4
High by Cééprehension f/ , o 15.4 - 10.3
High bxﬂSfructuriﬁg' - 12.8 10.5
wddle by oeit - 135 95
Mi&d]e By Comprehensioq/’ | .+ 13.6 9.1
) Middle by Structur1ng /o o 13.2 o6
o Lowby Orill 11.4 T2
Low by Comprehensiéﬁ | . 94 7 ‘ 7.4
Low by Strucfurjﬁg. . e o103 L 7.6
;
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TABLE 4. FoiTow-up achievement--means and standard deviations
| : . for- R and C subscales_ .
_ . A
' Subscale _
. ©_ R - ¢
Group X Level - X . SD A X _ SD
Drily y High 7.56 . .83 6.44  1.77
Drily x Middle - 71 99 - 422 19
prill x Low - 6.00  1.41 3.22  1.75 |
5 Comprehension x High - 7.55 - 1.64 - 6.22 1.03 %
: . . . , . . 3 ) ] ‘/‘/
. Comprehension x Middle 7.00 1.49 5.22 1.75 o
Comprehension x Low 4.89  1.37, 3.22 1.31 -
Structuring x High 6.44  1.89 4.56 - 1.42 ,
Structyring x Middle  7.33  1.49 5.11° 179 |
Structuring x Low . 5.33  1.330 433 2. /
. /
/
/
/
/
7/ //{
- ,//
/
/
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TABLE 5 . Follow-up achievement——sunﬁaky of analysis of variance

Csource o0 df MS - F P

Between Groups

Treatment | 2 .- .82 .26  n.s.
Levels 2 56.86 17.73 <001
Treatment x Levels - 4 8.10  2.53 <.05
Error 2 aa

Within Groups .
Trials - 1 . 138.89 .  60.00  <.001

Groups x Trials ' 2" 72 o740 .- n.s.
Levels:x Trials 2 247 1.06 . n.s.
. Groups'x Levels x- Trials 4 2,02 .87 " n.s.
Erroy 2 2.31
h - .
; |
: : ¢
:
. f | ,

,.1233
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FIGURE 1. Posttest means for r‘eadin/g/" levels by trials
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