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ABSTRACT . : . ‘ -
. A study examined the efficacy of using various types o

of worksheets (representative of those typically used in instruction)
that had been specifically designed to elicit differing achievement
effects and to promote cognitive processing at the semantic level.
Fifth grade students from five classrooms were divided into groups of-
high, middle, and low reading levels and were randomly assigned to
‘one of three treatment groups, each based on woTrksheet type. The
worksheet types were intended to reflect levels within various
taxonomies of cognitive skills. Specifically, they were (1) those
desianed *o.elicit recall of factual information or details:
("d@rill™): (2) those designed to promote application, analysis,
synthesis, or evaluaticn of factual lesson material
{*comprehension") : and (3) those requiring the student to locate and
write main ideas appearing in the text ("structuring®) . Following a
week of instruction, the students vere administered an achievement
posttest. Results showed that high level readers in the drill and
nsion groups performed better orn recall test items than did

high level readers in the structuring group, high level readers in
+he drill group outperformed high level readers in the comprehension
and structuring groups on comprehension items, and low. level readers
in +he drill and comprehension groups performed better on recall
items than did low level readers in the comprehension group. Overall;
"+he findings for treatment wereononsignif%cant. {FL) '
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ACHIEVEMENT AS A FUNCTIONNOF WORKSHEET TYPE: -APPLICATION OF
A DEPTH OF PROCESSING MODEL OF MEMORY TO. THE CLASSROOM
D. L. Redfie]d,,D.bL. Roenker, and C. R. Martray

Western Kentucky University

_ In recent years, a depth of processing mode] of ‘memory has been proposed
(Cra1k & Lockhart 197é ) and empiracally 1nvest1gated (e g., Hyde & Jenkins,
1973; Epste1n, Johnson & Phillips, 1975) A basic aS@umpt1on of the depth
of processing model is that retention is a function oﬁ}the degree or depth
to which information is processed. It is further assuﬂed that tasks requiring
structural, phonemic, and semantic'ana]ysis result in eeeper levels of phocessing,
respect1ve1y Hence, tasks whfch result in/proceésing at the semantic Tevel
shou]d also resu]t in the greatest degree of retention.

A“manner.1n which level of process1ng may be experimentally manipulated
is v;e varioue question types. For example, a typical question designed to
elicit proteseing at the structural level Wou]d;be,,"ls the word with which you
are being presented written in capital letters?" A question designed to encourage
processing at the phonemic level might\esk, "Does the word rhyme with TRAIN?"
Questions designed to promote processing at the sementic level necessjtate
knowledge of word reaning, e.g., "Is the word with which you are beihg presented
the name of a type of animai?"' .

A Targe number of studies appear'to support the depth or.levels of proceseing
model of memory (e.g., Hyde & Jenkins, 1969; Till & Jenkins,-1973; Walsh &
:Jenkfns, 1973). . Other étudies heve demonsthated the need~to differentiate

\
sublevels of processing . w1th1n the semantic level of analysis (e.g., Craik &

‘Tu]v1ng, 1975; Klein & Saltz, 1976 Schu]man, 1974; Seamon & Murray, 1976)
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Taxonomies of canitive functions (e.g., Bloom et. al., 1956) suggest a hierarch=-

“jcal continuum of processes within the semantic Tevel, ranging from the simple

'(viz., recognition of details) to the cbmp]ex (Viz., evaluation of information).

Hence, tasks requirfng application, analysis, synthesis, and/or evaluation of
information would, presdmabty, result in greater retention of knowledge than
tasks requiring recall or recognition of details. However, research regarding
the hierarchical nature of various cojnitive processes within the semantic
domain has nrovfded inéonc]usive~resuTts

Although the depth of processing model has not been spec1f1ca11y examined
for ~its relevance in the c]assroom the model does have particular 1mp11cat1ons
for classroom instruction. That is, classroom teachers provide various activities

such as recitation, discussion, and seatwork to, presumably, encourage student

processing of information at level~ which widl faci]itate knowledge :acquisition

and retention. Research findings reveal that seatwork is the category of class-

room activity to which the greatest amount (an average‘of 50 percent)

of pupil time is assigned (Good & Beckerman, 1978; McDonald, 1977). A particu-

Tarly typ1ca1 formatl for seatwork act1v1t1es is the worksheet or ditto sheet

(Reo»1e1d, 1979). There is, then, a need for educational research wh1ch centers

on cognitive skill development in a typical seatwork format, e.g., the worksheet.

The purbose_pf.this study was to examine the efficacy of using various types
of worksheets specifically designed to elicit differiné achievement effects.
The worksheets were tepresentative of those typically used in classroom instruc-
tion and were all designed tn promote coanitive processing at the semantic
Tevel.

" Methods
Students'”eross five.random]y selected fifth-grade classrooms were ranked

on reading abiflity as measured by the reading subtest of the Comprehensive
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Test of Basic Skills (CTBS). Subjects were then divided intd equal thirds--
high, middle, and 1ow 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 1eve1s within variods taxonomies of cognitive skills. Types of
worksheets were: (1) those designed to e1icit(reca11 or recognition of factual
information or details, hereafter referred te as the "drill" treatment; (2) those
desfgned to promote app1ication,.ana1ysis, synthesis, or evaluation of‘factual
1esson materia], hereafter referred-to as the "comprehension" treatment; and (3)
those requiring the student to 1ocate and wr1te main ideas ‘appearing in the text,
hereafter referred to as the "structuring" treatment. The comprehens1on and
structur1ng worksheets were designed to promote s1m11ar Tevels c¢T cognitive
processing. The cogn1t1ve process1ng requ1red/9¥,the ‘comprehension and struc-
turing worksheets was hypothes1zed to-be at a déeper level than that required
by the drill workshee\ts. |

Prior to the first\day of the experiment, teachers of classes participating
in the study were tra1ned in exper1menta1 procedures by the experimenter. On
each of three days during the week of the experiment,. students were presented
with an eyperfmenter-prepared teacher-read introduction to the day's lesson.
Scr1pted lessons were used to facilitate equality of presentat1on across c]assrooms

After presentation of the scripted 1ntroduct1on, students were asked to
follow along in their textbook while the teacher read.the designated-textual
material alood; Teacher reading of the text was required to ensure that each
student was exposed -to the lesson material at least once despite a variation in
student reading abilities.

Fo11OW1ng teacher reading of each 1esson, folders were distributed to the

students. Treatment group assignment determined. the type of worksheet contained

1
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"in each student's fo]der. Students were told they could refer to their text-

books to aid in worksheet completion. :
To provide for consistency of teacher participation across classroons,

teachers were insfructed to be available for assistance to individual pupils

upon request, but were also instructeé'not to initiate any teacher-pupil interac-

tion. Feedback to students consisted of returning their corrected worksheets on
the school day_fo]]oWing~Worksheet completion.. All workgheets were experimenter
corrected; incorrect_aﬁswers.yere marked wifh a check (/) to reflect the proce-
dure norméfT& used by the paréicipatingfteachers. Students were directed tb
individually approach tHe teacher with Sny questions‘regarding their corrected
worksheets. This instruction was used to avoid having different classrooms of
.children exposed to differing qdestions and possible ensuing discussions.
| Time allowed for lesson presenatation and worksheet comb]etion across all
‘classqums'oh éach of .the treatmént days was 50 minutes. This amount of time
prerd sUfficient.fof even the slowest workeré to comp]ete their worksheéts.
- Those students who finished before 50 minutes had elapsed were instructed to
silently read a 1jbrary book or complete other unfinished class assignments.
Five controls, then, wéfe iﬁb]emented to allow for.clear interpretation
of the effect;lof the worksheets on achievement. These contro]s'were provisions
for: (1) consistency of lesson format via use of scripted lessons and feacher
reading of the text,'(2) consistency of teacher involvement by Timiting tea;her-a'
_initiated interaction with pupils during the time allotted for worksheet comple-
fion, (3) consistent fime ai]otments for 1esson'comﬁietion across classrooms,
- (4) consistency of activities for stﬁﬁents completing their worksheets befofe the
end of the lesson period, and (5).consistency of feedback to studénts.

-~

On the Monday directly following the week of the experimeht, an experimenter-

- developed achievement test over the instructional material covered the previous

week was administered. To investigate the issue of congruity between encoding

7
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‘and retrieval processes (vide, Baddeley, 1978; Craik & Tulving, 1975; Morris,

Bransford & Franks, 1977; Mpscovitch & Craik, 1976), each student received four
scores on the achievement postiest. Thesé four. scores were for the fo]]bwjng.
categories, each containing ten items: (1) recall or Fecbgnitioh of noningi-
dental material (RN), (2) reéa]] or recognition of incidental material (RI),
(3) comprehension of nonihcidenta] material (CN), and (4) comprehensioh of
incidental material (C1). "Incidenfa]," here, designated material covered

by the'textbéok but nd& by the worksheets.

The achieveient test data obtained after three days of treatment were
analyzed using a 3 (treatment group)x 3 (levels) x 4 (trials) ana]ys{s of
variance for.equa] n's with repeafed measures on‘the trials variable. Data
were randoniy deleted to obtain equal n's)of ten pér cell. Descriptive
statistics for posttest achievement are presented in Table 1; a'summary of the
analysis of variance is presented in Table 2.

Significant main effects were found for reading levels (F=21.08; df=2,31;

p¢.001) and for trials (F=80.98; df=3, 243; p {001). Tukey's HSD test (Kirk, 1968)

was used to make pairwise. post ho¢ comparisons of the significant findings.

AN

Post hoc comparisons revealed that both high and middle level readers

performed significantly better than Tow level readers across aT] trials and

“treatments UJ((HJ. The differencewbetween high and middle level readers

was significant for the CN trial only (p(05). These results are depicted iﬁ
Figure 1. o

Post hoc comparisons also demonstrated that performance on the RN
subscale was significanﬁ]y higher than perfdrmance on the RI; CN, and CI
subscales across all treatments and Tevels (p{01). 1In addition,_performance
on the RI?ahd CN subséa]es Qas significantly superior to“pérformance on(the

CI subscale across all treatmenfs and levels (p¢(01). This consistent

7
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finding with regard to sca]e'Oerformance, despite treatment or reading level
(v1z s RN?RI or CN?CI), is 11]ustrated in Figures 2 and 3.

While the ma1n effect for treatment was nons1gn1f1cant additional
examination of the raw data revealed some trends worthy of future study,
particularly for high and Tow level readers.i Differences amon?\treatment
groups for‘middTe Tevel readers appeared neg]igib]e.

H1gh level readers in thé drill and comprehens1on groups performed
better on test 1tems requ1r1ng recall -or recogn1t1on than d1d high Tevel
readerslin'the structuring group. High Jeve] readers in the drill group
outperfdrmed tigh level readers in the comprehension and structuring groups
on comprehension.items |

Low level readers in the dr11] and structur1ng groups perfarmed pbetter on
test 1tems requiring recall or recogn1t1on than did Tow level readers in
the comprehension group. On the comprehens1on items, treatment group !
differences émong dow level readers were relatively small. The mean scores
for Reca]]/Recdgnition_and Comprehension items by reading Tevel and/%reatment
“group are presented in Table 3.

Discussion/Conc]usions

Analysis of the data support four conc]us1ons
i. High and m1dd1e level readers outperformed 1ow 1eve] readers on all
subscale measures (RN, RI, CN, nad CI).
2. Al groups of students, regard]ess of treatmant or read1ng level, \
performed best on the RN subsca]e and Teast we]] on the CI subsca.e ]
3. The finding for treatment was nuns1gn1f1cant.
4. 4Examination of the raw data may suggest instruetiona] considerations

for high and low level readers. ' . ‘ ..
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The finding that high and middle level readers outperformed low devel
readers on all subscale measures was expected. It seemed reasonable to
ant1c1pate that better readers would outperform poorer readers on tasks
requiring reading, e.g., comp]et1on of worksheets and test taking. Other
researchess (e.g., McPeake, 1979; Meyer, 1977; Smiley et al., 1977) have
obtained sdmi]ar findings with regard to the relationship between'ability
and performance.

The finding that 411 groups of students, regard]esslof treatment or
reading 1evei, performed best on items requiring recall of information
previously called for by the drii] worksheets‘(i.e., the RN subscale) is
not surprising from;a theoretical standpoint Of the items on the four

subscales, items of the RN subsca]e were des1gned to tap the lowest taxonomical’

levels of cognitive process1ng. Therefore worksheets designed to promote

deeper sublevels of semantic processing (i.e., comprehension ‘and’ structur1ng

worksheets) shouid also have facilitated the recat] oftdetai]ed"informétion
processed at Tower 1erelsl(vide Meyer, 1977) by the structuring and comprehension
treatment groups. However, item difficulty within achievement test subscales"
may have. been a confounding factor. That is, regardlesS!of treatment or |
reading level, the RN subscale may have contained the easiest test itenF.

The otker significant finding for trials ‘was that a11 students, re-

gard]ess of treatment or reading level, performed s1gn1f1oant1y better on the

RI and CN subscalus,than on the CI subsca]e “Froin a theoret1ca1 po1nt of

view, this finding was also to be expected. Items on the CI subscale called
for comprehension of concepts not presented on even the comprehension work-
sheets. The on]y group that might have beeq,expected to'pérform relatively

well on the CI subsca]e was the structur1ng group. The-structuring procedure

may have, for some individuals, resulted in.a higher sub]eve] of semantic

processing than that ca]]ed for by the comprehension worksheets. Again,

|
i
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d1ff1cu1ty of test items may have been a confounding factor ':The CN‘subsca]e
may have contained the most d1ff1cu1t test items for all treatment groups
within all reading levels.,
| ~ Although scientific methodology does not allow for proving the null
hypothesis, the nonsignificant finding for worksheet type does appear to
support a depth of processing model of memory. A11 worksheets used 1in this
study cons1sted of queft1ons requiring semantic process1ng Results,’ therefore,
suggest tnat if students process information requ1r1ng semant1c analysis
of any kind, the nature of the task is -irrelevant to u1t1mate achievement.
In other words, type of worksheet does not seem to differentially affect
student achievement providing the worksheet questions require processing'
within the semantic level. Thus, teachers/may select the type of worksheet \
which best.fits the instructiona] needs of given students without concern |
for d1fferent1a1 achievement effects. ’

Exam1nat1on of the raw data suggests that the instructional needs of
students, particularly high and low level readers, may be influenced by
read1ng ab111ty ~That is, for high 1eve1 readers, dr111 type tasks may be
- the most efficient for producing both reca]]/recogn1t1on and comprehension
of textual mater1a1. Findings from classroom research studies {e.g., Fisher,
et aT., 1978; Rosenshine and Ber]iner; 1978) have demonstrated a positive
‘correlation between time spent on-task and achievement. In this study, | S
high Tevel readers may-have spent time on-task most efficiently while engaged
in drill activities. This %ime on-task issue is further examined by Redfield
and Roenker (1981)

: Wh11e drill-type activities appear to result in the greatest recall/

recognition of textual material for low level readers; none of the tasks

.F&



Classroom Application
9
appear to particularly facilitate content comprehension. Smiley et al. (1977)
contend tHat poor readers have difficulty with all types of activities
requiring comprehensionr Hence, if a student does not easi]y,cbmprehend,
. tasks requiring cdﬁbrehénsion or relatively high sub]gve]s'of proce%sing
(viz., comprehension worksheets) will not prove beneficial.
In éummary, results of this'study suggest that student achievement is
not differentially affected by performing taéks designed to tap varidus
sublevels of cognition‘if those tasks are designgd to promote processing
at the semaﬁtic level. Result.; additioially demonstrate a positiye relationship
between reading ability and acWievement. Future research is required to
examine the trends_witnessed by the descriptive statistics for high and - Tow
level réaders. Fina]]j, it iteﬁléifficu1tykon the achievement measure was
not a confounding factor, then fésu]ts fndﬁcate'that student achievement,
regardless of reéding 1éve1 or ofjepting task (i.e., type'of\workSheet),

|
|

is greatest on RN measures and poorest on CN measures.
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TABLE 1. Posttest‘achievement--means and standard deviations for RN, RI, CN, and CL-subscalés

5 | o | o SO o
oup % Level ) X 0 T s S SR
High 82 125 . 62 LB 64 LM - 50 179
Middle . 7.0 LI 6.5 . .92 52 133 43 L&
Low 63 L1 s 202 47 L2 25 L2, -
ension x High CB6 150 6.8 .1.33. ) 6.1 .83 8.2 2.36
ension x Middle 7.5 157 6.1 1.2 5.5 1.43, 3.6, 1.9
ension X low 5.4 ‘1'.74 = 4.0° 1.3 87 1.10 N 2.7 | 1.95
ring x High 7.4, 2.06 54 1.6 66 162 39 L&A
ring x Middle R AR 5.5 186 58 LY 3.8 LU |
ring x Low s1 L 52 L% 48 LR 28 108

| | | | - 13
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TABLE 2. Postfest aéhievement--summary of analysis of variance
Source " df MS F P
Betwéen'Groups .
Treatment "2 - 2.48 .51 n.s
Levels - 2 ©101.80° 21.08 <.001
- Treatment x Levels 4 2.32 .48 n.s
- Error | .81 4.83
thhin Group »
Trials 3 173.29 80.98 <.001
G;oups'x Trials 6 1.53 11 n.s
Levels x Trials 6 "2.50 1.1 n.s
GfOups x Levels 12 2.58 1.21 .n.s
- 243 2.14

Error
|
i




. ‘e‘:/l/
TABLE 3. Posttest achievement -- mean scores for reca11/~ecogn1t1on
and comprehens1on items v ,

4
Level by Group .//’ | Reca]]/ReCognitiqﬁf 'Cgmprehcnsion
High by Drill B 14.1 /,«j‘??‘l, 14
High by Comprehénsion | - 15.4 fé' : 10.3
High by Structqring o ' 12.8 10.5
Middle by Drill 13.5 9.5
Middle by Comprehension 1Zf6 '511
Middle by Structuring | :,32 ‘ 9.6
. Low by Drill | w114 ' 7.2
Low by Compre..cnsion ' :ﬁx 9.4 l .7.4
Low by Structuring ‘ | v,ﬁﬁ 10.3 . o 7.6

i ‘
: ; i
| _ tf ;
: . !
L Nt !
k \'1/\ ‘
j
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Mean Number of Items Correct

10.

0O High Readers
A Misdle Readers

[ | O Low Readers
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RN - RI . CN ' CI

Trials

FIGURE 1.

Posttest means. for reading levels by trials
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FIGURE 2. Posttest means for tria]’pérformances by treatment group
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FIGURE 3. Posttest means for trial performances by reading Tevel
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