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the UniN,ersity of-Minnesota Research, Development and Demonstration -

Center itt Education of Handicapped Children has been established to
(

Concentrate on intervention'strategies and materials which develop acid

improve lang-nage 4nd communication skills in young handicapped ch4_1dren.

The long term objective of the'Center is to improve the langUage

and communication abilities of handicapped children by means of iden-

tifictrtion of linguistically and potentially linguistically handicapped

children, development and of interventioA, strategies with

Young handicapped children and dissemination of findings and products

of benefit 0 yming handicpped children.
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Summative Evaluation of the MeasureMent of Height Unit of the

Money, Measurement and Time Program)

Patri.eia H. Krus, Martha L. Thuilow, James E. Turnure, Arthur M. Taylor

University of Minnesota

'Educational evaluation ha'S generally been assumed'to refer

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

an educational pr ogram" (Ctonbaeh,-1963). This proCess may occur

either during the development of the program, 'or after development

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

Striven (1967) has named these two stages of evaluation as "formative"

and "summative." Formative evaluation owurs during the

development of an instructional product while summativeavalation

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

situation. The purpose of a formative evaluations to identify

strengths and weaknesses sc; the product can be revised, as it is

being developed. The purpose of a summativeevaluation is to

Assess the effectiveness of the product in the classroom.

Over the past two years, the Money, MeaSurement and Time

Program has been subjected to both formative and summative evalua-

tions. The Program was developed for educable mentally retarded (EMR)

children by the Voc-abulary Development Project (a joint effort of the

Research, Development and.DemonstatiOn Center ac the University of

Minnesota and Ole Special Education Department of. the St. Paul Public

Schools). As each unit in the Prograth was being developed, it drider-
\

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

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



of the feedback from the t=grmative evaluations in order to prepare

tK'em for use in a large scale field -test. ,The summacive evaluation
('

,

'of the Units occurred during this field-test.

The pfesent paper is, a desdription of'the summative, evaluation

of the Measurement of Weight Unit, one of the five Lnics in the7Money,

Measurement and Time Programs' Formative'evaluation of the Weight

Unit took place over a period of one year, and-produced a revised

unit, designed to teach weight concepts' to En children ('huriow,

Krus, Howe, Taylor, & Turnure, 1974). The purpose"of-the summative

evaluation of the Measuredent of Weight Unit was to 4. 4_ the effec-.

tiveness of the revised unit and its useability in the classroom when

interactions between Project personnel and field-test participants

were minimal.

The Money,_ Measurement and Time Program

The Money; Measurement and Time Program (Thurlow, Taylor, &

Turnure, 1973) is an instructional program designed for young educa-
,

tionally handicjapped learners. The Program includes five units:

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

. Time with the Clock, and 5) Time with the Calendar. Systematic

instruction is provided in these areas, without requiring that the

children have reading or computational skills:. Further information

about the specific instructional units in the Program ls*ayailable

in the Teacher's Introduction to the Program (Thurlow, Taylor &

Turnure, 1973).

The Money, Measurement and Time Program was developed from

basic learning strategies research, such as research on mental imagery
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Ind vrhal elaboration. it lepresents one of the first attempts Co

translate these recently developed areas of experimental research

into an instructional program for EMR children.

The general aims of the Money, Measbirement and Time Program were

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

general language development and the development of effective learn-

ing strategies. Several specific goals of the Program included; 1)

an improved understanding of the critical vocabulary, and thereby

better understanding of the general area of instruction (money, meas-

urement, or time), 2) the development of beginning skills.j.n the

particular area of instruction, with an emphasis on use of these ski

in everyday situations, 3) an increase in general language develotment,

especially expressive communication, and 4) the use of moreeffici6nt

\ A

learning and memory strategies which could applyto other areas of

is

1
instruction.

---

Measurement of Weight Unit

The Measurement of Weight Unit, like1/4the other units in the

Program, was developed jointly by educational practiti9ers and edu-

cational researchers. Initially, the Unit was produced_ in' pilot-
,

?4>

test form consitent with a verbal OaborAtion-based instructional,

,approach found to be silccess,ful wiCh EMR children (Taylor, Thurlow,

Turnure, 1974). The version was s4bjected to extensive formative
.1

evaluation and revision (Thurlow, Krus, lio,?. Taylor, & Turnure,

1974). Through the development of both ocabulary and skills, the re-

vised Measurement of Weight Unit attempes to provide EMR children

1'
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with an understanding of certain concepts related to weight and

its measuremenc It is this revised version that was employed in

t

the field-test and subjected to summative evaluation.

The field -test version of the Measurement of Weightgtnit in-
:

eluded two books of kpstruction\destgned to be used sequentially.

The instruction begins by introducing the co.mparativ of weight

(e.g., heavier, lightr7r, etc.) , and proceeds to truction related

to the basic tools and units of weight., including the actual skill

of weighing.

pe instructional content of the two books of the Measurement

of Weight Unit was written to stress the graduaJAnd closely struc-

tured development of both weight Vocabulary and weighing' skills.

The two books in the Weight Unit and tire ins!,:rudtinn within them

represent progressive levels of instruction, from the lowest to the

most advanced'. Depending upoWthe ability of the children,Th. Rook of

instruction might take from one week to several months' plete.

Children may begin instruction at various points depending on their

beginning skills. individually administered assessment instruments

are provided for initial diagnostic placement and for determining

final achievement.

The instructional materials in the Measurement of Weight Unit

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

initions and stories related to important concepts, books of

pictures" for the children to folloW as the tape was presented; and

numerous worksheets and transparencies to complete the instruction.

Each hook of instruction is ,composed of lessons that contain instruction
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axed to one or mo e vocabulary,words. Each -lissorq is associ'aed

-

with specific purposes and Behavioral objectives. The lessons

within a bopk are carefully ordered, with behavioral objectiVies to

one lesson being requisite for adequate performance in 1,ater 4;pssons.

'-lesson, which usually requires several periods Of instruction,

ciudes three major components: 1) pre activiti=es which Introduce

9-1

the concepts or review the meaning of necessary prerequisite concepts,

2) tape presentations which develop the meaning of votabularkwords..

and the relations tietweeds, :nd 3) post-activities which review

and reinforce the concepts and relations established in th tape

presentation.

The Surranativik Evaluation Plan

AO

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 Weight Unit, could not be implemented due to budget

and time restrictions. Instead, the field-test of the Weight Unit

was-carried out in conjunction with the field-test of the Measurement

of Length Unit. _Thus, except, for a few classes, instruction in the

0
Weight Unit was started after the children had received from three--

C

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

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

Clock. Units.

el
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Design

A two factor design (Treatment X Community) was employed in

summative evaluation of the Measurement of Weight Unie4 The major

factor of ,interest was the instructional treatment factor. The three

treatment groups in the present design'were: ' 1) Experirgental, 2)

Hawthorne, and 31 Control.

The Experimental treatment group included those classes receiving

the Measurement of Weight. instructional program. These classes did

not receive any suppiemental instruction on weight concepts.

The Hawthorne treatment group consisted ofclasses 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 W6-ight Tests by this group '77

would representrepresent changes in performance one could expect from the

"novelty" of a new program in the\classroem, interactions with testers,

"learning to learn," and seveeal-9ther factors. To conclude that the

Measurement of Weight instruction itself contributed significantly to

performance increases, one must discover that the Experimental group

performed significantly better than the HaWthorne control group.

The Control treatment group consisted of classes where teachers

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

cepts. When the'se,teachers-chose to teach weight, they were allowed

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

te2cher-developed materials, etc.), but they were not allowed to use

the Measurement of Weight Unit from the Money, Measurement and Time
0

Program.
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The cecond.tactor in the design was that of community location

(urban, rural, or suburban). The categorization of communities as

urban, rural, or 5uhurhan pncurred with the .-togorization scheme

-of the Minnesota Department of Education. Urban communities in-

eluded three of the four, major cities in Minnesota. Suburban

commynities,were one which immediately adjoined these cities.

Rural communities included those not covered by the above 'classifica-

tion systems. It should be noted that these "rural9 communities

were somewhat. different from the usual cpnception of "rural,"

For instance, one rural community cialtai:sd two small colleges, another

contained one. Also, academic and professional people lived in some

of the "rural" communities and commuted daily to work in a nearby

urban community.

Subjects

The population employed for field-testing during the summative

evaluation was elementary sch-ol-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

sul-Irban) were chosen to be in the Experimental treatment (i.e., they

receive? instruction 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 Clock

Unit), and eight classes (3 urban, 2 rural, 3 suburban) were included

in the Control treatment (i.e., they received instruction from any

source other than the Measurement of Weight Unit, if the teacher chose
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Co 41ve it to them). Assignment cf the classes to the treatments

Wd"., predetermined by the fact that children receiving the Measure-

ment of Veight Unit were one who had received the Measurement of

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

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

Experimental treatment' group at the beginning of this field test

(i.e., these classeA 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

revealed that the Experimental. group children were of a somewhat

lower level of functioning than the childreljli the Hawthorne group

(Krus, ThurlOw, Turnure & Taylor, 1974).

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

in the Experimental group, 79 (38 urban, 31 rut=fal, 10 suburban) in
re:

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

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

of children for whom data from specific tests were available varied

due to scheduling problems and absenteeism.

A'summary of the children's IQs, mental ages (MAs) and chrono-

logical ages (CAs) in the three treatment groups is presented in

Table 1, along with the results of a one-way factorial analysis on

each measure. .gain, it should be noted that the number of subjects

varied with the measure due to incomplete test data. Clearly,

three groups did differ significantly on IQ level and CA. A Newman

Feu! tLqt for differences between the IQ means indicated that the



Table 1

Comparisons Between the Three Treatment Groups on

IQ, MA, and CA

Experimental Hawthorne Contr,1 s.

X 68.3 70.6 74.2 7.0

SD 10.1 8.5 9.3 .001)

Range 47-89 49-83 56-88

n 62 67 73

MA (months)

X 75,7 73.3 76.5

SD 13.8' 13.2 14.8 (ns)

Range 50-114 44-98 50-118

n 61 66 73

CA (months)

X 110.8 . 101.0 102.1

SD 19.9 17.2 18.8

Range 63-145 63-136 71.-142

n 66 79 82

5.81

.01)



co, croup had d significantly higher IQ than the Experimental

group '-fp .01) and that the Control group had a significantly

than the Hawthorne group (2. < .05). The Experimental and

Ha,.thorne groups did not differ significantly on IQ. A Newman-Keuls

test'on the CA means revealed that the Experimental group was si-
(

n'ficantly older than both of the.other . < .01). No

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

rot imvortant in determining a relative level of functioning.

Table 2 presents the IQ, IA, and CA data arranged according to

community location. One-way factorial analyses revealed a significant

efteLt. of Lonrunity location for each measure. Newman-Keuls tests for

differences indicated that children in the rural community hid higher

me= MJs and CAs than those in both,the urban and suburban communities

(vs - .01), and higher IQs than the children ,in the urban community

.01). The suburban children alsc had higher IQs than the urban

children (ils < .01).

Tests

Two criterion-referenced tests were administered to the children

to der.erminethe effectiveness of the Measurement of Weight Unit.

La(h tkst was administered as a pretest, and at the same' time, served

to deu,?_rmine the placement of a class within the sequence of instruc-

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

of the

,The Weiuht Skills Test was a thirteeen item test designed to de-

termine the children's functional understanding of weight
9

and their weigh-

i 1 skills. It consisted of three subtests which evaluated skills
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labte 2

Comparisons Between the Tnree Treatmen:: Groups on

IQ, MA, arhi CA

Urban Rural suburban

.?, 67.22 72.61 74.\91

SD 9.91 7.88 9.17

Range 47-89 49-88 56-93

n 77 69 57

NA (montns)

7( 71,93 83.19 69.88

,-

SD 14.68- 12.18 10.80
,

Range 44-114 62-118 53-102

n 74 b9 57

CA (montns)

104.54 119.60 91.52

SV 20.52 20.10 19.17

;
Rang, 63-148 31-143 75-12

n 97 80 62

11

13'.06

(p 001Y

20.73

(2.<.00l)

22.62

(p <.001)
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r,w,to !tom the comparative to actual measuring. This test was

adminh,tertd Co all children .cept, of course, those who are absent,

etc.). The test-retest reliability of the Weight Skills Test was

.72.

The Weight Expressive Test was a 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

was administered to all available children. The test-retest relia-

bility of the Weight Expressive Test was .86.

A Cognitive Abilities Test (Thorndike, Hagen, & Large, 1968)

was also administered to the children participating in the present

field-rest. Since this test was employed to evaluate the child's

general improvement in non-content specific areas of cognitive

functioning after a full year of instruction in the Money, Measure-

ment and Time Program, the results of this test will not be described

here.

Procedure

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

Leacher in the Experimental treatment group was given a written
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Introduction to the Measurement of Weight Unit (see Appendix 1), and

those teachers wno read not participated in the field -test of the

Measurement of Lengtft Uoit were Also given a brief in-service training

session to introduce them to the Money, Measurement and Time Program,

and to familiarize them with the field-test plan. Interactions with

the classes stopped ac this point (except for "comment cards" returned

to Project Directors wnen the teachers felt comments were necessary),

until postte,iting time.

After instruction ended, classes were posttested on the Weight

Tests and the Cognitive Abilities Test., At this point, teachers

were requested to com ete a detailed questionnaire on their reactions

to the Unit, and to the Program in general. Control teachers were

also asked to oescribe any instruction related to weight that they,

had used duriru; the same period.

. Results

During the summative evaluation'of the Measurement of Weight

Unit, the major source'' cf effectiveness data were the results of

the pretesting and ,;osttesting. Only a limIted.number of the chil-
,

drell participating in the field-test actually received both the pre-

test and the posttest ilue to absenteeism, school schedules, etc.

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

sample, it was decided that all pretest data and all o dataposttest

would be analyzed alth.)ugh the results from the pretest would inched,
1

some children not posttested, and vice-versa, These'results are

presentee: in two sections: 1) Pretest comparisons, and 2) Posttest

comparisons.
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The next section included in.the results presents the datatof

just those children who were both pretested and posttested on the

Weight Skills and Expressive Tests. The pretest to posttest com-

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

probably the most reliable for'assessing the effectiveness of.thc

Measurement of Weight Unit.

Data related to the performances of the three treatment groups

on individual items inthe 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

where revision of the instruction shouli be recommended.

The Results section will conclude with two additional sets of

results. These results deal nth: 1) Community location comparisons,

and 2) Feedback from teacher evaluations.

-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-

ferences between the three treatment groups on the Weight Tests before

instruction. Table 3 presents the means and standard deviations of

the pretest scores on the two Weight Tests, and the

'one -way analysis of variance on each set of scores.

of a

The results of the analysis of variance indicate that there were

no significant differences between the three treatment groups en either

the Weight Skills p t or the Weight Expressive pretest.



Table 3

F,
Comparisons of the ThreelTreatment Groups on

Weight Skills and Weight Expressive Pretests

Weight Skills_ Test (13 items)

Experimental Hawthorne Control

X 6.45 6-.34 6.98 <1

SD 2.76 9./46 2.21 (ns)

60 35 42

We fight EXoressiv,p Test (14 items).

Experimental Hawthorne Control

5.33 5.37 5.98

SD 3.03 2.87 2.57

60 42

<1

ns)

15
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differenc'e§ found between the Experimental group and the other groups

in posttest comparisons may be assumed to adequately reflect dif-

ferences resulting from the instruction.

Posttest Comparisons,

The means and standard deviations of the posttest scores on the

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

presented in Table- 4. 'Follow-up analysis on "the sTinif icant treat-
)

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

procedure indicated that the Experimental group scored significantly,

higher than both of' the other two groups (Rs < 01), and that the

Control group scored higher than the Hawthoine group. r,The higher IQ

level of the Contra group might be ,related to the nexpectedly better
4

perfomance of this group, at posttest time.

test to Posttest Comparisons e:

In order' to avoid some of the limitations of\analyzing all pre-

test and all posttest data separately, a Procedure which does not

recognizes that all childreti were cot both pretested and posttested,

2
the scores of just those 'ehildren receiving both tests were analyzed.

Table '7, presents the means and standard deviations for those children

' ,ee
reeeiving both the Weight SkIllspretest and the Weight Skills post-

e

test. Table 6 pres&its similar data for the Weight Expresgieekest.

As compared to the dike in Tabie 3 and 4, there is a significant

decrease in the number of children assessed. Consequently, both the

pretest and posttest means anT_standard,dev1ations are also somewhat

different than those presented previously.



Table 4

Comparisons of the Three Treatment Groups on

Weight Ski/ 4s and Weight Expressi.ye Posttests

*N.

foleizht Skills test (13 items)

17

4;,
Experibental Hawthorne Ccintrol

' X 7.69 6.92 7.66 1.26,

-SD 2.66 2.58
1

219 (as)

n 62 38 39

Weight Expressive Test (14 items)

Experimental ifawthorne Co trol

8;43-, 5.10
,.;

SD 2,80 3.09

,)

1 62 36

. 6.82

2.50

39

46.04

(E < .001)
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,

Table 5

Pretest to Posttest Comparison of Subjects Receiving

both' Pre and Post Weight Skills Tests

Experimental Jiawthorne Control

Pre Post -Pre Post Pre Post

YC 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

55 55 33 33 39 39

t = 4.71 t < 1 t = 2.56

(p < .005) (ns) (p. < .01)

Two-way Repeated Measures ANOVA

Source of Variance df MS

Between Ss 126

Treatment 2 17.47 <1 us

Error 127 1203.40

Within Ss 137

Tests (Pre, Post) 1. 51.17 28.59 p < .001

Treat; X Test 2 13.26 3.70 ns

Error 124 222.10



Figure 1. Mean achievement level of the treatment groups on the Weight Skills prete
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in achievement Level of the treatment groups on the Weight Skills pretest and posttest.
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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 was clearly 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 treatments was not observed

(see Table 5).

Data related to pretest and posttest performance on the Weight

Expressive Test are presented'in Table 6 and Figure 2. Repeated

measures t tests for each group' indicated that only the Experimental

and Control groups made significant changes from pretest to posttest.

Again, the Increase was clearlilargest for the Experimental group.

A two-way repeated measures analysis of variance on the Experimental

group's data revealed significant differences between pretests and

posttests, and a significant treatment by test interaction (see

Table 6). Tests of simple effects on the interaction indicated that

at the pretest'; there was a significant difference between groups

(o e .001), with the Controls performing better than the other two;

at the posttest, there was also a significant difference (Rs < .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: Roth the

Experimental group [F (1, 116) = 143.38, D < .001] and the Control



Table 6

Pretest to Posttest Comparison of Subjects Receiving

both Pre and Post Weight Expressive Tests

Experimental Hawthorne Control

Pre Post Pre Post Pre Post

X 5.25 8.62 5.44 5.32 6.00 6.82

SD 2.95 2.81 2.92 3.14 2.60 2.50

n 55 55 25 25 39 39

t = 10.43 t < 1

< .001)

Two way Repeated Measures ANOVA

Source of Variance df

118

2

116

119

1

116

1

Between Ss

Treatment

Error

Within Ss

Tests (Pre, Post)

Treat. X Test

Errol

t - 2.69

ns) < .01)

MS

41.68

13.65

192.42

F

05

88.67

66.02 30.42

2.17

ns

E < .001

E < .001
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Figure 2. Mean achievement level of the treatment groups on Lhe Weight Expressive !
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group it (1, 116) = 6.05, <.05] showed a significant improvement

from pretest to posttest (other F < 1). ObservAtion of Figure 2

further suggests that the improvement trend is most dramatic for

the Experimental group on the Weight Expressive Test. From a posi-

tion of the lowdst status among the three groups, the Experimental

group increased to the highest position.

item Analyses

The Weight Skills and Expressive Tests were criterion referenced

tests with items related directly to the behavioral objectives of

the instruction. Table 7 presents the pretest and posttest per

cent correct figures by test items for the Experimental treatment

group on the combined Weight Tests (items have been integrated and

grouped 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 received the relevant instruction.

.Another interesting phenomenon is revealed by the inspection of

Table 7. Each subgroup seemed to improve on items even though in-

struction directly related to those items was not received. For

Example, one group of Experimental subjects ended instruction at

Book 1, Lesson 2, the first grouping of items. ,Yet, on the second

grouping of items, they continued to show achievement even though

instruction had not been received. This phenomenon is also evident

in the next two ExperiMental subgroups who did not complete all of

the instruction. Such findings imply that the instruction results



24
Table 7

Percent Experimentals Responding Correctly oe Individual Items

by Where instruction was Stopped

Beginning to Book 1, Lesson 2

Book 1, Book Book 2 Book 2

Overall L 2 L 2 L 4 End

Pre Post Pre Post Pre Post Pre Post Pre Post

Identifies heavy
Identifite4 light
Uses the comparative heavy
Identifies heavier
Uses comparadvi heaviest

80

93

57

92

57

79

97

97

95

84

Book 1, Lesson 2 to Book 2, Lesson

Uses comparative lighter 47 63

Labels a balance scale 2 21

Identifies, lighter 55 60

Uses heavier than 45 71

Uses as heavy as 33 71

Demon.s,*.rates as heavy as 35 61

Identifies a scale 42 82

Defines' a scale 72 84

Defines weighing 35 47

Matches scale to function 47 50

Uses pounds 65 74

Picks scale with weight 1 pound 72 84

Book 2 Lesson 3 to Book 2 esson 4

Relates A-pound to a balance 37 61

Knows function of balance scale 27 35.

Reads 1 lb. 7 40

Picks a ECale showing weight
of more than 20 pounds AS 53

Picks scale with a weight
7 ounces 8 40

Can read weight in Ounces 5 21

Knows how many ounces in a

pound 13

Book 2, Lesson 4 to Book 2, End

Knows which is heavier:_
1 pound or 5 ounces 20 42

Reads 20 oz. 24

Knows 3 tons is heavier than
3 pounds 60 66

78 78 71 81 85 .80 82 76

89 100 78 88 100 100 100 100

33 89 50 100 65 100 65 94

89 100 78 81 100 100 94 88

44 100 43 69 65 85 65 88

ENDED
INSTRUCTION

0 33 43 62 40 65 82 76

0 0 7 25 0 10 0 41

44 67 57 75 50 50 65 53

11 56 36 75 50 60 65 88

11 22 21 81 45 80 41 76

11 44 57 69 30 65 35 59

22 56 21 75 50 95 59 88

44 78 50 62 85 100 88 88

11 56 21 56 45 20 47 65

33 44 36 44 50 40 59 82

56 67 36 56 75 85 82 70

56 89 64 69 80 90 76 88

ENDED
INSTRUCTION

33 22 36 69 30 65 47 70

0 11 21 50 25 25 47 47

11 11 7 25 0 60 12 47

56 44 36 38 50 55 53 70

11 33 28 31 55 40 41 53

0 0 0 6 10 40 6 24

i 0 0 1 7 0 5 15 r 6 29

ENDED
INSTRUCTION

11 22 21 25

0 0 0 6

44 44 150 38

5 50 29 59

15 35 12 41

65 80 70 88

ENDED

INSTRUCTI
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in some generalized transfer, facilitation, or learning-to-learn

effects. In other words. instruction on even part of the content

of the Measurement of Weigl't Unit resulted in the acquisition of

additional objectives.

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

but identifies the percentages of Experimental, Hawthorne, and

Control subects responding correctly to each item. In addition,

for the Experimental group, it distinguishes between the percentages

of those who received tho instruction and those who did not. For

all items in the f rst grouping, the lowest level of instruction

which all Experimental subjects received, the percent correct for

the Experimental subjects is about the same, or higher, than those

for the other two groups. The efficacy of the Measurement 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 respond at a level comparable 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 lower 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, chore was transrer in the Experimental group, where instruc-

tion in one part of the Measurement of Weight Unit resulted in better

performance on objectives from material not yet presented. Such a



Table 8

Per Cent Responding Correctly in Each Treatment Group
on Individual Items

r

Beginning to Book 1, Lesson 2

Experimentals
Overall

79

97
97
95

84

Experimentals Experimentals
Receiving Not'Receiving

Instruction -__Jaistruetion

79 --
97 --

97 --
95

84 --

Hawthorne

$2 ,

95
72

97
'56

Control

82

95
87

97

69

Identifies heavy-
Identifies light
Uses the comparative heavy
Identifies hea.ier
Uses compaTative heaviest'

Book 1 Lesson 7 to Book 2 Lesson 2

Uses comparative lighter 63 68 33 31 64
Labels a balance scale 21 24 0 6 8
Identifies lighter 60 58 67 45 67
Uses heavier than 71 74 56 56 77
Uses as heavy as 71 79 22 39 64
Demonstrates as heavy as 61 64 44 53 54
Identifies a scale 82 87 56 50 67
Defines a scale 84 85 78 78 87
Defines weighirg 47 45 56 28 ,-51-
Matches scale to function 50 51 44 45 749
Uses pounds 74 75 67 69 59-

Picks scale with weight 1 pound B4 83 89 84 - 75

Book 2, Lesson 2 to Book 2, Lesson 4

Relates a pound to a balance 61 97 52 25 36
Knows function of balance scale 35 57 4 29 38
Reads 1 In: 40 65 4 3 40
Picks a scale showing weight of more

than 20 pounds 53 73 16 45 72
Picks scale with a weight 7 ounces' 40 59 12 21 31
Can read weight: in ounces 21 35 0 3 3

Knows ho4 many ounces in a pound 13 22 0 0 3

Boole 2, Lesson 4 to Book 2 End

42 59 36 16 28.

i Knows Olich is heavier: 1 pound
or 5 ounces

Reads 20 oz. 24 41 18 0 0
Knows 3 toes is heavier than 3

pounds 66 88 58 82 (87
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finding would indicate, that there are potential transfer or learning-

to-learn effects from the instruction in the' Money, Measurement and

Time Program.

Community Location Comparisons

' During the formative evaluation stage, the Measurement of Weight

Unit was written by teachers from an urban community and was pilot-

tested with urban hMR children. To check the general effectiveness

ofthe Weight Unit for different types of communities, comparisons

of results by location were made.

e4

Table 9 presents the Weight Skills posttest performance data

for, the three treatment groups when further defined in terms of

community location. Results of the one-way analysis of variance

carried out oneach.Creatment group are also presented. S

for the Weight Expressive Test. are presented in Table 10.

lar data

. Generally, the rural children scored higher than their suburban

and urban counterparts. This difference was significant for the

Experimeptals pn both the Weight Skills Test and the Weight Expressive

rest, and for Hawthornes and Controls on the Skills Test. It is

likely that the community location differences are related to

placem practices in special classes in these communities,

and very likely is related to the higher IQ found for the rural group.

The expressive component of the Measurement of Weight Unit appears

to have been pahicularly efficacious for the rural children. If

it can he assumed that the scores of the 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 Co weight concepts.
,e.

)
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Table 9

Comparisons of Weight Skills Posttest Data

for the Three Community Locations in ea4h Treatment Group

Experimental

X

SD

n

Urban Rural Suburban

6.93

2.07

30

46.

9.71

2.49

14

7.39

2.99 '

18

Hawthorne

X 5.60 8.62 7.80

SD 2.11 2.40 2.05

n 20 13 5

Controi

X 7.31 9.27 6.80

SD 1.55 2.00 2.21

n 13 11 15



Table 10

Comparison of Weight Expressive Posttest Data for the

Three Community Locations in Each Treatment Group

Experimental

X

Urban Rural Suburban

7.47 11.07 8.00

SD 2.27 2.30 2.81

a 30 14 18

A

Hawthorne

k 3.70 6.36 6.60

SD 2:78 3.27 1.14

n 17 14

Control

X 6.54 7.09 6.87

SD 2.66 2.59 2.44

a 13 11 15

29

10,79

< .0l)

4.08

< .05)

<1

(as)
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Teacher Evaluation of the Measurement of Weight Unit

Fourof the Experimental group teachers answered a questionnaire

:about the Measurement of Wight Unit. (See Appendix 2 for a copy of

the questinnair . The number of years of teaching experience varied

from 2 to 14, years, with a mean of 7.5 years (SD = 5.9). The number

of years teaching AR children ranged frome2 to 8, with a mean of

4.8 years (SD = 2.8). Three of the four reporting teachers were
e.

certified in special education.

On the evaluation fo the teachers indicated that the Meas-

urement of Weight Unit was taught each day of the week, and that

about,20minutes were spent preparing for each 30 minute teaching
4

'period. Various room arrangements were used to insure that the

teacher, tape recorder, and picture book were close to the children

during tape presentations.

All of the teachers indicated that they enjoyed the unit "very

much"; none indicated that they would rather use, something else to

teach weight. Half of the teachers felt the materials offered more

diversity than most other materials, and none thb-ught that teaching

with the Weig-At Unit was boring. All of the teachers thought that

most or all of the concepts covered in the Unit were important to

children in the long run. All also thought, that the children would

remember the most important weight concepts a year after learning

them, and that the children were more interested in this instruction

than usual. Compared to other commercial materials they had used

to teach weight, the teachers rated the Measur;ment 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.
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Summary

The summative evaluation of the Measurement of Weight Unit

described in the present paper served to document the effectiveness

of the Unit for EKR children, and its useability in the classroom.

Despite the fact that the completeness of the field-test was restricted

by time limitationa 4instruction may have been presented faster than usual),

demonstrated that the Unit did, in fact, increase the EMR child's

knowledge of weight skills and vocabulary. This increase was greater

than that obtained by either a Control 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 gains, on

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

vidual items. The failure to find significant treatment effects on

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 and suburban communities, as well as in

the urban communities (the setting in which the materials were

developed, pilot-tested, 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 b'e engaging in special procedures or using special

materials to teach weight concepts to their children. When the

Control teachers were asked to describe the instruction they had

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

4
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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 rural teacher taught weight for 17 days

during the year (the other rural teacher indicated that instruction

was given individually so that children spent "as much time as they

needed" receiving weight instruction).

The useability of the Measurement of Weight Unit was also docu-

mented as a result of the present summative evaluation. Some diffi-

culty,id getting teachers to return evaluation forms was encountered

during this field-test (cf., Latham, 1971; McLaughlin, 1973); this was

probably due in part to the fat that they were requested to fill them out

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

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

'11(1 would prefer using it to other instructional materials. Most of

the teachers thought the materials offered more diversity than most

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

other commercial materials they had used before.

The Measurement of Weight Unit presents weight ills and

vocabulary which have been identified as important to the normal

development of any child, especially young EMR child (cf.,

Kolstoe, 1970; Nuf ielc, 1969; Peterson, 1973). The pretest data

from the present field-test and from the formative evaluation of

the Measurement of"deight Unit (cf., Thurlow, Krus, Howe, Taylor,

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

for -all children to learn, are relatively difficult for retarded

children to master without instruction. The summative evaluation
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of tbc Measurement of Weight Unit has demonstrated its effectiveness

and useability in the classroom, and has verified the belief that

the Unit fulfills a need in the education of the young EMR child.

./
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Footnotes

1The ,,ummative evaluation of the Measurement of Weight Unit was an

extensive endeavor which would not have succeeded without the hel'b

and cooperation of many individuals. Appreciation is extended to

A .

all school systems participating in the field-test, and especially

to the teachers who.allowed a great dqal of testing and who responded

willingly to all requests made of them. Special thanks are due to

Joni Blumenfeld Troup who scheduled and completed all testing, and who

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

field-test.

-Arthur H. Taylor is now Supervisor of Programs for the Mentally

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

Education Department, I' Program, St. Paul Public Schools, 360

Colborne, St. Paul, Minnesota, 55103.
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The Measurement of Weight Unit is part of the Money, Measurement

and Time Program. It.is designed for educationally handicapped

children, and th2refore, makes minimal entry requirements on the

children. Reading is not required in this program, nor are mathe-

matical skills required to enter the Unit. As noted in the Overview

to the Unit (found on page ii of each of the Teacher's Editions),

the children are required 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 other units of the Money, Measurement and Time Program,

proceeds in small structured steps from vocabulary to skill develop

ment. The instruction stresses the "growth of meaning" of each of

the vocabulary terms introduced, and gradually introduces skill

development. In this way, the instruction represents a continuum

from simple recognition, through vocabulary comprehension, and on

to skill development.

bevels 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

level at the top, The chart shows the progression of the Unit from

the identification and utilization of the comparatives of weight

(e.g., "heavier", "lighter", etc.) to instruction related to the

tools of weight measurement (the balance and the scale). The final

level 6f instruction deals with the standard of weight, the
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.pound, the ounce, and the ton. Instruction in this :Ana

stresEs the pound unit and develops appropriate weighing skills

related to it.

Z-4

Levels of Weight Instruction Provided in
the MEASUREMENT OF WEIGHT Unit

UNITS OF WEIGHT

TOOLS OF WEIGHT

MEASUREMENT Balance

n(s)

Ounce(s)

Pound(s)

Scale

COMPARAliVES
tilization

fixation

Instructicn related to weight measurement, and even to the

vocabulary associated with weight concepts, is frequently ignored

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

important that the handicapped learner have an understanding of

these area, He is frequently exposed to the terms of comparative

weight,;, nnl of cnu-rce, to refcrences to exact weiFhts (e.g., "Hot./

much dl ycu :wen if the only weight skill the

handicapped :Jevelops is the ability to wei411 him3eli on

a b.ithroom scAt , the instruction rolltt!d to weight found in the

Meas.:rement of Weight Unit will provide tne child with a valuable

tr i'r,t1t:.1i ^f of the related !)
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weight. Eveil 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 r what a

"pound" or "ounce" is. These assumptions are probably inappropriate

for most educationally 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 weights if he does not understand the

basic weight comparatives.

The Measurement of Weight Unit is basically a preparatory unit.

Most skills related 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 area for all learners, and

will provide the necessary background for those older children who

may need or want to develop advanced weighing skills.

lowest level of instruction in the Measurer ent of Weight

Unit is intended to provide langu instruction aimed at

developing the basic comparatives of weight. Not all children will

need instruction at this level, but if some of your children have

difficulty understanding these concepts or using the terms appropri-

ately, th-y should be given this instruction. although the Measure-

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

instruction on the recognition of nur5ers should be started since
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this skill will be aln asset in the last level of instruction

where the chiidr'n begin to use a scale in weighing.

The second level of instruction introduces the tools of weigh-

. 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 "regular" scale prepares the

children for the standard units of weight. The children must under-

stand this tool of weighing and its purpose before instruction on

the units of weight and weighing skills is presented.

The last level of instruction is that most commonly associated

with the area of "weight". It deals with the common units of weight,

and with related instruction on "weighing" using a scale. The major

focus of thig 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

has a general understanding of 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 so

that follow-up im,truction on these skills may be presented.

Plac7(,c7,J. ;Ti Lae Unit

Three points of entry into the instruction in the Measurement

of Weight Unit have been specified, and are listed below. The entry

points correspond, in general, to the three levels of instruction,
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Entry Points into Measurement of Weight instruction

Platement

Instruction: Book 'Lesson

1. Comparatives of Weight One

2. The Balance One 5

3. Units of Weight Two

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 comparatives,

but generally have had no experience with the balance. Children

who enter at the third point have mastered the comparatives of weight

and their relation to 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 ction

The Measurement of Weight U,lit hhs been structured into two

books of instruction, The vocabulary.words which form the basis

of the instruction are presentee below.

Vocabulary Words, in Yeasurement of Weight Unit

Book One:

heavy, light
heavier, heaviest
lighter, lightest
"as heavy as" (same)
balance, (balancing,

balanced)

Book Two

scale, weigh, (weight)
pound(s), (weight)
ounce(s)
ton(s)
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Book One corresponds to the first level of instruction (Comparatives).

, and putt of the sccold lC.el (Tools of Weight Measurement). Tt

presents the comparatives of weight, stressing the processes of

identification and utilization, and then concludes with a lesson on

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

f presented in the book. Book Two corresponds to the second (Tools of

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

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

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

skills are introdhced in relation to the und" unit for all children,

with supplementary instruction on weighing'-in "ounces" also provided.

More complete descriptions of the books in the Measurement of Weight

Unit may be found in each Teacher's Edition on pages ii and iii (also

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

Started in Book....").

-Preparing to Teach the Unit

The Teacher's Editions contain all the instruction encompassed

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

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

most effectively, you should be familiar with the structure of the

Editions, and with the format and instructional techniques und:tly1:,-,

the lessons in the Unit. Complete descriptions of these espects of

instruction may be found in the Teacher'-, intrOduction to the

Money, Measurement and Time Program. it is suggested that after

reading tliis introduction to Cne asuremt_nt of Weight Unit, the
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step in preparing to teach the Unit should be to read the Teacher's

Introduction to the Money, Measurement and Time Program.'

All materials needed to teach the Measurbment of Weight Unit

will be supplied, except) for,the scale required for weighing in

pounds (i.e., the batsroom scale), and a tape player.i A specially

designed b43,ance scale wil, also be included in the materials

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

what less sensitive than commercially developed balances, and is

one which the children should be able to manipulatg relatively

easily. Assembly instructions%and guidelines for using the belence

are also included. For the instruction related to weighing in

pounds, it is recommended that you bring a bathroom scale to the class-

room. Ideally, thisscale should be one whiChas lines between the

numbers, especially between the 0 and\10. If other types of scales

are available to you, you should also present these to 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 which can easily be found within the classroom. The basic

materials supplied with the Unit are student texts, audio tape cassettes,

worksheets, transparencies, and materials for the Introductory Lesson.

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

the tape presentations: a Big Picture Book is used for Book One, and

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

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

are described in the Teacher's introduction.

Before beginning instruction in the Measurement of Weight Unit,

is extremely important that you be familiar with the suggested
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procedures for using the materials in the Money, Measurement and Time

Prozram, as well as with the content of the Measurement of Weight Unit

itself. it is again strongly suggested that you read the Teacher's

Introduction to the Money, Measurement and Time Program, especially

the nst section which deals with the use of the materials in the

classroom. Second, it is suggested that you familiarize'yourself with

the purpose of each book and then with the structure of the instruction

(by paging through several lessons). When you feel zonfident about

your understanding of the Unit, you should begin the instruction.

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

which familiarizes the children with Benjie (the character who will

introduce all tape presentations) and with the format of the tape

presentations and the responses required of the children. Then, as you

proceed to teach each lesson, you sh d prepare fOr each lesson by

reading through the complete lesson before beginning any step of the

instruction.

We feel that the Measurement of Weight Unit will be a rewarding

a ning 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 effectiveness

of the Unit.
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Appendix 2. Teacher Evaluation Form

r ,

,



MEASURLMLiT OF `WIGHT

Unit Evaluation

1, Where did you :,tart teaching in the Weight Unit?

55

Book Lesson

2. Where did you stop teaching in the Weight unit? Book Lesson

3.x Please indicate:
a. The average preparation time for each teaching period: minutes

The average length of each teaching period: minutes
c. The average number of Leaching periods per five day week:

Please indicate percentage of time in which instruction Wrii given to:

Whole class
Sma_i groups
Individuals

you feel about using the Weight Unit?
I enjoyed it very much
I thought it was alright
I would racher use something else next time

2. Have ; use any other commercial materials or math texts to teach
wei#t Loncepts? YES NO
If YES, what did you use?

If given a choice of materials to use to teach weight:
I would prefer to use this Weight Unit rather than others
I would use either this Weight unit other- weight

materials; wouldn't matter
I would prefer to supplement this Weight Unit with other
materials

I would prefer to use other materials all together

b. Corcpared to other commercial materials, was the 'Weight Unit

More useable? YES NO_
More effective? YES NO
More enjoyable? YES NO

3, D!d g,t tired of teaching with these mat.erials?

Yes, the repetiveness was boring
Sometimes, but the repetiveness is nece,;sary

to ach my students
No these ninteriafs offer more diversity than most
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4, HQw important do you think the concerts covered in the Weight Jnit 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. Du you think the children will remember the more important weight con,e;,tt
a year from now? YES

6. How effective were the materials:
Very effective
Effective
Could have been more effective
Not very effective at all

7. How interested were the children in the Weight InstL-uction?
More interested than usual
About as interested as in other instruction
Not very interested

NO

Please rate the following asp acts of the Weight Unit in terms of their appropriate-
ness (or, 655Pjeteness), for 70U as tile li+,2ache,-. Rate earn item from I to 5, with
i being the least appropriate (or, complete) and 5 being the most appropriate,or,
complete),

a. Inservice training

b. Teacher's Editions, in general

c. Introeictory pages to Teacher's Editions

d. Directions to teacher in lessons

e. Pre-activities

f. Lesson Organizcrs

g. Scripts accompanying tape presentations

h. Post-activitie-;

Worksheets

Transparencic,
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Please ratc the following aspects of the We tfutt In ter.1%, (,t their
effectivenes'" enihyabflity, interest, and attcn,lon-focusing ability,
for the chillf-n ,11 cli.:,room. Rate each iti.m from 1 to 5, with
1 being the last effective (enjoyable, interesting, or attentten-focu,in)
and 5 being the mot_ effective (enfoyable, interesting, or attention-
focusing).

Introductory lesson (for predaration)

b. Benjie

c. Pre-activities

d. Tape recordings

e. Worksheets

f. Transparencies

Art work in books, worksheets, etc.

Post-activities for, review

Post - activities to expand concepts

1

Post-activities to build skills I

Did you have any problems with the pre-testing and/or
post-testinc of the unit?
If YES, what were the problems?

2. Where di C. the pro -test results -1.1g',,st that you start
teaching the Wel-Tht UnIt'

YES NO

Book Lesson

3. rid you agree with the recomrlended qt:Irti;7, poihti YES NO

4. Did you -0,1c" All th, C,0
which you started and ..toppcd in;:ractinh Y YE c; NO
If NO, what did

At what itynfal ave would you reco=end th.it children
could in the t.
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6. Are there any children for whom you feel the Weight Unit )s not appropriate

7. How long do you think it would take your children to complete the entire
Unit:

8, 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 nr(gram?

9. Which of the following t,-acher-administered assessrent devices w,Aild you
like to see added to the Teacher's Editions to evaluate the children's
progress?

Lesson tests
Book tests
Unit tests
None

Look at the sequence of the entire w,-,ght Unit. is there any
way you would change the sequence? NO
If YES, how?

How do you feel about the completeness of the Weight Unit?
Needs more instruction at the beginning
Needs more instruction at the end
Unit is complete as it is

Frequently, when a new program of instruction is introduced into d classroom,
other individuals see and react to the materials. Please race the reactions of
any of the following individuals to the Weight materials, on a scale of 1 to 5

= negative reaction; 5 = positive reaction).
Principal
Parents

Regular cla:sreom teachers
Aides
Others

Plex.e indicate:

a. Number of years of teaching e}perience (include all teaching
except student taLhit1;.-0

D. Number of year, to handicpp-J
_

c. Are yeti certtficd Ln YLS NO

t yen have the time dnA the inclin.lti('11, arc theri. any ,uu,:wstions about the
te',tin,: or the muteriuls ynu would like to sha/e with us.'

th'i vo w,,u!+: to teIl ti:.
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And, a FEW more general questions . ,

These questions nave "popped urea a result of sore comments we have received.
Please let us know how you feel.

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

1., Did you like using the Big Picture Book? Please note any suggestions
you have for making 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.

How do you think the student texts should be supplied to the ciassro
Only in the form of Big Picture Books
Only 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 selecting the form to be
used during a given tape presentation

In one form for certain books and the other form for other
books (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 is)
Summary of script
No script at all

Please describe the room arranc.ement you used during the tape presentations (e.g.,
children on floor around tape -er, children at desks with tape player in front

of room, etc.). Draw a diagram If 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 presentations?

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. Please briefly describe your
reactions to the Teacher's Introduction and any recommendations you have for
improving it.



Appendix 3. Teacher Evaluations of the Measurement of Weight Unit



A. Teacher Characteristics

1. Number of years of teaching experience
(all teaching except student teaching):

Number of years teaching educationally
handicapped children:

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

S. Teaching Characteristics

Average preparation time for each teaching
period:

2. Average length of each teaching period:

Average number of teaching periods per
five day week:

63

X = 7.5C years
SD = 5.92
Range: 2-14

X = 4.75 years
SD = 2.75
Range: 2-8

X - 19.50 minutes
SD = 7.14
Range: 15-30 minutes

Y.. 28,75 minutes
SD = 14.36
Range: 20-50 minutes

X = 5.0
SD = 0
Range: all taught for

5 days

Room arrangements
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.

C.

Tables

x x
x x

my desk

x

x desks x tape
x x
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x
children sometimes at desks

x - tape recorder

NOTE: One teacher said for optimizing the effective-
ness of the tape presentations, there should
be close proximity to teacning materials and
scales.

C. General Reactions to the Weight Unit

. Item: "How did you feel about using the Weight Unit?"

100% "I enjoyed it very much"
0% "I thought it was all right"
0% "I would rather use something else next time"

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?"

50% "All concepts are essential"
50% "Most concepts are necessary"
0% "Concepts are good, but not necessary"
0% "Most concepts are not needed"

Item: "Do you think the children will remember the more
important weight concepts a year from now?"

50% Yes 50% No

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

5. Item: "How effective were the materials?"

0% "Very effective"
100% "Effective"

0% "Could have been more effective"
0% "Not very effective at all"
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Item: "how interested were tue children in the Money
instruction?"

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

0. Answers to Specific Questions

1. When asked to name other materials the teachers had used to
teach weight, the following were noted:

Texts with chapters pertaining to weight
Math texts

When asked if 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
money materials; wouldn't matter"

25% "T 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? 100% Yes 0% No
More effective? 100% Yes 0% No
More enjoyable? 100% Yes 0% No

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

3. Item:

5.0
SD =, 0.8

Range 4-6

"Look at the sequence of the entire Weight Unit. Is
there any way you would change the sequence?"

0% Yes 100%
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4. Item: "How, do you feel about the completeness of the Weight

Unit?"

25% "Needs more instruction at the beginning"
25% "Needs more instruction at the end"

77 "Unit is complete as it is"

NOTE: One teacher indicated she would like to
see more instruction for heavier things
in lbs. 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 i to 5 from most negative reaction to
most positive)

3.5 Principal (n=2)

3.5 Parents (n=2)

4.0 Regular classroom teachers n=2)

4.0 Aides (n=3)

5.0 Others (n=9)

6. Item: "Which of the following teacher-administered devices
would you like to see added to the Teacher's Editions
to evaluate the children's progress?"

50% Lesson tests
25% Book tests

50% Unit tests
25% None

NOTE: Two teachers responded more than once.

7. item: "Are there any children for whom you feel the Weight
.Unit is not appropriate?"

Responses:

"Not at this time"
"No"

"IC was too advanced for some of the kids
from TMR"
"My first grade children had problems reading
the scale, but I'm sure if we had longer to
study it and do all the exercises, they
would have done better"
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Item: (a) "How long do you think it would take your children to
complete the entire Weight Unit?" (b) Now 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

NB don't know

Teacher Reactions to specific aspects of Weight Unit (mean rating
on scale of 1 to 5, from negative
sponded to each item).

I. In-service training

to positive; all teachers re-

Appropriateness Coplalneat2s Average

4.0 3.8 3.9

2. Teacher's Editions,
general 4.8 5.0 4.9

3. Introductory pages 4.5 /4... e 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 aspects of Weight Unit (mean rating by

teacher on scale of 1 to 3, from negative to positive; all teachers
responded to each item).

Effective-

ness

Enjoy-

ability

Interest Attention
Focusing

Average

I. Introductory
Lesson 4.5 4.5 4.8 4.5 4.6

2. Mr. Money 4.) 4.8 4.5 4.8 4.6

3. Pre-Activities 4.8 4.8 4.8 4.5 4.4

4. Tapes 4.5 4.5 4.5 4.5 4.5

i). Worksheets 4.2 4.5 4.3 4.5 4.2

6. Transparencies 4.5 4.8 4.8 4.8 4.4
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Children Reactions to specific aspects of Weight Unit (cont.

Effective
ness

Enjoy
ability

Interest Attention
Focusing

Average

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 4.6

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. Specific Questions about Materials in general

1. item: "Did you like using the Big Picture Book?"
(one teacher did not respond "yes or no",
just gave a comment)

100% Yes 0% 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.

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

100,,, Yes

Specilie Comments:

0% No

a. Put the worksheets in the textbooks.
b. I used them ac a review after learning and teaching.

We followed tight along with the tapes. We used
the pictures and a scale or scales to develop what
was in the picture or pictures.

item: "how do you think the student text-; should be
supplied to the classroom?"

0; "Only in tuft' form of Big Picture Books"
DX "Only in tne form of individual Children's Picture

Books"

"In both torms, with both being used during the
same tape presentation"

252, "In both forms, with the teacher selecting the
from to be used during a given tape pres-.ntation"

71)/, "In one form for certain books and the other form
for other books (i.e., as it is now)
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Item: "What.do you think would be most effective and
useful way to inf.Jrm'the teacher qf the content
of the tape presentations?"

100% Complete script (as it is)
0% Summary of script
0% No script at all

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

"Do you think the Money, Measurement and Time Program
should be modified into a program of individua.ized
instruction?" (2 no responses)

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

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

5. Item: "What do yo,A1 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?"

25% In-service training

50% Written document describing unit flow, books, etc.
25% Both in-service training and written document

H. Teacher Comments (ones not specifically elicited by questionnaire)

I feel the unit on measurement has been well
thought: (.5t,_ sequenced, and proceeds progres-

sively. With a good review, the material
should be mastered.
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