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T The University of Minnesota Research, Developmént and Demonstration .

3

il i

. Center in Education of Handicaéped Children has been established to

L
concentrate on intervention’strategies and materials which develop and

t =

improve langlage and communication skills in young héndiéapped children,

Ay

. /‘ * i
The long term objective of the’ Center is to improve the language

’
1

hoo and communication -abilities of handicapped children by means of iden-

tificetion of linguistically and potentially linguistically handicapped

r

o

children, development and eovaluation of interventioi stra;egies with

z

E )
- young handicapped children and dissemination of findings and products
, ¢
L of benefit to young handicgpped children. =
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'Educatioral evaluation ha$ generally been assumed ‘to refer

' .
— N

to "the collection and use of information to make decisions about

. . an educational program" (Cronbach, "1963). This process may occur

either 2pring the developmént of the program,'oi after development

*

has been completed. Ideally, it should occur during both stages.

!
v -

+' _Scriven (1967) has named these two stages of evaluation as "formative"

a . . - N ) -
. ™~ /
and "summative.'"  Formative evaluation o&lurs during the A :

-

development of an instructional product while summative avaluation
il . 1

Ay

¥ occurs when the "final' instructional product is in a field-test

~ . K .

.

situation. The purpgse of a formative evaluation is to identify

N El
. ~,

strengths and weaknesses so the pradu%; can be revised zs it is

being developed. The purpose of a summative-evaluation ig to .

v

he classroom,
s . 1

[

assess the effectiveness of the preduct in t
)

5 Over the past two years, the Money, Measurement and Time

L& B :
e hb?rogram has been subjected to both formative and summative evalua-

2 tions., The Program was developed for edqubie mentally retarded (EMﬁ)
children by the’ﬁa&abulary Development Project (a joint effort of the “
A z

Research, Development aﬁdADemOnstagibﬁ Center &ac ﬁhg University of

Minnesota and the Special Education Department of. the St. Paul Public
Schoels). As each unit in the Program was beiny developed, it tnder-

/ A \ ’ .

went an extensive formative evaluation process {cf., Krus, Thurlow, Turn-

A

Y

ure, Taylor, & Howe, 1974). Revisions of all units were made on the basis

Q .
ERIC :
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: - of the feedback from the formative evaluations in order to prepare

-

thém for use in a large scale field-test. The summative evaluation
. (’ \§ . ~ i
1 ¥ ) 3 » I3 r3 ®
‘of the upits -occurred during this field-test. .
? N * o e ‘ ’ .
. The present paper is a description of the summative evaluation .

v s
\ «

; : . ! N .'. Fadi 3 3 -
v of the Measurement of Weight Unit, one of the five units in the>Money,

- Measurement and Time Program: Formative evaluation of the Weight T
" . ) e Pid ‘ . .
Unit took place over a period of one year, and.produced a revised -

a . ,l

unig}désigned to reach weight concepts to EMR childrén (Thurlow,

~ . ¥
Krus, Howe, Taylor, & Turnure, 1974). The purpose ‘of "the sumnative
) 4 . B ' I . o ’,
evaluation of the Measurement of Weight Unit was to test the effec--

i \
. . N S o .
tiveness of the revised unit and its useability in the classtoom when

-
>

interactions between Project personnel and field~test participants

P

were minimal. ’

-

. 7

The Money, Measurement and Time Progrdm

The Money, Measurement and Time Program (Thurlow, Tayior, '&
T

+

Turnure, 1973) is an instructional program designed for ypung educa-
tionally handicapped learners. The Program includes five units:

~

1) Money, 2) Measurement of Length, 3) Measurement of Weight, 4}

=

Time w%bh the glock, and 5) Time with the Calendar. Systematic
Instruction is provided in thé&se areas, without requiring that the
children have reading or computational skills.’, Further informatien

- s -
ic dnstructional units in the Program is available

about the specif
= in the Teacher's Introduction to the Program (Thurlow, Taylor &
Turnure, 1973). *
' The Money, Measurement and Time Program was developed from
=
basic learring stvategies research, such as research on mental imagery
FAR Y
¥y
Q
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It i1epresents one of the first attempis to
.

- -
-
ind verbal elaboration.

translate these recently developed areas of experimental research

N\
into an instructional program for EMR children.
The general aims of the Money, Meaggrement and Time Program were
, .

to develop vocabulary and related skills, and furthermore, to provide
I -

general language development and the development of effective learn-
]

[ K Lo,
ing strategies. Several specif%c goals of the Prcgram included; 1)
e’

. e {
g of the critical vocabulary, and thereby

an improved understandin

better understanding of the general area of instruction (money, meas-
’ k]
\

&

L]
urement, or time), 2J the development of beginning skills, in the .
H é P
particular area of instruction, with an emphasis on use of these skills
= o
1

£
. - . » . \> }'
in everyday situations, 3) an increase in general language development,

especially expréssive communication, and 4) the use of wmore efficient

é i
! . 3 4 -
learning and memory strategies which could apply>to other areas of
# . /
: instruction. ' ,
5 }' - -. s -
’ M K Y ‘ PRI, 4 . - =
Measurement of Weignt Unit .
! . - . . = ® 1 .
The Measurement of Weight Unit, like th& other units in the
:

B

Program, was developed jointly by educatidnal practitiopers and edu-

. o ‘ ;o

cational fesearchers. Initiall the Unit was produced, infa pilot~-
by 7 Vs . b
=

¢
. . A
’ test form consistert with a verbal glaboration~based instructional
¢ . Vs o : ,
M .“ . 2 ,. .
,approach found to be slccessful with EMR children (Taylor, Thurlow,
The version was sgbjected to extensive formative
. A

’ €% Turnure, 1974).
evaluation and revision {Thurlow, Krus, quéf Taylor, & Turnure,
1974}, Through the development of both focabulary and skills, the re-
=

vised Measurement of Weight Unit attempts to provide EMR children

P e

™

&
-
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4 e
-
with an understanding of certain concepts related.to weight and

‘
v

its measuremencts [t is this revised version that was employed in

the field-test and subjecfed to summative evaluation.

"

’%. N -
The field-test version of the MeasUrement of WeightsBrit in-

1‘? s

i

A

cluded two bé;EZ of:iggtrugtfgﬁ\desfgned to be used sequentially.
The instruction begins by intrbd;éing thg comparativegs of weight

* N
(o.g., heav%;r, lighter, etc.), and pﬁ?@eeds to j#Struction related
to the basic tools and units of weig;;, ;ncluging the actual skill ’

%
5

of weighing.

-

The.instructional content of the two books of the Measurement
5

il

-

of Weight Unit was written to stress the graduaiégﬁdiclogely struc~

tured develépment of both weight vOcabular§ and weigﬁing‘skills.

A

The two books in the Weight Unit and tli@ insﬁruétinn‘within them

il

represent progressive levels of instruction, from the lowest to the
-/ "
most advanced. Depending upof’ the ability of the children, “a bhook of

* -

F
instruction might take from one week to sé&veral months"té%pomplete. oo
Children may begin imstruction at various points depending on their

beginning skills. individually administered assessment instruments
» » %
are provided for initial diagnostic placement and for determining

final achievement.

The instructicnal materials in the Measurement of Weight Unit

included teacher's editions (two books), cassette tapes containing

3

definitions and stories related to important concepts, hooks of

3
pictures’ for the children to follow as the tape was presented, and
&

numerous worksheets and transparencies to complete the instructien.

Each book of instruction is composed of lessons that contain instruction

ERIC
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N Ad
felgﬁed to one oy moregvocabuiary.worﬁse Each-@?ssom is assocfafed
w -..§ / -

with ;geulflc purposes and Behavioral ObJeCLIVLS. The lessons
;o .

} w1th1n a bogk are carefully ordered, with behavioral objecti@és in

¢

Sy

i
« y
ome lesson belng requisite for adequate performance in later 1&35015.
ot \

. - S‘lecson, wllch usually requlres several periods of instruction, in-

K]

3
cludes three midjor components: 1) pre-activitfes which ‘introduce

Wy

the concepts or review the meaning of necessary prerequis{teiconcepts,'&

2) tape preséntations which develop the.meaning of voﬁabdlary‘words,
-]

.

and the relations Betweéﬁ"ﬁgrds, ¢nd 3) post-activities which review

g

4
and reinforce the concepts and relations established in thé tape
- presentation. ' s - .
4 . -
t 3 - ' td N \ . F

The Summativé& Evaluation Plan

& .
The desired field-test plan, in which classes would be allowed
- to spend at least one year progressing through the. instruction in

the Measurement of Wéight Unit, could not be implemented due to budget
and time restricticns. Instead, the field-test of the Weight Unit
& * .
\ *
was-carried out in conjunction with the field-test of the Measurement '
L - *

of Length Unit. Thus, except for a few c¢lasses, instruction in the

G,

pra

. {
Welght Unit was started after the children had received from three
. ;

to four months of instruction in the Length Unit. TInstruction in the

ford

*

Weight Unit for all classes was presented for a period of four to six

weeks. A similar plan was used to test the Money and Time with the

I3
.

Clock dinits, * ’ ,

) ( é;
ERIC ' -
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Design

A two factor design (Treatment X Gommunity) was employed in the

summative evaluation of the Measurement of Weight Unit% The major

~

factor of interest was the instructiomal treatment factor. The three

: Sk
treatment groups in the present design‘were: " 1) Experimental, 2)

Hawthorne, and 3), Control.

v

. .
The Experimental treatment group included those classes receiving ¥
f

the Measurement of Weight instructional program. These classes did

&

not receive any suppiemental instruction on weight concepts.
The Hawthorne treatment group consisted of classes receiving

instruction in the Time with the Clock Unit from the Money, Measure-

.

ment and Time Program. The Hawthorne group was included in the design

as one type of control. . Gains on the Wéight Tests by this group g
T T —e :

would represent changes in performance one could expect from the
- -

"novelty" of a new program in thé}classroom, interactions with testers,

~;

"learning to learn," and several-other factors. To conclude that the
Measurement of Weight instruction itself contributed significantly to

performance increases, one must discover that the Experimental group
LY

*

serformed significantly better than the Hawthorne control group.

The Control treatment group consisted of classes where teachers

were left on their own, either to téach or not to teach weight con-

ne 4

cepts. When these teachers-chose to teach weight, they were allowed

to use any materials available to them (e.g., published materials,

~
N

teékher—developed,materials, etc.), but they were not allowed to use

o

the Measurement of Weight Unit from the Money, Measurement and Time
&

Program.

e
S

e
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The second tactor in the design was that of community location

LN
1

v ’ N ‘v- . - o .
(urban, rural, or suburban). The categorization of communities as
urban, rural, or suburban Spncurred with the categorization scheme
. N .
of the Minnesota Department of Education. Urban communities ia-
cluded three of the four, major cities in Minnesota. Suburban

1]
commynities,were ones which immediately adjoined these cities.
Rural communities included those not covered by the above classifica-

tion systems. It should be noted that these "'rural" communities

~ - 1
were somewhat .different from the usual cpnception of "rural,’

¢
B

For instance, one yural community contaiced two small colleges, another
contained one. Also, academic and professional people lived in some
of the "rural” communities and commuted daily to wotk in a nearby

urban community. .
L d‘

Subjects i
The population empleyed for field~testing during the summative
evaluation was elementary schrol-aged educable mentally retarded

children. Of the 23 classes employed during the field~test of the

Measurement of Weight Unit, seven classes (3 urban, 2 rural, 2

Y

sgbzrban) were chosen to be in the Experimental treatment (i.e., they
receivel instruclion in the Measurement of Weight Unit), eight classes
(4 urban, 3 rural, 1 suburban) were included in the Hawthorne control
treatment (i.e., they received instruction in the Time with the Cleck
Unit), and eight classes {3 urban, 2 rural, 3 suburban) were included
in the Control treatment {(i.e., they recelved instruction from any

source other than the Measurement of Weight Unit, if the teacher chose




8

te pive LU to them). Assignment of the classes to the treatments

was predetermined by the fact that children receiving the Measure-

ment of Weight Unit were ones who nad received the Measurement of
. : ' ¢

Length Unit, and children in the Hawthorne group were anes who had

previously received the Momey Unit. Two classes were added to the

Experimental treatment-group at the beglnning of this field tast

! (i.e., these classes had not received the Length unit). They .

were chosen to be older and of a higher 'level of functioning

. Since the summative evaluation of the Measurement of Length Unit =

s .

revealed that the Experimental groun children were of a somewhat

lower level of functioning than the childreeﬁ}g the Hawthorne group
H

(Xrus, Thurlow, Turnure & Taylor, 1974).

Cverall, there were 66 children (31 urban, 15 rural, 20 suburban)
"

in the Experimental group, 79 (38 urban, 31 rudal, 10 suburban) in

e

the Hawthorne group, and 82 (28 urban, 23 rural, 31 suburban) in the

Control group. It should be noted, however, that the specific numbers

-
i

of children for whom data from specific tests were available varied

due to scheduling problems and abseateeism.

& summnary of the children's IQs, wmental ages (MAs) and chrono-
1
logical ages (CAs) in the three treatment groups is présentad in
, Table 1, along with the results of a one~way factorial analysis on
Rl
each measure. Again, it should be noted that the number of subjects
varied with the measure due to incomplete test data. Clearly, the

three groups did differ significantly on I level and CA, A Hewman-

. .
Reuls teat for Jifferences between the [C means indicacted that the

ERIC B
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Table 1
Comparisons Betweén the Three Treatment Groups on
[Q, MA, and CA \
Experimental Hawthorne Contrl ? F
-~ I
rIQ :
X 68.3 70.6 74,2 i 7.04
SD 10.1 8.5 9.3 : (p 1.001)
' Range 47-89 49-35 | 56-88 :
n 62 67 73
| §
i .
;
MA (months) !
. 75.7 © 733 76.5 ; !
. L
S0 13.8 13.2 14.8 ! (ns)
Range 50-114 46-98 50-118 E
n 61 66 73 §
-,
L s
1
|
- CA {(months) !
.- !
X 110.8 101.0 102.1 g 5.81
sD 19.9 17.2 18.8 b (p o 0D
H
Range 63-145 63-136 76142 ;
i
a 66 79 82 g
]
i

At




Conptot vroup had a significantly higher IQ than the Experimental

group ¥

[S'e]

+01) ana that the Control group had a significantly

?

d;yu&z Dothan L Hawthoine group (p < .03). The Experimental and .
Hawthorne groups did not differ significantly on IQ. A Newman-Keuls

j#“ test "on the CA means revealed that the Experimental group was si-~
nificantly older than both of the.other B . < .GL). No

ferences existed on the MA measure, the measure often viewed as

re,

i
ES

i =%

i

2
L
-t
[
=
L7
"
[
o)
3
[
t T
]
(=3
0
or
[t
a3
=
oo
o
(s
o]
]

a relative level of functioning.

s -,

)
47
o
s
e
(g

presents thé& IQ, MA, and CA data arranged according to

b ]

cosfhunity location. One-way factorial analyses revealed a significant

s

. . efiect of community location for each measure. Newman-Keuls tests for

/ . -

f

difterences indicated that children in the rural community had hagher
mezn MAs and CAs than those in both,.the urban and suburban communities

(pg ~ .01), and higher IQs than the children in the urban community

Pl
©
<
o
=
-3
=

e suburban children alsc had higher IQs than the urban

chlildren (ps < .01).

Tests
Two criterion-referenced tests were administered to the children
to determine the effectiveness of the Measurement of Weight Unit.

tach tost was administered as a pretest, and at the same time, served

tu degermine the plecement of a class within the sequence of instruc-

tion. The same tests were administered as the posttest at the end

“

Ul the yeaar.

[13,
o1
o
w2
e
[
Ja
—

s Test was a thirtesen item test designed to de-

.

The Weli

.
termine the children's functional understanding of weight and their weigh-~
%y

ingy skills, 1t consisted of three subtests which evaluated skills

L)

Q ' R

ERIC
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Table
Comparisons Between the Three Treatment Groups on

IQ, MA, and CA

Rz
Urban Rural buburban
Y] !
- ]
A 67.22 72,61 74491 ! F
% i
50 9.91 7.88 9.17 15,06
i
Range 47-89 49-88 56-93 I (p<.ooly
- ' -
o 77 69 57 |
|
!
i
i i
MA (montas) ' i -
i
_ |
X 71,93 83.19 €9.88 i 20.73
H
Sb 14.68° 12.18 10.80 |
. |
Runge 44=114 62-118 53-102 E (p.€.001)
1
n 74 59 57 5
!
1
i
i
CA (montns) !
- s
X 104.54 112.60 91,52 ; 22.02
i
S 20,52 20.10 12.17 E
. i
Range 63-148 81-1423 73—l21 3 (p £.001)
e —
n Y7 80 62
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roginy Lrom the comparative to actual measuring. This test was

administered to all children {except, of course, those who are absent,
etc.). The test-retest reliability of the Weight Skills Test was
.72,

13

The Weight Expressive Tesgt was z fourteen item test designed

primarily to evaluate the child's ability to utilize specific
' vocabulary words. It consisted of three subtests which correspond

to the major entry points into th instruction. Again, this test

e *

was administered to all available children. The test—rétest relia-
bility of the Weight Expressive Test was .86, ;
A Cognitive Abilities Test (Thorndike, Hagen, & lorge, 1968)
was also administered to the children participating in the present
field-zest. Since this test was employed to evaluate the child's
zeneral improvement in non-content specific areas of cognitive ‘
funcrioning after a full year of instruction iﬁ the Money, Measure-
ment and Time Program, the results of this test will not be described '

here,.

Prucedure
The field-test of the Measurement of Weight Unit was conducted
over a period of four to eight weeks. The goal of the field-test
was to assess the Weight Unit under relatively '"normal' classroom
conditions, with minimal interaction between Project personnel and
field-test participants.
Before instruction was started, children in each class were
pretested on the Weight Skills and Expressive Tests. Then, each ‘

teacher in the Experaimental treatment group was given a written

ERIC :
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introduction te the Measurement of Weight Unit (see Appendix 1), and
those teachers wono had not participated in rthe {eld-test of the

A
Measurenent of Length Unit were alsc given a brief in-service training

.

session to intreduce thém to the Mgney, Measurement and Time Program,

and to familiarize them with the field-test plan. Interactions with ‘
the classes stopped ar this point (except for "comment cards" returned

to Project Directors wnen the teachers felt comments were necessary), . .
until posttesting time.

Atter instruction ended, classes were posttested on the Weight

Tests and the Cognitive Aoilities Test., At this point, teachers
were reqguested to complete a detailed questionnaire on their reactions
to the Unit, and to the Program in general. Control teachers were

- -

also asked to describe any instruction velated to weight that they,

had used during the same perdiod.

Results X g Y,

During the summative evaluation of the Measurgment of Weight

tnit, the major source« cf effectivenéssmdsta were the results of
the pretesting and psosttesting. Only a limfted: number of the chil-

. , -
dren participating in the field-tegt Qctuall§ received hoth the pre- N
test and the posttest due Lo absentéeiém, school schedules, etc.

] b

n order to benefit from the larger number of children in the total

pme

&

- . s . s i »
sample, it was decided that all pretest data and all posttesti .data

[N

d. -

[ s
&)
[

ncly

would be analvzed although the resulits {rom the pretest would
. p \

some children not postiested, and vice-versa., These results are -

0w
I
P
0
@]
=]
"3
)
~
-
w
Q
jo]
w
4]
=
.
[
S
]
@]
o
-~
Tt
(it
o
~

presented in two gectinns: 1) Pret

comparisons.

Q
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The next gection included in the results presents the data‘of

just those children who were both pretested and posttested on the

W

leight Skills and Expressive Tests, The pretest to .posttest com~

- N

parisons on these data, although based on’a reduced sample size, are

s
- $

probably the most reliable for ‘assessing the effectiveness of. the

Measurement of Weight Unit.
Data related to the performances of the three treatment groups

on individual items in.the Weight Tests will also be presented. These

' &
data not only provide further information on the effectiveness of

the Unit, but also have the potential for identifying possible areas
’, L
where revision of the instruction shou’i be recommended.
£

The Results section will conclude with two adaitional sets of

results. These results dealéééth: 1) Community location comparisons,
=

= ,
and 2) Feedback from teacher evaluations.

M.
“Pretest Comparisons

In order to compare the posttest results of the three treatment
groups {and so assess the effectiveness of the Weight Unit), pre-

test scores must first be compared to show that there were no dif-

B

. ferences between the three treatment groups on the Weight Tests before

I

instruction, Table 3} presents the means and standard deviations of

the pretest scores on the two Weight Tests, and the regults of a
i

I . .
gue-way analysis of variance on each set of scores.

The results of the analysis of variance indicate that there were

) no significant differences between the three Lreatment groups cn either

the Weight Skills pretest or tie Weight Expressive pretest. . Tus,
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Table 3

. e

Comparisons of the Three:Treatment Groups on
. 4

Weight Sk1lls and Weight Expressive Pretests

. Weight Skills Test (13 items) X *
!
Experimental Hawthorne Control I F
i
- . . ‘ {
X 6.45 6.34 6.98 o<1
, !
, rod ,
SD 2.76 2,46 2.21 i {(ns)
. i
; n 60 35 42 i
. !
Weight Expressive Test (14 items)’ - - -
1 -
i “ T 5
Experimental Hawthorne Control N
H
. i
X 5.3 5.37 5.98 P
i H
i
sD 3.00 2.87 2.57 )% (ns)
% ( ‘ ! &
! &0 35 42 H
§
i

T M
g
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16 i
differenceg found beLween the Experimental group and the other groups
in posttest comparisons may be assumed to adequately reflect dif-

ferences resulting from the instruction.

- TN

Posttest Comparisonsg N

v

0
F

The means and standard deviations of the posttest scores on the

-
-+ v

Weight Tests, and the results of a one-way ana1351s of variance, are

. \
presented in Table 4. 'rollow—up analysis on the sxgpificant treat—

\"‘

ment effect on the Weight Expressive Test by means of a Newman-Keuls

-~
v

procedure indicated that the Experimental grod¢ scored significantly‘

.

higher than both of the other two groups (Ré < »01), and that the

Hﬂu«.

Covtrcl group scored higher than the Hawthorne groups , The higngr IQ
Fu o
level of the Control group might be related to theaﬁ%expectedly better

?; o,

———

per{qgmnnce of this groyp. at posttest time, - e
- = = : T 4
/ ’ < = { ;l

Pretest to Posttest Comparisons ,,é 7

I.

Y
in o*der to avoid some of the 1 limita ions ofkanalyzing all pre-
test and all post*est data separ&tely, a procedure which does not
. oF i ™
recognize’ that all childréfi were hot both pretested and posttested

the scores of just those‘thildren recelving both tests were analyzed.

'

Table ® presents the means and standard deviations for those children

. 1
e e 4
=

recuiving both the Weight Skills\pretest and the, Welgnt Skills post §

A
Y-

test., Table 6 preseAts similar data for the Weight Expressive Test.
i = ; s ' } . -
As compared to the data in Tablé 3 and 4, there is a significant
* g , o
decrease in the number of children assessed. Consequently, both the
: _ . . Atk
pretest and posttesi means anéﬁsténdard,devgations are also somewhat

[

: -
different than those presented previously.
. /

- v ¢

N . ]

.

-

o
g
S
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Table 4 | ’
Comparisons of the Three Treatment Groups on
/
. Weight Skills and Weight' Expressive Fosttests
: 3 ‘b-w - s\
l ya % &
s - Weight Skills Test (13 items) ) ‘ nd
. ; . b
Expérifental Hawthorne Cdntrol S S
. H
- - !
. * X 7.69 6.92 7.66 - 1 1.26, ’
§ s . ‘ i
&
b Sb 2.66 2.58 . 2419 I (ns)
= 4! B = ) N , i
s _, ; A
- . n 62 38 - 39 %l
)
‘ . : 7
) ‘ Weight Expressive Test (14 items)
: Expetimental Hawthorne =z.. Control ! E
{‘ . . ' -
. - L R i
X 8.43~ 5.10 . 6.82 , 146.04
" 1
. - : ) i
£ 5D . 2.80 . 3.09 2.50 Hp < .001)
N - <, ;
n : 62 36 39 ;
e
. T . . ) h‘) 3
é‘t ) .
<
, {
& B 3
¥ L
) .
L3 ¥ '/ /.
s ?
O
’ ¢’ T w0 o,
4 . H




Table 5
Pretest to Posttest Comparlson of Subjects Receiving

both' Pre and Post Weight Skills Tests

" Experimental Hawthorne Control
‘ , Bre  Pest ‘Pre . Post = Pre  Post
X 6.78  8.14 " 6.70 6.94 6.90°  7.69 .
) SD '2.67 2.44 2.19 2.29 2.24 2,23
P 55 55 33 33 ) 39 39
t = 4.71 t <1 . _t_=é.56
(p < .005) (ns) (p. < .01

~

Two-way Repeated Measures ANOVA

5 Source of Variance df _Ms_ F
Between Ss 126 — S
Treatment 2 17.47 <1 s
Error 127 1203.40 —
Within bs 137 — -
Tests (Pre, Post) 1 51.17 28.59 p < 001
Treats X Tesgl 2 13.26 . 3.70 ns
Error 124 222.10 —

1.
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m - — l
t Q:‘( .
l]
3 ————y (6.94)
o 6
2
= 1 ¢
Z 4 \‘
=3
= 3\
]
2

~
ot

[

IRE . POST




i athievement Level of the treatment

2

ek

¢

groups on the Weight Skills pretest and posttest.

r

s Experimental
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Hawthorne
[

e — ~ — -¢ Control

(8.14)

’ ' ,__/__‘_,_.4: (7.69)
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%6.78) e ey (6.94)
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The data in Table 5 are presented graphically in Figure 1.
Repeated measure t tests for each group indicated that the Experi-
mental and Control groups showed a significant increase from pretest
to posttest., The increase wasrcle§rly largest for the Experimental
group. A two-way repeated measures analysis of variance revealed a
signicant difference between pretests and posttests only. The
expected interaction between tests and tFeatments was not observed
(see Table 5). '

Data relaged to pretest and posttest performance on the Weight
Expressive Test are presented in Table 6 and Figure 2. Repeated
meafuras t tests for each group indicated that only the Experiﬁental
and Control groups made significant changes from pretest to posttest.
Again, the }ncrease was clearly largest for the Experimental group.

A two-way repeated measures analysis of variance on the Experimental
group'e data revealed significant differences between pretests and
poattests, and a significant treatment by test interaction (see
Table 6). Tests of simple effects on the interaction in icated thi:
at tge prete$t§'there was a significant difference between groups

(p < .001), with the Controls performing better than the other two;

at the posttest, there was also a significant difference {ps < .001),

with Experimentals performing better than the other two groups, and

Controls also performing better than the Hawthornes. The crucial

tests, those between pretest and posttest performance for each group,

confirmed the findings of the repeated measures t tests: Both the

Experimental group [F (1, 116) = 143,38, p <« .601} and the fControl
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Table 6

Pretest to Posttest Comparison of Subjects Recelving

both Pre and Post Weight Expressive Tests

Experimental

Pre  Post
5.25 8.62
2.95 2.81
55 55
£ = 10.43
(p < .001)

Hawthorne

Pre Post

5.44 5.32
2.92 3.14

25 25

Ha
~
(o]

Two way Repeated Measures ANOVA

Seurce of Variance

¥

Between Ss

Within Ss

Treatment

Error

Tests (Pre, Post
Treat. X Test

Erro:

(%]

116

s 3
41.68 3.05
13.65 —-

192.42 388.67
66.02 30.42

2.17 -—

Control

Pre Post
6.00  6.82
2.60  2.50

39 39

p < .001

p < .001
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Figure 2. Mean achiesvement level of the treatment gro
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group [F (1, 116) = 6.05, p <.05] showed a significant improvement
from pretest to posttest {other F < 1). Observdtion of Figure 2
further suggests that the improvement trend is mest dramatic for

the Experimental group on the Weight Expressive Test. From a pesi-
tion of the lowdst status among the three groups, the Experimental

group increased to the highest position.

)

Item Analyses

rThe Weight Skills and Expressive Tests were criterion referenced
tests with i;fms related directly to the behavioral cbjectives of
the instruction. Table 7 presents the pretest and posttest per
cent correct figures by test items for the Experimental treatment
f
éroup on the combined Weight Tests (items have been integrated .and -
groupe& by where instruction related to them appears in the Unit).

Observation of Table 7 indicates that for almost every item,
the Experimental subgroups showed a marked increase from pretest to
posttest performance when they?had re;eived the relevant instruction.
Another interesting phenomenon is revealed by the inspection of
- L

Table 7. Fach subgroup seemed to improve on items even though in-
struction directlyurelated to those items was not received. For
example, one group of Experimental subjects ended instruction at
Book 1, Lesgon 2, the first grouping of items. ,h6 Yet, on the second
grnupiﬁ% of items, they continued Lo show achievement even though
instruction had not been recegved. This phenomencn is also evident
in the next two Experimental subgroups who did not complete all of

the instruction. Such findings imply that the instruction results




Table 7
Percent EXperimentals Responding Correctly o» Individual Items

by Where lnstruction was Stopped

Book 1, . Book 2,? Book 2 Book 2

Overall L 2 L2 L 4 End

Beginning to Book 1, Lesson 2 Pre Post Pre Post Pre Post Pre Post Pre Post
Identifies heavy go 79 )78 78171 81185 .80]82 76
Identifi&% light 93 97 | 89 100 { 78 88 §100 100 j 100 100
Uses the comparative heavy 57 97 } 33 89} 50 100 | 65 100 | 65 94
Identifies heavier 92 95 1 89 100 | 78 81 (1006 100} 94 88
Uses comparat{ve heaviest 57 84 L 44 100 | 43 69 {65 85] 65 88

) ' ENDED

Book 1, Lesson 2 to Beok 2, Lesson 2 INSTRUCTION
Uses comparative lilghter 47 63 0 33 |43 62 40 65| 82 76
Labels a balance scale 2 21 0 0 7 25 0 10 0 41
Identifies lighter 55 60 | 44 67 157 75 1506 50§ 65 53
Uses heavier than 45 71 } 11 56 {36 75 {50 60} 65 88
Uses as heavy as 33 74 (11 22 |21 81 {45 80} 41 76
Demons.’rates as heavy as 35 61 |11 44 {57 %9 130 65| 35 59
Ideatifies a scale 42 82 122 56 t21 75150 95¢ 59 88
Defines a scale 72 8 |44 78 |50 62 |85 100 | 88 88
Defines weighing 35 47 111 56 |21 56 {45 201 47 65
Matches scale to function 47 50 133 44 |36 44 {50 40| 59 82
Uses pounds 65 74 | 56 67 |36 56 |75 854 82 70
Picks scale with weight 1 pound|{72 84 | 56 89 |64 69 } 80 90 76 88

ENDED
Book 2, Lesscn 3 to Book 2, Lesson 4 INSTRUCTION

Relates a pound to a balance 61 |33 22 |36 69 {30 65| 47 70

7
Knows function of balance scale|27 15, 0 11 121 50 {25 25 ) 47 47
7 40 11 11 7 25 0 60 12 47

Reads 1 1b, .
Picks a sc¢ale showing weight

of more than 20 pounds 43 53 56 &4 36 38 50 55 53 70
Picks scale with & weight

7 ounces . 38 40 |11 33 |28 31 |55 40 | 41 53
Can read weight in ounces 5 21 0 0 0 6 110 40 6 24
Knows how many ounces in a '

pound 0 13 0 0 7 0 5 15 5 29

ENDED
Book 2, Lesson 4 to Book 2, End INSTRUCTION
Knows which 1s heavier:

1 pound or 5 ounces 200 42 (11 22 {21 25 {15 50 }29 59
Reads 20 oz. § 24 0 0 0 6 |15 35 1z 41
Knows 3 tons is heavier than

3 pounds 60 66 144 44 150 38 [65 80 76 88

ENDED
i\ INSTRUCTI
iy
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in some generalized trarsfer, facilitation, or learning-tc-learn
effects. In other words, imstruction on even part of the content

of the Measurement of Weight Unit resulted in the acquisition of

Table 8 presents th2 same breakdown of test items as Table 7,

but ldentifies the percentages of Experimental, Haﬁthcrne, and

H
1

Contrcl subjec*s respondiﬁg correctly to each {item. In addition,
ior the Experiﬁental group, it distinguishes between the percentages
of those who received the instruction and those who did not. For
all items in the first grouping, the lowest level of instruction
which all Experimental subjects recelved, the percent correct for
the Experimental subjects is about the same, or higher, than those
for the other two groups. The efficacy of the M;asurement of Weight
Unit is more evident in the next group of items, where the Experi-
mental subjects who did not receive the relevant instruction tended
to vespond at a level comparablz to that of the Hawthorne subjects.

In general, Table 8 also reveals that the Control subjects
tended to perform better than the Hawthorne subjects. Due to con-
founding from CA and IQ characteristics of the subjects (i.e.,
Hawthornes were significantly lowgr on these measures than one or

=

both of the other two groups), it is difficult to determine whether
or not <any actual "Hawthorne' effects occurred in the present study.
However, chere was transrer in the Experimental group, where instruc~
tion in one part of the Measurement of Welght Unit resulted In betrer

performaace on objactives from material not yet presented. Such a

o,
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Table 8 .

- Per Cent Responding Correctly in Bach Treatment Group
on Individual Itenms !

3
¥ [
1

Experimentals  Experimentals Experimentals Hawthorme Control

Overall Receiving Not Receiving > .
- Tostruction . - Iastruction R
Bepirning to Book 1, Lesson 2 \,
5 Identifies heavy 79 79 - gz 82
Identifies light . .87 97 — 95 95
Uses the comparative heavy 87 97 —_— 72 87
Identifiés hea ier ; 95 95 - 97 7 .
" Uses comparative heaviest’ 84 84 -_ . 56 69
LY ¥
Book 1, Lesson % to Book 2, Lesson 2 . R ny
. Uses comparative lighter 63 €8 - 33 31 &4
Ltabels a balance scale 21 24 0 6 8
Identifies lighter 50 58 67 45 67
- ' Uses heavier than, ) 71 74 5é 56 17
. Uses as heavy as 7% 79 22 39 64
. Demongtrates as heavy as 33 64 44 53 54
Identifies a scale 82 87 56 50 67
Defines a scale 84 B+ 78 78 87
Defines veighirg 47 ) 45 56 28 ~ 3L
Mitches scale to function 50 & 51 44 45 49
Uses pounds 74 75 67 69 59
Picks scale with wefght 1 pound 84 83 89 B4 - 35
Book 2, Lesson 2 to Book 2, Lesson & . ; e
Relates a pound to a balance 61 97 52 25 ‘ 36
Knows function of balance scale a5 57 4 z9 8
Reads 1 1b. 40 63 4 3 40
Picks a scale showing weight of nore
than 20 pounds 53 78 ié 45 72
Picks scale with a weight 7 ounces® 40 52 iz 21 k)
Can read weight in ounces 21 35 0 3 3 -
Knows how many ounces in & pound 13 22 ) 0 3
Book 2, Lesson & to Book 2, Fnd
I Xnows which 18 heavier: 1 pound
or 3 ounces 42 59 kT 1% 2.
rReads 20 oz, 24 4% i8 O ’ 0
Knows 3 tors {s hegvier than 3 :
pounds 66 88 58 82 /82
&,
i
4y 4
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finding would indicate that there are pot

ntial transfer or learning-

)

to~learn effects from the instruction in the Money, Measurement and

Time Program.

‘&\ 7

4

Community Location Comparisons -

-

During the formative evaluation stage, the Measurement of Welight
Unit was written by teachers from an urban community and was pilot-

tested with urban PMR children. To check the general effectiveness

&

of;Fhe Weight Unit f{or different types of communities, comparisons
cf results by location were made.

"“ Table 9 presents the Weight Skills posttest performance data
fér,the three treatment groéups when further defined In terms of

.

community location. Results of the one-way analysis of variance
/ ’ ' )
carried out on-each treatment group are also presented. Similar data

for the Weight Expressive Test are presented in Table 10.

. Generally, the rural children_scored higher than their suburban

r

and urban counterparts. This difference was significant for the
Experimeptals pn both the Neigﬂt Skills Test and the Weight Expressive
Test, and for Hawthornes and Controls on the ékills Test., 1t 1s
likely that the community location differences are related to
placement practices in special classes in these communities,

and very likely is related to the higher 1Q found for the rural group.
The exp;cssive romponent of the Measurement of Weight Unit appears

to have Been particularly effigécious for the rural children. If

it can be assumed that the scores of tﬂe Control and Hawthorne groups
are those that the Experimentals would have achieved without instruc-

tion {see Table 10}, then the rural Experimentals doubled their ex-

pressive ability related to weight concepts.

3

DY
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Table 9 ‘

Comparisons of Weight Skills Posttest Data

for the Three Community Locations in ea#h Treatment Group

Urban - Rural - Suburban

i
|
i F
i
Experimental - Co
— ® é v
X 6.93 9.71 7.39 6.29
SD 2.07 2.49 2.99 + | (p < .01)
. n 30 14 18
Hawthorne
X 5.60 8.62 7.80 7.80
_SD 2.11 : 2.40 2.05 (p < .01)
n 20 i3 5
Control ;
X 7.31 9.27 6.80 1 5.26
a 1
SD 1.65 2.00 2,21 (p < .01
n 13 11 15

[ ————

Pl
w .
N
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Table 10

- ?\

‘Comparison of Weight Expressive Posttest Dapa'fgr the
< b

Three Community Locations in Each Treqtmént Qrouﬁ

e

!
. ! X
Urban Rural © Suburban ! F
v' } +
. !
B Experimental g " T i 3
% v K 1
— ' s { 3
X ¥ . 7.47 11.067 8.00 b, 10.79
¢ a'l
. , ! .
3D 2,27 2.30 ’ 2.81 ' (p < .01)
2 B
/ i
3! 30 14 % ., 18 ! =
- 3 ? % N k3 :
J 4 ;
hawthorne . g
ia
_ i
X 3.70 - 6.36 6.60 { 4,08
i
: 1
SD 2.78 . 3.27 ) 1.14 I (p < .05)
1
!
n 17 14 5 {
!
1
, i
Control ;
- i
X 5.54 7.0% 6.87 ' <1
i
5D 2.66 2.59 2.44 ! {ns})
1
i
i i3 11 15 !
|
H
i
i
¢
sl,'g
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i Teacher Evaluation of the Measufement of Weight Unit

.

-

-

Four -of the Experimental group teachers answered a questionnaire

*about the Measurement of Weight Unit. (See Appendix 2 for a copy of

the questiéhnaire.} The number of years of Eeaéhing experience varied

from 2 to lh,yeats,'gith a mean of 7.5 years (SD = 5.9). The number
\"aa 17 ' .

qf years teaching EMR children ranged from 2 to 8, withla mean of
% -
4.8 years (SD = 2.8), Three of the four reporting teachers were
. i 1Y .
ce;tified in spgciai education.

On the evalﬁation fo%?s, the teachers indicate& that the Meas-
urement of Weigﬁt Unit was taught each day of the week, and that
about~201minutés were spent preparing for each 30 minute teaching

i 4
‘period. Various room arrangements were used to insure that the
teacher, éape recorder, and éicture book were close té the children
during t%pe presentations.\ﬁ

All of the teachers indicated that they enjoyed the Unit "very.
much''; none indicated that thevy would rather use.something else to

N
teach weight. Half of the teachers felt the materials offered more
divers£t§ than most other materials, and none thdqght that teaching
with the Weigat Unit was boring. All of the teachers thought that.
mOst or all of the concepts covéred in the Unit were important to
children in the long run. All also thought that the chiidre? would
remember the most important weight concepts a ;ear after learning
them, and that the children were more interssted in thils instruction
than usual. Compared to other commercial materials they had used
to teach weight, the teachers rated the Measurement of Weight Unit as
more useable, effective and enjoyable.

Other teacher reactions to the instruction and a summary of the

data are available in Appendix 3.

£ 241
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Summary

The summative evaluation of the Measurement of Weight Unit
described in the present paper served to document tﬁq effectiveness
of the Unit for EMR children, and its useability in/the clagsroom.
Despite the fact that the completeness of the field-test was restricgéd
by time limitations .(instruction may have been presented faster than usual),
-it demonstrated that the Unit é&d, in fact, increase the EMR child’s
knowledge of weight skills and vocabulary. This increase was greater
than that obtained by either a Contrcl group or a Hawthorne control
group (see Figures 1 and 2).

The effectiveness of the instruction in’the Measurement of
Weight Unit was supported by the pretest to posttest gainsg on

the Weight Expressive test, and By the performance levels on indi-

vidual items. The failure to find significant treatment effects on

e

the Skills Test perhaps reflects the expressive focus of the Unit
(i.e., to augment vocabulary skills related to weight).

Analyses of community location effects indicated that the Unit
was quite effective in rural aéd suﬁurban communities, as well as in
the urban communities (the setting iu which the materials were
developed, pilot-testéd, and revised). The finding that the rural
Controls performed significantly better than their urban and suburban
counterparts on the Expressive Test suggested that these Control
teachers might be enga@ing in‘special procedures or using special
materials to teach weight concepts to their chiidren. When the
Control teachers were asked to describe the instruction they had

used, if any, four of the seven responding indicated that they had

ERIC B
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H]
taught weight concepts. Three of the teachers gave an estimate of
the total number of days spent on weight instruction. The one
suburban teacher averaged 5 days, and the one urban teacher indicated
weight was taught for 2 days. On rura% teacher taught weight for 17 days
during the“year (the other ru;al teacher ;ndicated that instruction
was given individually so that children speant "as much time as they
needed" feceiving weight instruction).

* The useability of the Measure;ent of Weight Unit was also docu-
mented as a result of the present summative evaluation. Some diffi-
culty if getting teachers to return evaluation forms was encountered
during this field-test (cf., Latham, 1973; McLaughlin, 1973); this was
probably due in §art to the facr that they were requested to £ill thew out

within the last two weeks of the school year. All of the responding

[
1

teachers (57%) who used the Weight Unit indicated that they liked it
A

"and would prefer using it to other instructional matefials. Most of

the teachers thought the materials offered more diversity than most

1

other materials, and were more useable, effective and enjoyable than

cther commercial materials they had used beforea.
7
¢

The Measurement of Weight Unit presents weight skills and
e % k

L]

vocabulary which have been identified as important to the normal

development of apy child, espacially'th&—young MR child {cf.,

¢

ki =
Kolstoe, 1970; Nuffield, 1969; Peterson, 1973). The“pretest data

=3

from the present field-test and from the formative evaluation of
the Measurement of Weight Unit (ef., Thurlow, Krus, Howe, Taylor,

and Turnure, 1974) indicated that these concepts, while important

% .

for -all children to learn, are relativcly difficult for retarded
children to master without instruction. The summative evaluation

L
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of the Meagsurement of Weight Unit has demonstrated its effectiveness
P
and useability in the classroom, and has verified the belief that

the Unit fulfills a4 need in the education of the young EMR child.
&
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Footnotes

Ithe cummative evaluation of the Measurement of Weight Unit was an

extensive endeavor which would not have succeeded without the held

and cooperation of many individuals. Apprecia;ion is extended to

all school systems participaﬁ?dg in the field~£est, and especially

to the teachers whoéailowed a great d%§l of testing and who responded
willingly to all requests made of them. Special thanks areldﬁe to
Jonl Bilumenfeld Troup who sche&uled and completed all testing, and who

3 =

formed the major link between the Project .and the teachers in the

Arthur M. Taylor is now Supervisor of Programs for the Mentally

Retarded in the St. Paul School System. His address is: Special

=% Co ,
fducatior Vepartment, Mﬁéirogram, St. Paul Public Schools, 360

" Colborne, St. Paul, Minnesota, 55103. .
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The Measurement of Welght Unit is part of the Money, Measurement
and Time Program. 1It.is designed for educatiomnally handicapped
children, and thorefore, makes minimal entry requirements on ths
children. Reading is not required in this program, nor are mathe-
matical skiils required to enter the Unit. As noted in the Overview
to the Unit {found on page i1 of each of the Teacher's Editions),
the children are raquired only to have a familiarity with the size
zoncepts "big" and "little" and the terms "easy" and "hard".

The instruction in the Measurement of Weight Unit, like that
in the gther units of the Money, Measurement and Time Program,
proceeds in small structured steps from vocabulary to skill developwf/
ment. The instruction stre%ses the "growth of meaning" of each of
the vocabulary terms introduced, and gradually introduces skiil
development. In this way, the instruction represents a continuum
from simple recognition, through vocabulary comprehension, and on

to skill development.

Levels of Instruction

There are three basic levels of instruction in the Measurement
of Weight Unit., These levels are presented on the following page,

with the lowest level at the bottom of the chart and the highest

ot

evel at the top, The chart shows the progressié# of the Unit from
the identification and utilization of the comparatives of weight
{e.g., "heavier”, "lighter", etc.) to instruction related to the
tocls of welght measurement (the balance and the scale). The final

level of instruction deals with the standard vnits of weight, the
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. pound, the ounce, and the ton. Instruction in this final level

.

]

stregcges the pound unit and develops appropriate weighing shills

£

Levels of Weight Ipstruction Provided in
the MEASURIMENT OF WEIGHT Unit

Ten{s)
UNITS OF WEIGHT Ounce(s)
?ound(s§

P T .
Utilization

COMPARATIVES
Identification

Instructicn related to weight measurement, and even to the
vocabulary associated with welight concepts, is frequently ignored

in the education cf the young handicapped child. Yet, it is

ode

mportant that the handicapped learner have an understanding of

bt
<
)

these aroas. He is frequently expused to the terms of comparati

*

handizapped learner Jevelops is the ability to weigh himseli on

a bathroou scaly ., the instruction related to weight found in the

Measarement of Weight Unit will provide tne child with s valuable
H

Asaters e cad o gymdoratanding, of the bisic vocabulary related *o

¥
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welght. Even the authors of most published math series have assumed
a great deal about the child’'s understanding of weight concepts.

~ Most often, it is assumed that the child understands the weight

-

comparatives, and even that he has a general conception i what a
"pourd” or "ounce" is. These assumptions are probably inappropriate

€

for most educationazlly handicapped children. For example, a child
.

should not be asked to add and subtract‘pounds if he has no con-
ception of what a pound is. Furthermore, he should not be asked
to make comparisons between weighrs if he does not understand the
pasic weight comparatives.

The Measurement of Weight Unit is basically a preparatery unit.
Most skills relared to the actual measurement of weight are quite
advanced skills, even in the learning of non-handicapped children.
The understanding of the weight comparatives and the tools and units
of weighing are not, however. Instruction related to these areas
will provide a basic knowledge of the arsa for all learners, and
will provide the necessary background for those older children who
may need or want to develop more advanced weighing skills.

The lowest level of instruction In the Measurement of Weight

(]
cr

Unit is intended to provide language-oriented instruction aimed at

L1}

. Yot all children will

by

(4]

7

developing the basic comparatives of weigh
need instruction at this level, but if some of your children have
difficulty understanding these concepts or using the terms appropri-

ately, they should be given thnis instruction, slthough the Measure-
PR

ment of Weight Unit requires no math skills at this lowest level.

tion of nurhers should be started sirce

o

instruction on the recogn

R
"
R
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+

this skill will be a% asset in the last level of instruction
where the children begin to use a scale in weighing.

The second level of instruction introduces the tocls of weigh-
ing. The instruction on the balance scale provides an excellent
review of the comparatives of weight. Furthermore, experience
with the balance provides the children with a "standardized"
method for making comparisons and develops their comparative
abilities. Instruction related to a "reguiar" scale prepares the
children for the standard units of weight. The children must under-
stand thie tool of weighing and itstpurpose before instruction on

4 .

the units of weight and weighing skills is presented.

The last Jevel of instruction is that most commonly associated
with the area of "weight". It éeals with the common units of weight,
and with related instruction en "weighing" usigg a scale. The majoer
focus of this final level of instruction is on the pound unit, and
on the skill of weighing in pounds using a bathroom scale. The
"ounce" and "ton" units are related to the pound so that the child
nas a general understandingjcf the relative weights of these units.
Prerequisite instruction for the skills of weighing in pounds or
ounces using scales other than the bathroom scale are provided sco

'

that follow-up 1nntruction on these skills may be presented,

Placescnt in Lne Lnit

hree poinisz uf cntry inte the instruction in the Measurement
of Weight Unit have been specified, and are listed below. The entry

points corréspond, in general, to the three levels of imstruction.

o
i
< W,
e
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5
Entry Points into Measurement of Weight Instruction

Plgcement

Instruction: Book ‘Lesson
A .
1. Comparatives of Weiyht One 1
2. The Balange One 5
. E4

3. Units of Weight Two 1

¢

Children starting the instruction at the first entry point are
generally young, and have had only minimal experience with the area
of "weight'. Children starting at the second entry point (Book

One, Lesson 5) have a basic understanding of the weight ccmparatives,
but generally have had no experience with the balance. 'Children

who enter at the third point é%va mastered the comparativas of weight
and their relation t¢ the functioning of a balance, and are ready

to learn about the units of weight and the skill of weighing using

a scale,

Books of Tustruction

The Measurement of Weight Unit has been structured into two
books of instruction. The vocabulary.words which form the basis
of the instruction ars presentea below.

Vocabulary Words. in Mcasurement of Weight Uni:t

e

Book One: Book Two:
heavy, light scale, weigh, (weight)
heavier, heaviest pound{s), (weight)
lighter, lightest ounce{s)
"as heavy as" (sane) ron{s)

balance, (balancing,
balanced)
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Book One corresponds to the first level of instruction (Comparatives),

and part of the sccotd level {(Tools of Weipght Measurement). Tt
‘ 3
k-4

L3

] - . . .
presents the comparatives of weight, stressing the processes of

identification and utilization, and then concludes with a lesson on

" om

the balance, which serves to review and reinforce all the concepts

+ ), presented in the book. Book Two corresponds to the second {Tools of

ight Measurement) and third (Units of Weight) levels of instruction.

oH

W

or i

: .
It deals with the scale, the basic tool for measuring weight, and o,

3

with several units of weight (pound, ounce, ton). Beginning weighing

skills are introduced in relation to the "pbund" unit for all children,
.t ‘4 -
with supplementary instructien on weighing {n "ounces" also provided.

More gomplete descriptions of the books in the Measurement of Weight

= »

g .

Unit may be found in each Teacher's Editfon on pages ii and iii (also
; pag ¢

see the related section in each Teacher's Edition entitled '"Getting .

3
Started in Book....").

»

Hl

‘~Pxeparing to Teach the Unit

The Teacher's Editions contain all the instruction encompassed

N
B 5
N

in the Measurement of Weight Unit, and each one should be your "right

hand” as you teach the Unit. 1In order to use the Teacher's Editions

most effectively, you should be familiar with the structure of the
Bditions, dnd witihv the format and instructional technigues underl ny
the lessons in the Unit. Complete descriptions of these aspects ot

the instruction may be found in the Teacher's Introduction to the

Honey, Measurement and Time Program. It is suggested that after

on to the Measurement of Weight Urit, the next

[
Ji

readiny this introduct

Erd
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step in preparing to teach the Unit should be to read the Teacher's

5

Introduction to the Maoney, Measurement and Time Frogram.

All materials needed to teach the Measurement of Weight Unit
A .

will be supplied, excepn‘fcr»fbe scale required for weighing in

-

pounds (i.e., the bat:uroom scale), and a tape player.i A specially

A

designed balance scate wig{ialso be included in the materials .

b

accompanying the Unit. This balance has been developed to be some-

. v

what less sensitive than commercially developed balances, and is

one which the children should be able to manipulate relatively
%

v

easily. Assembly Instructions:and ggidelines for using the béiance‘
are also included. F¥or the instruct£cn related to weighing in -
pounds, it is recommenced that you bring a bathroom scale to the ¢lass-
room. Ideally, this’scale should be oﬁ% whiéh'?as lines getwéen the
numhers, especially between the O_and‘ﬂo, If other types of scales

are avajlable to you, you should also present these ;o your class at
the appropriate places noted in the instruction. Several objects for
making weight comparisons will also be required, but the objects are
ones whi:h can easlly be found within the c1a§sroom. The basic
materials supplieé with the Unit are student lexts, audio tape cassattes,
worksheets, traunsparencies, and materials for the Introductory Lessomn,

There are two types of student texts, which are to be used during

the

'

ape presentations: a 3lg Picture Book is used for Boox One, and

-

¥

individual Children's Picture Books are used for Book Two. The basic

types of materials used in the Money, Measurement and Time Program

are described in the Teacher's Introduction.

Q
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procedures for using the materials ip the Money, Measurement and Time
7
i

i y
Program, as well as with the content @f the Measurement of Weight Unit

bt

t

o

elf. It is again strougly suggested that you read the Teacher's

: ) 2 )
Intreduction to the Money, Measu.ement and Time Program, especially

the last section which deals with the use of the materials in €he
classroom. Second, it is suggested that you familiarize yourself with
the purpose of eagh book and then wit; the structure of the instruction
(by paging through several lessons). When you feel confident about
your understanding of the Unit, you should begin the instruction.

g

In every case, this will mean presenting the Introductory Lesson,

which familiarizes the children with Bénjie (the character who-will

intreduce all tape presentations) and with the format of the_tape

presengations and, the responses required of the children. Then, as you
. +

proceéd to teach each lesson, you should prepare {or each lesson by

reading through the complete lesson before begirning any step of the

instruction.

-\ N

@

We feel that the Measurement of Weight Unit will be a rewarding
learning experience for the children and an enjoyable teaching
experience for you. Your understanding of the Unit, and your prepar-
ation for the instruction will certainly increase the rffectiveness

of rhe Uﬂit;
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Unit Evaluation

e
LN

1. Where d you start teaching in the Weight ynit? Book Lesson
2, Where did you stop teaching in the Weight Unie? Book Lesson
5., Please indicate:
3. The average preparation time for each teaching period: minutes
b. Tha average length of each teaching period: minutes
¢. The average number of teaching peariods per five day week:
4. Please indlcate th- percentage of time in which instruction was given to:
Whole class A
Sma.l groups A
Individuals %
e — . .
1. How u:d you feel about using the Weight Unait?
I enjoyed it very nuch
I thought it was slright
I would racher use something else next time
2. Have ; u used any other commercinl materiusls or math texts to teach
welght concepts? YES O
1€ YES, what did you use?
a. 1f given a choice of materials to use to teach weight:
I would prefer to use this leight Unit rather than others
¥ would use either this Weilght Unit or other wezght
materials; wouldn't matter
I would prefer to supplement this Welght Unit with other
materials -
I would prefer to use other materials all together -
A
b. Compared to other commercial materials, was the Weight Unit
. More useable? YES NO
More effective? YES NO
More enjoyable? YES NO
3. Did you get tired of teaching with these materials?
_ Yes, the repetiveness was borin

No, /these pat

Q
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56 . . .
4. How important do you think the concepts covered in the Weiyht Unit are to the
children In the long run?
All concepts are essential
Most concepts are necessary
Concepts are good, but not necessary
Most concepts are not needed

5. Do you think the children will remember the mere important weight concepts

a year from now? YES N0
6. tHow effective were the materials:
Very effective
Effective
Could have been more effective
Not very effective at all

How interested were the children in the Weight instruction?

More interested than usual

About as interested as in other instruction
N Not very interested

~di
.

Please rate the folleowing 3
ness {or, cofaleteness), fo
1 being the least appropria
complete).

/

a. Inservice training
b. Teacher's Editiens, in general
c. Introdictory pages to Teacher's Editions
d. Directions to teacher in lessons
e. Pre-activities
f. Lesson Organizers
g. Scripts accompanying tape presentations
h., Post~activitvies

— s e
i. Worksheets
3. Transparencies

- g
e
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Please ratc the following aspects of the wWor bt Unit in torme of their
effectiveness, enjoyability, interest, and attcn.fon~focusing abili
for the children n vsur clossroom.  Rate eac tem from 1 to 5, wi
Emgzlﬁémfhc Teast wtfective (enjoyable, 1nteresting, or atteatieon-f
and D beiny the most errective (enjovable, inte ing, or atten

”
W
fad
[

focusing). ; 7 .
/ / /
Ty
/ & &f
3 & haZi LA §
[~ ""w’i' fd
j’ O b [s)
/A 3 5 25/
/& 2 ) 2=
/ b 2 ~f 7 J//
/ &? :? S5 <
Y, Fon) By
/& N
a. Introductory lesson {(for preparation)
b. Benjie
c. Pre-activities
4. Tape recordings
e. Worksheoets
f. Transparencies ;
|
2. Art work in books, worksheets, etc. l
h. Post-activities for review
i. Post-activities to expand conropts
3. Post-activities to build skills
1. Pid you have any probiems with the pre-testing and/or
post—testire of the unis? YES NO
If YES, what were the problenms?
2. Where did the pro-test results sugrest that you wtart
i%‘at‘hizlg_ the Weriaht Unaxt? Book l.esaopn
3. Did you apree with the recommended starting point’? YES NO

4. Did you teach 311 the leawnns betiwen e nolot . ar

which you started and wtopped 1nstraction? YES =0
If NO, what did vou «rip?

pe

(2]

- AT what mentol are would you recommend that eniidron
could < art an the weoghe o
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6. Are there any children for whom you feel the Weight Unit s Dot appropraate?

7. How long do you think 1t would take your children to cemplete the entire
Welghtt Uney

8. How long do you think i1t would take your children to cover the same content
as presented in the Weldght Unit, without the use of the pr ¢ gram?

g. Which of the following t.acher-admini
1ike to see added to the Teacher's Editic
progress?

£3

[y

ter

a isment devices would vou
s tu evaluate the children's

«
o

=]

Lesson tests
Book tes's
Unit tests
None

1. Look at the sequence of the entire Weight Unit. Is there any
way you would change the sequence? YES NO

1f YES, how?

2. How do you feel agbout the completeness of the Weight Unag?
Needs more nstrucCWOn at the beginning
erwcc10n at the end

Frequenctly, when a new progran of instruction is introduced into « classroom,
other individuals see and rescr te the materials. Please rate the reactions of
any of the following individuals teo the Weight materials, on a scale of 1 to 5
{1 = negative reaction: 5 = positive reaction). *
rincipal
arents
egular clasrcom teachers

Ob”,U”'J”J

Lo T
—
ot
[
~ W
e}

Flease indicate: g
a. Number of vears of teaching experience (include all teaching
except student teaching)
b. Number of years tea iine educacionallv handicnanpod childe.n
£. Are you certafica In pecial eaueaticn? YLS NO

You have the time and the inclination, are there any surcestions about the
vi b ey - i . .
tentdng or the materials you would like to share with us!?

<

I N ey , .
Lther Aanyrthane v 1o vou weuld 1ite 1o tell u

(A
-
W
-
—
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And, a FEW more general questlsne « e s
These questions nave ''popped up'as a resui; of sowe comments we have received.
Please let us know how you feel.

Do you think the Money, Measurement and Time Program should be medified into a
program of individualized instruction?

1.. Did you like using the Big Picture Book? Please note any suggestions
you have for mak;ng the Big Picture Book more useable and/or more effective.

2. Did you like the children to have their own texts? Please note any
suggestions you have for making the Children's Picture Books more useable and/or
more effective.

3. How do you think the student texts should be supplied to the classroom?

Only in the form of Big Picture Books

Oniy in the form of individual Children's Picture Books.

In both forms, with both being used during the same
tape presentation

in both forms, with the teacher selectling the form to be
used during a glven tape presentation

In one form for certain books and the other form for other
bocks {i.e., as it is now)

4. What do you think would be the most effective and useful way to inform the
teacher.of the content of the tape presentations?
Complete script (i.e., as 1s)
Summary of scri;t
No script at all

Please describe the rcom arrarcvement you used during the tape presentations (e.g.,
children on fleoor around tape ver, children at desks with tape player in front
of room, ete.). Draw a diagram 1f this will clarify your response,
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Is there any other room arrangement you think would be best for optimizing the
effectiveness of the tape presentationsa?

What do you feel would be the best way to introduce a unit in the Money, Measurement
and Time Program to a teacher planning to use it in the classroom?
Inservice training session
. Written document describing unit flow, books, etc.
Both inservice training and written document

~

The Teacher's Introduction to the Money, Measurement and Time Program was designed
to familiarize the teacher with the total program. TFlease briefly describe your
reactions to the Teacher's Introduction and any recommendations you have for
improving it.

RS
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Evaluations of the Measurement of Weight Unit
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A. Teacher Characreristics

1. Number of years of teaching experience

(all teaching except student teaching): X = 7.5C years
SD = 5.92
Range: 2~14
2. Number of years teaching educaticnally _
hendicapped children: X=4.75 year
8D = 2.7

5
Range: 2-8

3. Three teachers were certified in special
education, one was not.

B. Teaching Characteristics

Pt

- Average preparation time for each teaching

period: X = 19.50 minutes
5D = 7.14
Range: 15-30 minutes
2. Average length of each reaching period: X = 28.75 minutes

8D = 14,36
Range: 20-50 minutes

3. Average number of teaching periods per

five day week: X = 5.0
Sh =20
ige:  all taught for
' 5 days
4, Room arrangements p
a. Children at desks in semi-circle with tape player }
in front, =

b, Children were usually at their desks and sometimes
at tables with tape recorder close by.

Tables Desks
X X XX X
) X X XX X
X X ¥
my desgk € % x
@ }; I
c. 4 3
b3
X  desks X tape
X X

iy,
" g,
ﬁﬂm ["
Pt
w
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e
EY

% X children sometimes at desks
X

E

X - tape recorder

P
(@)
3
11

One teacher saild for optimizing the effective-
ness of the tape presentations, there should
be clogse proximity to teacning materials and
scales, s

C. General Reactions to the Weight Unit

1. Item: 'How did you feel about usipg the Weight Unit?"

<

1002 "1 enjoyed it very much"
0% "I thought it was all right”
07 "I would rather use something else next time"

2, Item: '"Did you get tired of teaching with these materials?”

0% '"Yes, the repetiveness was boring"
_50% 'Sometimes, but the repetiveness is necessary
to teach my students”
50% 'No, these materials offer more diversity
than most"

3. Item: "How important do you think the concepts covered in
the Weight Unit are to the children in the long run?"

oy

502 "All concepts are essential”

0% "Most concepts are necessary'

0%Z "Concepts are good, but not necessary’
"Most concepts are not needed"

k)

i
&

<
o8

&, Item: '"Do you think the children will remember the wmore
important weight concepts a year from now?"

504 Yes 50%Z HNo

NOTE: One teacher said she didn't have enough
time to really get the concepts down pat.

HH

Eaa)

effective were the materials?

(el
pout
i
B
jeuy
<
&

i

0% "Very effective”
100% "Effective’
0Z "Could have been more effective®
0Z "Not very effective at all"

RN
e
v
Lo
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6. Item: '"How Interested were tune children in the Money
instruction?”

100% '"More interested than usual®
0% "About as interested as in other instruction'
0% '"Not very interested"

D. Answers to Specific Questions

i. When asked to rame other materials the teachers had used to
teach welght, the following were noted:

Texts with chapters pertaining to weight
Math texts

When asked 1f given a choice of materials to use to teach
weight, the following reactions were given:

75% "I would prefer to use this Weight Unit
* rather than others"

0% "I would use this Weight Unit or other
moncy materials: wouldn't matter"

25% "1 would prefer to Supplement this Weight
Unit with other materials™

0% "I would prefer to use other materials all
together"

When asked to compare the Weight Unit to other commercial
materials they had used, the Weight Unit was rated as:

More usable? 100Z Yes 0% No
More effective? 100% Yes 0Z No
More enjoyable? 100% Yes 07 No

|

2, Item: "Af what mental age would you recommend that children
could start in the Weight Unit?"

X = 5.0
S = 0.8
Range = 4-6

3. Item: ‘"Look at the sequence of the entire Weight Unit. 1is
there any way you would change the sequence?"

0% Yes 100z Xo




4, ltem: ''How do you feel about the completeness of the Weight
Unit?"

257 "Needs more instruction at the beginning"
25% "Needs more instruction at the end”
507 "Unit is complete as it is"

NOTE: One te 'cher indicated she would like to
see more instruction for heavier things
in 1bs. rather than in tons.

5. When asked to rate the reactions of other individuals to the
Weight materials, the following were given:
(Rating is on scale of 1 to 5 from most negative reaction to
most positive)

3.5 Principal (n=2)
3.5 Parents (n=2;
4.0 Regular classroom teachers (o=2)
4.0 Aides (n=3)
5.0 Others {(n=2)

6, Iltem: "Which of the following teacher—administered devices
would you like to see added to the Teacher’s Editions
to evaiuate the children's progress?”

™

0 L.esson tests
5% Book tests

5074 Unit tests
_25% None

L]

(3]
e

NOTE: Two teachers responded mers than once,

7. Iltem: "Are tnere any children for whom you fesl the Weight
.¥nit is not appropriatel?”

Responses?

"Not at this time"

“NOH

"It was too advanced for some of the kids
from TMRY

"My first grade children had problems reading
the scale, but I'm sure if we had longer to
study it and do all the exsrcises, they
would have done better”

TP,
-
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(a) '"How long do you think it would take your children to
complete the entire Weight Unit?" (b) I'How long do

you think it would take your children to cover the

same content as presented in the Weight Unit, without

the use of the program?"

(a) (b)

1 month one whole schoc’ year

6 weeks continuously much longer if material
was not as concise as
this

2 months to do it well probably less time, but
not as effective

NR don't know

Teacher Reactions to specific aspects of Weight Unit (mean rating
on scale of 1 to 5, from negative to positive; all teachers re-
sponded to each item),

Appropriateness (Completeness Average

L. In-service training 4.0 3.8 3.9

2. Teacher's fditions,

general 4.8 5.0 4.9
3. Introductory pages 4.5 4.3 4,5
4. Directions to teachers

in lessons 4.2 4.8 4.5
5. Pre-activitie, 5.0 5.0 5
6. Lesson organizer 4.5 4.5 4.5
7. Scripts for tapes 4.5 4.5 4.5
8. Post-activities 5.0 5.0 5.0
9. Worksheets 4,5 4.8 4.6
10. Transparencies 4,5 4.8 4.6

Children Reactions to specific aspecrs of Weight Unit (mean ratiang by
teacher on scale of 1 to 3, from negative to positive; all teachers
responded to each item).

Effective- Enjoy- Interest ttention Average
ness ability ) Focuging

1 Introductory

Lesson L.5 4,5 4.8 4.5 4.6
2. ¥r. Money 4.2 4.8 4.5 4.8 4.6
3. Pre-Activities 4,8 L. 8 4.8 4.5 4.4
4. Tapes 4.5 4.5 4.5 4.5 4.5
2. Werksheetg 4,2 4.5 4,5 4.5 b, 2
6. Transpareuncles 4.5 4.8 4.8 4.8 4.4

XY
0
~

~




F, <{hildren Reactions to specific aspects of Weight Unit (cont,)

Effective- Enjoy~ | Interest  Attention  Average
ness ability Focusing
7. Art Work 4,2 4.2 4,2 4.2 4,2
8, Post Acts! Review 4.5 4.5 4.8 4.5 4,8
9, Post Acts: Expand 4.5 4.5 4.8 4.5 4.6
10. Post Acts: Skills 4.5 4,5 4.8 4.5 4.6

G. sSpecific Questions about Materials in general

1, Item: "Did vou like using the Big Picture Book?"
Y 8
{one teacher did not respond "'ves or mo',
just gave a comment)

i00% Yes 04 No
Specific Comments:

a. The book should be made of heavy tagboard and made
so it can stand up by itself.

b. It would be handier if it had a cardboard stand.

c. Children's attention was focused constantly on the
big picture book. Having it by chain or twine or
rope from the ceiling through the initial rings,
using it as a flip chart.

bid you like the children to have their own texts?"

1004 Yes 04 Mo

Specitic Comnents:

a. Put the worksheets in the textbooks.

b. I used them ac a review after learning and teaching,
We followed right aleong with the tapes. We used
the pictures and a scale or scales to develop what
was In the picture or plctures,

’

Zo ltem: "How do you think the student texts should be

supplied to the classroom?"

_ 04 "Only in tue form of Big Picture Books'
04 "Unly in tne form of individual Children’s Picture

Boonks™
04 "In both rorms, with both being used during the
same tape presentation”
20% "ln both forms, with the teacher selecting the
from to be used during a given tape pres=ntation”
754 "Iu one form for certain books and the other form

for other books (i.e., as {t is now)

Q .
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3. Item: "What,do you think would be most effective and
useful way to inform' the teacher of the content
: of the tape presentations?"

1002 Complete script (as it is)
0% Summary of script
% No script at all

NOTE: One teacher sald sometimes it's nice to
read the script yourself = kind of a
change for the kids. &

4, ltem: '"Do you think the Money, Measurement and Time Program
should be modified into a program of inddvidua. lzed
instruction?” (2 no responses)

"fhe way the program is developed individualized
teaching can be done accordingly at the present
time."

"1 think it would be more useful - individualized."

5. Item: "What do yod feel would be the best way to introduce
a unit in the Money, Measurement and Time Program to
a ter-her planning to use it in the classroom?"

Wi

25% In-service training
504 Written document describing unit flow, bocks, etc.
25%Z Both in-service training and written dacument

‘

H. Teacner Comments {ones nct specifically elicited by questionnaire)

I feel the unit on measurement has been well
thought obt, sequenced, and proceeds progres-
sively. With a good review, the material
should be mastered.

e

S

W
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