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PREFACE

This report presents data and interpretations of data relevant to

classroom trials of ME NOW, a life sciences program for the educable

. I

mentally handicapped prepared by the Biological Sciences Curriculum
Study.

A vote of thanks is extended to Dr. James T. Robinson who
assisted in preparation of Chapter I and the initial part of Chapter II
and to Roy O. Gromme and Harold A. Rupert, whose comments and sugges-
tions have been very helpful in the preparation of this report.

The completeness of the data reflects the dedication to the pro-
ject of teachers in the experimental and control groups. The inter-
pretations of the data are the sole responsibility of the project

evaluators.

Richard R. Tolman
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CHAPTER 1

ME NOW, A LIFE SCIENCE PROGRAM
FOR THE EDUCABLE MENTALLY HANDICAPPED

Introduction

This report presents dcta and interpretations of data that describe
the results of classroom trials of the BSCS Life Sciences for the Educable
Mentally Handicapped, Intermediate Grades Program, developed with funds
from the U. S. Office of Education, Bureau of Education for the Handi-
capped. Detailed description of the instructional materials, the
curriculum rationale, and other facets of the project have been described

in PSCS Newsletters 36, 38, 43 and 46. Copies c¢f the Teacher's Guide

are available from Hubbard Scientific Company.

Classroom trials of Unit I, Digestion and Circulation, were con-

ducted in the spring of 1970. The formative evaluation of these materials

has been briefly reported by the Biological Sciences Curriculum Study.l'2
This report describes the formative evaluation of the classroom

trials of Units I, II, III, and IV conducted during the school year

1970-71. The Unit I Teacher's Guide was revised for this evaluation

study and revised data collection instruments were deve.cped. Revisions

1_. . . . .
Richard R. Tolman and James T. Robinson. "Formative Evaluation of Unit
I, Digestion and Circulation." BSCS Newsletter 43:7, 21 (April), 1971.

2 . . . .
James T. Robinson and Richard R. Tolman. A Formative Evaluation of
ME NOW Unit I, Digestion and Circulation. Boulder: Biological
Sciences Curriculum Study, September 1970, 97 pp. (ED 043182)
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were based upon recommendations suggested by Robinson and Tolman. Units
II, III, and IV were developed in the summer of 1970 and were tried in
classrooms for the first time in 1970-71.

The completeness of the data reflects the cooperation of the experi-
mental and control group teachers and the extens ts of Harold A,
Rupert; Jr., and Roy Gromme, BSCS Staff Consultan%s, in visiting classes
and working directly with the trial teachers. The interpretations of

data are the sole responsibility of t'i» evaluation staff.

The Curriculum

Tue materials of the ME NOW program consist of a Teocher's Guide
that presents suggested teaching strategies and all of the associated
materials needed by teachers and pupils. There is no student text as
the program relies heavily on activities supported by a variety of
instructional materials. These include 35mm daylight projection slides,
individual pupil worksheets, charts, models, films, laboratory equipment
and evaluation instruments.

The initial field-test materials were designed and structured to
conform to a particular philosophy, a set of general objectives, and
some basic assumptions. The validity of all of these is questionable
to some degree, simply because of the limited knowledge available
regarding special education curriculum cons’.ruction and because of
the unsolved problems facing all educational endeavors--especially
those in special education. Among these problems are:

--the variability of the population described as mentally

handicapped.



--the limitations of instruments and judgments used to assign
pur:ls te EMH classes.

=-to: p sion of low teacher expectations (and low pupil self-
image) .

--the lack of existing guidelines or exemplars of effective
materials for curriculum design for this population.

--the complexities of conceptual frameworks in science as they
are represented by the discipline.

--disagreement among curriculum workers concerning the use and value
of behavioral objectives.

~~lack of consistency among evaluation models.

--limited teacher knowledge of science and experience with science

materials and procedures.

In spite of these problems, the BSCS staff proposed to establish and
to work within a "reasonable" framework of hypotheses regarding what is
possible to achieve, and to modify this as experience dictates. This
framework is contained in the philosophy and general objectives estab~

lished for the project.

Philosophy of the Program

All children are entitled to equal opportunities for self-development
to the fullest extent of their individual physical, mental and emotional
capacities. Because children with mental handicaps do not have the same

ability to-adjust and to learn effectively in the usual classroom as do

so-called normal children, they should be provided with instructional

programs specifically designed for their needs and abilities. Meeting
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those needs--and determining those abilities--requires the provision for
learning experiences that make it possible for handicapped children to
achieve both mastery of useful concepts and a sens2 of personal satis-
faction with the learning experience.

Throughout the program, students should confront real phenomena in
such ways that their curiosity is aroused and thz desire to investigate
further is encouraged. It is not always feasible, however, to allow each
student full freedom to discover knowledge for himself. There are prob-
lems of classroom management to gain the fullest opportunity for every
child. These materials, therefore, were structured to provide the stimulus

to curiosity and then to guide students through inquirirg kinds of activi-

ties; such as observing, describing, identifying, comparing, associating,
inferring, applying and predicting.

The application of inquir; methodology to the learning activities of
EMH students is still largely based on intuition. However, preliminary
observations of the strategies proposed in *his project seem to indicate
that students are, in general, highly motivated and that learning does
occur. Until sufficient evaluation data are obtained, prejudging the
extent or limits of the student's ability to learn through inquiry is to
be avoided. The student should be given the opportunity to perform in
these modes to the highest level of effectiveness he can attain.

Two hierarchies are presumed to exist in the materials. One per-
tains to a level of cognitive difficulty and the other to a logic for
the sequencing of content elements.

The staff and committees have considered and accepted, for Eﬂli
curriculum effort, one hypothesis with respect to the relationships
between inquiring behaviors (or performance objectives) and cognitive

difficultv. This hvpothesis is expressed in Figure 1.
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4 Applicational i;:‘li;:;;“g Highest
3 Relational ;:iizzi:gng

2 Conceptual gg:iiii;gng

1 Perceptual g:::;i?igg Lowest

Figure 1. Presumed Levels of Cognitive Difficulty

Although performance objectives and classroom behavior may range
across the four levels of difficulty without overt limitation, it is
assumed that the EMH child will profit from a design that proceeds--
where possible--from simple to complex, from concrete to abstract, from
external to internal, from what is familar to what is unfamiliar. How-
ever, depending on the nature of the content, a child may, for example,
be expected to associate ideas or objects that are familiar to him

without first describ{gg them.

It is also assumed that the child should be allowed to study single
elements of a system before being asked to consider interactions of
those elements. Similarly, a child might be expected to focus on the
functions of an element before he is expected to associate a name with
those functions.

Until decisive data to the contrary are obtained, it is assumed

that the EMH child is able to perform effectively across the four

levels of complexity, but within a reasonable range of difficulty

commensurate with a high percentage of individual motivation and success.




Performance Objectives

A major commitment of this project is to specify performance
objectives for the EMH pupil population and to design activities
through which these objectives are to be attained. The specification
of objectives is influenced least by biology, and most by the EMH
pupil population. Biology is a source of information about life and
a source of understanding of the methods by which this information
is obtained. But there are perceptual, emotional and other learning
difficulties as well as practical considerations for the welfare of
these children in a competitive and often indifferent society. A
reasonable mix of these considerations was sought in order to provide
a useful, meaningful and effective curriculum in life science for
the educable mentally handicapped. The content is not to be vursued
to a depth greater than the ability or need of these children to absorb
it. Nor will these students be involved in intellectual operations
beyond their abilities to perfoxrm. These limits are not readily identi-
fiable and both optamism and restraint must be applied to the development
of reasonable nypotheses in this regard.

The selection and statement of performance objectives for this program

represent an effort to specify (1) those content elements that represent a

reasonably complete picture of structure~function relationships, (2)

cognitive and psychomotor operationsﬁ;he student will perform during

instruction; and (3) what the student will know, or be able to do on

his own when an activity sequence is completed. Individually and

collectively, these three factors represent the bases upon which the
effectiveness of the materials and the instruction on the learning of

the child should be evaluated.




The model for inquiry used in these moterials demands that the focus

of classroom activity be on the student with materials and activities.

The teacher functions as a catalyst in generating pupil responses in the
learning situation. The response desired may be attitudinal, cognitive
or psychomotor, verbal or non-verbal. The teacher's behavior also falls
in these same categories, but with an important difference: The teacher
must be totally conscious of her role as stimulant while the student is
generally unaware that he is being manipulated by strategy.

To communicate maximally with the novice teacher, or the experienced
teacher who is willing to be led through a structured program, as much as

possible of the pattern of interaction upon which the anticipated results

depend is carefully described. Teachers often fail to allow children the
opportunity or the time to think for themselves when a problem is posed.
They also frequently impose their observations and interpretations on
children rather than allow the children to express their own views of
things observed. Therefore, teachers are provided a model of strategy
in these materials.that will--if initially studied and used--demonstrate
the benefits we describe for it in terms of pupil response behavior.

All that will occur with individual students in the classroom cannot
be predic£ed, but enough reminders are provided to teachers to enable
them to deal with unexpected or unpredicted events in the same mode in

which the materials are written.

General Objectives

1. To help the child develop interests, skills, and positive

attitudes through experiences with science and biological

concepts.




2. To provide the child with challenging intellectual activity
at a level commensurate with his ability to respond effectively.

3. To aid the child in establishing acceptabkle and functional
modes of living through heightened powers of observation, a
well-developed curiosity, a good measure of self-confidence,
and a sense of responsibility to and for his environment.

4. To contribute to the development in the child of a high
level of social maturity and emotional stability that can
lead to increased vocational proficiency, reaiistic self-
concept, creative self-expression, and more effective
assimilation into the community.

5. To develop in the child a knowledge of himself in relation
to his environment, as well as a tendency to apply this
knowledge to the tasks of everyday living.

6. To contribute to increased knowledge about the learning
characteristics and limitations of the educable mentally
handicapped pupil, and about effective strategies for
instruction.

7. To assist the teacher in developing a classroom atmosphere
and instructional modes most conducive to the attainment
of these objectives.

To further narrow the range of possible development strategies, a
set of tentative assumptions that would serve as criteria for curriculum
design was prepared. Whether factual or not, these assumptions were
considered acceptable by the committees of teachers and specialists who

have been instrumental in reviewing and testing the materials.
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Basic Assumptions Underlying the Design

of the Curriculum Materials

6.

Most teachers of the educable mentally handicarped will nee«
specific direction in the use of inquiry strategies in the
teaching of science concepts.

EMH children need and can respond effectively to an activity-
centered instructional approach.

To achieve the objectives, materials should maintain a “..lcnce
between detail and motivation, for the amount of minute and
abstract detail that can be learned is probably a function

of the interest and motivation that can be established to

deal with it.

The classroom environment and the materials should be uncluttered
with distractors; however, a variety of perceptual modes and
instructional media should be used in all efforts at communica-
tion (e.g., sight, touch, smell, etc.).

An activity must involve the student in ways of applying the
desired behavior; transfer, cannot be assumed.

Activities should be developed in small, discrete unite that
build on or reinforce a concept or skill.

Entry points should be concerned with concrete, tangible

“things" rather than with abstract, intangible ideas or b
concepts,

Ideas must be developed without the necessity for reading

on the part of the student. (

Vocabulary, where possible, should involve functional language

rather than technical temrms.
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10. For the EMH student to learn, the instructional approach

must be slow-paced and redundant, and there must be time for
participation by each stu’ent.

11. Efforts to describe the "average" EMH child are essentially
futile because of variability within the population; therefore,
materials and methods should allow for attention to individual-

differences and needs.

Policy committees, working within the constraints of the program
philosophy, general objectives, and assumptions, prescribed an initial
focus on the following content areas:

Part I: ME NOW, Structure and Function

Unit I, Digestion and Circulation
Unit 1II, Respiration and Excretion
Unit III, Movement, Support, and Sensory Mechanisms
Unit 1V, Growth and Development
Later units are to explore a variety of environmental and ecological

concepts. This report presents the results of the classroom trials of

the four units listed above.

Design of the Formative Evaluation

The design for classroom testing of the four units of study proposed

in a summer writing conference (1970) is presented in Table 1. This

design followed that used in the initial study of the efficacy of Unit I,
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as described by Robinson and Tolman.3 The design is an adaptation of the
formative evaluation model proposed by Stake.4

The design presented in Table 1 included as many recommended changes
as were possible within funding limits. Unfortunately, the funds recom-
mended for observation and data gathering of teacher-student transactions
were again eliminated from the budget.

Support for providing 16 classes with the experimental materials
precluded any significant prospect for random selection of trial class-
rooms. In addition, there were several important considerations for '
selection of specific classes at the current stage in the development
! of the curriculum materials:

1. representation of youngsters in cities, suburbs, and rural
environments;

2. location near universities with active faculty interest in
improving instruction for the educable mentally handicapped;

3. clustering at least two classrooms in close geographic prox-~
imity to reduce costs of staff visitation and to permit

rapid exchange of shared materials.

Sixteen experimental and sixteen control classes were selected for
the 1970-71 formative evaluation study. Experimental group teachers
administered pretests prior to instruction for each unit and posttests

after the instruction for each unit was completed. Pretesting for Unit I,

3Ibid.

Robert E. Stake. "The Countenance of Educational Evaluation,"”
Teachers College Record 68:523-540 (April) , 1967.
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in both experimental and control classes, was conducted in the first
week of November, 1970. As experimental group teachers proceeded at
their own rates, test administration after the first pretest varied
considerably.S Control groups administered pretesting and posttesting

6
on a regular schedule. A parallel form test design was used, as shown

in Table 2.

Table 2. Data Collection Program for Each of
Four Units of the ME NOW Program

Group Pretest Treatment Posttest Other Data
Experimental 8 classes BSCS ME NOW, 8 classes Student char-
Unit I, II, 11I, acteristics
or 1V
16 classes Form A Form B Teacher
report form
166 students 8 classes Teacher report 8 classes | Classroom
forms visits by
BSCS staff
Form B Form A
Control 8 classes Regular 8 classes Student char-
curriculum acteristics
16 classes Form A No reports Form B
168 students 8 classes 8 classes
Form B Form A

Experimental Classes

One classroom in Boulder, Colorado, was selected for trial use of

the ME NOW Program to provide easy access to the development staff and

This variation will be considered with the discussion of each unit.

6See Appendix I.




to the many U. S. and foreign visitors who visit the Biological Sciences
Curriculum Study. Three additional Colorado classrooms, two in the
Denver area and one in Pueblo, were selected to provide for a diversity
of classroom conditions within driving distances of the BSCS offices.
The two Denver area classrooms were also convenient ..r visitation and
research participation by graduate students from the University of
Denver.

Two classrooms were selected in Des Moines because of the interest
of the Division of Special Education of the Iowa State Department of
Education, and the desirability of testing in the Midwest.

The remaining ten classes were all located near universities with
active interests in special education and, in several instances, in close
proximity to special educatien Instructional Materials Centers. These
locations, with two classrooms each, were: Eugene, Oregon; Salt Lake City,
Utah; Las Vegas, Nevada; North Worchester County, Massachusetts; and
Pinellas County, Florida.

The sixteen experimental classes, distributed across the United
States, were located in pairs to reduce staff travel costs, and were
generally near cooperative universities where preservice and inservice
special education students could easily visit and they were located in
different sized communities and within different areas of those

communities.

Control Classes

Control group classes were selected for geographic distribution

7See pages 14-19 for a description of the schools and student populations.
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and ease of arrangements. The schools corducting these classes agreed
to adhere to a strict schedule for administering pretests and posttests.
Control classes were located in Alton and Wood River, Illinois; Fort
Worth, Texas; Pittsburgh and Huntington, Pennsylvania; Des Moines, Iowa;
Clearwater and Tampa, Florida; Aurora, Arvada, and Wheat Ridge, Colorado;

.8
L and Lancaster, California.

The Student Group in the Evaluation Study

Intermediate grade youngsters in special education classes are
generilly characterized as being 1l- to 13-year-olds who have exhibited
evidence of learning difficulties in regular school classes and who
have scored from 50 to 80 on individually administered intelligence
tests. Background datu for classes using the BSCS ME NOW curriculum
(experimental group) and for classes using their regular curriculum
(control group) were gathered during the last week of October, 1970.

One hundred and eighty students were enrolled in 16 expecrimental classes
and 187 students enrolled in 16 control classes. Complete data--background,
Unit I pretests scores and Unit I posttest scores, were secured for 166
(92%) of the experimental group. The remaining eight percent are not
included due to the transferring out of the class or school while others
failed to take either the pretest or posttest. Teachers administered

both pretests and posttests to students who were absent from class on the
day of testing if the student was available for testing within three or

four days.

8Ibid.
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The experimental and control groups, “escribed below, are the groups
whose progress will be reported in each section of the report. Only when
the groups for a particular unit of study differ markedly from the initial
groups will further discussion be presented. This does not mean that
exactly the same students are included in the student population for each
unit of study.

The experimental group ranged in age from 78 to 193 months with
a mean of 144.60 months, as shown in Table 3. A total of 21 students
were older than 13 years and 12 were younger than 1l1. Only 2 students
in the experimental group had measured I0 scores9 of under 50, but 21
had scores above 80. The ean total IQ for the experimental group was
71.84,

Ethnically, 77.1 percent of the experimental group students were
whites, 12.1 pe.cent were blacks, and 10.8 percent were Spanish-Americans.
Teacher-rankings of reading achievement place 11.4 iercent at the

readiness level, 21.7 percent at first grade level, 28.9 percent at
second grade level, 2l1.l percent at third grade level, 12.7 percent at
fourth grade level, and 4.2 percent at fifth grade 1evel.10

Students also were ranked on a low to high scale of 1 to 5 according
to the teachers' estimates of their verbal participation: non-verbal
being ranked 1; average, 3; and very verbal, 5. Rankings were 7.8
percent, 1l; 21.1 percent, 2; 28.3 percent, 3; 25.3 percent, 4; and

17.5 percent, 5.

9WISC total IQ score.

10 . . .
See Appendix 2 for instruction to teachers and the data fora for
securing background data,
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Four of the sixteen experimental classes were composed of students
in urban, Title I target schools in Commerce City and Pueblo, Colorado;
Salt Lake City, Utah; and Eugene, Oregon. Five classes were from low
income, urban areas in Pinellas Park and St. Petersburg, Florida;
Henderson, Nevada; Fitchburg, Massachusetts; and Des Moines, Iowa.

Both Florida classes are located in special schools for handicapped
children. Two classes were from low income, surburban areas in Eugene,
Oregon and Des Moines, Iowa. Five classes were located in middle
income surburban areas in Boulder and Littleton, Colorado; Salt Lake
City, Utah; Lunenburg, Massachusetts; and Las Vegas, Ne 1.

Background data, pretest and posttest scores of the control group
were secured for 168 (90%) of the 187 students (see Table 4). The
control group students were slightly older than the experimental group
with a mean age of 147.85 months and an age range of 116 to 177 months.
Twenty~-one students were over 13 years old and 7 were under ll years
old. Fifteen students had measured IQ scores of over 80, one student
had a score below 50, the mean total IQ was 70.20.

Ethnically, 77.4 percent of the control group students were whites,
19.6 percent were blacks, and 3.0 percent were Spanish-Americans.

Teacher rankings of reading achievement placed 9.5 percent of the
control group at the readiness level, 24.4 percent at first grade level,
28.0 percent at second grade level, 17.9 percent at third grade level,
16.1 percent at fourth grade level, and 4.2 percent at fifth grade level.

Teachers' assessments of verbal participation, on a low to high
scale of 1 to 5, placed 10.1 percent at level 1, 24.4 percent at level
2, 25.6 percent at level 3, 25.6 percent at level 4, and 14.3 percent

at level 5.
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Of the sixteen control group classes, one class in Alton, Illinois
was in a school classified as a Title 1 target school in an inner-city
ghetto. Two classes were composed of low income, ghetto students from
Fort Worth, Texas and Pittston, Pennsylvania. Five classes of students
were from low income, urban areas in Des Moines, Iowa; Clearwater and
Tampa, Florida; Forth Worth, Texas; and Security, Colorado. Both Florida
classes were located in special schools for handicapped children. One
class was from a low income, surburban area of Des Moines, Iowa. Four
classes were from middle income, suslusb2@n areas of Aurora, Axvada (2),
and Wheat Ridge, Colorado. Two classes were from middle income, urban
areas of Wood River, Illinois and Lancaster, California. One class was
from a middle income, rural area of Lancaster, California and one class
was from a low income rural area of Huntington, Pennsylvania.

The data gathered support the interpretation that both the experi-
mental and control groups were members of the population for whom the
materials were designed. Limited financial support for evaluation did
not permit random selections of either experimental or control groups
and, therefore, nothing can be stated regarding the representativeness

of either group in terms of the national 1l- to l3-year old EMH

population.
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CHAPTER 1I

EVALUATION OF UNIT I

DIGESTION AND CIRCULATION

The Instructional Program

Instruction for all experimental classes with the revised edition
of Unit I began in November, 1970. One class completed instruction
before the Christmas holidays and tt2 last class finished the unit the
last week in February, 1971. The total time in class devoted to ME NOW
during the period ranged from 865 to 3,055 minutes with a mean for the
16 classgs of 1,228 minutes (20.5 hours).

The fate of food in "Me" and the distribution of digested food in
"Me Now" is the focus of Unit I. The first activities in Unit I about
food may be extremely easy for the student. This is by design. The
ease with which the student is able to attain success will lead him, we
hope, into an interest in science. A success syndrome may thus be
established in a curriculum content area that has often been neglected
in working with mentally handicapped children.

Food is tangible and concrete -- something we see and touch every
day. Students are introduced to the fate of food by observing and
tasting, and thereby identifying and describing characteristics of food
before it enters the body. Associations with food needs are developed
with student-focused activities. Relationships between food character-
istics and the functions of the teeth, tongue, and mouth parts involve

the students in an examination of chewing and swallowing.

The students develop ideas about the disappearance of food from
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the mouth and establish that there is a tube connecting the mouth to
the stomach. They investigate stomach action by listening to stomach
sounds and by manipulating a stomach model.

To answer the question of the fate of food in the body, the student
must investigate not only the process of digestion, but also the processes
of food distribution and utilization. The distributive function of
blood circulation is examined next. Here again, the obvious and familiar
external evidences of circulation -- heartbeat and pulse -- serve as the
entrance point to instruction. The students infer associations between
heart action and the resultant pulsing of blood as it circulates through
the body. A simplified working model of the circulatory system is con-
structed by the students to illustrate additional functional relation-
ships.

Finally, the process whereby digested food in the intestine passes
through membranes into the blood is demonstrated. Through specifically
designed activities, the students are able to observe the simulated
movement of food in solution through a membrane, and to associate what
they observe with what actually occurs in the body. The process of
food utilization is studied later in Unit III.

It is especially important in this first unit to allow every
scudent an opportunity to participate in the activities, for it is here
that a high level of interest in scientific investigation may first be

developed.

Effectiveness of Instruction:
Data, Analysis, and Interpretation

The formative evaluation program was designed to secure answers
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to the questions proposed in Table 1. The conclusion reached and the
judgments made in this section of the report are based on the ratings
of the material by teachers participating in the program. This part
of the report is organized according to the eight major objectives of
Unit I. All of the data that relate to each objective are presented
and interpreted within the discussion of the objective. These data and
interpretations are then examined in relation to the questions proposed
in classroom transactions and outcomes, as presented in Table 1.

Item analyses, using the FORTAP program,11 were prepared for both
experimental and control group pretests and posttests. Item data are

presented immediately following the descriptive data under each objec-

tive.

Objective 100. Students will associate foods with generalized

body needs. Three student activities and other instructional strategies
were designed to develop student competencies to achieve this objective.
As this was introductory to the ME NOW program, the developers assumed
that many students would be able to perform the objective prior to
instruction. The activities were designed to interest and motivate
students and to provide them with success in their first experience
with science learning.

For activities 1 to 3, 31 percent of the teachers reported that
they used the prescribed strategies as described; 63 percent reported
some modifications. All teachers reported that the strategies were
successful. They suggested that the student worksheets for graphing
height and weight, though revised as recommended after the 1970-71

1 \
1Frank B. Baker and T. J. Martin. Fortap: A Fortran Test Analysis

Package. Laboratory of Experimental Design, Wisconsin Research and
Development Center for Cognitive Learning, The University of Wiscon-
sin, March 1, 1968.
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testing, need further revision -~ the height chart should be numbered

in inches and the weight chart needs to go beyond 150 pounds and should

be labeled with pounds and ounces.

Interest Pleasure Willingness

Disinterest Displeasure Unwillingness

100
Percent of 50 56 5 = high
tﬁzzngs 50 31 . - ’s — i : 2§:tral
19 19 19 19

0]

5 4 3 21 5 4 3 215 4 3 21

Figure 2. Reaction of the majority of students

to activities 1 to 3
Figure 2 shows that teachers found student reactions to be
. . 12 Co
markedly high across three rating scales. Activities 1 and 2 were

considered to be more important than activity 3, but the general

Judgment expressed was that the activities as a group were important

(see Figure 3).

100
Percent 50 R3g 20 ~
Percent of
13 I teachers
0 (N=13)
5 4 3 2 1
Important OK Useless
Figure 3. Importance to students of activities 1 to 3

Student performance with respect to objective 100 was assessed by

items on the pretest and posttest and by teacher ratings of student

performance and the importance of the subobjectives of objective 100.14

See Appendix II for a copy of the Teacher Feedback Questionnaire.

1 . .
3The number of the experimental teachers (N=16) rating each of the eight
subobjectives ranged from 14 to 16. The total percent may exceed or be
less than 100 percent due to rounding error.

See Appendix III for a list of objectives and subobjectives.
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Figure 4 shows the proportions of students in the class who were
able to perform the behaviors specified by the eight subobjectives.
Teachers considered the subobjectives for this activity important (Figure
5) and indicated that most students performed the specified behaviors

during instruction.

100 100

50 |- 48 . 50 (46 .

Percent of 34
2 - ' teachers 16
0 | (N=15) 0 3. 1
All3 1 1 <l None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 4. Proportion of Figure 5. Importance of the
students able to perform subobjectives

on subobjectives of ob-
jective 100

Four item pairs were designed to sample achievement on this
objective.
IF YOu WERE GOLUG TO 60 ON A SFACE e

THAT WOULD LAST FO% LAYS AND DAYS il
OF THEDS WOLLD viL Mgy woi!d

T, w00 T ol O A IR Ten

THET W0As Leud Som ey i, JEYS adfi-

YARK AN X GN Tea? Blotyeg

Gains were made by both the experimental and control groups on
item pair 1-A, 10-B which was judged to function at the cognitive level
of knowledge (see Table 6). The gain for the control group can be
accounted for by a shift, in Form A, from selecting boots, and by a
shift, in Form B, from selecting music. The gloves in item 10-B

registered a slight gain. The biserial correlations showed significant
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Table 6. Item Responses and Biserial Correlations
for Experimental and Control Groups

Student | Item Pretest Posttest
Group # Percent of N Percent of N b
NfA B C D M* O*|N|A B C D M O | Pre |post

[
o

Experi-| a-1 |79 {20 5 41 33 871 94347 0 0 .13 |.32
mental | B-10 |87 47 3 545 0 0 |79162 0 137 0 0].31 |.65

A-1 80|10 11 31 48 © O [88] 2 82565 0 01.57 |.37
Control == 22

B-10 [e8(73 1 026 0 O (80{63 1 135 0 O |.82 |.40

*M represeants multiple responses that included the correct response;
O represents omissions; underlined percentages indicate correct response.

Table 7. Pretest to Posttest Changes*
(The response choice for A-1 is cited first.)

Item Pair A-1, B-10 Percent Change, Pretest to Posttest

Correct . .
Sgudent Choice Parallel Distractor Pairs
rou
P D A DtA|A B AB|B D B+D] ¢ ¢ cec
Experi-

mental +14 +15 +14 |-19 -3 =10 +4 -8 ~4 +2 -4 0

Control +17 =10 +3 -8 0 -3 -3 +9 +2 -6 +1 ~1

*This table will be included for every item pair and should be read
as, for example, 14 percent more of the experimental group selected
response D in item A-1 on the posttest as compared to the pretest.

improvement from pretest to posttest in the experimental group. After
instruction, 43 percent of the experimental group students selected
response C, the chair, in Form A and 37 percent selected response D,
the gloves, in Form B. The small control group gain can be attributed
to a loss in selecting music on the posttest.

The artwork on item response C, Form A, should be revised to
appear more like the chair in Form B. Also, the gloves in item response
D, Form B, should be modified to look more like space gloves. Teachers

suggested that the hamburger, choice D in item 1~A, could be improved.
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WHECH GIRL IS DOING THE BEST THING T0 GROW? 21-a
Marx Aw X ON THAT P1CTURE. \

] Item pais 21-A, 1-B was judged to function at the cognitive level

of knowledge and to provide data to be grouped with baseline items to
provide a profile of entry-level behaviors for a class group. Base-

line data items are considered to be useful for establishing a point of

{ reference for individuals and groups but to be of less value in providing
{ information on the achievement of students as a result of the instruction

program,

Although a net gain of four percent (see Table 9) was achieved by
the experimental group, sor- confusion was evident within forms. There
was a loss of 12 percent on Form A, which can be attributed to a shift
to response C, heavy exercise. On Form B there was a gain of 20 percent,
which can be accounted for by a shift from choice D, heavy exercise.
Rest (choice A) was also a strong distractor in Form B, The same
general response pattern exists for the control group, although the
posttest biserial correlation was positive and higher for the 21-a,
1-B control group than for the similar experimental group.

These data on the item pairs seem to indicate that there was some

difficulty on the part of the EMH students in distinguishing which is

O

ERIC
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Table 8. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # IN/aBCbDbMO N[22 BGC D N O | Pre |Fost
Experi- | a-21 |79 78 316 3 0 0 |87 66 320 4 0 0| .47 |-.02
mental | B-1 87120 05129 1 o0 79118 0 7110 0 0} .02 .34
Control | A-21 |80 69 329 0 0 0 88172 223 2 1 0! .20 .34
B-1 88131 159 8 1 0 80121 16314 1 0].24 .39

Table 9. Pretest to Posttest Changes
(The response choice for A-21 is cited first.)

Item rair A-21, B-1 Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group

A C A+C B A B+A C B C+B D D D+D

Experi-
mental |-12 +20 44 0 -2 -2 |+l0 0 +6] +1 -19 -10

Control +3 +4 +4 -1 -10 -7 -6 0 -1 +2 +6 +4

most important -- food, rest or exercise. A probable explanation is
that health and physical education teachers have been stressing the
importance of rest and exercise and the ME NOW materials are simply
adding one more item to the list of important things to do. 1It may be
that the EMH student is n .t capable of making these rank order distinc-
tions, although gains of 14 and 12 percent, respectively, were rade on
the identical items in the Previous evaluation study.15

We recommend that this item be left in the test to help teachers

15 . . . .
James T. Robinson and Richard R. Tolman, A Formative Evaluation

gf_ﬂg NOW, Unit I, Digestion and Circulation. Boulder, Colorado.
Biological Sciences Curriculum Study, University of Colorado,
September, 1970, p. 42.




Band

31

identify students who have not been able to rank order the importance
of food, rest and exercise in rclation to growth needs. The problems
of teaching for these distinctions should be pointed out in the revised

Teacher's Guide.

Item pair 4-A, 5-B was judged to provide baseline data and to
function at the cognitive level of comprehension. Table 10 indicates
that both experimental and control classes made gains on this item pair,
and biserial correlations indicate that ais pair of items is dis-
criminating well between students who achieved a high score on the test
and students who achieved low scores. Teachers suggested that the stem
be changed to read, "Which person is as tall as this line on the graph
of height?" The second and third bars in the height graph on Form A
should be transposed to avoid giving position as a clue to the correct

response.

WHICH PERSON MATCHES THIS LINE ON THE 4-a Ao PrRSIN MATLES Tal LIY 4 T bk
GRAPH OF MEIGHT® GuiPa OF w1617

=0 e “
HEIESIE SIS

A
Mark AN X U THE PERSCN OF v . :
v TH OF YOUR cHoICE Magh AN X ON THE PERSON OF YOUR CHOICE,

1]
|

Table 10. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N 53
Group # N |A B CDMO [N|A B CD M O|pPre |Post
Experi- |A-4 17911377 4 1 5 0 [87[138 3 0 3 0|.62| .64
mental | P-5 8711 311 83 1 0 791 0 2 11 84 3 0].63 .81
Control A-4 80 |11 6910 1 8 1 88(78L 6 1 6 0].39 .67
B-5 88| 1 1 15 75 8 0 80| 1 0 9 88 3 0 ].31 .62
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Table 11. Pretest to Posttest Changes
(The response choice for A-4 is cited first.)

Item Pair A-4, B-5 Percent Change, Pretest to Posttest
Student gﬁzfizt Parallel pistractor Pairs
Group B D BD|A B AB|C C c+C|] D A DA
Experi-
mental +3 +1 +2 0 -1 0 -1 0] -1 -1 -1 -1
Control +12 +13 +12 -4 -1 -2 -4 -6 -6 0 0] 0

This jtem pair and the next item pair to be discussed (12-A, 20-B)
were included to determine whether students could interpret graphical
data. Students seem to have difficulty with graphing activities.16
At the briefing session, experimental group teachers felt that students
would not be able to respond to these items. The high initial success
of students on these items (see Tables 10 and 12) provides evidence for
the necessity to empirically verify such judgments. Lack of knowledge
of instruction in the control classes makes an explanation of the marked
gains on this item pair impossible. Instruction in the graphing
activities did not change posttest results in the experimental group
(see Table 11).

Item pair 12-A, 20-B was judged to provide baseline data and to
function at the cognitive level of comorehension. pata from this and
the previous item pair clesrly indicate that students in the experi-
mental and control groups can successfully transfer data presented in

graph form to figures, and vice versa, before instruction,

16See Robinson and Tolman, p. 78.
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WHICH LINE O THE GRAPH MATCHES THE - 0B
WEIGHT OF T+ PERCON ON TWE SCALE? WKIUH LINE ON THE GRASW MATCHES THE

Maar 4N K IN TWE CIRCLE AT TME END OF WEIGHT UF THE PERSON O# THE SCALE?
THE Liki TRAT CUMES FROM THAT PART,
Yage &, X tn TRE CIRCLE AT THE END OF

THE 1€ THAT OMES FRUM THAT PART

Paunds

Inirds

Table 12. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N rb
Gvoup # IN|]A B C DM O |[N|[A B C D M O|Pre |post

8717716 4 0 2 0].59 .28
2 79|13 72 8 3 4 0].56 .65

Experi- | A~12 |79 72 15

1l 4
mental | B-20 |87121 63 6 5

w
(=]

1 88(84 7 1 6 2 0.6l .70

Control
ontx 0 [80|1474 4 3 5 1|.53| .38

A-12 (8066 10 4 1
B-20 (8819 70 3

wv =
N ©

Teachers requested that this stem be changed to read, "Which line
on the graph is the same as the weight of the person on the scale?"
They also suggested that instructions in all items of this type be
changed to read, "Mark an X on the line that touches that part." This
seems much clearer and avoids lengthy sentences that may be confusing
to the EMH student. Since control group gains were greater than those
of the experimential group, gains cannot be attributed to the effect of
instruction. The biserial correlations were high for both the experi-
mental and control groups.

The initial success of students with the two item pairs on graph
reading indicates that graphical communication can be used in instruc-

tion when such communication would be useful.

' ERIC
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Table 13.

Pretest to Posttest Changes

(The response choice for aA-12 is cited first.)

Item Pair A-12, B-20 Percent Change, Pretest to Posttest
Correct ; ;
Parallel Distractor Pairs
s;udent Choice
u

roup A_ B AMB| B A BA|C ¢ c+c| D D DD
Experi-
mental +5 +9 +8 +1 -8 -3 +3 +2 +2 ~4 -2 -4
Control +18 +4 +11 -3 -5 -5 -3 +1 -1 -5 -2 -3

Objective 101.

Students will associate food types with plant

and animal sources.

Fcur student activities and other instructional

strategies were Jesigned to develop student competencies to achieve

this objective.

Similar to objective 100, the developers assumed

that some students would be familiar with the content of this objective

prior to instruction.

Fifty-six percent of the teachers reported that they used the pre-

scribed strategies as described; 44 percent reported some modifications.

All teachers reported that the strategies were successful.

No problems

with materials were encountered, although many students initially

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 62
teachers 50 | —
(N=16) 25 19 19
6 6 6
0
54 3 215 43 215 43 2 1
Figure 6. Reaction of the majority of students

to activities 4 to 7

5 = high
3 = neutral
1= low
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thought that the food items came from tue store; they did not aséociate
food with plants or animals.

Figure 6 shows that student reactions were very high across the
three ratino scales. Activities 5, 6 and 7 were more important than
activity 4, but (see Figure 7), all activities were considered important
for EMH children. Eighty-one percent of the teachers estimated that
three-fourths or more of their students were able to perform the be-
haviors specified by the subobjectives and they judged the subobjectives

to be very important (Figures 8 and 9).

100

Percent 50

Percent of
I teachers
(N=15)
5 4 3 2 1

Important OK Useless

Figure 7. Importance to students of activities 4 to 7

100 100
so | 42 . 50 |ua §
32 Percent of 31
5 l teachers 11 .
0 (N=15) 0 s
Allgi_l_<iNone 5 4 3 2 1
4 2 4 4
Important oK Useless
Figure 8, Proportion of Figure 9, Importance of the
students able to perform subobijectives

on subobjectives of
objective 101

Two item pairs were designed to sample achievement on this

objective.
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Item pair 8-A, 2-B was judgea to provide baseline data for this
objective and to function at the cogritive level of knowledge. Item
8-A required the selection of one animal-source food from three plant-
source foods, and item 2-B required the selection of one plant-source
food from three animal-source foods. Althouah a high success rate
(91 percent) was achieved on the pretest by the experimental group,
gains were still recordsd on the posttest (97 per-zent). The biserial
correlations remain very high despite the high success rate. Since
control group gains were also high (from 91 to 98 percent) we cannot

conclude that experimental group gains on this item pair were attribut-

able to the effect of instruction.

Table 14. Item Responses and Eiserial Correlations
for Experimental and Control Groups
Pretest Posttest
Student | Item Percent of N Percent of N r

Group #N.ABCDMONA‘BCDMOPrePost

Experi-| A-8 (79| 0 2 9% 1 o0

0 87} 1 O 99 0 o0
mental | B-2 87 87 6 6 1 0 0 79(95 1 4 0 O
Control 3 00 88 0 1 27

A-8 80| 0 6 91
B-2 88191 3

(o2 o
o

"3 2 0 o |sol9s o0 3
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Table 15. Pretest to Posttest Changes
(The response choice for A-8 is cited first.)
Item Pair A-8, B-2 Percent Change, Pretest to Posttest
Cor;ect Parallel Distractor Pairs
Student Choice
Group C_ A c+AlA B AB|B Cc BtC| D D D+
Experi-
mental +3 +8 +6 +1 -5 -2 -2 -2 -2 -1 -1 -1
Control +6 +7 +6 0 -3 -2 -5 0 -2 -2 -2 -1
- SEED A o e —-— SLED
A BEAN COMES FROM A RADISH (OMES FROM
WHAT PART OF A PLANT® e s AT PAPT CF A PLANT? A
Mamx an X ON THE LINE Mapv tr oo% o THE LINE
THAT TOUCHES THAT PaART STALK € “nit TCurHES, THAT PART. ———e e — STALK
rOOT D ST k0T L

Item pair 18-A, 8-B provides baseline data for this objective

and functions at the cognitive level of comprehension. A net loss of

three percent was achieved across forms in the experimental group.
Although the stylized plant illustration was used in instruction, it
is possible that some students may not be familiar with beans and
radishes. The more general explanation would be that EMH students may

not be able to associate vegetables not used in instruction with the

parts of the stylized plant. This item pair could be revised to

include vegetables used during instruction, though this would reduce

the cognitive level to recall. On the other hand, the biserial cor-

relations are very good, indicating one other possibility -- that the

students who scorad low on the test are having difficulty associating

ERIC
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vegetables not used in instruction with the parts of the stylized

plant and that higher scoring students can make this association.
Instructions on how to involve slower students could remedy this problem.
Teachers should be encouraged to plant seeds and grow the plants in the
classroom so that students can see the edible portions in relation to
the whole plant. Also, wherever possib.e, entire plants sh;uld be
purchased and brought into the classroom instead of merely the edible
portions. The revised edition of the Teacher's Guide contains a

suggested field trip to the supermarket.

Table 16. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # IN|]a B cDMO |N|A BCD M 0| pre |Post

Experi- | A-18 |79|70 6 0 24 O 87162 2 8128 0 0/ .53 .53
mental | B-8 87(28 8 3 60 1 0 79122 11 562 0 0] .34 .54

o

Control A-18 80|51 6 141 O 88142

7
B-8 88{23 2 369 2 O 80140 6

o
[
o

1l 49 .25 .29
054 0 0}.23|-.09

Table 17. Pretest to Posttest Changes
(The response choice for A-18 is cited first.)

Item Pair A-18, B-8 Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group A D AD|B B BtB|C C C+C| D A D+A

Experi-
mental -8 +2 =3 -4 +3 -1 | +8 42 +6 1 +4 -6 -1

Control -9 =15 =12 +1 +4 +3 0 -3 -1 +8 +17 +13




Objective 102. Students will distinguish differenc: . in physical

characteristics of foods. 1Two student activities were designed to

develop student competencies to achieve this objective.

Fifty-six percent of the teachers reported that they used the
prescribed strategies; 44 percent reported some modifications. All
teachers reported that the strategies were successful. One teacher's
comment was very noteworthy -- "I will admit I thought the wording and
strategies were poor on this unit, until I tried it. I used them
exactly, though, and they were highly successful."” One teacher indicated
that the pliers-type juicer was difficult to locate, and several teachers

noted a reluctance on the part of some students to taste baby food.

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness

loo

8L 75 75
Percent of = hagh

teachers 50 = neutral
(N=16) 19 low

54 3 21 5 4 3 215 4 3 21

Figure 10. Reaction of the majority of students
to activities 8 and 9

Figure 10 shows that student reactions were very high across the
three rating scales. Both activities are important for EMH children
(Figure 11),

Figure 12 shows the proportion of students who were able to per-
form the behaviors specified by the one subobjective of objective 102.
Sixty-one percent of the teachers indicated that three-fourths or

more of their students were able to perform these behaviors. Ninety-

one percent indicated that over half had performed successfully.
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Student success in the activities of objective 102 was moderately
high. This was measured by teacher judgment, no test items were used.

The subobjective was also rated as very important by the teachers

(see Figure 13).

100
Perzent 50 ~
24 Percent of
13 I teachers
0 (N=15)
5 4 3 2 1
Important OK Useless

Figure 1ll. 1Importance to students
of activities 8 and 9

&

1o0 100
66
50 | 42 - 50 ~
19 30 Percent of 26
6 l teachers
0 ] (N=15) 0
All13 1 1 ,1 None 5 4 3 2 1
12319
Important OK Useless
Figure 12. Proportion of Figure 13. Importance of the
students able to perform subobjective

on the subobjective of
objective 102

Objective 103. Students will relate structure with function of

mouth parts. Six student activities and other instructional strategies
were designed to develop student competencies to achieve this objective.
The writers assumed that the students would not be familiar with the

subject matter under this and subsequent objectives.

Sixty-three percent of the teachers used the strategies as described;
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37 percent reported some modification. BAll teachers reported that the
strategies were successful and no problems with materials were encountered.
Many of the students knew some of the functions of the teeth and tongue,
but not all. No students were familiar with the role of saliva in

swallowing and digestion.

Interest Pleasure willingness
Disinterest Displeasure Unwillingness

100

Percent of 63 e 56 5 = high
teachers 50 4 ~ 1
37 neutra
(N=16) 31 = 1= low
_l"-‘
0

54 3 21 5 4 3 2154 3 21

w
1

Figure 14. Reaction of the majority of students
to activities 10 to 15

Figure 14 shows that student reactions were very high across the
three rating scales. All activities weie judged to be important,
with activity 11 (Function of the Tongue) judged most important for

EMH children (see Figure 13).

100
Percent 50 .4740 -
Percent of
14 I teachers
0 —_— (N=14)
5 4 3 2 1
Important OK Useless

Figure 15. Importance to students of activities 10 to 15
Figure 16 shows the proportion of students who were able to per-
form the behaviors specified by the four subobjectives of objective 103.

Seventy-one percent of the teachers estimated that three-fourths or

more of their students were able to perform the behaviors,




They felt these subobjectives were very important (Figure 17).

‘ 100 100
k 50 49 50 3l -
‘ Percent of 36
12 I teachers 13
2
0] ‘ 0]
all3 1 1 .1 None (N=16) 5 4 3 21
4 2 4 4
Important OK Useless
Figure 16. Proportion of Figure 17. Importance of the
students able to perform subobjectives

on subobjectives of
objective 103

Five item pairs were designed to sample achievement on this

objective,.

wRT 13 FONT HTAED wTe SALIYA YGST Lare™ wn wnAT 1S FOOD %AXED WIT4 Sul1vA MOST LMD 24-

A O A SR A A 4 Marn AN £ ON YOUP CHOICE

“yle M) CAND GRAVEL GRAVEL vk SAND ROCK

o A B 4 1

Item pair 3-A, 24~B functions at the cognitive level of analysis
and was designed to determine if students could compare food-saliva
mixtures with other materials of similar consistency. A net gain of
27 percent was achieved across both Forms A and B in the experimental
group, indicating that significant learning occurred during instruction.
The biserial correlation increased from pretest to posttest for Form B,
but decreased for Form A. However, .28 for Form A is still acceptable
and indicates a good discriminating item.

Teachers were nearly unanimous in wanting to include the four

ERIC
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response choices in the stem of the item because some students could
not read the words. 1In the future, all response choices should be
included in the stem and read to the class.

Table 18. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * IN|a B c b Mo |N|ABcobp M ofpre|Ppost
Experi- | A-3 791 9243334 0 0 |87/ 1 43 30 26 0 04 .56 .28
mental | B~-24 (87|32 29 29 8 1 1 (79|14 6714 4 1 0] .40 .60
Control A-3 180110 26 30 31 3 0 |s8| 2 32 31 35 0 0}.61 .46
B-24 188125 35 30 9 1 0 |80|18 48 24 10 1 0] .42 .42
Table 19. Pretest to Posttest Changes
(The response choice for A-3 is cited first.)
Item Pair A-3, B-24 Percent Change, Pretest to Posttest
Student g;zf:gt Parallel Distractor Pairs
Group —_
B B B+B A D A+D Cc c Cc+C D A D+A
Experi-
mental [+19 +38 +27| -8 -4 -6 | -3 -15 -9 -8 -18 -13
Control +6 +13 +9 | -8 +1 -3 | +1 -6 2] +4 -7 -1

Item pair 5-A, 7-B provides baseline information for this objective

WHAT PART IS BEST FOR GPINDING (CHEWING) Sea i DLl D BEST FOP GRINDING (CReMING. , 78
FOOD INTO LITTLE PIECES? FO75 10 LITTL PILCLS?

MARX AN X IN TME CIRCLE ON THE LINE ” . ¢ : .
THAT TOUCHES THE PART, ARy A% I8 I8E CIRCLE ON TwE o
THAT TTUCHES TeE BART
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and functions at the cognitive level of knowledge. Both experimental
and control groups showed net gains from pretest to posttest. The net
change of 17 percent across forms in the experimental group clearly
shows that learning is taking place as a result of instruction. The
biserial correlations on the posttest (.56 and .91 for Forms A and B,
respectively) indicate that this pair of item, is functioning well in

discriminating between students with low and those with high posttest

scores.
Table 20, Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest
Student | Item Percent of N Percent of N y
Group #* IN|a B cpwMo |N[AaBcCDM O|Pre|Ppost
Experi-| A~5 |79| 122 472 0 1 |87 3 7 3 86 0 0] .32 .56
mental | B-7 187 320 769 1 0 |79 0 & 5 89 0 07y .52 .91
A-5 |80| 325 171 0 O {88 215 875 0 01} .43 .45
Control = el .
SPFOT1B-7 |88l 216 575 2 0 |80l 014 87 0 0] .46 .09

Table 21, Pretest to Posttest Changes
(The response choice for A-5 is cited first.)

Item Pair A-5, B-7 Percent Change, Pretest to Posttest
Correct ) )
Student Choice Parallel pistractor Pairs
Group

D D D+D A A A+A B B B+B Cc Cc C+C

Experi-
mental [+14 +20 +17 | +2 -3 0 [~15 -14 -14| -1 -2 =2

Control +4 +4 +4 -1 -2 -1 |-10 -2 -5 +7 +3 +5

Item pair 13-A, 4-B functions at the cognitive level of knowledge.
This item pair showed a significant improvement in student gain from

pret2st to posttest for the experimental group, but there was a net
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loss on this item pair for the control group. The gain of 21 percent
in the erperimental group can be attributed to a response shift from
the intestine to the correct choice, the mouth. However, Table 22
shows that 26 percent of the experimental group still chose the stomach
after instruction. The actual beginning point of digestion should

receive more emphasis in the instructional mater als. The biserial

Table 22. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * IN|a B cbpMo |[N|A B c DM ol pre] post
Experi-| A-13 {7918 25 29 28 0 O 87117 7 29 47 0 0] .21 .24
mental B-4 87| 8 20 38 32 1 0 791 3 23 19 56 0 0] .03 18
Control A-13 {8010 23 34 3 10 88|14 26 38 22 1 0] .46 .01
B~4 88| 3383425 0 O 80| 5 40 24 31 0 0].21 .57
Table 23, Pretest to Posttest Changes
(The response choice for A-13 is cited first.)
Item Pair A-13, B-4 Percent Change, Pretest to Posttest
Student gﬁiii:t Parallel Distractor Pairs
Group D D DiD|A A A+A|B cCc B+C| C B cC+B
Experi-
mental +19 +24 +21 -1 -5 -3 {-18 =19 -19 0 +3 +2
Control -11 +6 -3 +4 +2 +4 +3 =10 -4 +4 +2 +3
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correlations for Forms A and B of .24 and .48, respectively, indicate

that the items are good discriminators.

IN wif T PART [S SALi/A ADDES TO FGOD? neh
Yark &N X N THE CIRCLE ON THE LINE
THAT TOUCHES THAT PART.

A mean gain of 37 percent from pretest to posttest was achieved
by the experimental group on item pair 20-A, 9-B. This result can be
accounted for by shifts from all three distractor pairs. The control
group registered no gains on this item pair. The cognitive level of this
pair of items is knowledge, and, based on an experimental-control group
comparison, it is evident that substantial student gains were made in

the experimental group as a result of instruction (see Table 25).

Table 24. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student| Item Percent of N Percent of N rb
Group # N|A B C D M O N{ A B C D M O!| Pre | Post
Experi-| A-20 {79/14 37 18 32 0 O 87l 7 7 16 70 0 0] .41 .81
mental | B-9 87| 5 23 31 40 1 0 791 8 10 23 77 0 o0f .42 .59
Control A-20 {8011 31 28 30 0 o0 88| 23 26 20 30 0 0] .67 .61

B-9 188/ 8203635 0 0 (8010 213435 0 0|.20| .57
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Table 25. Pretest to Posttest Changes
(The response choice for A-20 is cited first.)

Item Pair A-20, B-9 Percent Change, Pretest to Posttest
Student g;ziizt Parallel Distractor Pairs
Group

D D D+D a A A+A B c B+C c B C+B

Experi-
mental +38 +37 +37 -7 +3 -2 [-30 -28 =29 -2 -13 -8

Control 0 0 0 |+12 +2 +8 -5 -2 -4 -8 +1 -4

3 Item pair 24-A, 17-B provides baseline information on this objec-
tive and functions at the cognitive level of knowledge. Although pre-
test means were high for this item pair, a mean gain of 1l percent

(80 to 91 percent) was achieved by the experimental group. Interest-

ingly, a comparison of this item pair with 5-A, 7-B would indicate

WHAT PART PUSHES FOOD AROUND 24-A WHAT PART MOJES FOOL A9 WAL i
IN THE MOUTH? IN Ted “0LTHY

Mark an X IN THE CIRCLE ON_THE MERL AN K % TE [RCE N TeE
LINE THAT TOUCHES THAT PART, LINE THIT Toy wES TWAT PART,

that students were initially more knowledgeable about the function of
the teeth than that of the tongue. Here again, this probably reflects
the emphasis given to oral hygiene in most EMH ciasses. A mean gain of
two percent (from 85 to 87 percent) was achieved by the control group.
Although pretest means for the control group were higher than for the
experimental group, the pretest to posttest mean gain was much higher
for the experimental group than for the control group, indicating that

instruction did have an effect in the experimental group.

ERIC

Aruitoxt provided by Eic:
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Table 26. 1Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
.Student | Item Percent of N Percent of N b
Group # INn|a B c DM N|A B C D M O]Pre|post
Experi~ | A-24 79| 8 3 89 1 0 o |87l o 691 3 0 0].09 .96
mental | B-17 |87| 8 6 7213 1 o 7914 191 4 0 0f.69 .77
Control A-24 |80} 8 3 84 5 1 o (88| 6 2 8 6 1 0].65 .78
OO IB-17 ls8|5 58 5 0 1 |so| 1 490 5 0 0].44] .50
L i
Table 27. Pretest to Posttest Changes
(The response choice for A-24 is cited first.)
Item Pair A-24, B-17 Percent Change, Pretest to Posttest
Correct : t Pairs
Student Choice Parallel Distractor Pa
Group o C Cc+C A A A+A B B B+B D D D+D
Experi-
mental +2 +19 +11 | -8 -4 -6 | +3 -5 -1| +2 -9 -4
Control +1 +5 +2 -2 - -2 -1 -1 -1 +1 0 +1

Objective 104. Students will relate location with structure and

function of the esophagus. Two student activities and other instruc-

tional strategies were designed to develop student competencies to

achieve this objective. The writers assumed that very few students

would be familiar with the content of this objective prior to instruc-

tion.

Seventy-five percent of the teachers used the strategies as

described; 25 percent reported some modification. Aall reported that

the strategies were successful. Some difficulties were encountered
with the X-ray film that depicts chewing and svallowing, but this was

expected since the film was not designed for use with this program.




e

e Ao

49

A new series of films specifically for use with ME NOW will eliminate

the problems encountered with substitute films during experimental

trials,
Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 56 S5 = high
teachers 50 H 444 44 +44 44 — 3 = neutral
(N=16) 3l 1= low
13 13 13
0 _

5 4 3 2 1 5 4 3 2 1 5 4 3 21

Figure 18. Reaction of the majority of students
to activities 16 and 17

Figure 18 shows that student reactions were high across the
three rating scales, although not as high as for previous activities.

Figure 19 shows that both activities were judged important for EMH

students.
100
56
Percent 50 -
Percent of
9 ' teachers
o] (N=15)
5 4 3 2 1
Important OK Useless

Figure 19. Impnrtance to students of activities 16 and 17
Figure 20 shows the proportion of students who were able to per-
form the behaviors specified by the two subobjectives of objective 104.
Seventy-one percent of the teachers estimated that three~fourths or
more of their students were able to perform these behaviors. Although
this percentage is identical to that for objective 103, more teachers

(40 percent) indicated that all of their students could successfully
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Percent of 27
I teachers

(N=15) 4

All 3 1 ¢ None 5 4 3 2 1
4 4

Important OK——— Useless
Figure Z0. Proportion of Figure 21. Importance of the
students able to perform subobjectives
on subob jectives of
objective 104
perform the desired behaviors. Figure 21 shows that teachers judged

the subobjectives to be important.

One pair of test items was designed to sample achievement

on this objective.

AT AR TS THE ESOPHAGYT O FOOS TUEE
WAAT PART 15 THE ESOPHEGUS OR FOOD Tukf> Yake A% X IN THE CTUCLE ON TME Linr

Mam an X I8 THE C1RCL: ON THE Ling THAT TOUCHES TwaT PaRt,
THAT TOUCMES THAT PART,

Item pair 17-A, 21-B functions at the cognitive level of knowledge.
A mean gain of 48 percent from pretest to posttest was achieved by the
experimental group. There was no mean gain for the control group, indi-
cating that the large experimental group gain can be attributed to in-
struction. The gain can be accounted for by losses in all three distrac-
tor response pairs. The biserial correlations indicate that the items

are good discriminators.
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Table 28. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N Iy
Group # IN|A B Cc DMO |N|A BCD M O| pPre | Post

Experi-| A-17 |79130 39 23 6 1 O 8717914 5 2 0 .54 .68
mental | B-21 |87|40 23 29 8 0 O 79187 6 3 4 0 04 .50 .48

o

> Control A-17 180(34 33 2014 0 O |[88/26 4423 5 2 0] .29 .29
B-21 |88130 36 22 10 2 0 |80,39 3123 & 0 0] .50 .29
Table 29. Pretest to Posttest Changes
; (The response choice for A~17 is cited first.)
Item Pair Aa-17, B-21 Percent Change, Pretest to Posttest
Cgr;ect Parallel Distractor Pairs
Student Choice
Group A A A+A [ B B B+B | C C _c+ | D D D+D
Experi-
mental |+49 +47 +48 ]-25 -17 =21 |-18 =26 =-22 | -4 -4 -4
Control -8 49 0 [+11 -5 +3 | +3 -1 +2 ] -9 =2 -5

Objective 105. Students will relate stomach functions to diges~

tion. Ten student activities and other instructional strategies were

designed to develop student competencies to achieve this objective.
Two problems were identified in the sequence of activities that

s led to modification of the materials. First, most teachers could not
locate stethoscopes and using styrofoam cups with the bottoms removed
proved unsatisfactory. Stethoscopes will be included in the kit in the
future. sSecond, students were confusing the starch and sugar tests
which were conducted on the same day using one worksheet. One teacher
separated the experiments by one day and used separate worksheets with

excellent results. The materials were revised to include this procedure
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. and separate worksheets were constructed.

r Nearly half of the teachers reported that their most reticent
students "suddenly became excited and were deeply involved with this

t series of activities."

Other teachers reported that, much to their

surprise, many students were able to work individually on starch and

|
P
sugar tests. Another surprising result was that many students were
familiar with the terms "dissolve" and "solution" and had elementary
definitions of these concepts within their grasp.
Because of the large number of activities under this objective,
several graphs were constructed for small subgroups of activities.
Figure 22 displays the graphs of teachers' ratings of student interest
across the series of activities, and Figures 23 and 24 display the
graphs of student pleasure and willingness, respectively. The re-
sponses for activities 21 to 23 and 24 were especially high.
100 Interest - Disinterest
81
Percent 69 71 69
of 0 5 = high
teachers i 7] 7 29 ] 13 = neutral
(N=16) 19 13 19 13 19 l=1low
0
54 3 215 43 21543 21543 21
Act. 18-20 Act. 21~-23 Act. 24 Act. 25-27
Figure 22. Interest of the majority of students
in activities 18 to 27
Pl ~ Di
100 easure ~ Displeasure
Pe t
e
50 50 50 5 = high
teachers 1 - 713 = neutral
= 25
(N=16) 19 25 23 l = low
6 6
0
54 3 215 43 215 4 3 21543 21
Act. 18-20 Act. 21-23 Act. 24 Act. 25-27
Figure 23. Pleasure of the majority of students
in activities 18 to 27
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100
81
Percent 62 )
of 50 57 56 5 = high
teachers i i TR 36 B 3 = neutral
N=16 19 . 19 1 = low
(N=16) i3 7 6 6 -
| 0
L 54 3 215 43 215 43 2165 4 3 2 1
: Act. 18-20 Act. 21-23 Act. 24 Act. 25-27
| Figure 24. Willingness of the majority of students
} to participate in activities 18 to 27
Figure 25 shows that the teachers judged this series of activities
to be important. Figure 26 shows the proportion of students who were
able to perform the behaviors specified by the nine subobjectives of
objective 105.
100
Percent 68 73 fi 69
of 50 5 = important
teachers i T T ] —13 = ok
(N=15) 23 24 14 24 1 = useless
7 7
0 - 2
54 3 215 43 215 43 2165 4 3 21
Act. 18-20 Act. 21-23 Act. 24 Act. 25-27
Figure 25. Importance to students of activities 18 to 27
100
Percent 59
of 1 1 45 ] 47
teachers B 33 7]
(N=15) 16 22 23 13 16 20
All3 1 1.1 0All3 1 1 .1 0All3 1 110A13 1110
4 2 4 4 4 2 4 4 4 2 4 4 4 2 4 4
Act. 18-20 Act. 21-23 Act. 24 Act. 25-27
Figure 26. Proportion of students able to

perform on subobjectives of objective 105




The range of teachers estimating that three-fourths or more of
their students were able to perform the behaviors specified is from a
high of 80 percent for activities 25 to 27 to a low of 61 percent for
activity 24. 1In view of the complexity of the tasks, we are very
pleased with the results. The range of teachers estimating the ratio

of successful students at one-half or more is from a high of 95 percent
for activities 21 to 23 to a low of 81 percent for activity 24. Teacher
judgment of the importance of the subobjectives was generally quite

high (see Figure 27).

[ 100
Percent 71
of 50| ] 5 = important
teachers 32 7 713 = oK
(N=15) 24 24 17 25 1 = useless
0Ill.3 8 2 1

S 4 3 21 %5 4 3 2 1 5 4 3 2 1 5 4 3 2 1
Act., 18-20 Act. 21-23 Act. 24 Act. 25-27

Figure 27. Importance of the subobjectives
of objective 105

Two of the test teachers experienced some difficulties with this
series of activitiec, which resulted in some of the low teacher ratings.
Based on their difficulties, modifications were made in procedures,

worksheets and in the activities.

Six item pairs were designed to sample achievement on objective 105.
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WAICH COLOR SHOWS THAT SUGAP 1% PPESENT? WRICH COLOR SHOWS THAT SUGAR 1S PPESENT
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Item pair 6-A, 18-B functions at the cognitive level of compre-
hension. Mean net gain for the experimental group from pretest to post-
test was 51 percent (from 10 to 61 percent). A shift from blue and white
to yellow as the correct choice accounted for this gain. A mean net
gain of ten percent was achieved by the experimental group for black,
choice B in Forms A and B, as a response choice. Some students probably
confused the results of the starch and sugar tests. The biserial
correlations indicate that the items are good discriminators. A mean
net loss of one percent in the control group indicates that the experi-

mental group gains can be attributed to the effect of instruction.

e Il

The stem should be revised to read, "Sugar test solution is blue,"
and eliminate possible confusion by not having color in the test item

booklet. The word "blue" was written in the test book for all posttests,

Table 30. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N b

Group #NABCDMONABCDMOPrePost

Experi-| A-6 17913011 454 0 O [87(202054 7 0 O0}.25| .48
mental | B-18 187|149 316 30 1 O (79| 41468 14 0 0| .04 .41

Control A-6 80134 9 650 1 0 88|30 13 850 0 o -.33 | -.12
B-18 188140 13 13 32 3 0 (80|51 51034 0 0F}.14 | -.06
Table 31. Pretest to Posttest Changes
(The response choice for A-6 is cited first.)
Itenm Pair A-6, B-18 Percent Change, Pretest to Posttest
Correct ) .
Student Choice Parallel Distractor Pairs
Group C__C c+ |Aa D a+Db |B B B+tB |D A D+A
Experi-
mental +50 +52 451 ~10 -16 -13 +9 +11 +10 (-47 =45 -45
Control +2 =3 -1 | =4 +2 43 |44 -8 -2 0 +1i +5
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WHAT ORJECT WORrS MOST LDy vsa WHAT OBJECT WORKS MOST LIKE ¢-
0LR TOMACH ) YOUR STOMACH?

"Ai;sé\ YOUN T4E BD OTLRE YO B ——% ~ Mark AN X ON TWE PICTURE you

u CHOOSE,

5 < 0
Item pair 9-A, 6-B functions at the cognitive level of analysis.
The mean net gain of 25 percent (from 45 to 70 percent) in the experi-
mental group ca; be accounted for by net losses from all distractor
pairs. Although there was a mean net gain of 14 percent from pretest
to posttest in the control group, we feel that the 25 percent gain in
the experimental group can be attributed to the effect of instruction.
Boys scored higher than girls on item 9-A while girls scored higher

than boys on item 6-B.

Table 32. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student! Item Percent of N Percent of N b
Group # IN|A B CDMO|N|ABGCTD M 0] Pre| Post
Experi~| A-9 79161 29 4 6 0 0 8777721 0 2 0 0} .41 .66

mental| B-6 87{40 15 30 14 1 O 79114 46319 0 0 .54 .48

Control A-9 80|60 24 413 0 O 88/70 13 311 2 0} .41 .48
B-6 88136 15 3316 0 0 80129 11 50 10 0 0} .28 .65
Table 33. Pretest to Posttest Changes
(The response choice for aA-9 is cited first.)
Item Pair A-9, B-6 Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group
A C A+C B D B+D (o A C+A D B D+B
Experi-
mental [+16 433 +25 -8 +5 -1 | -4 -26 -16 -4 -11 -8
Control [(+10 +17 +14 |~11 -6 -8 -1 -7 -4 -2 -4 -3
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Interviews with students identified varying degrees of under-
standing of the concept measured by the item. Students choosing the
pickup truck or tank truck chose them because they "carried things
like the stomach carries food." Students choosing tae dump truck
reasoned that it "carried things and dumped them like the stomach
does with food." The carrying, mixing and dumpir.g processes of the
cement truck were clearly explained as being analogous to stomach
action by students choosing this response.

Teachers' comments indicate that the art work on the tank truck
should be improved and the "What object" should be replaced by "Which

truck" in the stem of Form A.

1i-A

AFTEP FOOD LEAVES THE MOUTH. AFTER FOOD LEAVES THE MOUTH.,
WAERE 1S DIGESTIVE JUICE ALJED? WHERE 15 DIGES'IVE JUICE ADDED™

Mary AN X IN THE CIRCLE AT TWE END OF
THE LINE THAT TOUCHES THE PaRT,

MARK AN X 1N THE CIRCLE AT THE END OF
THE LINE THAT TOUCHES THE PART.

-0
a(: {Oc s

Item pair 11-A, 19-B functions at the cognitive level of knowledge.

Mean net gain from pretest to posttest for the experimental group was
17 percent (from 45 to 62 percent). This gain can be attributed to
losses in the response choices for the large and small intestines.
There was a mean net gain of eight percent (from 14 to 22 percent) for
the esophagus as a distractor. It may be necessary to add instructions
to the Teacher's Guide to help the students differentiate between the
esophagus and the stomach. It is also possible that some students
think digestive juices are added in the esophagus. Teachers should be

alerted to this possible problem.
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There was a mean net gain of six percent from pretest to posttest
in the control group. The larger pretest to posttest gain in the
experimental group indicates that student success in the experimental
group is attributable to the effects of instruction. The biserial
correlations indicate that the items are good discriminators. The
instructions in the stem should be changed to "Mark an X on the line...,"
and the figure should be changed to correspond with the other figures

in the test.

Table 34, 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b _
Group # IN|A B C DM O |IN|AaA B C DM 0fpre| post
Experi~- | A-11 (79| 5 16 29 49 0 O 87(22 51062 1 0} .03 .34

mental | B~19 [87(23 20 14 41 2 0 [79{23 8 862 O O .15| .55

A-1l (80} 8 15 46 31 O

o

8810 11 30 47

N
o

.26 .51

Cont - —
ontrol p 19 |ss|1s 231840 1 o |80|18 18 29 3 0 0.3 .3
Table 35. Pretest to Posttest Changes
(The response choice for A-1l is cited first.)
Item Pair A-11, B-19 Percent Change, Pretest to Posttest
Correct . .
Studeat choi ce Parallel Distractor Pairs
G .
roup D D DiD|A A A+AIB C B+ | C B C+B
Experi=-
mental |+13 +21 +17 [+17 0 +8 |[-11 -6 -9 [~19 =12 ~15
' Control +16 -4 +6 +2 0 +1 -4 +11 +3 [ =16 -5 =10
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With item pair 22-A, 11-B functioning at the cognitive level of

comprehension, a mean net gain from pretest to posttest of 53 percent
(from 14 to 67 percent) in the experimentcl group can be accounted for
by a shift from choosing brown and white. There was a mean net gain of
four pe-:ent in choosing blue in the experimental group. Some students
may have problems distinguishing between blue and black in the projected
slide. This indica*es that yellow, a coior obtained with the sugar test
solution, could be a possible distractor instead of blue. Also, since
no squares appear in the test paper, the instruction in the stem should
read, "Mark an X on your choice." Siance the mean net gain from pretest
to posttest in the control group was only seven percent (from eight to
15 percent), the large gains achieved by the experimental group can be

attributed to the effect of instruction.

Table 36. I*em kespunses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * In|a B cp Mo IN[ABcCD M ofoprelpost
Experi- | A-22 [79} 6 111963 0 O 871136817 2 0 0] .07 .54
mental | B~-11 |87| 8 54 21 6 1 o0 791 5 5 24 66 0 0 .24 .28
Control A-22 |80(31 81941 1 O 88127 16 14 42 1 0 .11 .16
B-11 (88|15 60 15 8 2 0 80110 53 2513 0 O .60 (-.18
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Table 37. Pretest to Posttest Changes
(The response choice for A-22 is cited first.)

Item Pair A-22, B-11

Percent Change, pPretest to Posttest

Correct :
Paralle i
Student Choice lel Distractor Pairs
Group
B D B+D A C A+C C A C+i D B D+B
Experi-

mental +57 +50 +53 +7 +3 +4 -2 -3 -2 ] -61 -49 -55

Control +8 +5 +7 -4 +10 +3 -5 -5 -5 +1 -7 -4

Item pair 23-A, 16~B provides baseline information and functions

at the cognitive level of comprehension. The pretest results on this

IF THE CIRILES SELOW WeRb FOOL IN YOUR BODY -5 T,
AMICH WOLLD FE M0T GECTELY e h

Mame AN K LN vOLE CHLcE Mawe a% ¥ & e er, g

R [oe) £9 o0
O] B 8] B 18] & & O
4 { »

A E B [ v

item pair, for both the experimental and control groups, indicate that,
prior to instruction, the majority of these populations understands that
pieces of food become smaller during the digestion process. There is
some indication, however, that the word "most" has caused students to
choose the correct response on the pretest. The mein net gain from
pretest to posttest in the experimental group was 14 percent (from 74
to 88 percent), accounted for by a shift from all distractor pairs.

The mean net gain from pretest to posttest in the control group was six
percent (from 81 to 87 perceunt). The control pretest mean on this item
pair was higher than the mean for the experimental group; but the mean
net gain in the experimental group, that we attribute to instruction,

was greater than the mean net gain of the control group.
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Table 38. 1Item Responses and Biserial Correlations
for cxperimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent cf N b
Group # In|a B c b Mo |N{A BCDM O| Pre| Post
Experi~| A-23 |79| 9 82 5 4 0 O B7} 88 2 3 0 0f .62 .85
mental| B-16 [87{10 67 6 17 0 O 79 190 4 5 0 of .51 .62
Control A-23 |80 488 3 5 1 O 88 292 2 1 2 of .31 .61
" B-16 |88| 375 517 0 O |8of 483 8 5 1 o .32| .47
|
Table 39. Pretest to Posttest Changes
(The response choice for A-23 is cited first.)
Item Pair A~23, B-16 Percent Change, Pretest to Posttest
Cor;ect Parallel Distractor Pairs
Student Choice
Group B B B+B | A D a+b | C A Cc+tA| D C _ D+C
Experi-
mental +4 +23 +14 -1 =12 Y -3 -9 -6 -1 =2 -2
Control +4 +8 +6 -2 =12 -8 -1 +1 0 -4 +3 -1
0 - —

WHICH PICTURE SHOWS THE PIECE 24-A WHICH PICTURE SHOW, THf Pifft 10-
+ 00D MOST DISSOLVEY? OF FNOD "0 T DISSOLVE®

Maqk AN X ON voup cHOICE Marn AN Y ON vGlp cwing

ol O 18] |%3 3] 10| %] 1O

A ) ¢ ]

% B : o
Item pair 29-A, 30-B provides baseline information and functions
at the cognitive level of comprehension. The high pretest scores on
this item pair were surprising to the BSCS staff, but there is some
indication that the word "most" may act as a clue, as with the previous
item pair. During staff visits to the experimental group classrooms,
students were interviewed and asked why they chose their particular re-
sponse choice for this item pair. The term "dissolve" was associated by

the EMH students with terms such as "melt," "disappear," and "goes away,"

indicating an elementary level of understanding of the dissolving process.
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Table 40. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student| Item Percent of N Percent of N b
Group # I[N/ A B C DM O |N|]A B C I M Of Pre | Post
Experi-| A-29 |79] 8 3 089 1 0 87 3 3 390 0 0] .39 .69
mental| B-30 {87 711 75 6 0 O 799 0 494 1 1 0] .43 .64
Control A-29 1801 5 4 38 1 O (88 3 3 290 1 0f .18 .54
B-30 |88| 5 58 8 3 0 |80 0 591 3 0 O] .36 .09
Table 41. Pretest to Posttest Changes
(The response choice for A-29 is cited first.)
Item Pair A-29, B-30 Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group D C D+iC|A B A+B|B D BD| C A C+A
Experi-

mental +1 +19 +10 -5 -7 -7 0 -5 -3 +3 -7 -2

Control +4 +11 +7 -2 0] -1 -1 =5 -3 -1 -5 -3

The mean net gain in the experimental group of ten percent (from
82 to 92 percent) was greater than the mean net gain of seven percent
(from 83 to 90 percent) by the control group. However, since differences
between the two grouos are so small, experimental group gains cannot be
attributed to instruction. In spite of the high success rate in the

experimental group, the biserial correlations indicate that the items

are good discriminators.,

Objective 106. Students will infer functions of parts of the

circulatory system. Eleven student activities and other instructional




objective. Sixty percent of the teachers used the strategies as de-
scribed, 34 percent reported some modification and six percent reported
much modification. All teachers who followed the prescribed strategies

reported them successful. Teacher feedback indicated that many of the
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strategies were designed to develop student competencies to achieve this

Students were familiar with the terms "heart," "vessel" and "pulse,” but

that the exact nature of the circulatory system was not well known.

The major problem with the materials was the inability of some
teachers to assemble the heart model and make it work properly. This
problem will be overcome by the functioning torso. The "hands-on"
philosophy of the program has been extremely successful in this series
of activities, as evidenced by only one of many comments we received:
"The model of the circulatory system has been one of the most fascinat-
ing, attention getting and keeping devices of the program so far. The
boys love it! By allowing them to experimeat in their free time with
the model they have discovered much of the things about circulation on
their own. This device aided even my slowest one in discussing the
questions freely and in a knowledgeable manner."

Three feedback forms were used to collect teacher data across

activities 28 to 38. Figures 28 to 30 show the high level of response

for student interest, pleasure and willingness.

Interest - Disinterest

100
Percent of 63 63 53 5 = high
teachers 50 L +4- - 4 — 3 = neutral
(N=16) 25 25 1l = 1low
'l 13
0 BN |

5> 4 3 215 4 3 2154 3 21

Act. 28-31 Act. 32-34 opt. Act. 35-38
Figure 28. 1Interest of the majority of students
in activities 28 to 38




Pleasure - Displeasure

100
Percent of 63 5 = high
teachers 50 (-39 + 3 = neutral
(N=16) 31 1 = low
6 6
0
5 4 3 215 4 3 215 4 3 2 1
Act. 28-31 Act. 32-34 opt. Act. 35-38
Figure 29. FPleasure of the majority of students
in activities 28 to 38
Willingness - Unwillingness
100
Percent of 63 53 5 = high
teachers 50 4+ - 47 — 3 = neutral
(N=16) 31 .. 1 = low
l 13 6
0
5 4 3 21 5 4 3 215 4 3 21
Act. 28-31 Act. 32-34 opt. Act. 35-38
Figure 30. Willingness of the majority of students

to participate in activities 28 to 38
Most teachers felt the activities under objective 106 were impor-

tant for their students. One ‘teacher, however, felt that her students

already knew the relationship between heartbeat aad pulse and marked

this series of activities as unimportant for her students.

Two teachers

felt that the optional activity 34 was not necessary and marked it as

not being useful (see Figure 31).

100
Percent of 55 5 = important
teachers 50 ~ -4 3 = 0K
(N=15) 33 1l = useless
10 g4 8 10 12

0 -
54 3 21 5 43 215 4 3 21
Act. 28-31 Act., 32-34 opt. Act. 35-38

Figure 31. Importance to students of activities 28 tc 38
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Figure 32 shows the proportion of students who were able to per-

form the behaviors specified by the six subobjectives of objective 106.

100
Percent of 53
teachers 50 - -4 43 —~
(N=15) 26
16 23 23 s, 1
p
0 2 2 4
’ Al13 1 L 1 0All3 1 1.1 0All3 1 1.1 0
4 2 4 4 4 2 4 4 4 2 4 4
Act. 28-31 Act. 32-34 opt. Act. 35-33

Figure 32. Proportion of students able to perform
on subobjectives of objective 106

1 The range of teachers estimating that three-fourths or more of
their students experienced success in performing the desired behaviors
in this series was from a maximum of 75 percent for activities 32 to
34 optional to a low of 69 percent for the remaining activities. The
percentage estimating thaé one-half or more of their students success-
fully performed the desired behaviors was 93 percent for activities
28 to 31 and 92 percent for activities 32 to 34 optional and 35 to 38.
The percentage of teachers rating this series of subobjectives as
important was quite high., The ratings of the teachers who experienced

problems also stand out clearly (see Figure 33).

100
Percent of 62 . - ot
teachers 50 | | = importan
(N=15) 29 3 = 0K
1 = useless
0 E 5 9

5 4 3 21 5 4 3 21 5 4 3 21

Act. 28-31 Act. 32-34 opt. Act. 35-38

Figure 33, Ir.ortance of the subobjectives of objective 106
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: Five item pairs were designed to sample achievement on this
{ objective.

WHEPE (AN A PULSE 5E FELT?

Mzpu an f IN TWE € 8O E O THE
ARRua THAT TOUIHES ThE PULSE,

EY

-A WHERE (AN A PULSE BE FELT? °
Mage AN X 1N THE CIRCLE ON THE
ARRQW TMAT TOUCHES TWE PULSE

Item pair 2-A, 15-B provides achievement data for this objective

-y

and functions at the cognitive level of knowledge. Mean net gain from

pretest to posttest for the experimental group was 23 percent (from 69

e Kol

to 92 percent). Since there was a mean net loss of 16 percent (from
71 to 55 percent) in the control group, we conclude that the experi-
mental group gains were due to the effect of instruction. The biserial

Table 42. Icem Responses and Biserial Corcelations
for Experimental and Control Groups

Pretest Posttest r

Student | Item Percent of N Percent of N b
Group # IN|A B cDMO |[N|ABGCODM O| Pre] Post
Experi- | A-2 |79|1316 66 S 0 O |87/ 2 789 2 0 O0f.41| .76
mental | B-15 |87/72 3 716 0 O (7995 1 1 3 0 Of.6d4| .50
Control A-2 80| 8 96615 3 O 88[ 9 86715 1 0}.61 .41

" B-15 (8876 6 514 O O (804344 5 9 0 0.28| .52

Table 43. Pretest to Posttest Changes
(The response choice for A=2 is cited first.)
Item Pair A-2, B-15 Percent Change, Pretest to Posttest

Student gﬁgii:t Parallel Distractor Pairs

Group C A C+A|A D AD|B <C pic|D B D+B
Experi-

mental +23 423 +23 |-11 -13 =13 -9 -6 -7 -3 -2 -2
Control 41 =23 =16 | 41 " -5 -2 | -1 0 s 0 +38 +19
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correlations indicate that the items are good discriminators. The
instructions in the stem should be changed to "Mark an X on the line..."

WHICH PAFT CAUSES PULSE BEAT?

2RK AN Y IN THE CIRCLE ON THE
LINE THAT COMES FROM TWE pROT

7-a WiICA PRET CAUSES PULSE BEAT?

MARK AN ¥ IN THE CIRCLE ON THE
“1aE THAT COMES FROM THE PART.

K4

Item pair 7-A, 12-B provides baseline information for this obiec~
tive and functions at the cognitive level of comprehension. The mean
net gain from pretest to posttest for the experimental group was three
percent (from 79 to 82 percent) and the control group showed a mean
net loss of two percent (from 71 to 69 percent). Although the experi-
mental group gain attributable to the effect of instruction was small,
the response pattern for the distractors yields valuable information.
A total of 14 percent of the experimental group chose the pulse site
at the wrist as causing pulse beat, after instruction. A possible
vocabulary problem may be present in this item. The stem should be
changed to "Which part makes the pulse beat," thus enabling the staff

to determine if the word "cause" is the source of the problem. The

Table 44. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

Student| Item Percent of N Percent of N rb
Group # IN{a B cp™Mo |IN[2 B cC oD n o| pre | Post
Experi~| A~7 |79/13 18l 4 0 1 |g8711 2 84 1 1 o0l .39| .64
mental| B-12 /187 02078 2 0 0 {79 11880 1 0 o0f .22/ .34

A=7 180|13 080 6 1 0 [88/30 264 5 0 0 .41]-.13
Control = o= : :
oHrO% B-12 88| 52763 5 1 o |so| 1 23 75 0 1 ol-.08| .20
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Table 45. pretest to Posttest Changes
(The response choice for A-7 is cited first.)

Item Pair A-7, B-12 Percent Change, Pretest to Posttest

Cor;ect Parallel Distractor Pairs
Student Choice
Group C ¢ c+c|A B a+B|B A B+tA| D D D+D
Experi-

mental +3 +2 +3 -2 -2 -3 +1 +1 +2 -3 -1 -2

Control -16 +12 -2 |+17 -4 +7 +2 -4 -1 -1 -5 -2

biserial correlations indicate that the items are reasonable discrim-

inators.

1F T wLAFT -22TS J7 TIM, HOW ¥RhY

DOHOULD TmeE g

o W] RLAT L TN, Y b

Mepe i K o ¥CuE CHzicE
YiEe v, gm oy g,

OO0 000006

Item pair 10-A, 3-B functions at the cognitive level of application.
Mean net gain from pretest to posttest for the e-perimental group was
14 percent (from 42 to 56 percent). There was a mean net loss of nine
percent (from 46 to 37 percent) in the control group. The experimental
group gains can be accounted for by a shift from choosing 21 and 11.
However, the gain of three percent (from 12 to 15 percent ) on 13 indi-
cates that some students with visual reception problems may not be
ahle to discriminate between the 13 and the 15. A reasonable sequence
of response choices would be 11, 15, 17 and 21. There is clearly an
effect due to instruction in the experimental group and the biserial

correlations indicate that the items are excellent discriminators.
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Table 46. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest -
Student | Item Percent of N Percent of N b
Group # In|a BcbpMo [N[A B c DM olpre]post
Experi-| A-10 |79|28 46 13 14 0 O 87129 41 22 8 0. 0] .31 .42
mental | B-3 87(15 11 38 34 1 O 791 9 87111 0 O0f .46 .52
Control A-10 8024 45 1814 0 O 88| 16 22 3116 2 0] .57 .25
B-3 88|10 20 47 20 2 © 801 4293927 1 0f.44 .69
Table 47. Pretest to Posttest Changes
(The response choice for A-10 is cited first.)
Item Pair A-10, B-3 Percent Change, Pretest to Posttest
Student ESZ§2§t Parallel Distractor Pairs
Group
B C B+C A D A+D Cc B C+B D A D+A
Experi-
mental -5 +33 +14 +1 -23 -11 +9 -3 +3 -6 -6 =7
Control ~10 -8 -9 -8 +7 -1 j+13 +9  +11 +2 -6 -2

Item pair 16-A, 13-B provides baseline information for this objec-
tive and functions at the cognitive level of knowledge. Mean net gain
from pretest to posttest for the experimental group was 12 percent (from
71 to 83 percent) and mean net gain for the control group was ll percent
(from 51 to €2 percent). Experimental group gains are attributable to
shifts from air and saliva to the correct response, blood. There was
WHICH OF THESE DOES THE HEAPT PUMP "t WHIER OF THESE DOES THE HEART pUMp: 13e0

ATR. BLOOD., SALIVA. STOMACH JUICES® STOMACH JUTCES., SALIVA. BLOOD. AIR?
MaRK AN X 0N YOUR CHOICE. Mark AN X ON YOUR CHOTCE.

AR STOMACH STOMACH
1 BLOCD SaLIvA s s SALIVA BLOOD AR

A [ ¢ o A L] 3 D
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a small gain of two percent (from three to five percent) in choosing
stomach juices. Since the term "stomach juices" has been changed to
"digestive juices" in the ME NOW materials, this charge should also be
made in this item. This inconsistency in terminology could account
for a somewhat lower gain than was anticipated.

Pretest to posttest gains are similar in the experimental and
control groups. However, the higher percentage of students choosing the
correct response in the experimental group (83 versus 62 percent), to-
gether with the large gains in biserial correlations (.26 in both forms)
for the experimental group, leads us to conclude that there was an

effect due to instruction measured by this item pair.

Table 48. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student| Item Percent of N Percent of N rb
Group # INn|a 5 cp Mo Nl aABCOD'M O pre Post
Experi-| A-16 | 79j}16 70 10 4 0 0 871 98 0 5 1 01 .54 .80

mental | B-13 {87 3 2 7220 2 0 791 5 38013 0 0Of .29 .55

Control A-16 |80(25 58 511 1 o 88/25 53 910 2 0} .46 .49
B-13 |88 7 1 45 44 2 O 80 3 6 7120 0 0] .51 .28
]
Table 49. pretest to Posttest Changes
(The response choice for A-16 is cited first.)
Item Pair A-16, B-13 Percent Change, Pretest to Posttest
Correct ! . :
Student Choice Parallel pistractor Pairs
Group B C B+C | A D A+D |cC B C+B | D A D+A
Experi=-
mental +15 +8 +12 -7 =7 -7 |-10 +1 -5 +1 +2 +2
Control -5 +16 +11 0 +22 +12 +4 +5 +5 -1 -4 -2
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IF THE PULSE BEATS 13 TIMES. HOW MaNY 25-A {F THE PULSE BEATS 13 TI™ES. HOW ¥AlY
TIMES DID THE HEART BEAT? TIMES DID THE aL.RT BEAT?
Mark an X ON YOUR CHOICE. Mepx AN X ON ¢OUR ChCICE

ONONONONONONONO

Item pair 25-A, 28-B functions at the cognitive level of application.
Mean net gain from pretest to posttest for the experimental group was
21 percent (from 28 to 49 percent) and can be accounted for by shifts
from all distractors. However, 33 percent of the experimental group is
still choosing 15 instead of 13 for the correct response. This result,
together with the result from item pair 10-A, 3-B, brings us to the
definite conclusion that many EMH students with visual reception prob-
lems cannot distinguish between 13 and 15. The sequence of 11, 13, 17
and 21 should be used for this item.

There was a mean net loss from pretest to posttest for the control
group of four percent (from 34 to 30 percent). This leads to the con-
clusion that this item pair measures a definite gain due to the effect

of instruction.

Table 50. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N rb
Group # IN|A B c D MO [N|A B C DM 0pre|post
Experi- | A-25 |79114 33 37 16 87 8 433811 0 0] .41 .50

(el o]
[ =]

mental | B-28 |87(24 43 24 9 79|132856 4 0 O0f .67 .63

N
(=]

.60 .32

Control
80|24 38 35 4 0 0| .34 .78

A-25 (80|15 31 36 18 0 0 |88|15 25 44 14
B-28 (8811 32 36 19 1 0
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Table 51. Pretest to Posttest Changes
(The response choice for A-25 is cited first.)

Item Pair A-25, B-28 Percent Change, Pretes+ to Posttest

Student gsziizt Parallel pistractor Pairs
Group
B C B+C A D A+D C B C+B D A D+A
Experi-

mental +10 +32 +21 -6 -5 -5 +1 -15 -7 -5 =11 -8

Control -6 -1 -4 0 -15 -7 +8 +6 +7 -4 +13 +5

Objective 107. Students will infer a relationship between food

and blood and describe barriers between them. Three student activities

and other instructional strategies were designed to develop student
competencies to achieve this objective. Eighty-one percent of the
tea! :rs used the prescribed strategies, 19 percent repor:ied Lome
modificetions. A few minor problem: with worksheets were encountered
and the worksheets have been revised.

Figure 34 shows that student reactions wer2 high, but not as
high as with some previous activities. Some of the activities in th's
series utilize slides and nct laboratory equipment. The following
teacher's comment illustrates the students' reaction, "Activities
limited to only questions and the sl'Aas seemed to have 'turned the
boys off' somewhac especially when they have tasted the excitement of
being allowed to totally participate in some of the other activities.
You.have also made my job that much more challenging in that I must
keep participation in the cther subject areas egually as interesting
and challenging."

Figure 35 shows that the activities were considered important

for EMH students.

ERIC

Aruitoxt provided by Eic:
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Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 50 5 = high
teachers 50 44 +44 44 - — 3 = neutral
38
(N=16) -T‘ 31 1 = low
19 13 I 19
0 .
5 4 3 2 1 %2 4 3 2 1 5 3 21
Figure 34. Reaction of the majority of stidents
to activities 39 to 41
100
Percent 50 39 .
Percent of
5 l teachers
0 (N=15)
5 4 3 2 1
Important OK Useless
Figure 35. Importance to students of activities 39 to 41
100 100
56
Percent of 34
8 1l o I teachers 8
0 2 (N=15) 0 2 1
All_iill<lNone 5 4 3 2 -
4 2 4 4
Important OK Useless
Figuze 36. rroportion of Figure 37. Importance of the
students able to perform subobjectives
on subobjectrves of objec~
tive 107

Figure 36 shows the proportion of students who were able to perform
the behaviors specified by the two subobjectives of cbjective 107.
Forty-eight percent of the teachers reported that three~fourths or
more of their students could perform the be¢haviors specified by the
subobjectives. Seventy-eight percent reported that one-half or more

of their students could perform the upecified behaviors. Figure 37
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shows that teachers judged the subobjectives to be important.

Four item pairs were designed to sample achievement on this

objective.

WHICH OF THE FOLLOWING BECOMES FECES? . «4-a WHICH OF THE FOLLOWING BECOMES FECES?
MARK AN X ON YOUR CMoICE. ¥ark an X ON YOUR CHOICE

BL00D NON _1GESTED WATER DIGESTED DIGESTED WATER NON-DIGESTED BL00D
Foor FoOD FO0D F00D

A B s ]
A B 4 o

Item pair 14~A, 22-B functions at the cognitive level of knowledge.
This item pair was relatively difficult with a mean net gain from pre-
test to posttest of eight percent (from 26 to 34 percent) for the
experimental group. Almost unaninously, teachers recommended that the
response-choices be placed in the stem and read to the students. This
should be chang.d in the revised items. There was a mean net gain from
pretest to posttest of two percent in the control group. The biserial
correlations in both Forms A and B pos£tests indicate that the items

are good discriminators. The change in biserial correlations from

Table %2. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

N Pretest Posttest
Student| Item Percent of N Pe.cent of N rb
Group # IN|A B c DMoOI[N|ABGCTDM 0| Pre | Post
Experi-| A-14 79(22 29 15 33 1 0 |87/22 241737 0 0| .04| .33
mental| 3-22 |87{30 21 2325 1 0 79128 11 4416 0 0] .04 .40

A-14 180{14 36 6 43 1 88(16 25 19 39 . .19 .28
B-22 188131 25 27 16 1 0O |8C 21 16 4121 0 0§ .05 .10

(=]
(=]

Control
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Table 53. Pretest to Posttest Changes
(The resgonse choice for A-14 is cited first.)

Item Pair A-14, E-22 Percent Change, Pretest to Posttest

Correct . .
Pairs

Student Choice Parallel Distractor
Group

B C B+C A D A+D (o4 B C+B D A Dtis
Experi-
mental -5 +21 +8 0 -9 -5 +2 -10 -4 +4 -2 +2
Control -9 +14 +2 +2 +5 +3 |{+13 -9 +2 -4 -10 -7

pretest to posttest in the experimental group indicates a significant

change attributable to instruction.

WHICH MATERIAL (AN BE FOURD IN BLOOD hen WRIK MATERIAL (AN BE FOIND IW BLOD: et
SALIVA,, STARCH. SUGAR. STOMACH JUICE? SLCAR  STARCH, “ALIVA, STOMACH Jyigi2
Mark AN X ON YOUR CHOICE. Mamn AN X (N vOuP CHDICE,

STOMACH

SALIVA STARCH SUGAP Sl

SuGAR STARCH SALIVA TTONACH JUTLE

A B 4 ) 3 8 4 b

Item pair 26-A, 26-B functions at the cognitive level of knowledge.
There was a net loss from pretest to posttest of five percent (from 38
to 33 percent) in the experimental group, which is accounted for by
shifts to choosing starch and stomach juice. Two possible problems are
identified here. First, the conversion of starch to sugar during
digestion needs to be more explicit in the experiments conducted by the
students. By substituting diabetic crackers that contain no sugar and
give a positive starch test, it will be possible to show more clearly
the conversion of starch to'sugar. The crackers that were used during
instruction yielded positive sugar and starch tests prior to digestion,
tnus making any conclusion concerning starch-to-sugar conversion very

nebulous and difficult. The second problem concerns the use of the term
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Table 54. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N rb
Group # IN|a B cbpwMoO |[N|]a s C D M 0} pre | Post
Experi-| A-26 |79|11 6 3746 0 0 |87 20 16 2837 0 0f-.06| .57
mental| B-26 187/38 16 24 22 0 0 |79 39 1410 37 0 0 .46 .72
Control| A~26 |80f16 15 35 34 0 0 (88|13 14 3835 1 0] .38 .33
B-26 |88/51 81723 1 0 |80 41 11 15 33 0 0] .45 .40

"stomach juice." This has now been changed to "digesti-ve juice" in the
ME NOW materials and this same change should be made here.

There was also a mean net loss from pretest to posttest of four
percent in the control group. From the response data alone it appears
that this item did not measure any significant effect due to instruction.
However, an examination of the biserial correlations indicates a strong
improvement in the experimental group and a decline in the control
group. This leads to the conclusion that this item pair did measure

an effect due to instruction in the experimental group.

Table 55, Pretest to Posttest Changes
(T* 2 response choice for A-26 is cited first.)

Item Pair A-26, B-26 Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group
C A C+A A C A+C B B B+B D D D+D
Experi-
mental -9 +1 -5 +9 ~14 -3 |+10 -2 +4 -9 +15 +3

Control +3 =10 -4 -3 -2 -3 I -1 +3 - +2 +1 +10 +6
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Item pair 27-A, 29-B functions at the cognitive level of applica-

tion. The mean net gain from pretest to posttest of 21 percent (from

wWal(H PIECES OF FOOD ARt MOST READY 10 -8
27-A a0 INTO THE BLOOD?

Mark AN X ON YOUR CHOICE.

GO INTO THE BLOOD?
MaRk AN X ON YOUR CHOICE,

61 to 82 percent) in the experimental group can be attributed to shifts
to the correct response from all distractors. There was a mean net
gain of eight percent (from 57 to 65 percent) in the control group.
This result leads to the conclusion that this item pair measures an

Table 56. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N rb
Group # IN|a B cbpMo IN|la B C D M O]} Pre | Post

Experi- | A-27 |79 3131866 1 0 87 84 1 0j.63 .86

3 5 7
mental | B-29 |87|10 5621 9 2 0O 790 6 80 9 5 0 0] .64 .85

Control A-27 (80| 8 14 24 54 1 o 88 6 1075 2 0 .32 .52

B-22 (88| 9601710 3 0 |80|14 54 28 5 67| .29

~
o
o

Table 57. Pretest to Posttest Changes
(The response choice for A-27 is cited fivst.)

Item pair A-27, B~-29 Percent Change, Pretest to Posttest

Correct . .
Student Choice Parallel Distracto»r Pairs
Group D B DB | A A A+A | B cC B+C | c D C+D

Experi-
mental [+18 +24 +21 6 -4 -3 (-8 -12 =10 |-11 -4 =7

Control +21 -6 +8 -1 +5 +1 -8 +11 +1 |~14 =5 -9
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increase in learning due to the effect of instruction. Student inter-
views confirmed this conclusion. A typical response was, "Since I
can't see anything in blood, pieces of food must be awfully small if
they are there." The biserial correlations for the experimental group
are exceptionally strong.

SUGAR IN THE BLOOD IN YOUR TOE WAS 4-b
SUGAR IN YOUR ARM WAS ONCE A PART OF r-a  ONCE A PART OF  HEART. BREAD STOMACH.
BLOOD VESSEL,, STOMACH., HEART. CRACKER. - BLOOD VESSEL.
Marx AN K ON YOUR CHOICE. Mark an X ON YOUR CHOICE.

< OO0 a0 0 DDy

BLOOD VESSEL STOMACH HEART CRACKER HEAPT SLICE OF BYLAD STOMACY BLOID WESSEL
A B 4 u

Item pair 28-A, 14-B functions at the cognitive level of compre-
hension. Mean net gain from pretest to posttest for the experimental
group was 11 percent (from 19 to 30 percent), and for the contrcl group
there was a mean net loss of four percent (from 25 to 21 percent). The
biserial correlations for the experimental group were more uniform than
were those obtained for the control group, and also indicated that the
items are reasonably good discriminators. However, the entire res;onse
pattern reflects some confusion, even though there was a shift fron
choosing the blood and stomach to choosing the cracker. After instruc-
tion in the experimental group, 27 percent chose the blood vessel,

15 percent chose the stomach, and 18 percent chose the heart. If one

considers the item in a "Gestalt" view, any of the four choices would
be correct, since the sugar in the arm was once inside of the blood
vessels, heart and stomach. Although the item deas reflect growth Jue
to instrucFion, it should either be revised or discarded, since the
apparent confusion is considered to be attributable to thz item ard

probaily not to instruction.




Table 58. 1Item Responses and Biserial Correlations
for Experimental and Control Groups
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Pretes: Posttest r
Student| Item Percent of N Percent of N b
Group * IN|]ABCbDMO I|N|ABCODH O Pre | Post
Experi-| A-28 |79|29 27 18 27 0 o 87141 8 16 34 0 0] .09 .32

mental|{ B~14 | 87|16 181853 1 o 79| 20 25 2233 0 0] .58 .39
. A-28 180{34 1316 36 0 O 88/41 23 16 19 1 0] .29| -.04
Control == =

B~-14 ;88|22 1411 53 0 o 80| 16 24 1545 0 o0} .32 .54

Table 59. Pretest to Posttest Changes
(The response choice for A-28 is cited first.)

Item Pair A-28, B-14 Percent Change, Pretest to Posttest

Correct . ]
Student Choice Parallel Distractor Pairs
Group D B D+B A D A+D B C B+C C A C+A
Experi-

mental +7 +14 +11 |+12 -20 -4 |-19 +4 -7 -2 +4 +1

Control =17 +10 -4 +7 -8 -1 {+10 +4 +7 0 -6 -3

Objective 108. Students will observe and describe movement of

solutions through membrane barriers;. Three student activities and other

instructional strategies were designed to develop student competencies
to achieve this objective. Fifty percent of the teac.ers used the
strategies as described, 4 percent rcported some modification. Seme
teachers experienced difficulties in o;-"ning the collodion tubing even
though they had practiced this during the training session in Boulder.
Consequently, instructions on how to open the tuning were included in
the revised materials,

Figure 38 shows that student actitudes were very high for this

series of activities. Mo typical comments from teachers were, "Once




80

the color change began to take place in the smaller tube, the eyes
of ten young men practically popped out of their heads." "Wow!! My
usual deadheads were so excited and motivated. I had told them the
day before that some magic happens in our intestines 'but,' I said,

'you won't believe me if I tell you so you'll have to wait and see.'"

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 53 60 60 5 = high
teachers 50 @ & +B 4 40 — 3 = neutral
(N=16) 1l = low
0] —

54 3 215 4 3 2154 3 21

Figure 38. Reaction of the majority of students
to activities 42 to 44

Figure 39 shows that the activities are important for EMH students.

100
64
Percent 50 —
30 Percent of
7 I teachers
0 (N=15)
5 4 3 2 1
Important OK Useless

Figure 39. Importance to students of activities 42 to 44

Figure 40 shows the proportion of students able to perform the
behaviors specified by the three subobjectives of obj.ctive 108.
Sixty-six percent uf the teachers estimated that three~fourths or more
of their students could perform the specified behaviors, 88 percent

indicated that one-half or more of their strients could perform the
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100 100
71
50 50 -
Percent of 22
l teachers 4 3
0 (N=15) 0 _
5 4 3 2 1
Important OK Useless
Figure 40. Proportion of Figure 41. 1I.portance of the
students able to perform subobjectives

on subobjectives of
objective 108

specified behaviors. Figure 41 shows the very high importance rating

given to these subobjectives by the teachers.

Three pairs of test items were designed to assess student achieve-

ment on this objective.

Wl PICILPL SHOWS PIECES OF 700D IN ; AR
SOLUTION PASSING THROUAW 4 M MEOANE? PRt
Mara &N X ON THE CORRECT 51¢TuRe, Yon

Item pair 15-A, 25-B provides baseline data for this objective
and functions at the cognitive level of comprehension. This item pair
gives a good clue concerning the abiliiy of mentally handicapped stu-
dents to relate a word description to specific pictures. Mean net gain

from pretest to posttest was four percent (from 68 to 72 percent) for
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the control group. The biserial correlations on the posttest were higher




Table 60. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student| Item ___Percent of N Percent of N b
Group # IN{A BcpbpDMOIN[A B CDM 0| Pre] Post
Experi-| A-15 {79 4 11 9 % 0 0 871315 270 0 0f .47 .57

mental| B--25 {87|11 15 6011 1 1 799 6 87511 0 0] .43 .51

(=]

A-15 180(11 910 70 0 O |88 6 14 14 66 1 .11 .43

Controll p-25 88|16 14 56 14 1 o |so|11 86418 0 o .36| .35

for the experimental group than for the control group, but the items
were good discriminators in both groups. Little effect, if any at all,
can be attributed to instruction on this item pair. Improvi.? the
artwork by usinag an opaque membrane may help improve this 1item pair.

Tarle 61. Pretest to Posttest Changes
(The response choice for A-15 is cited first.)

Item Pair A-15, B-25 Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group
D C D+C A D A+D B A B+A C B C+B
Experi-
mental ~-6  +1°% +4 +9 (] +4 +4 -5 0 -7 -7 -7
Control -4 +6 +2 -5 +4 -1 +5 -5 v J +4 -6 -1

Iten pair 19-A, 23-B provides baseline infcxmation for tnis objec~

tive and functions at che cognitive level of app. .cation. Mean net

WHICH WILL DISSOLVE IN WATER aND rORM 1o-A WHICH WILL DISSOLVE IN WATEP AND FOPM et
A SOLUTION® A SoLuTION?
Kanx an X ow vour cwolce, MARK AN X ON vOUR CWOICE,

MARELES SALT POPCORN WO0D RC7KS SALT PFANUTS PINS

A » ¢ ) A B < b




Table 62. Item Responses and Biserial Correlations
for Experimental and Control Groups
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Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * IN|/a B cpwMoO |N|[ABCDM OPre|Post
Experi-| A-19 |79{10 7511 4 0 0O 87/ 783 8 2 0 0] .52 .45
mental | B-23 |87' 7 7211 8 1 0 791 186 9 4 0 0] .35 .50
Control A-19 |80 9 66 14 9 1 1 88 37616 2 2 0] .30 .56
B-27 |88] 8 7314 3 2 0 80, 48 9 5 1 0] .58 .51

gain from pretest to posttest was 1l percent (from 73 to 84 percent)
for the experimental group and eight percent (from 70 to 78 percent)
for the control group. The biserial correlations were high for both
groups, indicating that the items are goo~ discriminators. These
results indicate that no effect due to instruction is measured by this
item pair. Prior student knowledge about the meaning of the word
"dissolve," however, could enable the students to deduce the correct
response without instruction. Teachers' comments suggest that higher
gains would be achieved if the response choice were read to the

students. This change should be made.

Table 63. Pretest to Posttest Changes
(The response choice for A-19 is cited first.)

Item Pair A-19, B-23 Percent Change, Pretest to Posttest

Student gﬁgiizt Parallel Distractor Pairs
Group

- B B B+B A A A+A C C C+C
Experi-

mental +8 +14 +11 -3 -6 -4 -3 - -3

Control +10 +8 +8 -6 -4 -5 +2 =5 -1
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oWk PART QES THe LIGESTED FOOD iN
SCLUTION 57 TNTO THE BLOOD?

oA IN WWAT PART DQLS THE DIGESTED FOCT IN
SOLUTION GO TNTO ThE BLOOD

Mare AN X 1N LE ON THE LINE
Mae AN/ (N THE CIRCLE ON THT Line * A THE CiRC

THAT TOUCMES THAT PART, THAT TOUCHES THAT PART.

Item pair 30-A, 27-B functions at the cognitive level of compre-
hension. Mean net gain from pretest fo posttest for the experimental
group was 16 percené (from 49 to 65 percent). TFor the control group,
this was two percent (from 51 to 53 percent). The gain for the experi-
mental group can be accounted for by shifts from all distractors to the
correct response. These results indicate that this item pair is meas~

uring an effect attributable to instruction. The biserial correlations

Table 64. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Positest r
Student | Item Percent of N Percent of N b
Group ¥ Inja B c oMo |N|laBc b M ofprelpost
Experi- | A~30 |79 9 29 56 5 0 0 87114 21 62 3 0 0] .32 .35
mental | B-27 (87|24 43 2 6 0 1 790 6 68 23 1 1 0] .30 .55
Control A-30 |80} 9 32 50 € 0 O 88/11 32 52 2 2 0] .31 .21
B-27 |88|11 52 30 6 1 O 80114 54 28 5 0 0] .33 .27
Table 65. Pretest to Posttest Changes
(The response choice for A-30 is cited first.)
Item Pair A~-30, B-27 Percent Change, Pretest to Pousttest
Correct . .
Student Choi ce Parallel Distractor Pairs
Group C B C+B|A A A+A|B C B+C| D D D+D
Experi-

mental +6  +25 +16 +5 -18 -7 -8 =3 -5 -2 -5 -4

Control +2 +2 +2 +2 +3 +2 -2 -2 -2 -4 -1 -3
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indicate that the items are good discriminators. The instructions in

the stem should be changed to "Mark an X on tne line..."

Objective Achievement Tests

Descriptive Data and Interpretation. Pretests were administered

to experimental classes between November i and 7, 1970 and to control
classes between November ¢ and December 4, 197C. Some minor corrections,
mostly concerning colors, were made in the test slides between pretest
and posttest administrations.

Differences in the amount of class time spent per activity and
in the amount of time devoted to science instruction each week caused
a wide difference in administration dates within the experimental
group. The earliest was January 4, 1971 and the latest was March 1,
1971. cControl group posttests were administered between: January 7 and
20, 1971.

Raw score frequency distributions on the tests for both experi-
mental and control groups are shown in Table 66. Tables 67 and 68
provide more detailed descriptive data on pretest and posttest scores
and on residual gain scores, calculated by using the raw regression
coefficient for the combined experimental and con“rol classes. The
interpretations that follow are based upon the data prcvided in these
tables.

1. Students using Forms A and B in the experimental classes had
similar pretest means, well within the standard error of measure-

men of the instruments.
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Table 66. Frequency Distribution of Raw Scores for
Test Forms A _and B, Experimental and Control Groups

Experimental Groups Control Groups
Raw Pre Post Pre Post Pre Post Pre Post
Scores A B B A A B B A
30
28-29 8 2
26-27 9 1 2 1
24-25 4 16 8 3 3 1
22-23 3 9 2 17 5 3 1 5
20-21 7 10 8 25 5 9 7 10
18~19 18 12 14 9 10 13 21 16
l6-17 19 7 17 4 21 17 15 21
14-15 9 3 17 4 12 20 18 16
12-13 16 1 14 3 13 9 9 9
10-11 3 2 5 7 8 4 12 5
8-9 1 6 2 3 2
6=-7 1 2 1 1
4-5 1 1
2-3
0-1
Totals 79 79 87 87 80 80 88 88

2. Students using test Forms A and B in the experimental classes had

similar posttest means. The unadjusted posttest means were well

within the standard error of measurement of the instruments.
Posttest reliabilities were above the minimum acceptable level

of .70. Fourteen of 16 experimental classes showed positive mean
residual gain scores. The negative mean residual gain scores

were not seriously low. A multiple stepwise regression to deter-

mine the effects of independent variables on posttest scores was

performed. Examination of the multiple regression output to
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determine the most influential variable(s) was followed by an
analysis of covariance to determine if there were significant
differences between classes on posttest scores, with the pretest
score held as a covariate. An analysis »f variances on residual

gain scores was also performed to confirm the results of the

analysis of covariance.

-

3. Students using Forms A and B in the coatrol classes had similar
pretest means, well within the standard error of measurement of

the instruments. The control group posttest scores, as well as

e o

the pretest-to-posttest gain, were all within the standard error
of measurement. The control group classes, then, did not change
their performance from pretesting to posttesting. A one-way
analysis of variance was computed on residual gain scores to
determine if a significant difference existed between the experi-

mental and control groups.

Multiple Stepwise Regression Analysis

Experimental Group, Unit I. To determine the effect on posttest

scores, if any, of the independent variables, the following question
was investigated: "Is there a significant difference in the level of
achievement on the posttest among students in EMH classes having
different background variables?"

The following independent variables were used to test this

question: sex, age, WISC Full Scale IQ, race, teacher's assessment

of reading achievement, teacher's assessment of verbal participation,

time elapsed between pretest and posttest, and pretest score. Since

ERIC
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Forms A and B are parallel forms, all student scores were pooled and
treated as the results of one test.

The test statistic used in testing the question is the F-statistic
generated for each independent variable in the last step of the multiple

stepwise regression:

F ==
a(vl, v2) SBi

where Bi represents the weight of the independent variable (slope
of the regression line).
SBi represents the standard error of the weight of the
independent variable.

The results for the posttest administered to the 166 students in

the Unit I experimental group are summarized in Table 69.

Table 69. Results of Multiple Linear Regression Analysis,
Experimertal Group, Unit I. N = 166

Independent Variable Bi SBi F
Sex -0.6619 0.6130 1.1659
Age 0.0464 0.0194 5.7548*
WISC Total IQ 0.1205 0.0365 10.9084 **
Race -0.0483 0.4525 0.0114
Readi
adrng 0.2563 0.2398 1.1426
Achievement
verbal = = 0.3729 0.2558 2.1247
Participation
Pretest 0.6576 0.0833 62,3910%%*
Time 0.1636 0.1457 1.2612
*Significant at the .025 level, F 025(1,157) = 5,02
. ’
**Significant at the .001 level, F = 10.83

.001(1,157)
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The F-value for each independent variable determines the level
at which that variable is a significant predictor of a score on the
posttest instrument.

Discussion

The data indicate that sex, race, teacher's assessment of reacding
b achievement and verbal participation, and time elapsed between adminis-
tration of pretest and posttest are not significant predictors of
success on the posttest. The pretest and WISC Total IQ, however, are
highly significant predictors of success on the posttest (P<.00l). Age
{ is also a significant pradictor of success on the posttest (P>.025).
These results indicate that prior knowledge of the concepts measured by
the test instrument and WISC Full Scals scores were the best determi-
nants of whether or not the experimental group students attained high
scores on the posttest. Test analysis shows that 13 of the 30 items
were aimed at baseline information and that 16 of the 30 items involved

cognitive levels higher than factual recall. With 43 percent of the

items aimed at baseline information, the high predictive value of the
pretest is not surprising. 1In the Spring, 1970 testing, the pretest
was also a significant predictor of success (P<.0l), but age and WISC
Full Scale IQ were not. The inclusion of age and WISC Full Scale IQ

as significant predictors of posttest scores on the 1970-71 test in-

struments can probably be accounted for by the fact that 16 of the 30
items involve higher cognitive levels. It seems reasonable to assume
that the more intelligent and/or slightly older students would be able
to function better at these higher cognitive levels than less intelligent

and/or younger students. An analysis of variance based on a 3x3 factorial

design was performed on residual gain scores to investigate this inference.
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Table 70. Matrix of Correlation Coefficients
Experimental Group, Unit I

Reading Verbal

Total Achieve- Partici- Pre- Post-
Age IQ Race ment pation test Time test
Sex -.138 1.166 -.062 .080 -.040 -.241 .018 -.238
Age -.049 -.171 .271 .092 .250 -.210 .287
) Total IQ -.066 .294 .307  .411 ~-.133 .469

Race ~.118 -.176 -.047 4.5 -.063
Reading
Achieve- .387 .168 -.141 .279
ment
Verbal
Partici- .080 -.163 .230
pation
Pretest ~.023 . 665
Time -.032

Table 71. Multiple Stepwise Regression Analysis
Eyperimental Group, Unit I

Step . No. of
Num- Variable Multiple 5 Increase F-Value Independent
ber Entered r r in r to Remove Variables
1 Pretest .6649 .4421 .4421 129.9423 1
2 Total IQ . 6989 .4884 . 0464 14.7708 2
3 Age .7178 .5153 .0269 8.9790 3
Verbal Par- -
4 ticipation .7244 .5247 . 0094 3.1828 4
Time .7272 .5288 .0041 1.3900
6 Sex .7288 5311 .0023 0.7883 6
Reading
7 Achieve-~ .7311 .5345 .0034 1.1467 7
ment

8 Race .7311 .5345 .0000 0.0114 8
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the effect of the pretest accounts for approximately 44.2 percent
of the variance in the regression equation. This datum is determined
by the multiple r2 in Table 71. With the l16~item instrument used
during the Spring, 1970 testing of Unit I, the pretest accounted for
only 23.6 percent of the variance in the regression equation. The
change from 23.6 to 44.2 percent of the variance being accounted for
by the pretest is a significant improvement.

The combination of pretest and WISC Total IQ as an independent or
predictor variable accounts for 48.8 percent of the variance, and the
combination of pretest, WISC Total 19, and age accounts for 51.5 per-
cent. The inclusion of all eight independent variables accounts for
53.5 percent of the variance in the regression equation. This is a
significant improvement when compared to the 30.6 percent of the variance
accounted for by the effect of the six independent variables in the

regression equation of the Spring, 1970 testing.

Information and experience acquired By the BSCS staff in the ini-
tial testing and evaluation qf Unit I have proven extremely valuable in
revising old items and writing new items for the current testing period,
as demonstrated by the higher reliability and biserial calculations.

As was indicated in the Spring, 1970 evaluation of ME NOW,
student-student and student-teacher interactions are very important
variables that need to be investigated. Unfcrtunately, sufficient funds
are not available for videotape equipment or for personnel trained in

’

interaction protocol to gather th: necessary data.

Objective Achievement Tests

Analyses of Variance and Covariance, Experimental Group, Unit I.

Two statistical tests were performed to investigate the question, "Is

ERIC

Aruitoxt provided by Eic:
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there a significant difference between experimental classes in the level

of achievement on the Unit I posttest?"

The results of an analysis of

covariance are summarized in Table 72 and indicate no significant dif-

ference between classes on posttest means adjusted for differen

pretest scores.

ces in

Table 73 summarizes the means and standard deviations

for pretest and posttests for each class in the experimental group.

Table 72. Analysis of Covariance between Classes on
Adjusted Unit I Posttest Means, Pretest as Covariate

Source d.f. Mean Square F-katio
Between Groups 15 19. 2449 1.4419
Within Groups 164 13.8860

F.05(15,164) = 1.67, no significant difference

Table 73. N, Means, Standard Deviations and Adjusted Means

of 16 Ciasses, Experimental Group, Unit I

Posttest Adjusted

Class Posttest Standard Posttest Pretest
Number N Mean Deviations Mean Mean
5 19.40 8.20 18.30 17.20
13 18.00 4.24 18.73 14.85
12 22,00 3.95 22,03 15.75
10 18.70 4.88 19.86 14,30
11 23.64 2.84 22.55 17.18
10 26.30 2,21 21.85 21.50
10 21.20 5.05 20.95 l6.10
8 23.13 3.68 22.47 16.63
6 10.67 5.35 21.67 14.50
11 15.73 7.39 17.82 13.09
10 22.50 2.64 21.79 16.70
10 21.20 2,35 19.94 17.40
10 18.00 3.23 20.17 13.00
11 21.45 5.00 21.14 16.18
15 20.40 5.10 21.22 14,73
14 20.07 4,27 20.68 15.00
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Since the effect of a regression to the posttest mean could have
influenced the results of the analysis of covariance, an analysis of
variance was computed between experimental classes with residual gain
scores as the dependent variable. The residual gain score minimizes
the effect of the regression to the posttest mean that is inherent in
a pretest-posttest design. Residual gain is defined as the difference
between a predicted score (Y' = a + bX) and the actual score (Y) on the

posttest, or Y-Y', where:

Y' = predicted posttest score
a = Y intercept of the regression line (constant)
b = slope of the regression line (the within-class
pooled regression coefficient, in this case)
X = actual pretest score
17
Y = actual posttest score

The within-class pooled regression coefficient was used in this
computation instead of the raw regression coefficient to preserve the
teacher effect. These are not the same residual gain scores reported
in Table 67. Table 74 shows the results of the analysis of variance,

Table 74. Analysis of Variance between Classes
on Residual Gain Scores, Experimental Group, Unit I

Source d.f. Mean Square F-Ratio
Between Groups 15 20.4654 1.5437
Within Groups 150 13.2576

F.OS(lS,lSO) = 1.67 no significant difference

17 . .
Kenneth D. Hopkins. "Regression and the Matching Fallacy in Quasi-~
Experimental Research," Jinl. of Special Education, 3(4) :329-36 (1969).
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indicating no'significant difference between classes on residual gain
scores. This is the same result that was obtained with the reduced,
l6~item test during the Spring, 1970 testing. “able 75 summarizes the
means and standard deviations for residual gain scores for eaéh class

in the experimental group.

Table 75. Residual Gain, Class Data
Experimental Group, Unit I

Class Standard Standard

Number N Mean Deviation Error Maximum Minimum Range
21 S -2.40 5.39 2.41 3.24 -10.97 14.21
22 13 -1.97 4.53 1.26 3.91 - 9,31 13.22
23 12 1.33 3.13 0.90 6.58 - 2.87 9.45
24 10 -0.84 4,89 1.55- 6.25 - 8.75 15.00
25 11 1.85 2.78 0.84 7.13 - 2.20 9.33
26 10 1.15 2.38 0.75 4.80 - 2.98 7.78
27 10 0.26 3.61 1.14 5.69 ~ 5.65 11.34
28 8 1.77 3.65 1.29 7.25 - 3.20 10.45
31 6 0.97 3.21 1.31 4.69 - 3.08 7.77
32 11 -2.87 5.63 1.70 4.25 -15.97 20.22
33 10 1.09 2.62 0.83 5.36 - 2,42 7.78
34 10 -0.76 2.26 0.72 2.13 - 4,76 6.89
35 10 ~0.53 2.80 0.88 3.47 - 4.41 7.88
36 11 0.45 2.77 0.84 4.58 - 4,42 9.00
37 15 0.52 3.65 0.94 8.37 - 7.53 15.90
38 14 -0.02 3.42 0.91 5.59 -6.75 12.34

Factorial Analyses, Experimental Group. The results of the

multiple linear regression on the posttest indicated that age and IQ
were significant predictors of success on the posttest (P<.00l). To
further investigate this result and to minimize the effect of the re-

gression to the posttest mean, the following question was investigated:
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"Is there a significant difference in residual gain scores between
students blocked on three ranges of age and three ranges of WISC
Verbal 1Q scores?"

To answer this question, residual gain scores for the 116 students

with WISC Verbal IQ data were blocked on three different ranges of ag-::

%137 months, 138 to 155 months, and 2156 months; and on three ranges

of WISC Verbal IQ scores: <66, 67 to 79, and >80. An analysis of
variance was performed on the residual gain scores in this 3x3 factoriai
design. Table 76 <contains the results of the analysis of variance,
indicating no significant difference between the three blocks of ages,

a significant difference between the three blocks of IQ scores, and

no significant interaction effects. A significance level with a P
greater than .05 is considered not to be significant. Table 77 sum-
marizes the N, means and standard deviaiions for the residual gain
scores by cells, rows and columns.

Table 76. ANOVA, Residuil Gain Blocked on Verbal IQ
and Age, Experimental Group, Unit I

Hypothesis Significance
Source d.f. Mean Square F Level
Between Age Groups 2 15.5359 1.4908 P<,2299
Between IQ Groups 2 73.8285 7.0847 P<.0013
Interaction 4 20.4430 1.9617 P<.1056
Within Groups 107 10.4209

To determine the effect of age and WISC Performance I) scores
on residual gain scores, the following question was investigated:
"Is there a significant difference in residual gain scores between
students blocked on three ranges of age and three ranges of WISC Per-

formance IQ scores?"
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To answer this question, residual gain scores for the 116 students
with WISC Performance IQ data were blocked on the same three ranges
of age (<137 months, 138 to 155 rmonths, and >156 months) and WISC
Performance I scores (:56, 67 to 79, and 380). An analysis of

variance was performed on the residual gain scores in ractorial

Table 77. N, Mean Residual Gain Scores & Standard Deviations by
) Cells, Age and WISC Verbal IQ, Experimental Group, Unit I

Age WISC Verbal IQ Levels
Levels 556 67-79 iao Z Rows
<137 N= 8 N =17 N = 18 N = 43
= ths M= ~-3,0447 | M= 0.7127 M = -0.5216 M= -0.5031
F SD = 3.8837 {SD = 4.3208 |SD= 3.1016
N= 8 N = 25 N = 15 N = 48
-155
;2:ths M=-3,3354 | M= 1.3066 | M= 1.5697 |M= 0.6152
SD = 4.8265 [SD = 2.7876 |SD = 2.2374
156 N = 8 N = 12 N= 5 N = 25
= ohs M= -0.2540 | M = -0.0714 M= -0.8473 M= -0.2850
n SD = 2.,1790 |SD = 2.5640 |spD = 2.3453
L Columns N = 24 N = 54 N = 38
M=-2,2110 | M= 0.8134 M= 0.2611

desigr:. As summarized in Table 78, the results of the analyses of
variance indicate no significant djfferences between the three blocks
of ages, or the three blocks of IQ sccres, and no significant inter-

Table 78. ANOVA, Residual Gain Blocked on Performance IQ and Age
Experimental Group, Unit I

Hypothesis Significance
Source d.f. Mean Square F Level
Between Age Groups 2 15.5359 1.3531 P<.2629
Between IQ Groups 2 30.7427 2.6776 P<.0734
Interactinn 4 13.6133 1.1857 P<,3214

Within Groups 107 11.4815
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Table 79 summarizes the N, means and standard devi-

re* .dual gain scores by cells, rows and columns.

To decurmine the effect of age and WISC Full Scale IQ scores on

residual gain scores, the following question was investigated: "Is

there a significant difference in residual gain scores between students

blocked on three ranges of age and three ranges of WISC Full Scale IQ

scores?"

To answer this question, residual gain scores for the 166 students

with WISC Full Scale IQ data were blocked on the same three ranges of

age (<137 months, 138 to 155 months, >156 months) and WISC Full Scale

IQ0 scores (<66, 67 to 79, and 380).

An analysis of variance was per-

formed on the residual gain scores in the 3x3 factorial design. 1In

Table 79. N, Mean Residual Gain Scores & Standard Deviations by
Cells, Age and WISC Performance 1Q, Experimental Group, Unit I

Age WISC Numerical IQ Levels
Levels <66 67-79 >80 Rows
<137 N= 8 N = 18 N =17 = 43
;bnths M = -0.2904 M= -1.1444 M= 0.0759 = -0.5031
SD = 4.7058 | SD 4,1960 SD = 3.3246
N = 13 N = 18 N =17 = 48
;2:;}1125 M=-1.6504| M= 1.2452 M= 1.6806 = 0.6152
SD = 4.3872| SD = 3.2349 SD = 2.0629
>156 N= 5 N= 9 N =11 = 25
abnths M= 1.3962 M= 0.3046 M= -0.2623 0.2850
SD= 1.1926 | SD = 2.4003
L Columns N = 26 N = 45 N = 45
M= -1.1830 M= 0.1012 M= 0.5994

Table 80 the results of the analysis ot variance indicate no significant

differences between the three blocks of ages, a significant (P<.0041)
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difference between the three blocks of IQ scores, and no significant
interaction effects. Table 81 summarizes the N, means and standard

deviations for the residual gain scores by cells, rows and columns.

Table 80. ANOVA, Residual Gain Blocked on WISC Full Scale IQ
and Age, Experimental Group, Unit I

Hypothesis Significance
Source d.f. Mean Square F Level
Between Age Groups 2 33.0996 2.5189 P<,0839
Between IQ Groups 2 75.1098 5.7158 P<.0041
Interaction 4 4.0281 0.3065 P<,8733
Within Groups 157 13.1407

Table 81. N, Mean Residual Gain Scores and Standard Deviations by
Cells, Age and WISC Full Scale IQ, Experimental Group, Unit I

Age WISC Full Scale IQ Levels
Levels <66 67-79 >80 L Rows
<137 N = 10 N = 35 N = 12 N = 57
= ths M = -2.3509 M = -0.5371 M= -0.4153 |M = -0.8296
mon SD = 5.3415 |SD = 4.6948 | Sp = 2.9554

N = 18 N = 43 N =12 N = 73
138;;55 M= -1.6844 M= 1.3539 M= 1.2697 |M= 0.5909
months SD = 3.9351 |Sp = 3.0296 | SD = 1.7865
5156 N = 10 N = 21 N= 5 N = 36
= hs M= -0.7741 M= 0.4862 M= 0.9969 |M= 0.2071

n Sb= 2.4176 |sp = 2.9044 | sp = 3.7306

L Columns N = 38 "l N =99 N = 29

M= ~1.6200 M= 0.5013 M= 0.5254

Discussion

The analyses of variance were made in a 3x3 factorial design with
r25idual gain scores blocked in low, middle and high ranges of WISC

Verbal, Performance and Full Scale IQ scores and on three age ranges.

The results indicate that there is no significant difference between
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the three age groups when the residual gain score is the dependent
variable. 1In the light of this result, the fact that age was a signifi-
cant predictor of posttest sZores (P<.025) is probably attribuvtable in
part to the effect of a regression to the posttest mean.

There was no significant difference between the three ~roups of

students in low, mi high ranges of WISC Performance IQ scores.

We cqpcluded f this result that the effect of WISC Performance (p)
on pojttest syccess has been minimized. Although many psychomotor and
eye-hafld coofdination skills are employed throughout Unit I, students
with low WI erformance IQ scores seemed to achieve as well as students
with high WISC Performance IQ scores. Also, no significant interaction
effects were detected between age and Verbal, Performance or Full Scale
I1Q0.

The result of tr2 analysis of variance, with residual gain scores
blocked on age and Verbal 1Q scores, indicates a significant difference

between students in the low, middle and high IQ groups. An examina-
tion of the mean scores indicates that the middle and high IQ groups
are achieving higher residual gain scores thar the low IQ group. (Since
ME NOW materials stress verbal interaction among students and between
students and the teacher, this result is not surprising.) 1In view of
this result, it would seem that the ME NOW materials as presently
constituted are best suited for students with WISC Verbal IQ scores
above 66,

Limited subjective data based on classroom visits by BSCS staff
members indicate that many teachers are not involving their slower
students in classroom discussions. This observation may be valid or

could be a result of the teachers' involving mainly verbal students to




102

"look good" for visiting personnel. Special efforts will have to be
made by BSCS personnel to suggest ways in which teachers can involve
students with low Verbal IQ scores. This should be a major goal of the
team revising the Unit I materials.

The results of the analysis of variance with residual gain scores
blocked on age and WISC Full Scale I scores indicates a significant
difference between students in the low, middle and high IQ groups.

An examination of mean residual gain scores reveals that the middle and
high TQ groups are achieving higher success than students in the low
group. This result indicates that the ME NOW materials are successful
7ith a large part of the EMH population, ages 11 to 13, but teachers
will need to provide additional help and stimuli to students in the

low 10 ranges. Again, BSCS personnel should include suggestions for
the teacher in the revised Teacher's Guide on how to overcome this

problem.

Experimental-Control Group Analyses. To investigate the question,

"Is there a significant difference between the experimental and control

groups in the residual gain scores?" these scores were calculated using

the raw regression coefficient, obtained by pooling all experimental

and control students, and an analysis of variance was performed on the

residual gain scores between the two groups. Table 82 summarizes the

mean residual gain scores and standard deviations for both groups.
Table 83 summarizes the results of the analysis of variance,

indicating a significant (P<,001) difference between the experimental

and control groups.
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Table 82. Residual Gain Means and Standard Deviations
Experimental and Control Groups, Unit I

Standard

Group N Mean Deviations
Experimental 166 2.1254 3.7501
Control 168 -2.1002 2.8280

Table 83. ANOVA, Experimental and Control Residual
Gain Scores, Unit I

Source d.f. Mean Square F-Ratio
| Between groups 1 1490.8623 135.3835**
:
Within groups 332 11.0121
*k _ . s
F.001(1'332) = 10.83, significant at the .00l level
Discussion

The results of the analysis of variance indicated that there
was a significant difference (P<.001) between the experimental and
control groups on residual gain scores. We therefore concluded that
the experimental Unit I materials did have an effect on EMH students
as assessed by *he objective tests. All 30 items assessed key objec~

tives in Unit I, 13 were judged to measure paseline information, and

17 were considered to be good indicators of student growth from pretest

to posttest.

Factor Analysis. To determine the structure of the Unit I |

achievement tests, a Harris-Kaiser oblique, unnormalized, orthogonal

rotation vas performed on the results of posttests A and B. For post-

test A, 18 factors were identified which accounted for 54 percent of
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the variance. For posttest B, 18 factors were identified which
accounted for 55 percent of the variance.

Table 84 presents the results for posttest A showing only those
factors with eigenvalues above 1. The objective measured and cogni-
tive level of each item is included, as is a hypothetical name for
each factor. The cognitive levels identified are knowledge, low
(comprehension, application), and high (analysis, synthesis, evalu-

8

ation.)1 Table 85 presents the results for posttest B, showing

only those factors with eigenvalues above 1.

Table 84. Factor Structure - Unit I, Posttest A

Factor Items Cog:iiive Objective Name
1 21 High 100 food-blood sugar
28 Low 107 relationships
2 10 Low 100 heartbeat-pulse
25 High 100 relationships
3 6 Knowledge 105 sugar test-digestion
17 Knowledge 104
4 2 Knowledge 106 heartbeat-pulse
7 Low 106 relationships
5 8 Knowledge 101 food-stomach action
9 High 105
6 4 Low 100 graphing-functions
5 Knowledge 103 of mouth parts
10 Low 106
24 Low 103
2 Knowledge 106
18

Benjamin S. Bloom (Editor). Taxonomy of Educational Objectives Hand-
book I: Cognitive Domain, New York: David McKay Company, Inc. 1956.




Table 85. Factor Structure - Unit I, Posttest B

Cognitive

Factor Items Level

Objective Name

10 High 100 food-blood

13 Knowledge 106 relationships

2 Knowledge 101 food-functions of
17 Low 103 mouth parts
28 High 106

3 Low 106 heartbeat-pulse
28 High 106 relationships

4 Low 103 digestive processes
30 Low 105
25 Low 108 digestion-diffusion
29 Low 107

9 Knowledge 103

Items 10 and 25 from posttest A and the parallel items, 3 and

28 from posttest B, appeared in both factor analyses as a single

factor. Both pairs of items deal with heartbeat-pulse relationships.
In general, items loading on the six Ffactors of posttest A with eigen-
values above 1 and on the five factors of posttest B with eigenvalues
above 1 were well distributed across the test. Items loading on in-
dividual factors were generally measuring identical or related instruc-

tional objectives.

Summary

We can safely conclude that students using Unit I of ME Now
learn from the use of these materials. Students with WISC Full Scale
1Q0 scores of 66 and higher tend to perform better on achievement tests

than students with lower scores. Achievement test results have iden-
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tified some instructional problems and problems with items themselves
that have resulted in modifications in both the instructional material
and the test items. Teacher feedback indicates a high degree of student

interest and motivation and has also helped identify some problems that

have brought about revisions of the materials.

o
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CHAPTER III

EVALUATION OF UNIT II

RESPIRATION AND EXCRETION

The Instructional Program

In the experimental classes, pretests for Unit II were administered
and instruction was initiated between January 5 and March 2, 1971. The
posttests were administered from February 1 to Marcn 31, 1971. The
total mean time in class devoted to this unit of ME NOW during the
instructional period for the 16 classes was 557 minutes (9.3 hours).

Unit II is focused on the role of respiration and the fate of un-
digested food in "Me Now." 1In keeping with the philosophy of beginning
with external and concrete evidence and proceeding to internal, more
abstract and inferred data, this unit begins with observations of chest
expansion during breathing. By holding paper bags over their mouths
while breathing, students can infer that air is moving in and out of
their chests and then verify this through the use of an artificial
model.

The necessity of air for energy release is established by burning
candels in open and closed containers and by using slides which portray
mice in open and sealed compartments. Oxygan and carbon dioxide, the
major components of the air involved in respiration are identified by
student investigations. Quantitative measures of the relative amounts
of oxygen and carbon dioxide in inhaled and exhaled air are made which
help the students understand that more oxygen is taken into the body

than is given off, and that more carbon dioxide is given off than is
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taken into the body. The danger of suffocation in abandoned refrigera-

tors and plastic bags is portrayed through the use of newspaper articles.
Attention is then shifted to the relationship between muscle

activity, breathing rates and a need for energy. Energy from wind,

fuel, food, etc. is studied, and the need for food and oxygen in per-

forming body activities is established. Attention is focused again on

the circulatory system as a means for distributing food and oxygen to

the muscles where they are used in energy production. Waste products

of food "burning" and "excess water" are studied, and the fate of undigested

food in the intestines is reviewed. The role of the urinary system in

removing metabolic wastes and excess water is established and investigated

through the use of an artificial model. This series of activities is

completed with a study of perspiration followed by a review of the major

points in Units I and II.

*
.,

Effectiveness of Instruction:
Data, Analysis and Interpretation

Objective 200. Students will infer that breathing is a necessary

life process. To achieve this objective six student activities with
related instructional strategies were designed to develop student com-
petencies. For activities 1 and 2, 75 percent of the teachers reported
they used the strategies as prescribed; 25 percent reported some modi-
fications; 97 percent of the teachers reported that the strategies were
successful. One teacher reported difficulties because she did not know
where the diaphragm is located. An excellent modification was developed
by one teacher: "We followed the context -- but went a step further.

In the string-chest experiments we used a longer string and marked it
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with a felt pen at the spot [indicating] normal chest [diameter].

Then as I held the string, the model breathed deeply and we watched

the string 'grow.' We noted the inches -- then we did the chalkboard

list -- we noted that the chalk mark on the board corresponded in length

with the expansion [string] measurements."

Figure 42 shows that teachers found student reactions to be very

high across the three rating scales. Both activities were very important

for EMH students (see Figure 43).

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 5 = high
teachers 50 | 20 120 50 420 50 3 = neutral
(N=16) 1= low
0

5 4 3 215 4 3 215 4 3 2 1

Figure 42. Reaction of the majority of students
to activities 1 and 2

100
77
Percent 50 -
Percent of
15 8 l teachers
0 (N=13)
5 4 3 2 1
Important OK Useless

Figure 43. Importance to students of activities 1 and 2
Figure 44 shows the proportion of students who were able to per-
form the behaviors specified by the subobjectives for activities 1 and

2. Figure 45 shows that teachers rated the subobjectives as being

very important for EMH students.
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100 100
71
50 - 46 - . 50 -
31 Percent of 23 Percent of
Percent 16 l teachers teachers
T Ne 5 1 (N=15)
o a4 12 (N=16) 0 ’
All 3 1 1 <l_ None 5 4 3 21
4.2 4 4 Important OK Useless
Figure 44. Proportion of Figure 45. Importance of the
students able to perform subobjectives

on subobjectives for
activities 1 and 2

For activities 3 and 4, 56 percent of the teachers reported using
the strategies as prescribed; 31 percent reported some modification;
six percent reported much modification; and six percent replaced the
strategies. Sixty-nine percent of the teachers reported that the strate-
gies were successful, while 19 percent reported that the strategies
were unsuccessful.

Several serious problems were encountered in activity 4 that led
to the low ratings. First, students were asked to record the time
interval from beginning the oxygen test experiment to the time when
the methylene blue solution turned color. Most students encountered

difficulties measuring and recording time intervals. Some teachers

changed the strategies and had the students count and record the number

of breaths required to change the color of the methylene blue, and

this was successful. The final materials were revised to include this

change. Second, most of the methylene blue solutions, which had been ;
prepared several weeks ahead of time, had broken down and would not

change color. Those teachers who mixed a fresh supply of methylene

blue reported that experiment successful. The Teacher's Guide was

revised to have the teachers prepare the methylene blue solution just

before the class begins.

L -
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Interest Pleasure Willingness
Disinterest Displeasure Vwillingness
100
Percent of 5 = high
teachers 50 - 3 = neutral
{N=16) 1l = 1low
6
0
504 3 215 4 3 2 1 5-=4 3 2 1
Figure 46. Reaction of the majority of students
to activities 3 and 4
100
75
Percent 50 -
Percent of
14 11 I teachers
o (N=14)
5 4 3 21
Important 0K Useless
Figure 47. Importance to students of activities 3 and 4
100 100
59
Percent 50 |- — 50 ~
21 31 28 Percent of
19 19 3 10 10 5 I tzachers
0 0 (N=15)
All 3 1 1 <1 None 5 4 3 2 1
4 2 37
Important oK Useless
Figure 48. Proportion of Figure 49. Importance of the
students able to perform subobjectives

on subobjectives for
activities 3 and 4

Figure 46 shows student reactions to be very high across the
three rating scales, in spite of the difficulties encountered. Both

activities were important for EMH students (see Figure 47).

Figure 48 shows the proportion of students who were able to per-

form the behaviors specified for activities 3 and 4. Because of the

difficulties, a rather wide distribution was obtained. Figure 49 shows

the subobjectives for activities 3 and 4 were very important for EMH

students.
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For activities 5 and 6, 58 percent of the teachers reported using
the strategies as prescribed; 33 percent reported some modification; and
eight percent reported much modification. The carbon dioxide test solu-
tion (calcium hydroxide) worked perfectly, but students still had
difficulties in measuring and recording time intervals. Most teachers
used the breath-counting technique which was very successful. Some
difficulties were encountered with the two worksheets in activity 5
because questions dealing koth with carbon dioxide and oxygen were
presented on the same worksheets. These worksiieets have been separated
to avoid this confusion.

For activity 6, stories of suffocation and drowning were very
successful. One teacher wrote, "Activity 6 was a great success ~--
the discussions led into personal experience -- one boy had been a near
victim of asphyxiation in the family camper. His story led to a lesson
on safecy. One boy asked, 'What is the difference between carbon
monoxide and carbon dioxide?' We got out our dictionaries -~ looked
them up and learned the meanings of the prefixes 'mono' and 'di' --
Good experience."

Figure 50 shows student reactions to be very high across the three
rating scales. Both activities were judged as very important for EMH
students (see Figure 51).

Figure 52 shows the proportion of students who were able to per-

form the behaviors specified by the subobjectiives for activities 5 and 6.
In spite of the difficulties encountered measuring periods of time,
76 percent of the teachers reported that three-fourths or more of their

students could perform the specified behaviors. Figure 53 shows the

activities were very important for EMH students.

ERIC
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Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
69
Percent of 5 = high
teachers 50 — 3 = neutral
(N=16) 25 l= low
6 6 '
0
5 4 3 2 1 5 4 3 2 1 5 4 3 2 1
Figure 50. Reaction of the majority of students
to activities 5 and 6
100
67
Percent 50 =
27 Percent of
7 I teachers
0 (N=15)
5 4 3 2 1
Important OK Useless
Figure 51. Importance to students &f activities 5 and 6
100 100
0
Percent 50 ~39 — 50 ~
37 Percent of
16 15 20 o 11 l teachers
0 0 (N=15)
Allg_l__l_<lNone 5 4 3 21
4 2 4 4
Important OK Useless
Figure 52. Proportion of Figure 53. Importance of the
students able to perform subobjectives

on subobjectives for
activities 5 and 6

Nine item pairs were designed to sample achievement on objective

200.

WHAT PART IS THE LUNG? , 26 WHAT PART IS THE LUNG? 268

Mark AN X N ThE CIRCLE ON THE LINE THAT TOUCMES THE PART, Mark AN X IN THE CIRCLE ON THE LINE THA. TOUCHES THE PART,
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Item pair 2-A, 26-B functions at the cognitive level of knowledge.
Mean total gain from pretest to posttest for the experimental group was
23 percent (from 68 to 91 percent). This gain can be accounted for
by losses from all other response choices. There was a mean net loss
of two percent (from 67 to 65 percent) for the control group. With
these results we can clearly attribute experimental group gains to the
effect of instruction. Biserial correlations are exceptionally high

for this item pair.

Table 86. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * In| A Bcp Mo |NABGCDM o]Pre]Ppost

(]

Experi~ | 2-A |79| 7311 8 6 1 95(86 113 0 O .64 | .65
mental |26-B |95/ 19 864 7 1 O (790 097 3 0 0].67| .60

(]

'

Control 2-A 1860170 519 4 3 0 1891651017 7 O 0}.45| .38
26-B 189124 465 7 0 O {80(21 665 6 1 0/}.32]| .65

Table 87. Pretest to Posttest Changes
(The response choice for 2-A is cited first.)

Item Pair 2-A, 26-B Percent Change, Pretest to Posttest

Correct

Student . Parallel Distractor Pairs
Choice
Group
A C 0w+C B B B+B C A C+A D D D+D
Experi-

mental +13 +33 423 |-10 ~8 -8 +5 <19 -7 -6 -4 )

Control -5 0 -2 +5 +2 +4 -2 -3 -3 +3 -1 +1

Item pair 8-A, 3-B functions at the cognitive level of analysis.
Mean total gain from pretest to posttest for the experimental gioup

was 16 percent (from 37 to 53 percent). The gain can be accounted for
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WHICH PERSON IS TESTING THE AMOUNT DF OXYGEN IN EXHALED AIR? 8a WHICH PERSON IS TESTING THE AMOUNT OF CARBON DIOXIDE IN 38
EXHALED AIR?
Mark AN X ON THMAT PERSON.

Mark AN X ON THAT PERSON.

by losses from all other response choices. A posttest level of achieve-
ment of 53 percent is entirely satisfactory due to the complex nature

of the task involved in answering this question. There was a mean

net loss of one percent (from 46 to 45 percent) from pretest to post-
test for the control group. The gains registered by the experimental
group can be attributed to the effect of instruction. Biserial cor-

relations indicate that both iiems are good discriminators.

Table 88. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student |Item Percent of N Percent of N b

G
roup * In{a B cp™Mo |nlaBscobp M o|pre|Post

Experi- 8-A 791152246 16 0 O 95|18 19 5311 O 0 |.48 .31

mental 3B 95|14 19 2933 1 4 |79]16 185214 0 0 |.21 .42

8-A
Control | b 0|11 1648 21 4

o

89 |16 20 45 17
89 | 16 24 44 16 1 O |80 |24 10 45

o
N

.25 .44
20 0 1 ¢.29 .49

(603

Table 89. Pretest to Posttest Changes
(The response choice for 8-~A is cited first.)

Item Pair 8-A, 3-B Percent Change, Pretest to Posttest
Correct . .
Student . Parallel Distractor Pairs
Choice
Group

C C c+C A A A+A B B B+B D D D+D

Experi-
mental +7 +23 +16 | +3 +2 +3 | -4 -1 -2 | -5 =19 -13

Control -3 +1 -1 +5 +8 +6 +4 -14 -5 -4 +4 0
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WHAT PART ON THE MODEL WORKS LIKE THE DIAPHRAGM 9 WHAT PART ON THE MODEL WORKS LIKE LUNGS IN YOUR BODY? s
(BREATHING-MUSCLE) /
MARK AN X IN THE _1RCLE ON THE LINE THAT TOUCHES THE PART,

Mare AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THE PART. 0

A
N

e B

<

Item pair 9-A, 7-B functions at the cognitive level of compre-
hension. Mean net gain from pretest to posttest for the experimental
group was 21 percent (from 46 to 67 percent). This gain can be attrib-
uted to losses in all other response choices. There was ;.mean net
gain of seven percent (from 41 to 48 percent) from pretest to posttest

for the control group. The greater mean net gain from pretest to

Table 90. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # N|] A B CDMOI|NABOGCDM 0pre |Post

Experi- 9-A |79 3 67516 0 0 |95 33757 0 0f.19 .70

mental 7-B 195 471 421 0 0 |79| 1 7814 6 0 0} .29 -36

W

o
[\ S]
[
[\ S]

9-A 180 6 §7313 1 89 8 65 21 .30 .67
7-B

Control 89| 367 720 2 0 |80| 178 418 0 o .41 | .66

Table 91. Pretest to Posttest Changes
(The response choice for 9-A is cited first.)

Item Pair 9-A, 7-B Percent Change, Pretest to Posttest
Student Correct ' Pparallel Distractor Pairs
Group Choice

D B D+B | A A A+A B D B+D C C C+C

Experi-
mental +41 +7 +21 0 -3 -2 -3 =15 -10 |-38 +10 -10

Control +8 +11 +7 -4 -2 -2 0 -2 -1 -8 -3 -5
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posttest and the higher posttest achievement level of the experimental
group enable us to attribute the success of the experimental group to
the effect of instruction. The biserial correlations indicate that

both items are good discriminators.

IF YOU MERE GOING ON A TRIP IN A SUBMARINE. WHICH OF 11a  IF YOU WERE GOING ON A TRIP IN A SUBMARINE wHICH OF
THESE WOULD YOU NEED MOST? THESE WOULD YOU NEED MOST?

Mamk AN X IN THE PICTUR YOU CHOOSE., Magrx an X ON THE PICTURE YOU cHOGSE. ==

W 1oy, || W

. .y

f‘*
(]

Item pair 11-A, 1-B is a baseline item and functions at the cog-
nitive level of analysis. Mean net gain from pretest to posttest for
the experimental group was 12 percent (from 81 to 93 percent). The
high pretest level indicates that this item is measuring data already
known by many of the students in the experimental group. The pretest-
to-posttest gain can be attributed to losses in all other response
choices. For the control group, there was a mean net loss of one
percent (from 89 to 88 percent). The high achievement level of the
control group on the pretest confirms the conclusion that most EMH
students in our sample are familiar with the material covered by this
item pair. The pretest-to-posttest gains in the experimental group
can be attributed to the effect of instruction. The biserial cor-

relations indicate that both items are good discriminators.

18
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Table 92. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N rb

Group # N|] A B CDMGO/ N A BT CTD M 0]|Pre |Post

Experi- |11-A |79/ 85 6 9 0 O 0 |95{92 7 O 1 O O |.42 | .46

mental | 1~B (95{ 14 177 8 0 0 {79]°3 094 4 0 0[.35 | .61

11~A {809 4 5 1 0 O [89|g5 3 7 2 1 1|.73| .55

Control | ') 5 lgo| ™8 18 1 1 0 (80| 4 091 5 0 0].41 | .58

Table 93. Pretest to Posttest Changes
(The response choice for 1l1-A is cited first.)

Item Pair 11-A, 1-B Percent Change, Pretest to Posttest
Correct . .
Parallel Distractor Pairs
Student Choice
Group A C A+ |B A B+A |C B C+B |D D D+D
Experi-

mental +7 +17 +12 +l1 -11 =5 -9 -1 -5 +1 -4 -2

Control -5 +2 ~1 -1 -4 -3 +2 -1 +1 +1 +4 +2

Item pair 12-A, 27-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest for the experimental group was
nine percent (from 59 to 68 percent). The pretest-to-posttest gain
can be attributed to losses in all response choices except blie (A in
Form A, D in Form B), where a mean net gain of nine percent (from nine
to 18 percent) was recorded. This result confirms reports by the

CARBON DIOXIDE TEST SOLUTION LOOKS LIKE WATER. 12 CARBON DIOXIDE TEST SOLUTION LOOKS LIKE WATER. 27

WHAT COLOR DOES CARBON DIOXIDE TEST SOLUTION CHANGE WHAT COLOR DOES CARBON DIuAIDE TEST SOLUTION CHANGE
TO WHEN CARBON DIOXIDE IS BUBBLED THROUGH 1T T0 wHEN CARBON DIOXIDE 1S BUBBLED THROUGH 177

Marx an X ON THE pICTURE,

Mark AN X ON THE PICTURE,

CLoudy WHITE Ren YeLiow Bue
' « d

A
Brue YewLow Red CLoudy WHITE
A ] [4 |4
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Table 94. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N b

Group * In[ A B c DM o|NABCDM O]pre|post

Experi- [12-A |{79] 1151470 0 0 (9512 4 48 0 0.35| .62
mental (27-B 95|47 171916 O 1 [79(53 4 1825 0 0 |.46 | .28

Control 12-A {80 5 5108 0 0 (89[4 6 9 80 0 11}.30 .61
27-B 8916910 715 0 O (80|76 810 6 0 O |.60 .60
Table 95. Pretest to Posttest Changes
(The response choice for 12-A is cited first.)
Item Pair 12-A, 27-B Percent Change, Pretest to Posttest
Correct
Sézgﬁgt Choice Parallel Distractor Pairs
D A D+Aa A D A+D B (o B+C c B C+B
Experi-

mental +10 +6 +9 K11 +9 +9 Fl1 -1 -3 |-10 -13 -12

Control 0 +7 +4 -1 -9 -5 +1 +3 +2 -1 -2 -1

teachers of confusion because both the carbon dioxide and oxygen tests
were presented on the same worksheet. Doing the activities on separate
days and on separate worksheets should eliminate this confusion. There
was a mean net gain from pretest to posttest of four percent (from

74 to 78 percent) for the control group. The pretest-—to-posttest gain
in the control group can be attributed to instruction, but from pretest
scores it is evident that more students in the control group had prior
knowledge of testing for carbon dioxide than did the students in the
experimental group. The change in biserial correlations from pretest
to posttest confirms the confusion of the experimental group and led

us to hypothesize that some instruction may have occurred in the control

group. Colored slides were used for this pair to reinforce the word
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labels of colors and compensate for students who could not match the

word with the corresponding color.

WHAT PART IS THE WINDPIPE? 134 WHAT PART IS THE WINDPIPE? 158

MaRK AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THE PART, MARK AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THE PART.

Item pair 13-A, 15-B runctions at the cognitive level of compre-
hension. Mean net gain from pretest to posttest for the experimental
group was 36 percent (from 52 to 88 percent). This gain can be attrib-
uted to losses in all other response choices. Mean net gain from
pretest to posttest for the control group was 17 percent (from 49 to

Table 96. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Percent of N Percent of N b

N A B CD MO NfA B C D M 0O]Pre lPost

Student | Item
Group #

Experi-| 13-A |79 6224824 0 0 |95/ 1 4 87 7 0 0].41 .52
mental | 15-B [95| 56 813 23 0 0 |79 90 0 3 8 0 0] .54 .46

Control 13-A 1801 32 54419 0 O |89{12 76513 0 2|.39 .41
on 15-B [89] 54 111519 1 0 (80]{68 61016 0 0].63 | .68
]
Table 97. Pretest to Posttest Changes
(The response choice for 13-A is cited first.)
Item Pair 13-A, 15-~B Percent Change, Pretest to Posttest
Student gg;ii:t Parallel Distractor Pairs
Group
o A C+A A C A+C B B B+B D D D+D
Experi-
mental +39 +34 +36 -5 =10 -8 (18 -8 -13 |-17 =15 -l6
Control [(+21 +14 +17 20 =5 =12 |+2 =5 -1 | -6 =3 -5
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66 percent). The greater pretest-to-posttest gains in the experimental
group can be attributed to the effect of instruction. The biserial

correlations indicate that both items are good discriminators.

WHICH PERSON IS TESTING THE AMOUNT OF CARBON DIOXIDE 16a WHICH PERSON IS TESTING THE AMOUNT OF OXYGEN IN INHALED AIR? 198
IN INHALED AIR?

MARK aN X ON THAT pERSON.

MARK AN X ON THAT PERSON,

—

Item pair 16-A, 19-B functions at the cognitive level of analysis.
Mean net gain from pretest to posttest for the experimental group was
15 percent (from 34 to 49 percent). The gain can be attributed to
losses in all other distractors. For the control group the pretest and
posttest levels of achievement were bcth 28 percent. We can attribute
the gains for the experimental group to the effect of instruction. 1In
view of the complexity of the task required in answering this item, a
49 percent level of achievement is very satisfactory. The biserial

correlations indicate that both items are good discriminators.

Table 98. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N | Percent of N b

Group # N|] A B C DMO I N/A B C DM O |pre |post

Experi- |16-A 17913314 28 25 0 0 (95042 15 2122 0 0 |.08 | .33
mental |19-B B5 351819 27 1 0 [79(56 51327 0 0 |.31 | .35

Control 16-A B0 | 26 20 30 24 g 0 89125 13 26 31 2 2 |.43 .44

19-B P9 29 25 27 18 0 |BO|31 83428 0 0 /.30 .30




e X

122

Table 99. Pretest to Posttest Changes
(The response choice for 16-A is cited first.)

Item Pair 16-A, 19-B Percent Change, Pretest to Posttest
Student gﬁgiizt Parallel Distractor Pairs
Group

A A A+A B B B+B C C C+C D D D+D

Experi-
mental +9 +21 +15 +1 ~13 -6 -7 -6 -6 -3 0 =2

Control -1 +2 0 -7 -17 -12 -4 +7 +2 +7 +10 +9

WHAT PART IS THE DIAPHRAGM (BREATHING-MUSCLE)? 22 WHAT PART IS THE DIAPHRAGM (BREATHING-MUSCLE)? 18

MARK AN X IN THE CIRCLE ON THE LINE TMAT TOUCHES THE PART., MaRK AN X IN THE CIRCLE ON TWE LINE THAT TOUCHES THE PAR K

Oe
Or

‘O \

O f\\

Item pair 22-A, 18~B functions at the cognitive level of compre-
hension. Mean net gain from pretest to posttest for the experimental
group was 22 percent (from 28 to 50 percent) and can be attributed to
losses on all other response choices. Mean net gain from pretest to
posttest for the control group was two percent (from 30 <o 32 percent).
The pretest-to-posttest gain for the experimental group ¢an clearly
be attributed to the effect of instruction. The biserial correlations

Table 100. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N b

Group # Nl A B ¢ DM O|NA B ¢ D M 0]pre]|Post

Experi- | 22-A 79| 43 24 1319 1 95132 51 612 O .12 .49
mental | 18~B |95 734912 1 0 |79 34842 6 1 0].15 .12

(=]
(=]

22-A 180 39 31 11 18 89(38 35 916 O .41
18-B (89 20 29 36 13 1 0 |80|13 293819 1 1].37 .59

[
(=}
[\ S]
L]

w
[\ S]

Control
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Table 101l. Pretest to Posttest Changes
(The response choice for 22-A is cited first.)

Item Pair 22-A, 18-B Percent Change, Pretest to Posttest
Student ggziizt Parallel Distractor Pairs
Group

B B B+B A C A+C C A C+A D D D+D

Experi-
mental |-27 +17 +22 |(-11 -7 -9 | -7 -4 -5| =7 -6 -6

Control +4 0 +2 -1 +2 +1 =2 -7 -5 -2 +6 +2

indicate that both items are good discriminators. The low biserial
correlation on the Form B posttest is attributed to a student effect
and rot due to item construction, since both items are essentially

identical.

WHAT HAPPENS WHEN YOU EXHALE? 30a  WHAT HAPPENS WHEN YOU INHALE? 24

Marx AN X ON THE PICTURE., Marx aN X ON THE PICTURE.

Item pair 30-A, 24-B functions at the congitive level of analysis.
Mean total gain from pretest to posttest for the experimental group
was three percent (from 24 to 27 percent). Control group pretest and
posttest achievement levels remained stable at 29 percent. Although
small gains were recorded in the experimental group, future testing
should result in much higher gains if the revised materials are used.
The use of supporting films and the functioning torso should reinforce
this subject matter. Biserial correlations are exceptionally high,
indicating that both items are discriminating well between high and

low achievers in both the experimental and control groups.




Table 102.

Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N _ Percent of N b
Group * |N|] A B cpMo|NaBcCDM O|pre]post
Experi- { 30-A |79 | 23 33 33 2_ 3 0 |95]20 35 25 29_ 0 01].36 .83
mental | 24-B [95 394214 4 1 0 |79 34 3823 5 0 0{.38 .47

control | 30-A (80| 13313025 1 0 [89]25 37 16 2r 0 1 |.22| .50
n 24-B 89332833 4 2 0 80384113 9 0 0 |.43| .38

Table 103. Pretest to Posttest Changes
(The response choice for 30-A is cited first.)

Item Pair 30-A, 24-B Percent Change, Pretest to Posttest

Correct " . .
A bR
Séudent Choice Parallel Distractor Pairs
rou
P D A D+A | A D A+D B B B+B (o (o c+C

Experi-

mental +11 -5 +3 -3 +1 0] +2 -4 -2 -8 +9 +1

Control +4 +5 0 j+12 +5 +9 +6 +13 +10 =14 ~-20

Objective 201. Students will identify respiration as a necessity

for body action. Five student activities and other instructional

strategies were designed to develop student competencies to achieve

this objective,

For activities 7 and 8, 75 percent of the teachers used the
strategies as described; 19 percent reported some modification; and
one teacher replaced the strategies by having students run in place
instead of doing the pushups as described in the activity.

No serious

problems were encountered in activities 7 and 8. Several teachers

reported, "Very successful activity. We posted a chart recording their




improvements in exercises and the carry-over
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ir attitudes to other sub-

ject areas was good."
Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
75
Percent of e 5 = high
teachers 50 ~ 3 = neutral
(N=16) l = low
19
6
0
5 4 3 21 5 4 3 21 5 4 3 21
Figure 54. Reaction of the majority of students
to activities 7 and 8
100
Percent 50 -
22 Percent of
15 teachers
0 — (N=14)
5 4 3 2 1
Important OK Useless
Figure 55. Importance to students of activities 7 and 8
100 100
62
Percent 50 |44 38 — 50 ~
Percent of 26 Percent of
6 6 6 l teachers 3 I teachers
0 (N=16) 0 (N=15)
Allg_ll<lNone 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 56. Proportion of Figure 57. Importance of the

students able to perform
on subobjectives for
activities 7 and 8

subobjectives

Figure 54 shows student reactions to be very high across the three
rating scales. Both activities were important for EMH students (see

Figure 55). Figure 56 shows the proportion of students who were able

to perform the behaviors specified by the subobjectives for activities
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7 and 8.

or more of their students were successful.

Eighty~two percent of the teachers reported that three-fourths

Figure 57 shows that teachers

rated .he subobjectives as being very important for EMH students.

For activities 9 and 10, 56 percent of the teachers used the
strategies as described and 44 percent reported some modification.
The major problem encountered in this series of activities was that
some teachers used fresh bread soaked in vegetable o0il as an energy
source and it would not burn. These instructions have been changed
to direct the teachers to use dry bread soaked in vegetable oil and
leave it overnight before attempting to burn it. This technique was

used successfully by several teachers and has been verified by the

BSCS staff,

Interest Pleasure Willingness

Disinterest Displeasure Unwillingness
100
Percent of 56 6 56 5 = high
teachers 50 -+ - — 3 = neutral
N=16 =1
( ) 25 1o 19 25 1 ow
13 6
0

5 4 3 21 5 4 3 215 4 3 2 1

Figure 58. Reaction of the majority of students

to activities 9 and 10
100
61
Percent 5uv -

29 Percent of

11 l teachers

0 (N=14)
5 4 3 2 1
Important OK Useless
Figure 59. Importance to students of activities 9 and 10
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Figure 58 shows student reactions to be high across the three
scales. The problems encountered trying to burn fresh bread could
account for the slightly lower rating than the previous activities
received. Both activities were judged important for EMH students

(see Figure 59).

100 100
.
Percent 50 — 50 ~
Percent of
g 13 I teachers
2 -
A.” 3 1 1 ,1 None 5 4 3 2 1
1 231%
Important OK Useless
Figure 60. Proportion of Figure 61. Importance of the
students able to perform subobjectives

on subobjectives for
activities 9 and 10

Figure 60 shows the proportion of students who were able to per-
form the behaviors specified by the subobjectives for activities 9 and
10. The lower success rate is attributed to the problems encountered
in burning bread in activity 9, which was a basis for several conclu-
sions which snould have been drawn by the students. Student performance
on each individual subobjective supports this conclusion, since student
success was high on all other subobjectives. Figure 61 shows that
teachers rated the subobjeétives as being very important for EMH
students. Teachers who marked the "2" were some of the ones who en-

countered difficulties with the activity.

For activity 11, 75 percent of the teachers used the strategies

as described; 19 percent reported some modifications; and six percent
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reported much modification. This sequence of slides was designed to
help bring the circulatory, respiratory and digestive systems together,
but two problems were encountered. First, as was the case with the
oxygen and carbon dioxide test worksheets, it appears that too much

has been presented at once on the activity 11 worksheet. The sequence

was revised to present the slides in two activities instead of one.

The second problem was a matter of modifying artwork on the slides.
Lungs and diaphragm were added and the digestive system was darkened

to help students distinguish between intestines, windpipe and blood

vessels.
Interest Pleasure Wi.llingness
Disinterest Displeasure Unwillingness
100
Percent of 56 5 = high
teachers 50 4 3g - — 3 = neutral
(N=16) 25 1= low
9
13
6
0

54 3 215 4 3 215 4 3 21

Figqure 62. Reaction of the majority of students
to activity 11

100
75
Percent 50 -
Percent of
17 I teachers
0 (N=12)
5 4 3 2 1
Important OK Useless

Figure 63. Importance to students of activity 11

Figure 62 shows student rea‘tions to be high across the three
rating scales, but the problems encountered lowered the ratings some-
what from the previous activities. The activity was judged to be

important for EMH students (see Figure 63).
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100 100
0
Percent 50 2l - 50 _
23 Percent of Percent of
13 9 4 , l teachers 11 3 l teachers
0] (N=16) 0 (N=15)
All1 3 1 1 ,1 None 5 4 3 2 1
121
Important OK liseless
Figure 64. Proportion of Figure 65. Importance of the
students able to perform subobjectives

on subobjectives for
activity 11

Figure 64 shows the proportion of students who were able to per-
form the behaviors specified by the subobjectives for activity 11,
This figure is slightly skewed because one of the subobjectives deals
with student knowledge before seeing the slides. In spite of this
and minor problems with the slides themselves, 87 percent of the teachers
reported that one-half or more of their students were able to perform
the desired behaviors. Figure 65 shows that teachers ranked the sub-

objectives much higher than those of previous activities.

Ten item pairs were designed to sample achievement on objective
201.

WHAT MOVES YOUR LEGS WHEN YOU WALK® Ia WHAT MOVES YOUR ARM WHE™ YOU THROW A BALL® 23

MARs AN X ON YOUP CMOICE, Mark AN X ON YOUR CHOICE.
T

BLOOD | T ! U OMISCLES % HEART LUNGS MUSCLES STOMACH
T | e ; ____J

I A

4
A B [ D N v

Item pair 1-A, 23-B is a baseline item and functions at the cog-
nitive level of knowledge. Mean net gain from pretest to posttest for
the experimental c¢vsup was 16 percent (from 71 to 87 percent). This
gain can be attributed to losses in all other response choices. There

was a mean net gain of six percent (from 75 to 81) in the control group.
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Table 104. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # In a BcpwM < |NABGCDM 0]pre|post
Experi-| 1-A {791 22 470 5 0 0951 2 192 5 0 0].38 .62
mental | 23-B (95} 12 872 7 1 0 |79/ 5 882 4 1 0} .41 .57
Control 1-A |80 11 10 6810 O 1 |89|11 875 4 1 0] .44 .46
ontrol 1 23-B {gs9| 6 68l 7 1 0 |80 4 58 4 O 0|.28| .63
Table 105. Pretest to Posttest Changes
(The response choice for 1-A is cited first.)
Item Pair 1-A, 23-B Percent Change, Pretest to Posttest
Correct : ;
Student Choice Parallel Distractor Pairs
Group C C C+C A A A+A B B B+B D D D+D |
Experi-
mental [+22 +10 +16 |~20 -7 =14 -3 0 -2 0 -3 -1
Control +7 +7 46 0 -2 0 | =2 -1 -1 -6 -3 -4

The greater gains and higher posttest achievement level of the experi-
mental group enable us to attribute the success of the experimental
group to the effect of instruction. The biserial correlations indicate

that the items are good discriminators.
WHICH PERSON HAS RUN THE MOST? 54 Wiliw OF THE FOLLOWING HAS JUST £ INISHED STRENUOUS EXEPCISE? 12

Mave W Y oN THA PEOSON,

Mark AN X ON THAT PERSON,

. L -~
\ /” 1Y “ "/m;)
&t I ) e el Na.af

15 18 20 30
BREATHS BREATHS BREATHS BREATHS 3 18 15

A

IN ONE IN ONE IN ONE IN ONE BREATHS BREATHS BPEATHS BREATHS

MINUTE MINUTE MINUTE MINUTE IN ONE IN ONE IN ONE TN ONE
TE

A [ ¢ ] MINUTE MINUTE MINUTE MINy
" k ' i

Item pair 5-A, 12-B is a baseline item and functions at the cog-
nitive level of comprehension. Mean net gain from pretest to posttest
for the experimental group was nine percent (from 72 to 81 percent).
This gain can be attributed to a shift from all other response choices.

The control group registered a mean net loss of three percent from
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Table 106. 1Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * In] 2 BCDMO|NRABGBCD N ofpre]|post
Experi-| 5-A4 |79/ 9 11178 0 0 95/ 6 4 584 0 0| .41 | .39
mental | 12-B [95{ 66 7 6 19 1 0 [79/7810 5 6 0 0| .45 | .65
Control]| >2 80| O 0 49 o0 089 2 2 48 1 1|.43] .73
on 12-B |89 69 1L 910 1 0 {80(69 4 523 0 0f.48| .18
Table 107. Pretest to Posttest Changes
(The response choice for 5-A is cited first.)
Item Pair 5-A, 12-B Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group D A Dp+A|A D a+D|B ¢ piclc B cen
Experi-
mental +6 +12 +9 -3 -13 -8 +3 -1 0 -6 +3 =2
Control =7 0 -3 +2 +13 +8 +2 -4 -2 0 -7 -4

pretest to posttest, allowing us to attribute the experimental group

gains to the effect of instruction. The pretest level of achievement

indicates that most EMH students in our sample had prior knowledge of

the relationship of breathirg rate and exercise. This does not mean,

however, that they understand the reason for the relationship. Bi-

serial correlations indicate that both items are good discriminators.

IN WHAT PART DOES OXYGEN FROM THE AIR GO INTO THE BLOOD? 158 Iit wHAT PAPT DO¥S CAPBON DIOXIDE GO OUT OF THE BLOOD® 5p

MARK AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THE PART
MARK AN X IN TWE CTRCLE ON THE LINE THAT TOUCHES THE P.aT, ' N

Item pair 15-A, 5-B functions at the cognitive level of compre-

hension. Mean net gain from pretest to posttest for the experimental

group was 12 percent (from 53 to 65 percent). The gain can be attrib-




Table 108. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

Student | Item Percent of N Percent of N b

Group * In[ a Bcpowuo|naBc b M oprepost

Experi- | 15-A [79| 4 19 67 9 0 95| 5 14 67 14 © .50 {.37

mental 5-B {95 336 3822 1 0 |79} 51562 18 0 0 (.42 |.62

[
(@]

Control 15-A 801010 71 6 3 0O (891319 5113 1 2|.23 |.07
5-B 89| 8 34 4513 0 O |80|13 354310 0 0 }.28 |.41
Table 109. Pretest to Posttest Changes
(The response choice for 15-A is cited first.)
Item Pair 15-a, 5-B Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group S
C C c+#c |A A A+A |B B B+B | D D _ 0+D |
Experi-
mental 0 +24 +12 | +1 +2 +2 -£ =21 -13 | +5 -4 0
Control =20 -2 -11 +3 +5 +4 +9 +1 45 +7 -3 +2

uted to losses in all response choices except A in both forms, the wind-
pipe, where pretest-to-posttest gain of two percent (from three to five
percent) was recorded. Although total percent is small, this minor prob-
lem should be eliminated by the functioning torso in the revised materials.
There was a mean net loss of 1l percent (from 58 to 47 percent) from pre-
test to posttest in the control group. The pretest-to-posttest gain in
the experimental group can be attributed to the effect of instruction.

The biserial correlations show that both items are good discriminators.

WHAT COMBINES WITH FOOD IN THE MUSCLE TO RELEASE 17a WHAT COMBINES WITH GXYGEN IN THE MUSCLE TO RELEASE 17
ENERGY: CARBON DIOXIDE, OXYGEN. WATER. DIGESTIVE JUICE. ENERGY:  CARBON JIOXIDE. WATER. DIGESTIVF JUICE., FOOD

Marx AN X ON YOUR CHOICE.,

CARBON DIGESTIVE !
DIOXIDE ORYGEN WATER «_J icE | CARBON 4<J CATER DIGESTIVE

Mark AN X ON YOUR CHOSCE.

4 - : - - DIOKIDE WICE F00D
A 1 < o

Item pair 17-A, 17-B functions at the cognitive level cf knowledge.

Mean total gain from pretest to posttest for the experimental group

was ten percent (from 31 to 41 percent). The gain can be accounted




133

Table 110. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Percent of N Percent of N b

N A B C D M O NN A B C D M 0OjPre |Post

Student| Item
Group #

Experi-| 17-A |79| 10 29 20 39 1 0 {95/19 3521 25 0 Of .27 .33
mental | 17-B |95] 28 15 25 32 0 0179|2511 14 48 1 0] .30 .54

Control 17-A 180 13 21 16 48 3 0 |89{16 1919 43 2 1| .30 .02
on 17-B 189| 28 16 30 25 1 0 [80[23 11 34 33 0 0] .06 .10
Table 111. Pretest to Posttest Changes
(The response choice for 17-A is cited first.)
Item Pair 17-A, 17-B Percent Change, Pretest to Posttest
Correct ) .
Student Choice Parallel Distractor Pairs
Group B_ D B |A A A+A |C B C+B| D € DiC
Experi-

mental +6 +16 +10 +9 ~3 +3 +1 -4 -1 |-14 -11 -12

Control -2 +8 +3 +3 -5 -2 +3 -5 ~-1 -5 +4 0

for by losses from all other response choices except carbon dioxide,
where a slight gain was noticed. The gain from pretest to posttest
for carbon dioxide on Form A of nine percent came mainly from one
class where the teacher was confused and modified the teaching strate-~
gies. The relatively low level of posttest achievement confirms the
feedback from teachers that the worksheet in activity 11 should become
two worksheets dealing with two separate activities. The mean total
gain from pretest to posttest for the control aroup was three percent,
allowing us to attribute the experimental group gains to the effect of
instruction. Biserial correlations were much higher for the experi-

mental group than for the control group, confirming the effect of

instruction.
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WHERE DOES BLOOD PICK UP FOOD? 188 W4ERE D0ET FOOD ENTER THE BLOOD? 138

Mark AN X IN THE CIRCLE AT THE END OF TME LINE THAT MARN N X IN THE CIRCLE AT THE END OF TME LINE THAT
TOUCHES THE PART, TOUCHES THE PART,,

9

Item pair 18-A, 13-B functions at *he cognitive level of compre-
hension. Mean total gain from pretest to posttest for the experimental
group was three percent (from 41 to 44 percent). This gain is accounted
for by a loss from choosing the heart. These results confirmed the
need to strengthen activity 1l to bring the relationship beatween the
digestive and circulatory systems into a sharper focus. Mean total
gain from pretest to posttest for the control group was four percent
(from 21 to 25 percent). Although the pcsttest level of achievement
of the experimental group was higher than that of the control group,
the pretest level was also higher. A note was added to the Teacher's

Test Administration Guide and Answer Key that this pair of items can

help the teacher identify those students who are having difficulties
identifying and separating the roles of the heart, stomach and intes-

tines. Although the pretest-to-posttest gains of the experimental

Table 112. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r

Student | Item Percent of N Percent of N b
Group *# In|] A Bc oM o|NABGCTDM O|Ppre|Ppost
Experi- | 18-a |79 22 ég 10 30 O O 95|25 3910 25 9 0| .42 .58

mental | 13-B [95| 32 54419 0 0 (79(23 13 4915 0 0].39 53

18-A (80| 41 19 4 34 3 89[33 27 3 35 .17 | .03
13-B |89 30 72239 1 0 (80(35 42339 0 0/.01| .14

(o]
(o]
(V]

Control
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Table 113. pretest to Posttest Changes
(The response choice for 18-a is cited first,)
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Item Pair 18-A, 13-B Percent Change, Pretest to Posttest

Student CorFect Parallel Distractor Pairs
Grou Choice

roup B _C BC|A D A |C B c+B| D A DA
Experi-

mental +1 +5 +3 +3 -4 0 0 +8 +4 -5 -9 -7

Control +8 +1 +4 -8 0 -4 | -1 -3 =31 +1 +5 43

and control groups are very similar,

the experimental group.

§

Batrery

indicate an instructional effect in
% WHICH DOES YOUR BODY USE FOR ENERGY?

)
Mere
"I“i.) <i;{;?éj>
P E
Watee

3 - 9
A

¥RICh DOES YOUP BODY USE FOP ENERGY?
MARK A% X ON YOUR cwOICE. a9 2% X CN YOUR CHOICE.

S

<

Tmo<x o

Batrers
A

Tmo axo ?o

Watee

the biserial correlations clearly

4s

Item pair 19-A, 4-B functions at the cognitive level of knowledge.

There was a mean total loss from pretest to posttest for the experi-
mental group of four percent (from 11 to seven percent). The control
group registered a mean total gain of 11 percent (from eight to 19
percent). Several problems were identified here.
views verified that syrup was thought of as a condiment and not an
energy source, which led to using cookies in both Forms A and B as the
correct response choice. A drastic shift occurred in the experimental
group from choosing water as an énergy source on the pretest to choos-
ing oxygen as the energy source on the posttest. The materials were
revised to clarify the roles of food and oxygen in producing energy.
The gain in scores and increase in biserial correlations for the

control group indicate that instruction on this topic probably did

Occur in several of the control group classes.

First, student inter-
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Table 114. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group NN A B CDMO|NAGBTCD M 0]Pre|Post
Experi-| 19 79 13457 8 0 0|95 72659 7 0 0}.01 .04
mental| 4 95| 3313 154 0 0 [79|70 8 320 0 0}.16]-.04
Control 19-aA {80 33156 9 1 0 (89 23C4324 0 1/[.17 .71
ONFrOT) 4-B |89| 31 8 356 1 0 |80[2913 950 0 0] .05/ .27
Table 115. Pretest co Posttest Changes
(The response choice for 19-A is cited first.)
Item Pair 19-A, 4-B Percent Change, Pretest to Posttest
Correct Parallel Distract i
Student Choice a e 1stractor Pairs
Group D+B|A C AC |B D BiD| © A C+A
Experi-
mental -4 +6 +2 +4 -8 =34 =21 +2 +37 +19
Control +11 | -1 +6 +2 -1 -6 -4 {-13 -2 =7

WHICH BOY IS USING THE MOST OXYGEN?

Mark an X ON TME BOY OF YOUR CHOICE.

23a

WHICH GIRL 1S EXHALING THE MOST CARBON DIOXIDE”

MARK AN X ON THE GIRL OF YOUR CHOICE.

14

Item pair 23-A, 14-B is a baseline item and functions at the cog-

nitive level of comprehension.

Mean total gain from pretest to post=-

test for the experimental group was 18 percent (from 72 to 90 percent).

The gain can be accounted for by losses from all other response choices.

Mean total gain for the control group was five percent (from 70 to 75

percent) .

A comparison of the experimental-control group gains enabled

us to attribute experimental group gains to the effect of instruction.




Table 116. Item Responses and Biserial Correlations
for Experimental and Control Groups

Student | Item Pretest - Posttest rb
Group # Percent of N ‘ Percent of N

N A B C D M O N|JA B C D M O] Pre |{Post
Experi~ | 23-A |79 114 3 §£ 1 0 |95 1 o6 1 92 0 0 .39 .19
mental | 14-B |95 226 863 0 0 (791 3 6 4 87 0 0].35 .87

- 6 0 91 0 15
Control 23~-A (80 01 3 81 0 |8 1 2

14-B {89 434 160 1 O 80| 423 5

l 1).38 .48
0 0].30 .51

18]

Table 117. Pretest to Posttest Changes
(The response choice for 23~A is cited first.)

Item Pair 23-A, 14-B Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group
D D D+D A A+A B B B+B C C C+C
E¥peri-

mental +11 +24 +18 0 +1 0] -8 -20 -14 =2 -4 -4

Control 0 +9 +5 0 0 C -1 -11 -6 -1 +4 +1

The relationship between body exercise and exhaling carbon dioxide is
clearlv established. Biserial correlations indicate that both items

are good discriminators.

IN WHAT PART DOES OXYGEN FROM THE AIR GO INTO THE BLOOD” 2ua 1N WHAT PART DOES CARBON DIOXIDE GO OUT OF THE BLOOD? 7}

Mark AN X I THE CIRCLE ON THE LINE THAT TOUCHES THE PART, Mark AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THE PART,

¢ .

—)

Item pair 24-~A, 22-B functions at the cognitive level of compre-
hension. Mean total gain from pretest to posttest for the experimental
group was 18 percent (from 28 to 46 percent). This gain can be
accounted for by losses from all other response choices, except the

mouth. Mean total gain for the control group was seven percent (from
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23 to 30 percent). The experimental group gain is attributed to the

effect of instruction.

Biserial correlacions indicate that both items

are good discriminators.

Table 118.

Student | Item

Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Percent of N Percent of N b

Group # Inl a B cp M

0 N{A B C D M O iPre |Post

Experi- | 24-A (79| 20 352222 1
mental | 22-B (95| 16 21 12 52 O

0 [95]26 4915 9 O .55 .40
0 (79116 42 1329 0 0 |.20 .28

o

24-7A 180415 29 3323 1

Control | 2.8 |go | 13 15 24 42 3

O [89]11 33 36 18 1 .43 .39
O (80|18 26 23 34 0 0 {.15 .28

[

Table 119. Pretest to

Posttest Changes

(The response choice for 24-2 is cited first.)

Item Pair 24-aA, 22-B

Percent Change, Pretest to Posttest

mental +14 +21 +18 +6 0

Control +4 +8 +7 -4 +5

Correct . .
Student Choice Parallel Distractor Pairs
Group
B B B+B A A A+A C C C+C D D D+D
Experi-

+3 -7 +1 -3 =13 =23 -18

0 +3 -1 +2 -5 -8 -7

WHAT 1S PEMOVED FROM THE BLOOD AT THIS POINT
URINE, DIGESTIVE JUICE, WATER.
DIGESTED FOOD?

AaRx aN X ON vYOUF CMOICE.

URINE DIGESTIVE WATER DIGESTFD
4 JUICE : £00D
F Kl

Item pair 26~A, 30-B functions

hension. Mean total gain from pretest to posttest for the experimental

~

WHAT 1S REMOVED FROM THE BLOOD AT THIS POINT- (3,’ 7

CARBON DIOXIDE.. DIGESTIVE JUICE, \ Y
>~

~.

STARCH, URINE? r\\
4 /\

"CARBON "DIGESTIVE TSTARCH URINE -
R SETi I
A B

Mark AN X ON YOUR CHOICE,

at the cognitive level of compre-

group was 14 percent (from 21 to 35 percent). There was a mean net

30e
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loss of four percent (from 19 to 15 percent) for the control group.

We can already attribute experimental group gains to the effect of
instruction. We believe that the posttest success level will be much
higher with the use of supporting films and the functioning torso with
the revised materials. Biserial correlations are very good for the
experimental group.

Table 120. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

Student | Item Percent of N Percent of N b

Group * In| A B c DM OI|NABGCDM O|pre |post

Experi- [26-A (79|18 25 20 34 3 6 [95(21 22 24 33 0 O [.34 | .41
mental |30-B P5 |22 3326 16 3 0 179|147 20 16 14 3 0 |.89 | .74

Control 26-A 8021191345 3 0 8919 21 ¢ 47 2 1 :-.16(-.10
30-B B9 25362212 4 0 8021 23 29 28 0 O | .18| .30
Table 121. Pretest to Posttest Changes
(The response choice for 26-A is cited first.)
Item Pair 26-A, 30-B Percent Change, Pretest to Posttest
Correct P llel pist ¢ .
Séudent Choice arallel pistractor Pairs
roup C A C+A|A D AMD|[B B B¥B| D _C  DiC
Experi-
mental +4 +25 +14 +3 -2 +1 -3 -13 -8 -1 -10 -6
Control -4 -4 -4 -2 +16 +7 +2 -13 -6 +2 +7 +5

Item pair 28-A, 28-B functions at the cognitive level of compre-
hension. Mean total gain from pretest to posttest for the experimental
group was 16 percent (from 43 to 59 percent). This can be accounted
for by losses from all other response choices. Mean total gain for
the control group was six percent (from 46 to 52 percent). The

experimental group gains are attributed to the effect of instruction.
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WHAT ENTERS THE BLOOD AT THIS POINT?

28a

:
[-
|

TWATER] URINE! FOOD OXYGEN
A

WHAT ENTERS THE BLOOD AT THIS POINT?

Mark AN X ON YOUR CHOICE.

FOOD  ONGEN  WATER RN
A b 4 3

Although students readily associate carbon dioxide with exhaled air

288

and recognize its relationship to exercise, it appears that approximately

one-third do not yet know that carbon dioxide enters the lungs from

the blood. The more detailed reviews should improve this situation.
Table 122. Item Responses and Biserial Correlations
for Evperimental and Control Groups
Pretest Posttest r

Student | Item Percent of N Percent of N . b
eroup * |8 2B cpbomMolNascouo Pre | Post
Experi~ | 28-A (79| 11 6 25 52 5 0 |95| 8 13 21 57 01.39 .61
mental | 28-B [95| 32 341317 5 0 |79]18 6213 4 4 0] .54 .70
Control | 262 {80 | 13 6 25 23 4 0 8919 62854 2 1].48 | .45
28-B 18913403111 3 0 |80(19 491814 1 0 .59 .59

Table 123, Pretest to Posttest Changes
(The response cnoice for 28-A is cited first.)
Item Pair 28-a, 28~B Percent Change, Pretest to Posttest
Correc* . .

Student Choice Parallel Distractor Pairs

Group D B D+B,A C AMC|B D BD]|C a cCea
Experi-

mental +5 428 +16 | -3 0 =2 | +7 -13 -3 -4 -14 -9
Control +1 49 +6 -4 =13 -9 0 +3 +1 +3 +6 +4
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Objective 202. Students will infer a relationship between waste

and internal body processes. Five student activities and other instruc-

tional strategies were designed to develop student competencies to
achieve this objective.

For activities 12 and 12, 81 percent of the teachers used the
strategies as described; 19 percent reported some modifications.
Ninety-three percent of the teachers reported that the strategies were
successful. A minor problem occurred when teachers attempted to burn
bread with cooking oil, but this was simply a repeat of an earlier
problem that most teachers had already overcome. Many positive comments
were received concerning these two activities, such as, "When discussing
elimination we invariably get on the subject of personal hygiene. My
student teacher overheard two of the boys seriously and privately dis-
cussing what they should do about 'teaching' #3101l how to clean himself
in the bathroom -- a day or two later one of the boys told me that they
had taken it upon themselves to teach 3101 how to care for himself.

The results are positive. My hope is that they will be lasting."

Figure 66 shows that student reactions were high across the three
rating scales. Figure 67 shows that both activities were considered
to be import.nt for EM: students. Eighty-five percent of the teachers
estimated that one-half or more of their students were able to perform
the behaviors specified by the subobjectives, and they judged the sub-
objectives to be very important (Figures 68 and 69). Again, it is
interesting to note that the teacher who did not follow the strategies

reported the lowest success level for her students.
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Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
5 69 .
Percent of 63 5 = high
teachers 50 —~ — 3 = neutral
(N=16) 25 1= low
13 13 19 13 13
0 [
54 3 21 5 4 3 21 5 4 3 21
Figure 66. Reaction of the majority of students
to activities 12 and 13
100
67
Percent 50 -
30 Percent of
I teachers
0 (N=15)
5 4 3 2
Important OK Useless
Figure 67. Importance to students of activities 12 and 13
loo 100
68
Percent 50 | 44 = -~ 50 ~
Percent of
20 2 6 7 & 6 I teachers
1 4
0 L 0 (N=16)
All 3 1 1 <l None 5 4 3 2 1
4 2 33
Important OK Useless
Figure 68. Proportion of Figure 69. Importance of the

students able to perform
on subobjectives for
activities 12 and 13

subobjectives

For activities 14 and 14a optional, 75 percent of the teachers
reported that they used the strategies as described; 25 percent reported
some modifications. Three problems were encountered with activities 14
and l4a. First, too much subject matter is cortained in activity 14,

This has been split up into three different ac*ivities in the revised




materials.
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Second, the kidney model made from the tin can was trouble-~

some for some teachers, but rafinements have been made and the model

now works very well.

Third, the colored dots on the daylight slides

representing urine, blood, etc. were difficult to distinguish by some

students.

colors have been used-

The dots have now been changed to triangles and more vivid

The success of opticnal activity 14a (dissect-

ing a real kidney) has led to the inclusion of this as a regular activity.

A review activity has been added to help the students better understand

the "gestalt" of this series of activities.

The functioning torso that

is available with the commercial edition will greatly enhaznce not only

these activities, but the entire instructional sequence.

One teacher's comment should be included here:
very proud of their attitude toward science.

problems with embarrassment over bodily functions in this unit.

"Children are

We have not had any

Their

interest in showing others the new vocabulary they are learning has

prompted the use of appropriate terminology rather than slang terms."

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 63 3 63
teachers 50 4 —]
(N=16) 19 19 2 19 19
0
5 4 3 21 5 4 3 21 5 4 3 21
Figure 70. Reaction of the majority of students

to activities 14 and 1l4a.

5 = high
3 = neutral
1l = low

Figure 70 shows that students reactions were high across the three

rating scales.

to be important for EMH students.

Figure 71 shows that both activities were considered

Sixty-four percent of the teachers
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100
64
Percent 50 -
24 Percent of
12 I teachers
0 {N=15)
5 4 3 2 1
Important OK Useless

Fiqure 71. Importance to students of activities 14 and l4a

100 100
64

Percent 50 |- 37 ~ 50 - ~
27 23 26 Percent of
7 4 I teachers

0 0 2 (N=16)
All 3 1 l_<l None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 72. Proportion of Figure 73. Importance of the
students able to perform subobjectives

on subobjectives for
activities 14 and l4a

estimated that three-fourths or more of their students were able to
perform the behaviors specified by the subobjectives; 87 percent esti-
mated that one-half or more of their students could perform successfully

(see Figure 72). Figure 73 shows that the objectives were considered

to be important,

For activity 15, 75 percent of the teachers reported that they
used the strategies as prescribed; 25 percent reported some modifications.
Seventy-five percent reported that the strategies were successful. Some
minor problems were encountered in interpreting the slides of the skin
cross-section, but most were overcome by student-teacher dialogue.
The application extensions to the activities continue to prove very
effective, as is clear from the following feedback: "The discussions
relating to the hygienic aspects were lengthy, rewarding and involved

all the children. The kids always like to apply knowledge gained from




o

the 'scientific' approach and relate their personal experiences. By
the way -~ #3101 shows great improvement in his personal hygiene and
I attribute much of this gain to our study. This ~-- coupled with peer
influence (pressure) is paying off.

"On the day we were using this activity a boy 'skinned' his knee.
He peeled off some loose skin and it was a perfect example. I would
not recommend it as a prescribed procedure -- but the coincidence was

great and good therapy for the victim."

Figure 74 shows that student reactions were high across the thtee

rating scales. Figure 75 shows that activity 15 was considered extremely

important for EMH students. Figure 76 shows that 58 percent of the
teachers estimated that three-fourths or more of tneir students could

successfully perform the behaviors specified; 80 percent reported that
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Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 63 63 63 5 = high
teachers 50 4 — 3 = neutral
(N=16) 19 19 25 . 19 19 1= ilow
0 i 1 1 .

54 3 215 4 3 215 4 3 2 1

Figure 74. Reaction of the majority of students
to activity 15

100
80
Percent 50 -
Percent of
7 13 I teachers
0 (N=16)
5 4 3 2 1
Important OK Useless

Figure 75. 1Importance to students of activity 15
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100 100
75
Per~ent 50 g — 50 ~
Percent of
20 22 16 teach
8 8 3 6 3 eachers
0 0 (N=16)
Allgii(_l_None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 76. Proportion of Figure 77. Importance of the
students able to perform subobjectives

on subobjectives for
activity 15

one-half or more of their students were successful. Figure 77 shows

that the subobjectives were also judged to be very important.

Fight item pairs were designed to assess achievement on objective

202.

THE FoLLtmiNG PERL %7 ARL EeMA N INTH (AREDN 3a
B1O¥ILE TEST suiuTioh,

WHICH PERSON WAS MOST ACTIVL™

THE $OLLOWING PERSONS ARL EMALINT INTL TARBON A
L1 IDE TEST SCLUTION,

WhICH PERGON WAL MOST &rTivE”

¥amw AN KON THAT PER ‘e, Yame AN X N THET FERSON,

TURNED CLOUDY WMITE  TUPNED CLOLDY WHITE TURNED CLOUL® wniTE  TUPNED CLoULY wITE R

1N 10 secons In 15 cECrway IN 20 SECONDS IN 25 SECONDS TuenEs cLoune weiTe Ty NED cLOUDY WHITE TusneL cLouiv weilt TURMED cLOUDT wHiTE
SECT NI, I -

N 25 SECHND” I1n 20 sECoNds N 15 sEeonds 1N 10 "ECONDS

k (a}(}/’

Item pair 3-A, 8-B functions at the cognitive level of analysis.
Mean net gain from pretest to posttest for the experimental group was
12 percent (from 28 to 40 percent). This gain resulted from losses
from all distractor pairs except D on Form A and A on Form B, where

gains of four percent each were recorded. It is evident from these

results that some students are having problems relating the time
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Table 124. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student ! Item Percent of N Percent of N b
Group # Nl A B CDMUO|NABTCUDM O]Pre |pPost

Experi- | 3-A 79| 30 221830 O O [95/42 17 734 0 o0/].41| .35
mental | 8-B |95| 37 19 1727 0 O (79[4113 838 1 0.16| .69

Control | >°A (80125 91153 3 0 [89(34131140 0 1].22| .59
8~B (89| 45 11 16 27 1 0 (80|41 11 8 40 0 01¢.29 .29
Table 125. FPretest to Posttest Changes
(The response choice for 3-A ics cited first.)
Item Pair 3~A, 8-B Percent Change, Pretest to Posttest
Student gﬁi;ﬁ:t Parallel Distractor Pairs
Group A D MD|B C BC|C B CtB|D A pia
Experi-
mental +12 +11 +12 -5 -9 -6 |-11 -6 -9 +4 +4 +3
Control +9 +13 +11 +4 -8 -2 0 0 0 |-13 -4 -9

elapsed with carbon dioxide content of the breath. The three modifi-
cations mentioned earlier should rectify this problem: counting breaths
instead of time, separating oxygen and carbon dioxide test worksheets,
and separating the testing activities on different days with a strength-
ened review at the end of the activities. Mean net gain for the control
group was 11 percent /from 26 to 37 percent), which is very similar to
the achievement levels of the experimental group. Biserial correlations
for both the experimental and control groups improved from pretest to
posttest which, together with achievement levels, led us to hypothesize

that instruction on this topic occurred within the control group.

Item pair 4-A, 6-B functions at the cognitive level of knowledge.

Mean net gain from pretest to posttest for the experimental group was

38 percent (from 14 to 52 percent). This gain can be accounted for by
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THE BLADDER 1S USED FOR  HOLDING. CLEANING., PUMPING. MIXING? 4a THE BLADDER IS USED AS A PUMP., MIXER. HOLDER., CLEANER? £

MARK AN X ON YOUR CHOICE. MARK AN X ON YGUR CHOICE,
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Table 126. 1Item Responses and Biserial Correiations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of K Percent of N b

Group * In| A Bc oM ol|NlaBecobHu olrm Post

Experi- | 4-a 79|13 19 37 32 o0 95042 22 19 17 0 29 | .71
mental | 6-B 195142201523 0 0 (79|18 86211 1 0 }.09 | .60

o
o

Control 4~-2 180 14 20 40 26 0 0 {89 29 17 40 10 2 1 |.40 .61
} 6-B B9 | 33 11 28 27 1 0 80|33 14 2825 1 0 .13 .74
Table 127. Pretest to Posttest Changes
(The response choice for 4-2 is cited first.)
Item Pair 4-A, 6-B Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group
A C MC|B D BHD [C A C+A[D B D+B
Experi-
mental +29 +47 +38 +3 -12 -4 1-18 -24 -21 {-15 -12 ~-13
Control +15 0 +8 -3 -2 -3 0 0 +1 [~16 +3 -6

losses on all other response choices. Mean total gain for the control
group was eight percent (from 21 to 29 percent). Substantial improve-
ment in biserial correlations from pretest to posttest and the excell. .t

gains in the experimental group mean scores enable us to attribute these

gains to the effect of instruction.

Item pair 6-A, 2~B functions at the cognitive level of knowledge.
Mean net gain from pretest ‘o posttest for the experimental group was

20 percent (from 60 to 80 percent) and can be accounted for by losses

on all other response choices. Mean net gain for the control group
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was four percent (from 61 to 65 percent), enabling us to attribute
experimental group gains to the effect of instruction.

Improvements

in biserial correlations from pretest to posttest add credence to this
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decision.
Table 128. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest
Student | Item Percent of N | Percent of N b
I
Group #NABCDMONABCDMOPrePost
Experi- 6-A (79 5 15 6316 0 0 |95 3 9 83 4 0 0].25 .62
mental 2-B 95} 12 12 18 58 1 0 |79 6 9 9 Zg 0 0].46 .84
Control 6-A 80| 8107011 0 1 89|19 9 60 21 0 1/.45 .61
2-B 89| 8182252 0 0 [80] 6 10 13 70 1 0}.27 .56
Table 129. Pretest to Posttest Changes
(The response choice for 6-A is cited first.)
Item Prir 6-A, 2-B Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group
C D C+D A C A+C B B B+B D A D+A
Experi-
mental +20 +18 +20 =2 -9 -6 -6 -3 -4 | -12 -6 -9
Contrnl -10 +18 +4 +1 -9 -4 -1 -8 ~5 | +10 -2 +5

Item pair 7-A, 11-B functions at the cognitive level of compre-

hension. Mean net gain from pretest to posttest for the experimental

group was 13 percent (from 72 to 85 percent). Mean net gain for the

control group was five percent (from 68 to 73 percent). The experi-

mental group gains were very encouraging and were attributed to the
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effect of instruction. Biserial correlations for both the experimental

and control groups were excellent.

Table 130. Item Responses and Biserial Correlations
for Experimental and Control Groups
\
r ' Pretest Posttest
biudent It:m Percent of N Percent of N r
Sroup N| A B C D MO /|{NA BC D M O|Pre |Post
Experi- 7-A |79 976 10 4 1 0 95| 4 85 4 6 0 0 .53 .35
mental | 11-B {95 81269 1 0 |79 0 0 15 85 0 0 ].27 .37
Control 7-A |80 8701110 1 O 89| 2 751010 1 1|{.50 .59
11-B (89 9 71765 2 0 80| 8 319 71 0 0 .44 .63
|

Table 131. Pretest to Posttest Changes
(The response choice for 7-A is cited first.)

Item Pair 7-A, 1l1-B Percent Change, Pretest to Posttest

Student Cor;ect Parallel pistractor Pairs
Choice
Group
B D B+D A B A+B C C C+C D A D+A
Experi-
mental -9 +16 +13 -5 -8 -6 -6 +3 -2 +2 -9 -4

Control +5 +6 +5 -6 -4 -5 -1 +2 0 0 -1 (0]

Item pair 1l4-A, 9-B functions at the cognitive level of compre-
hension. There was a mean net loss of two percent (from 63 to 61 per-

cent) from pretest to posttest for the experimental group. The reason

for this is that this pair of items was geared to an activity that has

been removed from the instructional sequence. There was a mean net
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gain of eight percent (from 60 to 68 percent) for the control group.

Pretest levels indicate that approximately two-thirds of the students

in our sample understand the relationship between energy and heat.

Table 132. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest .
Student | Item _Percent of N Percent of N b
Group | # Nl A B C DM O I[N A B C D M 0]|pPre |Post

Experi- | 14-a |79 6 61671 0 0 [95(23 6 961 0 O |.38 .31

mental 9-B 9512119 55 5 0 0 [79|19 16 62 3 0 0}.26 .41

Control 14-A |80 | 14 11 13 63 0 0 89110 71071 O O |.44 .54
9-B [89/20 1756 6 1 0 [80(18 16 65 1 0 01!.36 .53
Table 133. Pretest to Posttest Changes
(The response choice for 14-A is cited first.)
Item Pair 14-A, 9-B Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group
D C D+C A¥* D* A+4D B A B+A C B C+B
Experi-
mental ~10 +7 =2 W17 =2 +8 0 -2 -2 -7 -3 -6
Control +8 +9 +8 -4 -5 -4 -4 -2 -4 -3 -1 -2

*A and D are not parallel distractors.
Item pair 21-A, 25-B functions at the cognitive level of compre-
hension. Mean total gain from pretest Lo posttest for the experimental

group was 20 percent (from 49 to 69 percent). Mean total gain for the

_ . B



WHICH MODEL SHOWS HOW YOUR BODY GETS RID OF URINE? 2a

MARK AN X OM YOUR CHOICE.

7%

control group was six percent (from 42 to 48 percent), enabling us to

WHICH MODEL SHOWS HOW YOUR BODY TAKES IN AIR?

MARK AN X ON YOUR CHOICE.

[4

25

0

attribute experimental group gains to the effect of instruction.

Success on this pair of items should be even greater when the materials

are used with the functioning human torso that was not available for

the test trials covered in this report.

Biserial correlations for the

experimental group indicate that both items are good discriminators.

Table 134.

Item Responses and Biserial Correlations

for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * IN| A B cpbpwMM o|NaBoc oD M ofpre]post
Experi-| 21-A |79| 52066 8 1 0 |95 32668 2 0 0] .49 | .31
mental | 25-B |95 9 o6 22 49 0 O {79] 5 14 Zl 9 1 0| .46 .40
Control | 217 (80| 1530 50 5 0 0 89| 4294717 1 1|.23| .04
25-B (89| 10 11 36 42 1 O |80 5 84939 0 0} .39 .31
Jable 135. Pretesi to Posttest Changes
(The response choice for 21-A is cited first.)
Item Pair 21-A, 25-B Percent Change, Pretest to Pocttest
Correct . .
Student Choice Parallel pistractor Pairs
Group c c+C|A D A+D |B A B+A| D B D+B
Experi-
mental +2 +36 +20 -2 =40 =21 +6 -4 +2 -6 +8 +1
Control -3 +13 +6 |-11 -3 -8 -1 -5
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Item pair 25-A, 29-B functions at the cognitive level of knowledge.
Mean total gain from pretest to posttest for the experimental group was
seven percent (from 34 to 41 percent). Although gains were made, the
relatively low achievement level confirmed teacher reports that students
were having problems understanding the slides used in these activities.
Artwork has been improved and simplified and the activity has been
strengthened, all of which should improve student performance. Mean
total gain for the control group was four percent. Biserial correlations
indicate that the experimental group taking pretest A and posttest B
performed much better on this item pair than did the pretest B-posttest

A group, which confirms reports received from the teachers.

Table 136. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b

Group * In[aBcpomol|NaABCDGHN o|pee [Post

Experi- | 25-A [79] 18 29 3515 3 0 [95;11 43 3 7 0 0].16 |~-.01

mental | 29-B 95| 16 34 39 12 0 0 (7913 442814 1 o].01 | .22
Control | 253 (80| 24 2529 23 0 0 (89 916 3439 1 1].01 | .37

29-B |89 26 22 2721 2 1 (80|21 232928 0 0.15 | .30
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Table 137. Pretest to Posttest Changes
(The response choice for 25-A is cited first.)

Item Pair 25-A, 29-B Percent Change, Pretest to Posttest
Correct ) .
Student Choi ce Parallel Distractor Pairs
Group

C 3 C+B A D A+D B c B+C D A D+A

Experi-
mental +4 +10 +7 -7 +2 -3 +14 -9 +2 | -8 -3 -6

Control +5 +1 +4 |-15 +7 ~4 -9 +2 -4 |+16 -5 +5
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Item pair 29-A, 20-B functions at the cognitive level of compre-
hension. Mean total gain from pretest to posttest or the experimental
groun was 27 percent (from 15 to 42 percent) which can be accounted for
by losses from all distractcrs except carbon dioxide, which had a mean
total gaih of five percent (from 18 to 23 percent). Total gains for the

experimental group were excellent, but it is evident that some confusion

still exists between the functions of the lung and kidney. We feel
strongly that the improved slides, functioning torso and films that
will be available with the commercial materials will alleviate this
problem. The mean net loss of one percent (frem 15 to 14 percent) for

Lthe cuntrol group indicates an important gain is attributable to the

~ffect of instruction in the experimental group. Biserial correlations

were exceptionally good for the experimental group.

ERI

Aruitoxt provided by Eic:
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Table 138. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of N Percent of N b

Group #NABCDMONABCDMOPrePost

Experi~ | 29-A |79/ 10 24 47 16 3 0 [95(37 23 2515 0 O .40 | .71
mental | 20-B 95| 20 13 3333 2 0 [79/48 2320 6 3 0] .52 | .40

Control 29-A 180 §_23 33 33 6 0 |89 22_25 25 34 2 11 .25 .35
20-B |89 24 22 3318 3 0 (80(15 15 36 29 4 O .24 | .20
Table 139. Pretest to Posttest Chanc-~s
(The response choice for 29-A is citeu first.)
Item Pair 29-A, 20-B Percent Change, Pretest to Posttest
Student Cor;ect Parallel Distractor Pairs
Choice
Group
A A A+A B B B+B C C C+C D D D+D
Experi-
mental +27 +28 +27 -1 +10 +5 |-22 -13 -17 -1l -27 -15
Control +7 -9 -1 +2 -7 -2 -8 +5 -2 +1  +11 +7

Objective 203. Students will recognjze, recall and be akle to

synthesize concepts presented in this unit. One student activity and

other instructional strategies were dJdesigned to develop student com~
petencies to achieve this objective.

For activity 16, 94 peccent of the teachers reported that they
used the strategies as prescribed; six percent repnrted some modifica-
tion. Ninety-four percent repcrted that the strategic~ were successful.
Some minor problems of reception were encountered with the colors used

in the slides, but modifications should eliminate this problem entirely.
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100
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teachers 50 <+ - — 3 = neutral
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Figure 78. Reaction of the majority of students
to activity 16
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Figure 79. Importance to students of activity 16

100
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All 3 1 1 <l None 5 4 3 2 1
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Figure 80. Proportion of Figure 81. Tuportance of the

students able to perform
on subobjectives for
activity 1le

subobjecti- 2s

Figure 78 shows that student reactions were quite high across the
three rating scales. Figure 79 shows that teachers considered the
activity to be important, and Figure 80 shows that 69 percent of the
teachers reported that three-fourths or more of their students could

successfully perform the behaviors prescribed in the subobjectives of




e Kt

157

objective 203. Eighty-nine percent reported that one-half or more of
their students were successful. Figure 81 shows that teachers con-

sidered the .ubobjectives to be very important.

Three item pairs were designed to assess student achievement on

objective 203.

WHAT CARRIES ALL OF THE FOLLOWING: OXYGEN. 104 WHAT CARRIES ALL OF THE FOLLOWING. OXYGEN., 108
CARBON DIOXIDE. WASTE WATER. FO0D? CAREON DIOXIDE., WASTE WATER. FOOD?

YaRK AN X ON YOUR CHDICE.

Mase AN X ON vOUR ChOICE, ! '
———— } ] ‘ s URINE ESOPHAGUS * * WINDPIPE ' BLOOD
. s L ) :

ESOPHAGLS D arCeIPE f RN BLOGD — 3 < 3
[—

A B 4

Item pair 10-A, 10-B functions at the cognitive level of knowledge.
Mean total gain from pretest to posttest for the experimental group
was 25 percent (from 47 to 72 percent). This gain can be accounted for
by losses from all other response choices. Mean total gain for the
control group was 12 percent (from 34 to 46 percent). These results
clearly indicate that the experimental group gains can be attributed
to the effect of instruction. Biserial correlations for both the
experimental and control groups are excellent. It is evident from
this item that approximately three-fourths of the students understand

the distributive function of the blood.

Table 140. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * In| 2B cp M o|N A BGCOD M O|Ppre]|Ppost
Experi- | 10-A |79} 20 15 24 39 1 0 |95| 8 14 1167 0 0 |.06 | .54

mental | 10-B |95 12 17 1755 0 0 (79| 3 81178 0 0]|.19 | .65

1 1j.21 .54

| 10-a le0| 28 28 1333 0 o0 [89/16 19 16 47
Contro 25 1 o0].21] .35

10-B 8910 19 37 34 0 O (80| 6 23 25 45
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Table 141. Pretest to Posttest Changes
(The response choice for 10-A is cited first.)

Item Pair 10-A, 10-B Percent Change, Pretest to Posttest
Student CorFect Parallel Distractor Pairs
Choice
Group
D D D+D A B A+B B C B+C C A C+A
e Experi-

mental +28 +23 +25 |12 -9 -10 -1 -6 -3 [-13 -9 -11

Control +14 +11 +12 [-12 +4 -4 -9 -12 -11 +3 -4 0

wWHICh OF THE CANDLES WOULD GO QLT FIRST™ ) wted ¥005: Wil DIt FIPST? el

Yaoy an X UN THE PICTURE, Yanr B N TRE B et

T

]

v

\ i [
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g ey

Item pair 20-A, 21-B functions at the cognitive level of analysis.
Mean total gain from pretest to posttest for the experimental group
was 22 percent (from 37 to 59 percent). These gains can be accounted
for by losses on all other response choices, except response choice D,
where gains were made on Form B. Mean total gain for the control group
was 17 percent (from 30 to 47 percent). Student achievement on this
item is outstanding considering the complex cognitive processes involved.

The gain from pretest to posttest can clearly be attributed to the

effect of instruction. Biserial correlations for the posttests for

both experimental and control groups were very high.
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Table 142.

Item Responses and Biserial Correlations
for Experimental and Control Groups
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Item pair 27-A, 16-B functions at the cognitive level of compre-

hension.
group was 16 percent (from 62 to 78 percent).

for by losses on all other response choices.

control group was eight percent (from 59 to 67 percent), enabling v

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * Inl a B coDn N|A B C D M OfPre|Post
Experi- | 20~A [79| 27 1 41 32 © 951 1 46826 0 0] .32 .43
mental | 21-B (95| 22 22 33 23 O 791 5 34943 0 0] .52 .49
control 20-A |80) 31 9 3920 1 89(16 84828 0 1| .26 .51
n 21-B |89 38 15 21 26 O 80(24 11 45 20 0 0| .26 .49
Tabie 143. Pretest to Posttest Changes
(The response choice for 20-A is cited first.)
Item Pair 20-A, 21-B Percent Change, Pretest to Posttest
Correct
Student . i i
Choice Parall.l Distractor Pairs
Group
C C C+C A A A+A B B B+B D D D+D
Experi-
mental |[+27 +16 +22 [-26 -17 -21 | +3 -19 -8| -6 +20 +7
Control +9 +24 +17 (-15 -14 ~15 | -1 -4 -3 | +8 50 +1
WHICH OF THE FOLLDWING A7T5 w57 L1VE THE ELOO? /s WOICH OF TWE FOLLOAING 8070 M7 LIMC Dat ~L0CL? 1oy
Mary &t X ON TWE PIFTURE (ry (Mmnog VAR 28 T of TWE BICTUBE YOU CenrSE.
I
ey ¥
4 < .A
¢ . Vi T ST T .
LHRre !A:’ e . - .-:..< :,;_-1. 1 ! x o T BB
:’.'@-j“ e Y ‘," RS N % . o S v .
L -7 -0

Mean total gain from pretest to posttest for the experimental
The gains can be accounted

Mean total gain for the
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to attribute the experimental group gains to the effect of instruction.
This item pair and the previous two item pairs were designed to assess
student achievement on summary items, and experimental group achievement
here is encouraging, especially in view of the cognitive processes in-
volved. Biserial correlations for both pretests and posttests indicate
that this item pair is discriminating between high and low scoring

students.

Table 144. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

r
Student | Item Percent of N Percent of N o]
Group #

N A B C D M O NN A B C D M O] Pre |Post

Experi-| 27-A |794 51 3513 0 1 0 (95|62 24 6 0 0 O .27 .60
mental | 16-B (95| 7314 014 0 0 |79{87 8 0 5 0 0] .54 .65

Control 27-A |80} 434311 4 0 O |89(64 2013 1 0 11{.22 .37
le-B (89} 7415 1 7 3 0 (80{71 11 116 0 0} .59 .40
{
Table 145. Pretest to Posttest Changes
(The response choice for 27-A is cited first.)
Item Pair 27-A, 16-B Percent Change, Pretest to Posttest
Correct p 1lel Dist & Pai
Student Choice aralle istractor Pairs
Group
A A A+A B B B+B C (o C+C D D D+D
Experi-
mental |+18 +14 +16 |-11 -6 -8 -7 0 -3 0 -9 -5
Control +21 -3 +12 {-23 -4 -13 +2 0 +1 -3 +9 +2
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Objective Achievement Tests

Descriptive Data and Interpretation. Pretests were administered

to experimental classes between January 5 and March 2, 1971 and to con-
trol classes between January 7 and 19, 1971. As was the case with Unit
I, differences in the amount of time devoted to science instruction
caused a wide difference in posttest administration dates within the
experimental group. The earliest was February l, 1971 and the latest
was March 31, 1971. Control group posttests were administered between

February 10 and March i5, 1971.

Raw score frequency distributions on the tests for both experimen-
tal and control groups are shown in Table 146. Tables 147 and 148
provide more detailed descriptive data on pretest and posttest scores
and on residual gain scores, calculated with the raw regression coeffi-
cient for the combined experimental and control classes. The interpre=-

tations that follow are based upon the data provided in these tables.

1. Experimental classes using pretest Form A had similar pretest means,
within the standard error of measurement. Experimental classes
using pretest Form B registered means outside the range of the
standard error of measurement, indicating different levels of
student knowledge prior to instruction in Unit II. This result
indicates that covariance analysis with pretest and posttest scores
and/or analysis of variance using residual gain scores will be
necessary for any comparisons of student achievement among experi-
mental classes.

2. Posttest means for Forms A and B were also outside of the standard

error of measurement, but posttest reliabilities were above the
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Table 146. Frequency Distribution of Raw Scores for
Test Forms A and B, Experimental and Control Groups

Experimental Groups Control Groups
Raw Pre Post Pre Post Pre Post Pre Post
Scores A B B A A B B A
30

28-29 1

26-27 4 4

24-25 1 9 2 2
22-23 1 14 4 7 4 4
20-21 1 12 2 8 1 9 3 2
18-19 7 10 5 13 5 5 4 10
16-17 15 6 9 26 17 13 12 11
14~-15 19 12 20 11 16 11 24 15
12-13 14 6 23 10 19 17 21 30
10-11 15 3 14 5 14 7 13 6
8-9 5 1 15 6 10 6 6
6-7 1 2 2 1 2 2 1
4-5 2

2-3 1 1
0-1 1
Totals 79 79 95 95 80 80 89 89

minimum acceptable level of .,70. Fifteen of 16 experimental classes
showed positive mean residual gain scores and the one negative score
was not seriously low. A multiple stepwise regression was performed
to determine the effects of the independent variables on posttest
scores. Analysis of variance on residual gain scores was also per-
formed to confirm the results of the covariance analysis.

3. Means for control classes using pretest Form 13 were within the

limits of the standard error of measurement kut those using pretest
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Form A were not, indicating different levels of knowledge at the
time of pretesting.

4. Posttest means for control classes were outside the limits of the
standard error of measurement for both Form A and Form B. This
result together with positive mean residual gain scores for classes
91 and 93 and the high gains on some test items, indicate that
instruction proﬁably took place in these classes between pretesting
and posttesting. This eliminates the possibility of using control
Classes to compute a test-retest reliability for Unit II. An exam-
ination of the control group test score frequence distribution (see

Table 146), also indicates small upward shifts,

Multiple Stepwise Regression Analysis

Experimental Group, Unit II. To determine the effect of the inde-

pendent variables on posttest + 'ores, the following question was investi-
gated: "Is there a significant difference in the level of achievement

on the posttest among students in EMH classes having different background

variables?"

The following independent variables were used to test this question:
sex, age, WISC Full Scale IQ, race, teacher's assessment of reading
achievement, teacher's assessment of verbal varticipation, and pretest
score. All scores from Form A and Form B were pooled and treated as the
results from one test.

The results for the posttest administered to the 174 students in the
Unit II experimental group are summarized in Table 149.

The F-value for each independent variable determines the level at

]
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which that variable is a significant predictor of a score on the posttest

instrument.

Table 149. Results of Multiple Linear Regression Analysis,
Experimental Group, Unit II

Independent Variable Bi SBi F
Sex ~1.4771 .5819 6.4424%*
Age 0.0169 .0152 1.2352
WISC Total IQ 0.0940 .0242 15.0687%%%
Race -0.4357 .4137 1.1087
Reading Achievement 0.4977 .2310 4.6397%*
Verbal Participation -0.3070 .2514 1.4913
Pretest 0.5622 .0848 43.9080%*%
*Significant at .05 level, F 05(1,166) = 3.84
. [
**gignificant at .025 level, F 025(1,166) = 5.02
. [
***gjignificant at .00l level, F = 10.83

.001(1,166)

Discussion
The data indicate that age, race and teacher's assessment of verbal
participation are not significant predictors of success on the posttest.
WISC Total IQ and the pretest score, however, are highly significant pre-
dictors of success on the posttest (P<.00l). Sex is also a significant

predictor (P<.025), as is the teacher's assessment of reading ability

(P<.05). These results are essentially equivalent to those of
Unit I -- that is WISC IQ and prior knowledge of the subject matter,
as measured by the pretest score, are the best determinants of the

level of success on the posttest instrument. It is logical to assume

that a student with a high score on a pretest instrument will likewise
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achieve a high score on a parallel form of the same instrument adminis-
tered as a posttest after instruction. an analysis of variance on
residual gain scores was computed to determine the exact relationship
between sex, reading level, IQ and success on the posttest,

The effect of the pretest accounts for approximately 35.8 percent
of the variance in the regression equation. This is not as high as the
44.2 percent accounted for in the Unit I testing but is still satisfactory.
The combination of pretest and WISC Total IQ account for 41.4 percent of

the variance in Unit II, while the same two variables accounted for 48.8

Table 150. Matrix of Correlation Coefficients
Experimental Group, Unit II

Reading Verbal

Total Achieve~ Partici- Pre- Post-

Age 10 Race ment pation test test
Sex ~.093 -.128 -.090 .081 -.021 -.202 -.261
Age -.085 ~-.259 .166 .023 .317 .246
T‘I’Sal -.018 .207 .205 .281 .394
Race -.088 -.185 -.029 -.084
Reading
Achieve- .387 .331 . 315
ment
Verbal
Partici- .237 .149
pation
Pretest «599

percent in Unit I. The inclusion of all seven independent variables
accounts for 45.8 percent of the variance in the regression equation, as
contrasted with the 53.5 percent accounted for in Unit I. Both levels
are entirely satisfactory, but the question of what accounts for the
remaining variance in pboth units seems puzzling. A likely hypothesis

is that the teacher effect plays an extremely important role.
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Table 15..

Multiple Stepwise Regression Analysis

Experimental Group, Unit II

Step Multiple Increase No. of
Num- Variable 5 F~Value Independent
ber Entered r r in r to Remove Variables
1 Pretest .5986 . 3583 .3583 96.0454 1
2 Tctal IQ .6432 .4137 .0554 16.1633 2
3 Sex .6554 .4295 .0158 4.6936 3
4 Reading  coco 4434 .0139 4.2237 4
Achievement
5 Age .6717 .4512 .0078 2.3925 5
Verbal
6 Partici- .6743 .4547 .0035 1.0734 6
pation
7 Race .6770 .4583 .0036 1.1087 7

Analysis of Variance and Covariance

Experimental Group

Two different statistical analyses were perisrmed to investigate

the question, "Is there a significant difference between experimental

classes in the level of achievement on the Unit IT posttest?" The

results of an analysis of covariance are summarized in Table 152.

Table

152, Analysis of Covariance Between Classes

~n_Adjusted Unit II Posttest Means, Pretest as Covariace

Source d.f. Mean Square F~-Ratio
Between GroupJs 15 34.9766 3.0206%*
Within Groups le4 11.5794

**Significant at

.00] level,

F oo1(1s,157)

= 2,51
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These results indicate that significant differences do exist between
experimental classes on posttest means adjusted for differences in

pretest scores.
Table 153 summarizes the means and standard devi:t ons for pretests

and posttests for each class in the experimental group.

Table 153. N, Means, Standard Deviations, and Adjust.d Means of
16 Classes Experimental Group, Unit II

Posttest Adjusted

Class Posttest Standard Posttest Pretest

Number N Mean Deviations Mean Mean
21 5 16.20 7.66 16.55 13.00
22 10 18.80 5.59 19,01 13.20
23 12 18.25 3.82 17.46 14.5%
24 11 14.64 3.70 15.19 12.°3
25 1o 21.00 4.16 20.56 14.10
26 13 22.15 2.19 21.90 13,85
27 10 17.30 4.19 17.29 13,50
28 8 19.63 4.24 18.53 15.00
31 9 21.00 4.69 21.43 12.89
32 12 15.42 3.87 17.15 11.08
33 11 19.36 4,37 17.15 16.55
34 13 18.77 4.09 18.07 14.46
35 11 "5.00 3.46 18.13 10.55
36 11 20.09 3.88 18.54 15.64
37 15 16.07 3.22 l16.81 12.47
38 13 16.85 5.44 17.42 12.69

An analysis of variance on residual gain scores was performed to
confirm the results of the analysis of covariance. The residual gain
score used in this analysis was computed using the within-class pooled

regression coefficient of experimental class. s only. The results of
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the analysis of variance, indicating a significant difference at the
.001 level, are summarized in Table 154.

This is the same result obtained with the analysis of covariarce,
but is somewhat surprising since no differences were found between
classes in Unit I. Table 155 summarizes the means and standard devia-

tions for residual gain scores for each class in the experimental group.

Table 154. Analysis of Variance Between Classes on Residual Gain
5cores, Experimental Group, Unit II

Source d.f. Mean Square F~-Ratio
Between Groups 15 35.1114 3.0515%%
Within Gioups 158 11.5061

**Significance at the .00l level, F = 2,51

.001(15,158)

Discussion

The significant differences between experimental classes were not
entirely unexpected. Teachers deviated from recommended strategies
much more in Unit II than in Unit I. Since there is surely a link
between teacher'performance and student achievement in a program like
ME NOW, we feel that teacher behavior and comportment are important
factors in the significant differences. The importance of classroom
observers during experimental trials should be emphasized in future

trials o. similar materials.

Factorial Analysis, Experimental Gz oup

The results of the multiple linear regression on the pos.test

indicated that WISC Total IQ, sex and teacher's assessment of reading
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achievement were significant predictors of success on the posttest
To furthe:r investigate this result and to minimize the effect of the
regression to the posttest mean, the following question was investi-
gated: "Is there a significant difference in residual gain scores
between students blocked on two levels of sex, three ranges of WISC
Full Scale IQ scores, and three ranges of reading achievement?"

For Unit II, factorial analyses were also performed using WISC
Verbal and Numerical IQ scores. Because these data are available for
a reduced nurber of students, these analyses were not performed in the

three-dimensional model used in the Unit II analysis. Only the results

Table 155. Residual Gain, Class Data,
Experimental Group, Unit II

Class Standard Standard

Number N Mean Deviation Error Maximum Minimum Range
21 5 -1.65 5.48 2.45 3.99 -9.40 13.39
22 10 0.81 4.00 1.26 7.43 -6.23 13.66
23 12 -0.74 3.23 0,93 2.26 ~-5.29 7.55
24 11 -3.01 4,07 1.23 3.32 -8.01 11.33
25 10 2.36 3.48 1.10 5.99 ~-5.57 11.56
26 13 3.70 3.14 0.87 8.60 -0.46 9.06
27 lo =-0.91 2.40 0.76 4,04 -3.57 7.61
28 8 0.33 2.78 0.98 4,15 -2.68 6.83
31 9 3.23 3.21 1.07 7.15 ~-3.23 10.38
32 12 ~-1.04 3.40 0.98 5.43 -7.29 12.72
33 11 -1.,04 2.46 0.74 2.99 -4.8C 7.79
34 13 -0.13 3.23 0.90 4,82 -6.01 10.83
35 11  -0.07 3.81 1.15 6.88 -6.74 13.62
36 11 0.34 2.82 0.85 4,37 -5.74 10.11
37 15 -1.39 2.44 0.62 2.77 -5,57 8.34

38 13 -0.78 4.46 1.24 6.15 -6.5 12.65
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of the analysis using WISC Full Scale IQ scores with 172 students are

reported here,

Residual gain scores for 172 students with WISC Full Scale IQ data
were blocked in two different levels of sex: male and female; on three
different levels of WISC IQ scores: 66 and less, 67 to 79, and 80
and above; and on three levels of reading achievement: readiness and
first grade, second grade, and combined third, fourth and fifth grades.
An analysis of variance was performed on the residual gain scores in
this 2x3x3 factorial design. Table 156 summarizes the results of the
analysis of variance, indicating no significant differences between
reading groups, no significant interaction effects for any level of
interaction, and significant differences between levels of sex and

WISC Full scale 19Q.

Table 156, ANOVA, Residual Gain Elocked on WISC Full Scale 19, Sex and

Reading Level, Experimental Group, Unit II

Hypothesis Significance

Source d.f. Mean Square F Level

Between Sex Levels 1 7£.9648 6.2665 P<.0134
Between IQ ~evels 2 91.2407 7.5267 P<.0008
Between Reading Levels 2 23.2840 1.9208 P<.1500
Sex - IQ Interactions 2 8.1854 .6752 P<.5106
Sex - Reading Interacti.n 2 22,0845 1.8218 P<. 1652
IQ0 - Reading Interaction 3 10.8181 .8924 P<. 4466
High Level Interaction 4 16.6317 1.3720 P<.2462

Table 157 summarizes the means and standard deviations for each cell
in the analysis. Table 158 summarizes the means for the combined cells

which form the its of concern.
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Table 157, Cell Means and Standard Deviations for Factorial Analysis,
Blocked Data, Unit II

Factor Levels Standard
Cell Sex WISC IQ Reading N Mean Deviation

1 Male <66 Readiness 14 ~1.58 3.29
First Grade

2 Male %66 Second Grade 4 =2.21 5.13

3 Male <66 Fourth, Fifth 3 1.06 2.92
Sixth Grade

4 Male 67 - 79 Readiness - 20 -0.61 3.93
First Grade

5 Male 67 - 79 Second Grade 29 0.79 4.35

6 Male 67 - 79 Fourth, Fifth 23 0.63 2.91
Sixth Grade

7 Male >80 Readiness - 6 4.46 1.84
First Grade

8 Male :§0 Second Grade 3 1.89 4.59

9 Male >80 Fourth, Fifth 13 1.73 2.77
Sixth Grade

10 Female <66 Readiness - 6 -3.99 2.36
First Grade

11 Female <66 Second Grade 6 -0.42 4.50

12 Female <66 Fourth, Fifth 4 -1.92 1.22
Sixth Grade

13 Female 67 - 79 Readiness - 11 -2.35 2.68
First Grade

14 Female 67 - 79 Second Grade 7 1.62 2.56

15 Female 67 - 79 Fourth, Fifth 16 -0.41 3.12
Sixth Grade

16 Female >80 Readiness - 0 -—=- ———-
First Grade

17 Female >80 Second Grade 4 -0.93 5.35

18 Temale >80 Fourth, Fifth 3 1.47 1.95

Sixth Grade
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Table 158. Means for Combined Cells - Factorial Analysis
Experimental Group, Unit II

Factor Level Mean
Males 0.46
Females -0.96
WISC I Q <66 -1.67
WISC I Q 67 - 79 3.82
WISC I Q 80 and above 1.92
Readiness -~ First Grade Reading -1.01
Second Grade Reading 0.47
Fourth, Fifth, sixth Grade keading 0.49
Discussion

The analyses of variance were computed in the 2x3x3 factorial
design with residual gain scores blocked on sex; low, middle and high
ranges of WISC Full Scale IQ; and three ranges of reading ability. The
results indicate that there are no siynificant differences between
reading levels when the residual gain score is the dependent variable.
Reading achievement for uUnit II must be treated like age in Unit I --
the multiple linear regression identified both as predictors of success
on the posttest instrument, but there are no differences in posttest
achievement between the reading levels used in this analysis. A regres-
sion to the posttest mean could account for the results of the regression
analysis. -

There was a significant difference in level of achievement between
males and females in Unit II (P<.0134). We can only conclude that males

do better than females. Any speculation on why would ke *1ly that --

speculation.

Pl st fanf

Students in Unit II with WISC Full Scale I scores between 67 and

79 scored significantly higher than students with IQ scores of 8) and
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above. Both of these groups scored significantly higher than students
whose IQ score was 66 or less (P<.0008). Since ME NOW was designed for
students with an IQ of 65 to 80, these results indicate that the Unit II
materials are suitable for the target population. The ME NOW materials
are probably too difficult for students with WISC Full Scale IQ scores
below 65. Why students with IQ scores of 80 and above did not achieve
higher scores is unknown. Many such students in EMH classes are emo-
tionally disturbed and not mentally handicapped. The effect of mental
disturbances on achievement in ME NOW has not been investigated. Sug=-
gestions for teachers should be included in the Teacher's Guide for

students with IQ scores below 65.

Experimental-Control Group Analyses

To investigate the question, "Is there a significant difference in
student achievement between the experimental and control groups?"
residual gain scores were com>uted using the raw regression coefficient,
obtained by pooling all experimental and control students, and an
analysis of variance was performed. Table 159 summarizes the mean

residual gain scores and standard deviations for both groups.

Table 159. Residual wair. Means and Standard Deviations
Experimental and Control Groups, Unit II

Standard
Group N Mean Deviation
Experimental 174 1.7 3.68

Control 169 ~1.79 3.61
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Table 160 summarizes the results of the analysis of variance,
indicating a significant difference between experimental and control

groups (P<.001).

Table 160. ANOVA, Experimental and Control
Residual Gain Scores, Unit II

Source d.f. Mean Square F~Ratio
Between Groups 1 1083.4948 81.5690**
Within Groups 341 13,2832
**significant at ,001 level, F 001(1,341) ~ 10.83

4 14

Discussion

The results of the analysis of variance indicated that there was a
significant difference between the experimental and control groups

on residual gain scores (P<.00l). On the basis of these results, we
concluded that the experimental Unit II materials did have an effect
on EMH students, as assessed by the objective tests. All 30 items on
both fovrms assessed achievement on major objectives in Unit I1, four
were judged to measure baseline information, and 27 were considered to

be good indicators of student growth from pretest to posttest.

facto.. Analysis

To aetermine the structure of the Unit II achievement tests, a
Harris-Kaiser cblique, unnormalized, orthogonal rotation was performed

on the results of posttests A and B. For posttest A, 19 factors were

identified which accounted for 48.2 percent of the variance. For
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posttest B, 19 factors were identified which accounted for 51.5 percent
of the variance.

Table 161 presents the results for posttest A showing only those
factors with eigenvalues above 1. The objective measured and cognitive
level of eacli item is included, as is a hypothetical name for each

factor. The cognitive levels identified are the same as for Unit I.

Table 161. Factor Structure -~ Unit II, Posttest A

Cognitive

Factor Items Level Objective Name

1 9 low 200 diaphragm identification
22 knowledge 200

2 5 low 201 exercis~ - energy release
14 low 202 relationships

3 24 low 201 respiratory - circulatory
30 high 2C0 relationships

4 13 knowledge 200 respiratory - excretory
29 low 202 relationships

5 3 high 202 oxygen - carbor. dioxide
28 low 201 relationships

Table 162 presents the results for posttest B showing only those
factors with eigenvalues above 1.

Although no pairs of factors from the two test forms were identical,
seven item pairs appeared in the five factors reported here. Items
loading on the five factors with eigenvalues above 1 in each test form

were well distributed across the test and measured identical or closely

related cbjectives,
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Table 162. Factor Structure - Unit II, Posttest B

Factor Items Cognitive Objective Name
Level
1 9 low 202 respiratory - energy
15 knowledge 201 relaticnships
28 low 202
2 6 knowledge 202 organ recognition
18 knowledge 200
3 25 low, 202 circulatory - respiratory
10 knowledge 203 relationships
4 1z low 201 exercise - breathing rate
relationships
5 1 high 200 respiratory - excretory
7 low 200 functions
20 low 202
Summary

We can safely conclude that the EMH students in our sample learned
from the experimental Lnit II materials. Pretest-to-posttest gains in
item scores were generally excellent and item response pat rns helped
identify and,/or confirm proklems with the experimental materials.
Student enthusiasm was higin and teacher feedback indicated thau there
were many applications and extensions to the activitins. Experimental
group achievement was superior to that of the control group, in spite
of the fact that three rontrol classes werz taught the subject matter
covered by the tests because of student interest generated during test

administration.
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CHAPTER 1V
EVALUATION OF UNIT IIIX

MOVEMENT, SUPPORT, AND SENSORY PERCEPTION

The Instructional Program

For the experimental classes, instruction with the experimental
Unit III materials was .nitiated in the Spring of 1971. The first
class began on February 3 and the last on April 1, 1971. The first
class finished Unit III on March 8 and the last class finished on
May 5, 1971. The total class time devoted to instruction of Unit II1
ranged from 450 to 1,290 minutes, with a mean for the 16 classes of
659 minutes (11l hours).

The role of muscle, bones, brain, nerves and senscry receptors in
ME NOW is the focus of Unit III. Students begin the unit by feeling
their biceps relax and contract and then build a paper model of a
muscle. The relationship betseen muscles and bones is developed by
attaching the muscle model to yardsticks; the students' conclusions are
verified by dissecting a chicken wing and observing the muscles and bones.
Muscle conditioning by exercise is investigated, followed by an investi-
gation of the protective functions of bones and muscles.

The concept of balance is introduced by using a ruler and paper
clips, after which inquiries are conducted using each of the senses
separateiy. A field trip through the school with blindfolds in place
helps students utilize senses other than sight in determiaing their

location within the building. The interaction of senses ar.d student

reaaction to sensory stimuli is investigated. A review of the role of
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the senses is conducted by using the film, Me and My Senses. The co-

ordinating role of the brain is investigated through the use of a puppet
and slides, as is the role of the nerves. The role of the brain in learn-~
ing is investigated by using slides and a maze, and the different percep-
tions of objects by different people is investigated by the use of inkblots,
slides and worksheets. An attempt to influence student attitude in a
positive manner is made in the last activity through th- use of the film,

Garbage, and student-teacher dialogue.

Objective 300. Students will associate bones and muscles with body

»

movement, support and balance. Six student activities and other instruc-

ticnal strategies were designed to develop student competencies to
achieve this objective.

For activities 1 to 3, 75 percent of the teachers reported using
the strategies as prescribed; 25 percent reported some modification.
Ninety-four percent reported the strategies successful. One teacher
reported that her students encountered difficulties in folding the paper
to construct the muscle model. Another teacher reported, "After children
made the bone~muscle model, which they did much faster and with much
more accuracy than I thought they would, we taped a foot on it and it
became a leg, next we taped a head on it and it became a neck. This,

I think, reinforced the idea of muscle-bone relation."

Another teacher reported, “Since we adults had trouble with this
activity I knew my class would not be able to work with the chicken wing.
So, we all sat around a table and I worked with the wing while they
watched. Twice I passed the wing around so they could see what I was

doing."

I S



181

In contrast to the above statement, another teacher wrote, "The
dissecting of the chicken wings was out of sight. All the kids were
really motivated and excited. I let each child have his own wing within
the grouped situation. This added to the motivation and learning desired.
I got two chicken feet from the msrket and we found the tendons in the
'skin' part -~ by pulling tendons, we weie able to make the chicken claws
'curl up' and straighten when the tendons were released. This delighted
the kids and of course they all got into the act."

Another teacher remarked, "I have regular fourth aud sixth grade:cs
participate in our science program. My boys have a considerably better
understanding of arm structure than either of these groups."

It is evident that whare prescribed strategies were followed,
student enthusiasm was high and they were able to perform the tasks in
“Ye activities. However, as the literature states repeatedly, where a

teacher's expectation is very low, student success will also be very

low.
Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 3 63 63 5 = high
teachers 50 | + - — 3 = neutral
(N=16) 31 31 31 1= low
6 6 N II 6
0

54 3 215 43 215 4 - 2 1

Figure 82. Reaction of the majority of students
to activities 1 to 3

Figure 82 shows that teachers found student reactions to be very

high across the three rating scales. All activities were judged to be

important, hut activity 3 was rated more important than 1 or 2. The

\

average rating for the three activities is found in Figure 83.
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100
69

Percent 50 ~
31 Percent of
l teachers

0 —_— (N=14)
5 4 3 2 1
Important OK Useless

Figure 83. Importance to students of activities 1 to 3

Figure 84 shows the proportion of students who were able to per-
form the behaviors specified by the seven subobjectives. Eighty-seven
percent of the teachers reported that three-fourths or more of their
students could perform the prescribed behaviors. Teachers considered

the subobjectives for this objective to be important (see Figure 85).

100 100
77
50 |ag ae - 50 s
Percent of
10 4 1 I teachers 18 5
0 - (N=16) 0
All 3 1 1 <1 None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 84, Proportion of Figure 85. Importance of the
students able to perform subobjectives

on subobjectives of
cbjective 300

For activities 4 to 6, 63 percent of the teachers reported using
the strategies as described; 37 percent reported some modification.
All teachers reported the strategies successful. One very useful modi-
fication was suggested by a teacher: "Instead of giving everyone a
box to work with for the balancing, for my group I felt it wiser to

present the task as a challenge to individuals. Different people,

ultimately everyone, volunteered to demonstrate the fete. The focus of
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attention was much more intent on the idea and what it meant than if I
had asked everyone to do it at the same time."

Figure 86 shows that teachers found student reactions to be high
across the three rating scales. Activity 6 was considered to be more
important than activity 5, and activity 4 was considered to be least

i important of the three. The average ratings for the three activities

are shown in Figure 87.

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
i 100
| Percent of 63 63 63 5 = high
1 teachers 50 + ~ — 3 = neutral
(N=16) 31 31 25 1= low
6 6 13
0

5 4 3 215 4 3 215 4 3 21

Figure 86. Reaction of the majority of students
to activities 4 to 6

100
53
Percent 50 | 38 -
Percent of
9 I teachers
0 (N=16)
5 4 3 2 1
Important OK Useless

Figure 87. Importance to students of activities 4 to 6

Figure 88 shows the proportion of students who were able to per-
form the behaviors specified by the seven subobjectives. Sixty-five
percent of the teachers reported that three-fourths or more of their

students were successful. Teachers considered the subobjectives to be

important (see Figure 89).
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100 100
63
50 | 44 - 50 ﬁ
Percent of

= zl 12 I teachers 16 14 5

0 2 (N=16) 0
All 3 1 1 <l None 5 4 3 2 1

4 2 33
Important OK Useless

Figure 88. Proportion of
students able to perform
on subobjectives of
objective 300

Figure 89. Importance of the

subobjectives

Eight item pairs were designed to sample achievement on this

objective.

r
WHICH PERSON 1S DUING THE BEST THING TO MAKE HIS MUSCLES STRONGER®

VARK N6 X ON THAT PERSON,

an

I
WHICH PERSON 1S DOING THE BEST THING TO MAKE HER MUSCLES STRONGER?
Park N4 X O THAT PERSON,

&

- E—

o)

f‘.“l/‘ /\ - T’:

/‘\ 0
(4]
N , -
A

Item pair 2-A, 3-B functions at the cognitive level of comprehen-

sion. Mean total gain from pretest to posttest lor the experimental group
was nine percent (from 71 to 80 percent). However, the achievement level
on Form B was much lower than on Form A. This suggests that students are
having difficulty identifying dancing as an exercise more strenuous than
walking. Consequently, the dancing girl was replaced by a swimmer.

There was a mean net loss of four percent from pretest to posttest for

the control group. Therefore experimental group gains can be attributed
to the effect of instruction. Biserial correlation levels indicate that

both items are good discriminators.
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Table 163. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Student | Item Percent of W Percent of N rb
Group * In{ A B cbD Mo|NaBCD M o|pre|post

Experi- | 2-A |78] 0 0 95 5 0 0 |85} 0 194 5 0 0].55 .40
mental 3-B |85(47 2 051 0 O (78 65 1 132 0 01].23 .36
, Control 2-A [84] 0 294 4 0 O (820 2 91 6 0 0{.39 .54
n 3-B 82152 1 640 0 O |84 48 4 048 0 1}.17 .42
]
Table 164. Pretest to Posttest Changes
R (The response choice for 2-A is cited first.)
:
Item Pair 2-aA, 3-B Percent Change, Pretest to Posctest
t
Student CorFec Parallel Distractor Pairs
Choice
Group
C A C+A A C A+C B B B+B D D D+D
Experi~
mental -1 +18 +9 0 +1 ¢ +1 -1 0 0 -19 -10
Control -3 -4 -4 0 -6 -3 0 +3 +1 +2 +8 +3
MAT 0 BE STICE 14 TE "TIEL OF T AT STHD 7P 1S0LE, WY, L1 %MmmhwmmwwmmmMMOmemmwm.wﬂi
I, LT EONE GKIN. IINT
AP AN D T B T T PR vho OYRE,
= i -2

VAR Ky £ ON THE WORD YO OHOOSE .

. . B L __xz__1
seLE BONE SKIN G JomT ;

A B 4 v b e - - ot L

MUSCLE BONE SKIN JOINT

Item pair 3-A, 11-B functions at the cognitive level of comprehen-
.sion. Mean net gain from pretc.t to posttest for the experimental group
was 16 percent (from 53 to 69 percent). Since achievement on Form B is

higher than on Form A, it appears that students are more familiar with

muscle than with bone. It was suggested that more emphasis be placed on
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the role of bones in the revised materials.

group was one percent (from 45 to 46 percent).

Mean net gain for the control

This result enable< us

to attribute experimental group gains to the effect of instruction. Bi-
serial correlations for the experimental group are very high.
Table 165. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest .
Sgudent Itim Percent of N Percent of N b
roup N[ A B C D MO|NAGBTCTDM OPre |Post
Experi- | 3-A |78/ 5332 6 9 0 0 852751 518 0 0.50 | .53
mental | 1i-B 85| 73 9 414 0 O (78/88 1 3 8 0 0.6l .63
Control | 372 [84] 5224 815 0 0 (825518 618 1 11.33 |-.10
n 11-B (82|66 6 6 17 4 1 (84|74 7 514 0 0{.50 | .70
Table 166. Pretest to Posttest Changes
(The response choice for 3-A is cited first.)
Item Pair 3-a, 11-B Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group B A BHA|A B A+B |C C C+C| D D D+D
Experi-
mental +19 +15 +16 |{-26 -8 -17 | -1 -1 -1 49 -6 +1
Control -6 +8 +1 +3 +1 +2 -2 -1 -2 +3 -3 0
WHICH [S & ININT? fa EEHCI A L b %
MPr NN A N THE CIRCLE ON THE LINE THAT TOUOMES TME JOINT Ther BN TL B g TWE 1K Taz! ST THE AINT

Item pair 6-A, 2-B functions at the cognitive level of knowledge
Mean total gain from pretest to posttest for the experimental group was

16 percent (from 59 to 75 percent). Mean gain for the control group was
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Table 167. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
tem
Student | I Percent of N Percent of N b
Group #

N A B C D M O N|]A B C D M O {Pre |Post

Experi- | 6-a |78 | 13 26 50 12 © 85
mental | 2-B 85| 4136815 0 0 |78

o

6 96816 0 0|.65| .71
0 6

8212 0 0[.71 | .63

6-A 841117 57 15 82|11 18 57 12 .47 | .67
2-B 82| 5176116 0 1 [84{ 6117013 0 0 |.59 | .67

o

o
o
[

Control

Table 168. Pretest to Pusttest Changes
(The response choice for 6-A is cited first.)

Item Pair 6-A, 2-B Percent Change, Pretest to Posttest

Student Correct
Group Choice

C c C+C A A A+A B B B+ D D D+D

Parallel Distractor Pairs

Experi-~-
mental [+18 +14 +16 { -7 -4 -5 |-17 -7 -11]| +4 -3 0

Control 0 +9 +5 0 +1 0 +1 ~6 -3 -3 -3 -2

five percent (from 59 to 64 percent), thus the experimental group gains
can be attributed to the effect of instruction. It appears that EMH

students in our sample recognized the ankle as a joint with more facil-
ity than the wrist; the reason why has not been investigated. Biserial

correlations are excellent for both experimental and control groups.

THESE ARE DRAWINCS OF DIFFEPENT MUSCLES. Jim T G CaLaTHG 65 BIFFESINT WOt /

Lo SR I L TR TR T I P B P TIR L AEC T R LY YT B
WaITE & 1 ON T NON-OMYING MBCLE. WRITE A 2 0N THE MLIMNIN To wey S,
¥ TR T T Y L ST TS
MSCLE, WRITE A D O M HARDEST WORKING MISCLE.

Item pair 11-A, 14-B functions at the cognitive level of analysis
and provides baseline information concerning students' knowledge of the

manner in which muscles work. Although no gains were achieved by the
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Table 169. Item Responses and Biserial Correlations
for Experimental and Control Groups

t Pretest Posttest r
sguden It:m Percent of N Percent of N b
u
roup N]A B CDMOI|INABCDM o |pre |post
Experi- /11-A 178 /90 3 1 3 0 4 [85/192 6 0 0 1 0 |.74 | .75
mental {14-B 85| 190 2 4 2 1 (78(187 1 1 3 6 |.63 | .68
Control |11 B4193 1 2 1 0 2 8B2{90 0 1 0 6 2 |.60 | .22
" 14-B B2| 38 4 2 1 8 8458 0 1 2 4 |.72 | .64
Table 170. Pretest to Posttest Changes
{The response choice for 1l1-A is cited first.)
Item Pair 11-A, 14-B Percent Change Pretest to Posttest
Student g;z;zzt Parallel Distractor Pairs
Group A B A+B| B A B+talCc ¢ c+c|lD D DD
Experi-
mental +2 -3 0 +3 0 +2 -1 ~1 -2 -3 -3 -4
Control -3 +8 +2 ~1 +2 +1 -1 -4 -3 -1 -1 0

experimental group, an achievement level of 90 percent is entirely
satisfactory. The control group gained two percent from pretest to
posttest (from 87 to 89 percent). It is evident that the students are
already familiar with the concept of muscle contraction, but the ME NOW
Unit III materials are designed to start at this point and build up a
knowledge of the relationships between the muscular system and the other
systems of the body. Biserial correlations are exceptionally high for

the experimental group and for all but posttest Form A of the control

group.

Item pair 13-A, 23-B functions at the cognitive level of comprehen-
sion and provides baseline information on students's knowledge of a

concept of balance. Mean total gain from pretest to posttest for the
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arliH PICTURE SHOWS BALAMCE? J3a
A e X On THAT PICTURE.
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experimental group was seven percent (from 78 to 85 percent). Mean
total gain for the control group was ten percent (from 78 to 88 percent) .
Because of the contrecl group gains, no effect can be attributed to in-
struction, but the gains can be accounted for by losses on all other
response choices. Biserial correlations indicate that the iiems discrim-
inated well between high~ and low-scoring students, except in the case

of posttest Form B in the experimental group.

Table 171. Item Responses and Biserial Correlations
for Experimental and Control Groups

student | Ttem Pretest Posttest r
2 n Percent of N Percent of N b
Group #

N A B C D M O NIlA B C D M O |Pre |Post
Experi- | 13-A {78 47813 4 1 o0 [85] 2 87 7 4 0 0].31 .59
mental {23-B 185) 51378 4 1 O [78{ 11283 3 1 0 |.28 .09
Control 13-p [84| 4814 1 0 O 82/ 090 9 0 0 1].34 | .34
OnEFOT 123-p 82| 61374 5 0 1 84| 2128 0 0 0.33 | .42

Table 172. Pretest to Posttest Changes
(The response choice for 13-A is cited first.)

Item Pair 13-A, 23-B Percent Change, Pretest to Posttest

Student Cor;ect Parallel Distractor Pairs
Choice
Group
B C B+C A D A+D D A D+A C B C+B
Experi-

mental +9 +5 +7 =2 -1 -2 0 -4 -2 -6 -1 -4

Control +9 +12 _+10 -4 =5 =4} -1 -4 -2 -5 -1 -3
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Item pair 20~A, 16-B functions at the cognitive level of analysis.
Mean total gain from pretest to posttest for the experimental group was
16 percent (from 51 to 67 percent). With the exception of the response
choice "skin and bones” all other distractors dropped from pretest to
posttest. Mean total gain for the control group was ten percent (from
50 to 60 percent). Based on these results, we can attribute experimental
group gains to the effect of instruction. The revised materials should

Table 173. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
. b4
Student| Item Percent of N Percent of N b
Group #

NN A B C D M O N A B C D M 0fpPre Post

Experi~) 20-A |78 91232 47 0 08513 6196l 0 1| .48| .52
mental| 16-B |85/ 5 95429 1 1|78 4127312 0 0| .63 .49

Control 20-A |84 8 15 24 52 0 082 51321 60 0 1| .46 .46
l6-B |82 5204824 1 2 {84 7 10 60 24 0 0] .42 .58
Table 174. Pretest to Posttest Changes
(The response choice for 20-A is cited first.)
Item Pair 20-A, 16-B Percent Change, Prctest to Posttest
Correct i i
Parallel Distractor Pairs
Student Choice
Group D C ptc|[A B A+B|B A BA|] C D oD
Experi-
mental [+14 +19 +16 | +4 +3 +4 | -6 -1 -3}{-13 -11 -l4
Control +8 +12 +10 | -3 -10 -6 -2 +2 0] -3 o ~1
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emphasize the difference between skin and muscle to avoid this problem.

Biserial correlations are excellent for both experimental and control

groups.

22 .z
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Item pair 22-A, 19-B functions at the cognitive level of comprehen-
sion. Mean total gain from pretest to posttest for the experimental
group was three percent. Mean total gain for the control group was
11 percent (from 69 to 80 percent), thus we cannot attribute experi-
mental group gains to the effect of instruction. Although the protective

Table 175. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
sézgﬁgt It:m Percent of N Percent of N rb
N A B C D M O NN A B C D M O] pPre |Post
Experi- | 22-A |78 79 5 412 0 0 |85 80 7 7 6 0 O0f .38 .63
mental! 19-B {85] 19 8 68 4 1 0 178[24 4 71 1 0 04 .40 .63
Control 22-A |84} 70 10 612 2 0 |82 74 4 713 0 1} .56 .60
19-B |82} 11 10 68 9 1 1 (84| 4 4 86 6 1 0] .52 .68
Table 176. Pretest to Posttest Changes
(The response choice for 22-A is cited first.)
Item Pair 22-A, 19-B Percent Change, Pretest to Posttest
Correct . - .
Student Choice Parallel Distractor Pairs
Group A C AaC|{B B B+B|C D c+D| D A op+n
Experi-
mental +1 +3 43 | +2 -4 -1 | +3 =3 O} -6 +5 =1
Control +4 +18 +11 -6 -6 -6 +1 -3 -1 +1 -7 -4
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function of bones is stressed in Unit III, the protective function of
muscles could receive more emphasis. A 76 percent posttest achieve~
ment level is satisfactory, however. Biserial correlations are high

for both experimental and control groups.

WHITH ACTS MOST LIKE THE BONES OF YOUR HEAD? 2
AR A KON THAT PICTURE

WHICH AUTS ST LIME THE SONES OF YOL® MEAD? 2ua

TAAK Ry KON TWET PITTORE,

Item pair 24-A, 22-B functions at the cognitive level of comprehen-
sion. Mean total gain from pretest to post;est for the experimental
group was eight percent (from 37 to 45 percent). Mean total gain for
the control group was four percent (from 36 to 40 percent), enabling
us to attribute experimental group gains to the effect of instruction.
It is evident from both the experimental and control group results that
EMH students in our sample probably do not think of a baseball mitt as
a protective device for the hand, but rather something to facilitate
catching the baseball. The 1l percent gain from 53 to 64 percent on
Form B where the shoulder pads are the correct choice is satisfactory.
Biserial correlations were satisfactory for both groups.

Table 177. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # Il A B c DM o|NABGCDM O[Pre|Post

Experi- [ 24-A |78] 21 35 540 0 O [85]/26 27 542 0 0 |.20 | .54
mental [22-8 [85|14 5332 1 0 O |78/ 46428 1 3 0]|.47 | .46

N

24-a g4 | 31 24 14 29 2
22-B 82|21 4132 4 1

82|27 29 6 35 0 .70 | .43
84|11 52 26 11 0 0 |.35 | .63

= O

Control
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Table 178. Pretest to Posttest Changes
(The response choice for 24-A is cited first.)

Item Pair 24~A, 22-B Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group
A B A+B B C B+C c D C+D D A D+A
Experi=-

mental +5 11 +8 -8 -4 ~6 0 0 0 +2 -10 -4

Control -4 +11 +4 +5 -6 -1 -8 +7 0 +6 -10 -2

Objective 301. Students will associate senses with conscious and

unconscious control of body activity. Three student activities and

other instructional strategies were designed to develop student compe-
tencies to achieve this objective.
For activity 7, 75 percent of the teachers reported using the

strategies as described; 25 v.zrcent reported some modification.

Ninety-four percent reported that the strategies were successful.
Teachers' written comments for activity 7 consisted mainly of mention-
ing additional items they added to the materials for the students to
sample. Most agreed that the students were highly motivated. One
pleasing response was, "This activity was too stimulative -~ perhaps

one 'sense' a day with more activities for each sense. One or perhaps
the most exciting results of this program -- for me =-- is the increased
language development of 2401. He has the most primitive gpeech pattern
of any child I have had -- just never responds -- and gee whiz -- lately
he has begun to talk, give ideas =-- many of which aren't bad -- and

this increased talking is carrying over into other parts of the school

day. Thank you for Joe."
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! Interest Pleasure Willingness
l Disinterest Displeasure Unwillingness
| 100 &g 88 88
| .
Percent of 5 = high
} teachers 50 | -+ - 3 = neutral
(N=16) T = low
12 12 12
0 ] ] | .
5 4 3 2 1 5 4 3 2 1 5 4 3 21
Figure 90. Reaction of the majority of students

to activity 7

1lo0

Percent 50

6

Percent of
teachers

(N=15)

5 4 3 2 1

Important OK Useless

Figure 91. Importance to students of activity 7

Figure 90 shows that student reactions are exceptionally high
across the three rating scales. One thing is becoming increasingly
clear -- EMH students enjoy doing activities themselves much more than
watching demonstrations. Figure 91 shows that the vast majority of
the teachers rated activity 7 as being very important. It is interest-
ing to note that the teacher who rated the activity as "2" is the same

teacher who did not follow the instructional strategies.

100 100
50 — — 50 P~ -
40
27 23 Percent of
teachers 17
5 32 2 6
0 (N=16) 0
All 3 1 l_<l None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 92, Proportion of Figure 93. Importance of the

students able to perform
on suabobjectives of
objective 301

subobjectives
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Figure 92 shows that the proportion of students able to perfcrm
the behaviors specified in the seven subobjectives was relatively high,
considering th- &' ‘het they were trying to identify objects in
boxes, Lottles, etc., without the use of sight. Ninety percent reported
that one-half or more of their students identified all of the unknowns,
Figure 93 shows that most teachers rated the seven subobjectives to be
very important.

For activities 8 and 9, 69 percent of the teachers reported using
the strategies as described; 31 percent reported some modification. all
teachers reported that the strategies were successful. Several minor
problems were encountered in these activities. Some of the older students
were very self-conscicus about going through the school blindfolded,
but the younger students thought it was a great experience. Several
teachers set up artificial situations in classrooms instead of touring
«arough the building. Another minor problem was ~2ncountered when
teachers left the vials of butyric acid uncapped for long periods of
time and the smell permeated entire school buildings. Ammonia was
suggested as a substitute for sensitive noses. The reaction to the

fi"m, Me and My Senses, was excellent,

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
81 75
Percent of 5 = high
teachers 50 . — 3 = neutral
(N=16) 1= low
6 6 6 L 6
0 -

54 3 21 5 43 21543 21

Figure 94. Reaction of the majority of students
to activities 8 and 9
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100
67
Percent 50 | -
30 Percent of
I teachers
0 (N=15)
5 4 3 2 1
Important OK Useless

Figure 95. Importance to students of activities 8 and 9

Figure 94 shows that student reactions were again very high across
the three rating scales. Most low ratings occurred because of objec~-
tional smells, such as butyric acid. Figure 95 shows that teachers
rated the activities important for EMH children.

Figure 96 shows that the success rate on performing specified
subobjectives was high. Eighty-six percent of the teachers reported
that three-fourtbs or more of their students were able to perform the
specified behaviors; 96 percent reported that one-half or more were.

successful. Figure 97 shows that teachers reported that the subobjec-

tives are important.

100 100
60
50 ~ 50 |- ~
Percent of 25
I teachers 14
0 1 (N=16) 0 1
1 None 5 4 3 2 1
4 Important OK Useless
Figure 96. Proportion of Figure 97. Importance of the
students able to perform subobjectives

on subobjectives of
objective 301

Four item pairs were designed to sample achievement on this

objective.
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WHAT 1S THE EASIEST ¥AY TO TELL WHA THIS AWIMAL IS. SMELLING,

TASTIG. TOUCHING. »-. ING?

&
k

YA AN X ON THE WORD YDU CHOGSE,

SHELLING

TASTING

TOUCHING HEARIHG

A

Item pair 1-A,

and was judged to provide baseline information,.

9 0

WHAT IS THE EASIEST WAY TO TELL WHAT COLOR THIS APPLE 1S,

SEEING. SMELLING., TASTING?

MARK AN X ON THE WORD YOU CHOOSE.

A

B ¢
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2
TOUCHING.

1

TOUCHING

SEEING i SHELLING

TASTING I

24-B functions at the cognitive level of knowledge

Mean net gain from

pretest to posttest for the experimental group was two percent (from

88 to 90 percent).

control group.

There was no gain from pretest to posttest for the

Although the gain for the experimental group is low,

this is to be expected where pretest acnievement levels are high, It

Table 179. 1Item Responses and Biserial Correlations
for Experimental and Controi Groups
! Pretest Posttest
séﬁgﬁ;t It:m Percent of N Percent of N rb
N A B C nD M O N| A B, C D M 0jPre |Post
Experi-| 1-A |78 90 3 6 1 0 0 i85 94 1 5 0 0 0} .61 .68
mental | 24-B |85 187 111 0 o0 |78/ 1 86 3 9 1 0].50 .47
1-A 184190 2 5 2 0 0 {82{87 1 9 2 1 0}.55 .49
t — =
Control | o4-p |s2| 2 76 711 1 2 (84|18 415 0 0|.76]| .54
Table 180. Pretest to Posttest Changes
(The response choice for 1-A is cited first.)
Item Pair 1-A, 24-B Percent Change, Pretest .o Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group A_B AB |B D B [C A C+A]D C Dic
Experi-
mental 4 -1 42 | =2 -2 =2 | -1 0 0| =1 +2 0
Control -3 +4 0 -1 +4 +2 +4 -1 +1 0] -3 -1
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is evident that students recognize single senses which are involved
in identifying different objects. Biserial correlations wvere excellent

for both the experimental and control groups.

7a
WHES YO USED Tef STARCH TEST SOLUTION whIC= OF Tri FOLLOWING ASEN V0L UTED Teb GUGAR ToOT SOLUTION Wil OF THD FOLLNAING 10k
HELPED VOL TELL IF STARCH WAS PRESENT? ELPED vGU TLLL IF SUGAR WAL PRLSENT?
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P asanes\

. (...
B

Item pair 7-A, 12-B functions at the cognitive level of comprehen-
sion. Mea. net gain from pretest to posttest for the experimental group
was three percent (from 54 to 57 percent). Mean net gain for the control
group was also three percent, but the response patterns were more random
and weighted toward the use of taste as an identifying sense. This was
a difficult item pair because it involved the recall of starch and sugar
testing from Unit I and the association of a sense with the results of
the Unit I activity. 1In view of this difficulty, 57 percent is considered
to be an excellent level of achievement. Bisevial correlations for the
experimental group were excellent and indicate strongly that there was

an 2ffect due to instruction on this item pair.

Table 181. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
s;udent It:m Percent of N Percent of N rb
roup N|] A B CDMGOI|NATBTE ECTDM »|pre |post
Experi- 7-A 178 55 3 537 0 0 |85 60 73 0 0].54 .67
mental | 12-B 85| 53 12 431 1 0 (78 53 0 145 1 0}.67 .64
Control 7-A |84} 40 12 19 27 1 O |[82 35 21843 0 1]|.63 .04
12-B |82 |13 4 774 1 0 84126 4 168 1 O |.40 .65
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Table 182. Pretest to Posttest Changes
(The response choice for 7-A is cited first.)

— —

Item Pair 7-A, 12-B Fercent Change, Pretest t.» Posttest
Correct \ ]
Student Choice Parallel Distractor Pairs
Group

A A A+A B C B+C Cc B C+B D D D+D

Experi~
mental +5 0 +3 -1 -3 -2 +2 =12 -5 -6 +14 +4

Control -5 +13 +3 {~10 -6 -9 -1 0 -1l |+16 -6 +6

12 I
WHICH UF THE FOLLOWING 15 A SEWSE  SPITTING, DRIGKING. EATINS. WH1C4 OF THE FALLONING 1S A SENSE  CPYING. SEEING, WINKING. BLINKING®
TASTING?
Par A K 0N THE nORD YOU GHOCSE .

TR Bl A N THE WRD X OHOOKE

A 3

seITTise DRIAKING EATING 1T L S A G Bl

A B 3

Item pair 12-A, 1-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest for the experimental group was
34 percent (from 47 to 8l percent). Mean net gain for the control group
was three percent (from 50 to 53 percent). These results clearly indi-
cate that the experimental group gains can be attributed to the effect
of instruction. The gains can be accounted for by losses on all other
response choices, except f r a gain of three percent on drinking in
Form A. Biserial correlations approach the phenomenal level for both

Table 183. 1tem Responses and Biserial Correlations
for Experimental and Control Groups

Pretest ‘Posttest r
Student |Item Percent of N Percent of N b

Group #NABCDMONABCDMOPrePost

Experi~ | 12-A (78| 13 8 31 42 0 0 8514111175 0 0 .67 .71

mental 1-B (85| 26 46 621 1 0 [78] 4 88 5 2 0 0].23 .89

12-A |84 115 10 20 55 82 113 30 46 .58 .68

1-B 82115452021 0 0 [84[1760 815 0 o0 |.41 | .56

o

o
]
o
[

Control
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Table 184. Pretest to Posttest Changes
(The response choice for 12-A is cited first.)

Item Pair 12-A, 1-B Percent Change, Pretest to Posttest
Correct Parallel Distractor Pairs

Student Choice

Group D B D+B|A A A+A|B C B«C| C D C*

Experi-
mental |+26 +42 +34 | -9 ~-22 ~16 | +3 -1 41 ]-20 ~19 -19

Control -9 +15 +3 -2 +2 0 |+20 -12 +4 | -11 ) --8J

items in the experimental and con*rol groups. The enthusiasm generated

during activities involving the senses seems to have had an effect on

learning.

Jha
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Item pair 16-A, 4-B functions as the cognitive level of knowledge
and provides baseline information concerning the use of senses in
remembering. Mean total gain from pretest to posttest for the experi-
mental group was six percent (from 83 to 89 percent). Mean net gain
for the control group was four percent (from 73 to 77 percent).

Table 185. Item Responses and Biserial Correlations
for Experimental and Cont:iol Groups

Pretest Posttest .
Student | Item Percent of N Percent of N b
Group # Nl A B c pMoO|NABCD M 0]pre|pPust
Experi- [16-A |78 3 3 887 0 O [85/]1 2 788 0 1|.50| .79
mental | 4-B [85|79 6 213 0 O [78(90 5 3 3 0 0|.54| .64
control | 1672 |84 8 4 583 0 0 |82f6 51078 0 1|.21] .56
ONEFOS | 4-p [82{ 6315 713 0 1 [84]7710 410 0 O |.67] .77
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Table 186. Pretest to Posttest Changes
(The response choice for 16-A is cited first.)

Item Pair 16-A, 4-B Percent Change, Pretest to Posttest
ct . .
Student Corre Parallel Distractor Pairs
Group Choice

D A D+A A B A+B B C B+C C D C+D

Experi-
mental +1 +11 +6 | -2 -1 -2 | -1 +1 0| -1 -10 -6

) Control -5 +14 +4 | -2 -5 -3 +1 -3 -1 +5 -3  +1

Although gains were registered by both groups, we attribute experi-
rmental group gains to the effect of instruction. Biserial correlations

r are excellent for both groups.

Objective 302. Students will associate the brain with control of

body activity. Three activities and other instructional strategies were
designed to develop student competencies to achieve this objective.

For activities 10 and 11, 69 percent uf the teachers reported that
they used the strategies as described; 31 percent reported some modifi-
cation. Ninety-four percent of the teachers reported that the strategies

were successful and six percent reported that they were unsuccessful.

' Some minor problems were encountered in cutting out and assembling the

puppets, but improved art and instructions should correct this in the

Interest Pleasure Willingness |
Disinterest Displeasure Unwillingness |
100 |
Percent of 50 50 5 = hagh
teachers 50 f 3 <444 44 - 38 - 3 = neutral
(N=16) 1 1= low
2
6 6 6 6
0 B sm . 44..

5 4 3 2 1 5 4 3 215 4 3 21

Figure 98. Reaction of the majority of students
to activities 10 and 11
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revised materials. In lesson 1l one teacher wrote, "We got into a dis-
cussion of voluntary and involuntary movement that was worthwhile. The
kids greatly enjoyed relating their personal experiences and identifying
their own body functions with the subjects under discussion."

Figure 98 shows that student reactions were high across the three
rating scales, but not as high as on previous activities. Figure 99

shows that teachers considered the activities to be important.

100

Percent 50

25 Percent of
2 I teachers
0 (N=16)
S 4 3 2 1
Important OK Useless

Figure 99. Importance to students of activities 10 and 11

100 100
73
50 e — 50 -
23 5 Percent of
1 4 l teachers 16 0
0 2 2 (N=16) 0 L
Allé_li<iNone 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 100. Proportion of Figure 10l1. Importance of the
students able to perform subobjectives

on subobjectives of
objective 302

Figure 100 shows the average across the seven subobjectives of the
proportion of students who were able to perform the desired behaviors.
Seventy-eight percent of the teachers reported that three-fourths or
more of their students could perform the desired behaviors; 93 percent

reported that one-half or more of their students were successful. These
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levels should increase with the use of the functioning torso in the
revised materials. Figure 10l shows that teachers considered the sub-
objectives to be important.

For activity 12, 81 percent of the teachers reported using the
strategies as described; 13 percent reported some modification; and
six percent reported much modification. Ninety-four percent reported
that the strategies were successful and six percent reported that they
were unsuccessful. Some teachers reported that students would not
trust them after eating the bittersweet chocolate. One suggested that
a square of sweet chocolate should be offered after the deception of the

bittersweet chocolate.

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
Percent of 63 63 63 5 = high
teachers 50 4 — — 3 = neutral
(N=15) 31 25 31 1 = low
6 12 6
0

5 4 3 21 5 4 3 215 4 3 21

.———Figure 102. Reaction of the majority of students
to activity 12

100
77

Percent 50 -
Percent of
13 10 l teachers

0 (N=15)
5 4 3 2 1
Important OK Useless

Figure 103. Importance to students of activity 12
Figure 102 shows that student reactions to activity 12 were high
across the three rating scales. Figure 103 shows that teachers con-

sidered activity 12 to be important.
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Figure 104 shows that 77 percent of the teachers reported that
three-fourths or more of their students could perform the desired
behaviors specified in the subobjectives. Ninety-seven percent re-
ported that one-half or more of their students were successful.

Figure 105 shows that teachers considered the subobjectives to be

important.
100 100
77
50 —._ 41 - 50 =
36 20 Percent of
2 1 I teachers 12 o 3
0 | (N=15) 0
All1 3 1 1 <l None 5 4 3 2 1
4 2 4 4
Important OK Useless
FPigure 104. Proportion of Figure 105. Importance of the
students able to perform subobjectives

on subobjectives of
objective 302

Eight item pairs were designed to assess student achievement on

objective 302.
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Item pair 4-A, 13-B functions at the cognitive level of knowledge.
Mean total gain from pretest to posttest for the experimental group was
33 percent (from 46 to 79 percent). Mean total gain for the control
group was seven percent (from 54 to 61 percent). ExXperimental group
gains are attributed to the effect of instruction and can be accounted
for by losses in all other response choices. The achievement level on
this item was excellent. Biserial correlations are excellent for both

groups.
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Table 187. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * IN|] A BcpDMoO|{NMABCDM O]pre|Post
Experi- 4-A (7814141 612 0 0 |85/98 1 4 1 0 .49 .76
mental |13-B 85|51 535 8 1 0 (78|73 117 8 1 O |.51 .65
Control 4-A 841136712 8 0 0 ([82]29 54 511 0 1 {.46 .42
13-B B2 140182616 0 0 [84[67 101112 1 O |.63 .63
Table 188. Pretest to Posttest Changes
(The response choice for 4-A is cited first.)
Item Pair 4~A, 13-B Percent Change, Pretest to Posttest
Correct : s
Parallel Distractor P
Student Choice o airs
Group
B A B+A A C A+C C C C+C D D D+D
Experi-
mental +44 +22 +33 |-32 -18 =25 -5 -18 -12 -8 (0] -4
Control -13 +27 +7 {+16 -15 +1 -7 -15 -11 +3 -4 (0]
WHAT PART OF THE BODY DIRECTS PHYSICAL ACTIVITY? 8a ARAT TALT PE T BODY ((NT0 S BevIICAL MTIVITY? %
MR AN X DN TME CIPCLE 0N THE LINE THAT TOUOHES Twal PANT eFs e TNTE L T (TN THAT TUUCHES it Dot

r@
Ok

Item pair 8-A, 9-B functions at the cognitive level of comprehen-

sion.

group was five percent (from 57 to 62 percent).

Mean total gain from pretest to posttest for the experimental

Mean total gain for the
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Table 189. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest c
Student | Item Percent of N Percent of N b
Group # Nl A B C D M O|NaABCD M 0]pre|post
Experi- 8-A |78 8 21 17 355 0 0 85| 6 16 20 58 0 0].59 .45
mental 9-B (85 14 16 12 58 0 0 (78|15 9 o9 67 0 0] .56 .69
control | &R [84]| 6 19 18 56 0 1 (82|17 15 16 51 0 1{.66 .41
9-B |[82] 20 20 18 38 2 2 [84]14 15 13 57 0 0/.62 .72
Table 190. Pretest to Posttest Changes
(The response choice for 8-A is cited first.)
Item Pair 8-A, 9-B Percent Change, Pretest to Posttest
Correct 4 : :
Paraliel Distractor Pairs
Student Choice
Growp D D D+D|A B A+B | B A BAa] c ¢ cic
Experi-
mental +3 +9 +5 -2 -7 -5 -5 +1 -1 +3 -3 +1
Control -5 +19 +7 1+11 -5 +3 -4 ) -5 -2 -5 -4

control group was seven percent (from 47 to 54 percent). Because of the
control group gains, the gains of the experimental group cannot be attrib-
uted to the effect of instruction. Teacher comments and interviews with
students indicate that the words "directs physical activity" are not
understood py the students. The revised tests were subsequently changed
to "which part of the body controls your muscles."” Both pretest and

posttest biserial correlations were very high,

Item pair 10-A, 25-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest for the experimental group
was five percent (from 41 to 46 percent). There was a mean net loss of
one percent (from 37 to 36 percent) for the control group, enabling us to

attribute the experimental group gains to the effect of instruction. This
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conclusion is also verified by the shift in biserial correlations from
pretest to posttest for the experimental group. Students with visual
reception problems probably encountered difficulties with this item
pair because of the rature of the visual task of tracing the nerve from

Table 191. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest ! Posttest
Percent of N Percent of N b

N A B C D MO N|IA B C D M O |Pre |Post

Student | Item
Group #

Experi- [10-A 78|19 3736 6 1 0 85 [15
mental (25-B PB5 |19 4427 5 6 0 [718|13

39 2 1 01.33 .32
26 9 3 01.43 .66

[8I8

Control | 10~@ B4 117 452313 2 0 [82/26 2240 9 4 0 |.20 | .18
25-B B2 | 12 29 32 22 841849 32 8 2 0|.51 | .57

(%,
o

Table 192. Pretest and Posttest Changes
(The response choice for 10-A is cited first.)

Item Pair 10-A, 25-B Percent Change, Pretest to Posttest
Correct : :
Parallel Distractor Pairs
Student Choice
Group
B B B+B | A A A+A | C C_¢C+C}| D D D+D
Experi-

mental +5 +6 +5 -4 -6 -5 +3 -1 +2 -4 +4 0

Control =23 +20 -1 +9 -4 +2 1+17 0 +9 -4 -14 -9

the arrow point back to the brain. fThis stylized human figqure was

dropped from the revised test because student achievement was much

better on a more realistic figure (see item pair A-25, B-7).
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Item pair 15-A, 5-B functions at the cognitive level of analysis.

Mean total gain from pretest to posttest for the experimental group was

25 percent (from 50 to 75 percent).

group was 19 percent (from 40 to 59 percent).

Mean total gain for the control

We attribute the

experimental group gains to the effect of instruction and they can be

accounted for by losses on all other response choices.

This item shows

very good growth in terms of knowledge of the function of the Lrain.

Table 193. Item Responses and Biserial Correlations
for Experimental and Control Groups
Pretest Posttest r
Sngent It:m Percent of N Percent of N b
roup N|] A B CDMOINA BCD M O|Pre |Post
Experi- |15-A [78 133 4 355 5 0 [85 6 4 126 2 1 |.41 .45
mental } 5-B 85115 964 8 2 1 [78(5 5§ 85 0 5 0 [.37 .82
15-A B84 13214 743 4 0 824110 13710 1 |.48 .64
Control - 2= .
n 5-B B2|271748 4 4 1 [B4[8 675 7 4 0 |.68 | .73
Table 194. Pretest to Posttest Changes
(The response choice for 15-A is cited first.)
Item Pair 15-A, 5-B Percent Change, Pretest to Posttest
Correct . .
;tudent Choice Parallel Distractor Pairs
roup A_C AC|B D BH|C A C+A| D B D+B
Experi-
mental +33 +21 +25 (0] -8 -4 -2 -10 -6 | -29 -4 -15
Control +9 +27 +19 -4 +3 -1 -6 -19 -12 -6 -11 -9
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Biserial correlations are very high for both forms of tne test and for

both the pretest and the posttest.

«HICH PICTURE SHOWS A MUSCLE WHICH IS LIFTING SO"ETF. 6?7 a WHICH PICTURE SHONS A MUSCLE WHICH IS RESTING? 178

RN N KON THAT PICTURE, BRR AN 2 0N THAT PICTURE,

Item pair 17-A, 17-B functions at the cognitive level of comprehen-
sion and wis judged to provide baseline information. There was a mean
net loss from pretest to posttest for the experimental group of five
percent (from 79 co 74 percent). There was a loss of two percent (from
78 to 76 percent) for the control group. The BSCS staff recommended
that this item be replaced because of inherent problems in the illustra-

tions used.

Table 195. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

- Pretest Posttest r
Student| Item Percent of N Percent of N b
Group # NN A B CDMUO|NAUBTCDM 0| Pre | Post
Experi-j 17-A |78 5 46427 0 0 (85 2 2 54 41 0 0} .47 .47
mental{ 17-B |85 493 4 0 0 0178 1 94 1 1 1 1) .41 .83
Control 17-aA |84 6 16330 0 0 (821 1 4 57 38 0 0 .20 .44
on 17-B {82{ 294 2 0 0 1 (84 095 2 1 1 0} .37]| .84
Table 196. Pretest to Posttest Changes
(The response choice for 17-A is cited first.)
Item Pair 17-A, 17-B Percent Change, Pretest to Posttest
C
Student or?ect Parallel Distractor Pairs
Choice
Group
C B C+B A A A+A B D B+D D C D+C
Experi-
mental ~-10 +1 -5 ~3 -3 -2 -2 +1 01 +14 -3 +6
Control -6 +1 -2 -5 -2 -4 +3 +1 +1 +8 0 +4
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Item pair 19-A, 21-B functions at the cognitive level of comprehen-
sion and is judged to provide baseline information. Mean total gain
from pretest to posttest for the experimental group was eight percent
(from 72 to 80 percent). Mean net gain for the control group was
three percent (from 80 to 83 percent). Because of the greater improve-
ment, we attribute the experimental group gain to the effect of
instruction and account for the gains by losses on all other response
choices. Biserial correlations indicate that both items are excellent

discriminators.

Table 197. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student| Item Percent of N Percent of N b
Group * In{a BcbpbMO |N|A BCODM O |Pre | Post
Experi-|{19-A |78| 4 36824 0 1 {851 28115 C 0 .27 | .54
mental|21-B (8514 76 4 5 1 0 [78{12 79 3 6 0 0 |.24 | .34
Control 19-a |84 2 07619 2 0 82) 2 287 7 0 1|.54 .47
=n 21-B 82| 78 0 7 1 0 [84{148 2 4 0 0 |.42 | .70
Table 198. Pretest to Posttest Changes
(The response choice for 19-A is cited first.)
Item Pair 19-a, 21-B Percent Change Pretest to Posttest
Student gﬁ;ii:t Parallel Distractor Pairs
Group C B C+tB|A D MD|B <Cc BC| D A D+A
Experi-
mental +13 +3 +8 -3 +1 -2 -1 -1 -2 -9 -2 -5
Control +11 -4 +3 0] -3 -1 +2 +2 +2 1 =12 -7 -2
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Item pair 23-A, 15-B functions at the cognitive level of comprehen=-
sion and was judged to provide baseline information. Mean net gain from
pretest to posttest for the experimental group was 14 percent (from 79
to 93 percent). Mean net gain for the control group was 4 percent (from
72 to 76 percent)i We can therefore attribute the experimental group

Table 199. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

em i
Student | It Percent of N Percent of N b
Group #

N A B C D MO NfA B C D M O|Pre |Post

Experi- | 23-A |78 8 31278 0 0 85/ 0 0 49 0 0] .74 .71
mental | 15-B |85 9 5 680 O 0 {78/ 4 5 090 1 0] .49 .87
Control 23-A |84 710 676 1 0 (82| 9 61073 0 2|.56 .64
" 15-B (82| 17 7 667 O =z (84{12 5 48 O O0|.68 | .64
Table 200. Pretest to Posttest Changes
(The response choice for 23-A is cited first.)
Item Pair 23-A, 15-B Percent Change, Pretest to Posttest
Student Cor;ect Parallel Distractor Pairs
Choice
Group
D D D+D A A A+A B B B+B (o c C+C
Experi-~
mental ([+18 +10 +14 | -8 -5 =7 | =3 0 -2 -8 -6 =7
Control -3 +13 +4 | +2 -5 -1 -4 =2 -3 +4 -2 +1
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gains to the effect of instruction. For the experimental group, losses
occurred on all response choices except the correct choice. It is
evident that the role of the brain is emphasized in ME NOW and that

the students have learned its role. Biserial correlations are out-
standing for both groups.
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Item pair 25-A, 7-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest for the experimental group
was 15 percent (from 46 to 61 percent). There was a mean net loss of
five percent (from 42 to 37 percent) for the control group, enubling us
to attribute experimental group gains to the effect of instruetion.
Student achievement was much better with this illustration than with
the less realistic one utilized in item pair 10-A, 25-B. Biserial
correlations indicate that both items are good discriminators.

Table 201. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest
Percent of N Percent of N b

N A B C D MO NIA B C D M O] Pre |Post

Student| Item
Group #

Experi- | 25~-A |78 50 2214 10 4 0 85|56 20 13 4 5 2| .64 .48
mental 7-B |85| 42 13 34 8 2 0 |78 67 1415 1 3 0| .45 .61

25-A [84| 43 20 20 15

[
o

82|41 28 17 10

N
[

.41 .38

Control .60 .46

7-B (82| 30 13 29 24 2 O |84 44 14 27 12

[\
(=]
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Table 202. Pretest to Posttest Changes
(The response choice for 25~A is cited first.)

Item Pair 25~A, 7-B Percent Change, Pcetest to Posttest
Student Cor?ect Parallel Distractor Pairs
Choice
Group

A A A+A B B B+B C C C+C D D D+D

Experi-
mental +6 +25 +15 -2 +1 0 -1 -19 -10 -6 -7 -6

Control -13 +3 -5 +8 +1 +4 -3 -2 -2 -5 -12 -8

Objective 303. Students will associate sensory perception with

learning and behavior. Three student activities and other instructional

strategies were designed to develop student competencies to achieve
this objective.

For activities 13 to 15, 75 percent. of the teachers reported that
they used the strategies as described; 25 percent reported some modifi-
cation. Ninety-four percent reported that the strategies were successful.
Teacher comments indicated that the students were highly motivated in
this sequence of activities. One typical report was, "Boys 3104 and
3106 were invited into the primary EMR room to conduct a lesson with
the youngsters. They did a tremendous job -- and with very little help
from the room teachers, carried the project all the way -- even to
directing and helping the little ones to make their own ink blots."

Another teacher reported, "Activity #13 was really valuable not
only scientifically but also psychologically and socially. There
were all kinds of information available not only to the students but
to the teacher about the students. So far I am so pleased with this
program that it is unbelievable. Unit III is really great. I feel

that a real contribution has been made to my field."
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Some minor problems occurred in obtaining the film, Garbage, but

instructions on ordering in the revised materials should eliminate this

problem.

the maze, but most of them handled it successfully.

100

Percent of
teachers 50
(N=16)

<

Figure 106.

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
75 75
5 =
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Some teachers reported that a few students were frustrated by

high
neutral

= low

Reaction of the majority of students to activities 13 to 15.

Figure 106 shows that student reactions to the activities were very

high across the three rating scales.

rated the activities as very important for EMH students.

100
67
Percent 50 -
20
7 7
5 4 3 2 1
Important OK

Figure 107.

Useless

Percent of
teachers
(N=15)

Importance to students of activities 13 to 15.

Figure 108 shows that students were very successful in these

activities.

Seventy-seven percent of the teachers reported that

three-fourths or more of their students were able to perform the

desired behaviors in the three subobjectives; 97 percent reported

that one-half or more of their students were successful.

Figure

Figure 107 shows that teachers

109 shows that teachers considered the subobjectives to be important.
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Figure 108. Proportior of students Figure 109. Importance of
able to perform on subobjectives of the subobjectives.
objective 303.

Four item pairs were designed to assess student achievement on

objective 303.
Sa
WHICH OF THE FOLLOWING COULD BE TRUE FOR THIS FIGURE- A BOX IN Akl O e ey T TR E0L T prGRE Ty oE
A CPRNER, A CORNER CUT OUT OF A BOX. NEITHER CHOICE. BOTH CHOICES. T L A A S SO L T SR AN LA R § % T T L

MARK AN X ON THE BOX WITH YOUR OWOICE, '

DA RCOPER GOT  nerTeR BOH B Cle, B9EA T L, AR HITws 2l

A COPNER plll 0F A BOX, " CwoICE HOICTS PENY AT BTN fnlre e,
- - R o - e T

A

Item pair 5-A, 6-B functions at the cognitive level of analysis.

For the experimental group there was a mean net loss from pretest to

posttest of 1l percent (from 35 to 24 ,percent). For the control group

there was a mean net gain of 1l percent (from 19 to 30 percent). For

both groups the response pattern appeared to be that of random responses.

Table 203. 1Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest

Séudent It;m Percent cf N Percent of N b
roup Nl A B CDMUOI|INABTCTDM O|Pre |Post

o

Experi- | 5-A |78{47 19 5 26 1 85(53 21 4

mental 6-B 85|24 29 244 0 0 [78(27 36 9

—

[
[

0 .18 .15
0O 0].09 .30

[ (SR N
e

[

5-A [84] 4529 715 2 8244 23 722 1 2 |.20 | .18
Control = = * *
ONtEOL | 6-B 822835 923 5 0 lgal26 24 738 5 0 |.08 | .48
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,sable 204. Pretest to Posttest Changes
(The responie choice for 5-A is cited first.)

Item Pair 5-A, 6-B _ _Percent Change, Pretest to Posttest
Student Correct Parallel Distractor Pair.
Group Choice
D D D+D A A A+A B B B+B C C C+C
Experi-
mental -5 =17 =11 | +6 +3 +4 | +2 +7 +4 ] -1 +7 +3

Control +7 +15 +11 -1 -2 -2 -6 ~11 -8 0 -2 -1
{

The shading on the box should be improved and it appears that more

emphasis should be placed on this type of activity for the revised

materials.

108
17 700 F92D0 30 “INUTES 70 GREASE THE CAR FOP THE FIPST TIME O TTINNe JAND 20 MINUTES 10 MATF A RUTTON HOLS FOR THE £1P57 TIME.
A YEAR LATER HE AGAIN GREASED THE CAR, wHICH LENGTH OF TIME A YERR LATER TWE AGAIN VADT A -UTTON HOLE  WHITH LENGTH OF 11ME
S4%5 THAT FRED WAD PRACTICED? Sefia” TwaT JANE deL PRACTICEDY
RPN EN D Tt Ba a [T OTHE T WU CROOSE
AR AU KON THE 30X wiTH THE TIE YOU CHOOSE,
—_ - N f——— — = ORI THE 2" MINGTES 30 MINUTES | + 4O RINUTES
T 60 “INUTES 45 YINTES 30 MINUTES . 15 MINGIES S ' 5 ¢ s !

— e — -
A

[N

. ' N : o

Item pair 9-A, 10-B functions at the cognitive level of compr ehen-
sion. Mean net gain from pretest to posttest for the experimental group
was 12 percent (53 to 65 percent) while the gain for the control group
was 16 percent (from 48 to 64 percent). Inspection of gains and biserial

Table 205. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group #
N A B C D M 0 NI'A B C D M O |Pre |Post

(@

Experi- 9-A |78 26 12 10 53 0O 85(14 81265 0 1/|.66 .54
mental | 10-B (85153 15 626 0 0O |78 64 81217 0 0 .49 .53

O
O
[

.54 .61
l 01}.56 .78

Control 9-A |84 27 10 21 40 1 82126 12 10 é%

10-B 82|57 9 624 2 1 |84 716 8 4
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Table 206. Pretest to Posttest Changes
(The response choice for 9-A is cited first.)

Item Pair 9-A, 10-B Percent Change, Pretest to Posttest

Correct . .
Student Choice Parallel Distractor Pairs
Group D A DtA|{A D AD| B C BiC|] C B c+B
Experi-

mental +12  +11 +12 |-12 -9 -10 -4 +6 +1 +2 =7 -3

.

Control +11 +19 +16 -1 -13 -8 +2 -2 0|-11 ~1 -6

correlations lead us to hypothesize that instruction covering this topic

occurred in the control group. Regardless of whether or not the experi-

mental group gains can be attributed to the effect of instruction, they

were significant and we are satisfied with the level of achievement.

A
laa

ENELSUE. KEIT, AND HORA EACH TRIED TWl 1% 77 GET Tus(ype QICH, BIV, TOM AND CAPDL TACH TRIED TW TIMES 10 6ET TWROnH A
A HOUSE N w12200C AT The CAONIVEL,  ThE Ficl wl% TELLT wi HOUSE DF MIPENRS AT THE CARNIVAL  TaE COLLOWING TELLS HOW L7NG
LR L7 100 THE® The FURST ANT T 4y 30 r T 100 ThEM THE FIPST AND SECOND TiMLC,

WNUTER ER T MiomEs e T
Fiear Tog i

ACHHD T
Yiner § oo e M .
Turr Vg fon Ty A Rf{e
A BN b B
e osu 7 . o e
¢ AElTH 3 i AR

P17 7

2

S W o~ M

7

THR AT O T N F TeE PLRTUR WY A
“WRn A K O THE NAHML OF THE PERSO oMD HAS LEARMED,

Item pair 14-A, 8-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest for the experimental group
was six percent (from 36 to 42 percent), while the gain for the control
group was nine percent (from 35 to 44 percent).

This is an @lternative

Table 207. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r

Student | Item Percent of N Percent of N b
Group # N] A B CDMOINABTCDM 0]pre|Prost.
Experi- | 14-A 78| 29 14 22 18 0 5 85|29 13 22 15 a 71| .31 .50
mental 8-B {85 22 14 27 15 2 2 |78 gg 10 21 15 1 3| .19 ..40
Control | 14™A (84127 13 32 23 1 4 (8223134613 0 4|.40 | .38
8-B |82 22 20 13 22 4 2 |84 ﬂg 18 1915 0 6 1}.03 .57

Q
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Table 208. Pretest to Posttest Changes
(The response choice for 14-A is cited first.)

Item Pair 14-aA, 8-B Percent Change, Pretest to Posttest
Correct . .
Student . Parallel Distractor Pairs
Choice
Group

Cc A C+A A c A+C B D B+D D B D+B

Experi-
mental +2  +11 +6 0 -6 -3 -1 0 -1 -3 -4 -3

Control +14 +3 +Q -4 +6 +1 0 -7 -3 | -10 -2 -6

form for presenting data similar to the previous item pair, but this
system appears to be more difficult for the EMH students to interpret.

Learning did occur in both the experimental and control groups.

HAL SAYS THIS IS A KEVLO.L, 18 STA LAY T I IS A ERREIT, 20
POY SAYS THIS IS & PEAR. ' SHITLLY LAYS THIS IS A Juo,

DICK SAYS THIS IS AN ACORN, BERY CIVT TWIT QS AV ALLIGATOR,

JIM SAYS THIS IS A JAR, ALITE SAYS THIS IS A CATERPILLAP,

WHICH PEOPLE COULD BE RIGHT  NOWE OF THe PEOPLE, ALL OF THE PEOP.L. WelTH PEOFLE COULD ST RICHT  4ONE OF Thi PEAPLE, ALl OF THE FEOPLE.,
JUST POY ARD DICK. JUST MAL AND Jjm2 JumT VETA ND ALICE, JUST SHIRLEY AND MARYO

“aRK AN X ON THE BOX wiTh THE PEOPLE WHO COULD BE RIANT, Yaoa 0 X ON TME BCx a'TH THE SEUSLE wT (01, T BE RIGHT,

: = - [ - :

DhosE 0F | TaLL oF i jusT oY | J0ST HaL
| THE PEOSLE THE PEOPLE |, b AND DICK | AU
[PeSE— | L . Y —

- —

LOw 0F ALL OF JUST VETA JUST SHIPLEY
THp RLPDLF THE PEOPLE AT ALICE ARD “apy
1 3 ¢ .

x 3 .

Item pair 18-A, 20-B functions at the cognitive level of evaluation.
Mean net gain from pretest to posttest for the experimental group was
13 percent (from 12 to 25 percent), while gain for the control group was
two percent (from 15 to 17 percent). We attribute the experimental

Table 209. Item Responses and Biserial Correlations
for Experimental and Control Groups

Student | Item Pretest Posttest
Group 4 Percent of N Percent of N b

N A B C D M O Nt A B C D M O| Pre | Post

Experi~- | 18-A |78] 26 12 15 45 1 1 |85|19 28 21 32 0 ~.38 .07
mental | 20-B 85| 40 12 31 14 4 0 |78|44 21 2410 1 0 }.12 .14

(=]

|

control | 182 (841 3117 14 36 2 0 |82|24 22 22 27 4 1]-.20| .41
n 20-B |82 38 132218 6 2 |84/44 13 26 17 0 0] .28 |-.08

A
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Table 210. Pretest to Posttest Changes
(The response choice for 18-A is cited first.)

Item Pair 18-A, 20-B Percent Change, Pretest to Posttest
Correct : :
. Parallel Distractor Pairs
Student Choice a
Group

B B B+B A A A+A C Cc C+C D D D+D

Experi-
mental +16 +9 +13 -7 +4 -2 +6 -7 -1l -13 -4 -8

] Control +5 0 +2 -7 +6 0 +8 +4 +6 -9 -1 -5

grovp gains to the effect of instruction, but the low level of achieve-
ment indicates that more emphasis should be placed on helping students
understand that it is possible for each person to view a figure and

interpret differently than any other person.

WHICH 1S & PART OF THE DIGESTIVE SYSTEMD 21a ael e 1T A BERTOF Tel eLN0 BUMPING CYSTIMY

PWRK AN K IN THE CIRCLE ON THE LIME TMAT TOUCHES THAT PART, W T B 0 L AT e BT Tager Tel Suat

it

One item pair, 21-A, 18-B is an item measuring achievement from

Unit I to determine if students are remembering information from last

Fall.
Table 211. Item Responses and Biserial Correlations
for Experimental and Control Groups

Pretest Posttest r

Student | Item Percent of N Percent of N b
Group *# In| a B cp M o|NBaBCD M opre]| Post
Experi-| 21-a |78 6 23 ég 10 0 O |85] 7 28 éi 12 0 O} .55 .55
mental | 18-B |85 8 2 10 22. 0O 0|78/ 5 1 3 21 0 0} .60 .60
Control 21-aA |84 8 35 22 23 0 0 |82 7 32 41 17 0 2] .38 .56
18-B (82| 7 10 1367 O 2 (84 7 5 78 1 0].48] .22
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Table 212. Pretest to Posttest Changes
(The response choice for 21-A is cited first.)

Item Pair 21-A, 18-B Percent Change, Pretest to Posttest

Student Cor?ect Parallel Distractor Pairs
Group Choice

(o D C+D A A A+A B B B+B D C D+C
Experi-
mental -7 +12 +2 +1 -3 -1 +5 -1 +3 +2 -7 -2
Control +6 +13 +10 -1 0 -1 -3 -5 -5 -6 -6 -6

Item pair 21-A, 18~B functions at the cognitive level of comprehen-
sion. The pretest and posttest levels of achievement of 70 and 72
percent, respectively, for the experimental group are entirely satis-
factory. It appears that the EMH students in our sample are retaining

information they have learned.

Objective Achievement Tests

Descriptive pata and Interpretation. Pretests were administered

to experimental classes between February 2 and March 31, 1971 and to
control classes between February 10 and March 15, 1971. A continued
difference in the amount of time devoted to science instruction resulted
again in widely spread posttest administration dates for the experi-
mental group. The earliest was March 8 and the latest May 5, 1971.
Control group posttests were administered between March 19 and May 20,
1971.

Raw score frequency distributions on the tests for both experi-
mental and control classes are shown in Table 213. Tables 214 and 215
provide more detailed descriptive data on pretest and posttest scores
and on residual gain scores, calculated with the raw regression coef-

ficient for the combined experimental and control classes. The
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interpretations that follow are based on the data provided in these

tables.

Table 213. Frequency Distribution of Raw Scores for
Test Forms A and B, Experimental and Control Groups, Unit III

Eiggrimental Groups Control Groups
Raw Pre Post Pre Post Pre Post Pre Post
Scores A B B A A B B A
24~25 1 1
22-23 5 1 5 1 7 1
20-21 3 14 5 8 2 5 3
18-19 11 23 13 19 8 18 5 6
16~17 13 14 15 20 18 17 12 16
14~15 19 10 17 14 16 10 23 16
12-13 12 5 16 7 17 14 11 20
10-11 6 12 4 11 3 14 11
8-9 8 4 5 2 7 4 9 6
6-7 5 2 1 3 4 4 4 1
4-5 1 1 1 2 1
2-3 1 1 1
0-1 1
Totals 78 78 85 85 84 84 82 82

1. Experimental classes using pretest Form A registered means

above and below the range of the standard error of measurement;

the mean of one experimental class using pretest Form B was

below the standard error or measurement, indicating different

levels of student knowledge prior to instruction in Unit III.

Because of this result, covariance analysis with pretest and |
posttest scores and/or analysis of variance using residual gain

scores will be necessary for any comparisons of student achieve-

ment among experimental classes.
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2. Posttest means for Forms A and B were also outside the range of
the standard error of measurement., but posttest reliabilities
were above the minimum acceptable level of .70. Eleven of 16
experim>rital classes showed positive mean residual gain scores
and those with negative means were not seriously low. A multiple
stepwise regression was performed to determine the effects of the
independent variables on posttest scores. Analysis of variance on
residual gain scores was also performed to confirm the results of
analysis of covariance.

3. Means for control classes using both pretest forms were outside
of the range of the standard error of measurement, indicating
different levels of knowledge at the time of pretesting.

4. Posttest means for control classes were outside the limits of
the standard error of measurement for both Form A and Form B.
Three control classes, 82, 84 and 88 all scored very high mean
residual gain scores, indicating that instruction probably took
place in these classes between pretesting and posttesting. As
was the case with Unit II, this result eliminates the possibility
of using control classes to compute a test-retest reliability
for Unit III. Also similar to Unit II and confirming our hypothesis
of control group instruction, an examination of the control group
test score frequency distribution (sce Table 213) also indicates

upward shifts.

Multiple Stepwise Regression Analysis

Experimental Group, Unit III. To determine the effect of the

independent variables on posttest scores, the following question was

ERIC

Aruitoxt provided by Eic:
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investigated: "Is there . significant difference in the level of
achievement on the posttest among students in EMH classes having dif-
ferent background variables?"

The following independent variables were used to test this question:
sex, age, WISC Full Scale IQ, race, teachers' assessment of reading
achievement, teachers' assessment of verbal participation, and pretest
score. All scores from Form A and Form B were pooled and treated as
the results from one test.

The results for the posttest administered to the 163 students in
the Unit III experimental group are summarized in Table 216, The F-

level of race was not high enough to enter into the regression equation.

Table 216. Results of Multiple Linear Regression Analysis,
Experimental Group, Unit III.

Independent Variable Bi SBi F

Sex -0.1895 .4720 0.1612

Age 0.0031 .0151 0.0418

WISC Total IQ 0.1079 .0308 12,2815%*%*

Reading 0.3487 .1881 3.4356
Achievement

Verbal -0.0364 .1964 0.0343
Participation

Pretest 0.5305 .0753 59.3864**

**Significant at the .001 level, F = 10.83

.001(1,156)

The F~value for each independent variabie determines the level at
which that variable is a significant predictor of a score on the post-
test instrumenc.

Discussion
——=tu>510n

The data indicate that sex, age, race, teachers' assessment of
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reading achievement and teachers' assessment of verbal participation
are not significant predictors of success on the posttest. WISC Total
IQ and the pretest score are very high predictors of success on the
posttest (P<.00l1). These results are essentially tne same as those
obtained for the previous units, except that IQ and pretest scores are
the only significant predictors for Unit IIXI. An analysis of variance
was computed to determine the exact relationship between IQ scores and

success on the posttest.

Table 217. Matrix of Correlation Coefficients
Experimental Group, Unit III

Reading Verbal

Total Achieve- Partici- Pre- Post-
Age 10 Race ment pation test test
Sex -.108 -.156 -.039 .082 -.045 -.271 -.199
Age -.065 =-,212 .286 .080 . 364 .231
Total IQ -.059 .270 .287 .482 .534
Race -.093 -.195 -.096 -.076
Reading
Achieve- . 388 . 201 .290
ment
Verbal
Partici- .198 .213
pation
Pretest .692

The effect of the pretest accounts for approximately 47.9 percent
of the variance in the regression equation, which is higher than either
Unit I or Unit II. The combination of pretest and WISC Total IQ account
for 53.1 percent of the variance, which is also an improvement over

Units I and II. The inclusion of all of the variables except race
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accounts fur 54.4 percent of the variance in the regression equation,

as contrasted with 45.8 percent for Unit II and 53.5 percent for

Unit I.
Table 218. Multiple Stepwise Regression Analysis
Experimental Group, Unit II
Step Multiple Increase No. of
Num- Variable 2 2 F-Value Independent
ber Entered r r in r to Remove Variables
1 Pretest .6924 .4794 .4794 148,2794 1
2 Total IQ .7289 .5314 .0519 17.7249 2
Reading
3 Achieve- .7372 .5434 .0121 4.2085 3
ment
4 Sex .7375 .5439 .0005 .1709 4
5 Age .7376 .5441 .0001 .0444 5
6 Verbal Par- .7377 .5442 .0001 .0343 6
ticipation

Objective Achievement Tests

Analyses of Variance and Covariance, Experimental Group, Unit III.

Two different statistical analyses were performed to investigate the
question, "Is there a significant difference between experimental classes
in the level of achievement on the Unit ITI post :est?" The results of an

analysis of covariance are summarized in Table 219. These results

Table 219. Analysis of Covariance Between Classes
on Adjusted Unit III Posttest Means, Pretest as Covariate

Source d.f. Mean Square F-Ratio
Between Groups 15 11,2801 1.:899
Within Groups 146 7.5710

No significant difference, F 1.67

.05(15,146)
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indicate that there are no significant differences between experimental
classes on posttest means adjusted for differences in pretest scores.
Table 220 summarizes the means and standard deviations for

pretests and posttests for each class in the experimental group.

Table 220. N, Means, Standard Deviations, and Adjusted Means of 16 Classes
Experimental Group, Unit III '

Posttest Adjusted

Class Posttest Standard Posttest Pretest

Number N Mean Deviations Mean Mean
21 5 14.80 3.77 15.52 13.20
22 10 16.40 3.95 17.84 12.20
23 11 17.73 3.44 18.19 13.55
24 9 14.11 4.34 17.38 9.67
25 10 18.10 1.45 17.51 15.00
26 14 20.43 1.65 17.83 17.79
27 11 15.55 4.61 17.13 12.00
28 8 37.00 2.78 16.05 15.50
31 8 17.38 3.54 16.16 15.88
32 11 13.64 4,78 15.09 12.18
33 12 16.42 4.08 15.77 15.08
34 11 17.00 3.00 15.82 15.82
35 10 13.80 3.91 14.80 12.80
36 11 18.36 3.26 17.06 16.00
37 14 15.71 3.75 16.11 13.64
38 8 17.75 3.37 16.89 15.38

An analysis of variance on residual gain scores was performed
to confirm the results of the analysis of covariance. The residual
gain score used in this analysis was computed using the within-class
pooled regression coefficient of experimental classes only. The
results of the analysis of variance, indicating no significant differ-

ence between classes, are summarized in Table 221. This result

confirms the results of the analysis of covariance.
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Table 221, Analysis of Variance Between Classes on Residual Gain Scores
Experimental Group, Unit III

Source d.f. Mean Scuare F-Ratio
Between Groups 15 11.3154 1.5048
Within Groups 147 7.5184

N \ \ ] = .

No significant difference, F.OS(15,147) 1.67

Table 222 summarizes the means and standard deviations for

residual gain scores for each class in the experimental groug.

Table 222. Residual Gain, Class Data, Experimental Group, Unit III

Class Standard Standard

Number N Mean Deviation Error Maximur  Minimum  Range
21 5 -1.06 2.23 1.C0 1.60 ~-3.16 4.76
22 10 1.27 3.33 1.85 6.90 ~-3.43 10.33
23 11 1.62 2.72 0.82 5.18 ~-3.82 9.00
24 9 0.81 3.38 1.13 4.62 ~4.65 9.27
25 10 0.94 1.29 C.41 3.18 -1.05 4,23
26 14 1.26 1.71 C.4¢€ 5.84 ~0.88 6.72
27 11 0.56 3.53 1.06 3.73 ~-3.93 7.66
28 8 -0.52 1.88 0.66 1.57 -3.16 4.73
31 8 -0.41 2,23 0.81 3.12 ~4.43 7.55
32 11  -1.48 3.88 1.17 3.01 -8.71 11.72
33 12 -0.80 2.96 0.85 3.90 -6.27 10.17
34 11  -0.75 1.65 0.50 1.84 ~-3,27 5.11
35 10 -1.77 3.32 1,05 3.29 -6.99 10.28
36 11 0.48 2.84 0.86 4,57 ~-6.05 10.62
37 14 -0.46 2.75 0.73 3.12 ~7.54 10.66
38 8 0.32 2,01 0.71 2.73 -3.05 5.78

Discussion o

Teachers adhered more strictly to teaching strategies in Unit III

than in Unit II and once again, as was the case with Unit I, no signifi-

cant differences were found between classes. 1In view of these results,
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it seems very important that teachers using the revised edition of
ME NOW be given some kind of pre-service or in-service training to

familiarize them with the philosophy and rationale of the program.

One-Way Analysis of Variance Experimental Group, Unit III. The

results of the multiple linear regression on the posttest indicated
that WISC Total IQ was a significant predictor of success on the
posttest. To further investigate this result and to minimize the
effect of the regression to the posttest mean, the following question
was investigated: "Is there a significant difference in residual gain
scores between students blocked on 3 levels of WISC Full Scale IQ
scores?"

Residua. ain scores for 163 students with WISC Full Scale IQ
data were blocked on three different levels of IQ scores: 66 and less,
67 to 79, and 80 and above. An analysis of variance was performed on
the residual gain scores in this one-way ANOVA design. Table 223
summarizes the results of the analysis of variance, indicating that
there is a significant difference between students in the three 1Q

levels.

Table 223. ANOVA, Residual Gain Blocked on WISC Full Scale IQ
Experimental Group, Unit III

Source d.f. Mean Square F-Ratio
Between Groups 2 52.4699 7.1744%*
Within Groups 160 7.3134
**Significant at .001 level, F 001(2,160) = 6.91

. ’

Table 224 summarizes the means and standard deviations for each

of the three cells in the model.
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Table 224. Cell Means and Standard Deviations
Blocked bata, Unit III

Standard
10 Level N Mean Deviation
80+ 29 0.99 1.86
67-79 929 0.28 2.59
<66 35 -1.40 3.49

Riscussion

The results of the analysis of variance indicate that there is a
significant difference between students whose IQ0 scores are above 66
and those whose IQ scores are 66 and helow (P<.00l). This result
indicates that the students for whom the materials were designed,
those whose IQ scores are between 65 and 80, are experiencing success
with the use of ME NOW. Similar to the results on previous units,
students in the low IQ group (<66) do not perform as well as those
students with higher IQ scores. One different result in Unit IIX
testing was that those students with IQ scores between 67 and 79 did
not attain higher residual gain scores than students whose IQ scores
were 80 and above. The need for suggestions to the teacher on how to
use ME NOW for students whose IQ is below 66 is further emphasized by

the results from Unit III.

Experimental-Control Group Analyses. To investigate the question,

"Is there a significant difference in student achievement between the
experimental and control groups?" residual gain scores were computed
using the raw regression coefficient, obtained by pooling all experi-
mental and control students, and an analysis of variance was performed.

Table 225 summarizes the mean residual gain scores and standard

deviations for both groups.
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Table 225, Residual Gain Means and Standard Deviations
Experimental and Control Groups, Unit III

Group N Mean Standard
Deviation

Experimental 163 0.65 2.81

Control 166 -0.64 3.08

Table 226 summarizes the results of the analysis of variance,
indicating a significant difference between the experimental and

control groups (P<.001).

Table 226. ANOVA, Experimental and Control
Residual Cain Scores, Unit III

Source d. f. Mean Square F-Ratio
Between Groups 1 137.6530 15.8526*%*
Within Groups 327 8.6833
PP -
Significant at the .00l level, F.001(1’327) 10.83
Discussion

The results of the analysis of variance indicate that there is a
significant difference between the experimental and control groups on
residual gain scores (P<.001). On the basis of these results, we
concluded that the experimental Unit III materials did have an effect
on EMH students, as assessed by the objective tests. Twenty-four of
the 25 items on both forms assessed achievement on major objectives in
Unit III; one pair of items measured recall from Unit I. Seven of the
24 Unit III items were judged to provide baseline information, and
17 were considered to be good indicators of student growth from pretest

to posttest.
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Factor Analysis. To determine the structure of the Unit III

achievement tests, a Harris-Kaiser oblique, unnormalized, orthogonal
rotation was performed on the results of posttests A and B. For
posttest A, 15 factors were identified which accounted for 47 percent
of the variance. For posttest B, 16 factors were identified which
accounted for 47 percent of the variance.

Table 227 presents the results for posttest A, showing only those
factors with eigenvalues above 1. The objective measured and cognitive
level >f each item is included, as is a hypothetical name for each
factor. The cognitive levels identified are the same as those used

in the previous units.

Table 227, Factor Structure - Unit III, Posttest A

Factor Items Cognitive Objective Name
Level

1 5 high 303 balance ~ visual
13 low 300 interpretation
18 high 303

2 15 high 302 coordination = balance
20 high 300

3 1 knowledge 301 sense - protection
22 low 300

4 11 high 300 muscle action
17 knowledge 3c2

Table 228 presents the results of posttest B, showing only those
factors with eigenvalues above 1.

For Unit III, item pair 22-A, 19-B was the only pair identified
in the factors with eigenvalues above 1. Many of the other paired

items appeared in factors with eigenvalues below 1. Items loading
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Table 228. Factor Structure - Unit I1I, Posttest B

Cognitive

Factor Items Level Objective Name
} 1 7 ) low 302 senses - protection
12 low 301
L 13 knowledge 302
’ 22 low 300
2 19 low 300 protection
3 1 knowledge 301 senses - heartleat
4 knowledge 301
18 low Unit I

e Jm

on the four factors of posttest A and the three factors of posttest
B were well distributed across the test. There were more items dealing

with the senses in posttest B factors (eigenvalues above 1) than in

posttest A.

Summary

We can conclude that students in our sample learned from the ex-
perimental Unit III materials. Experimental group achievement was
satisfactory and significantly higher than control group achievement.
Students whose IQ scores were higher than 66 scored significantly
higher than students whose 1Q scores were 66 or below on adjusted
posttest scores. Both teacher feedback and achievement test items
identified areas of instruction where modifications were necessary.

Student interest and enthusiasm remained high throughout the unit.
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CHAPTER V

EVALUATION OF UNIT IV

|
?
GROWTH AND DEVELOPMENT |

The Instructional Program

Instruction for 13 of the 16 experimental classes began from
March 8 to May 14, 1971. Six of the 16 classes either did not use
or did not complete Unit IV for various reasons. Three of these

were unable to use the materials because of school board policies

governing the study of human reproduction. The other three teachers
did not have enough time left after completing Unit III to complete
Unit IV and administer posttests. Because of the sensitive nature of
the topic of human reproduction, most control group teachers did not
want to administer the pretests and posttests unless some instruction
could be given, which would eliminate using these classes as a control.
Because of these difficulties, the decision was made not to use a
control group for Unit 1V.

The growth and development of a human being from the moment of
conception through old age is the focus of Unit IV. It provides a
focal point for integrating and synthesizing the dynamics of the
entire life cycle. Instruction begins with a discussion on recogni-
tion of males and females, which leads into primary and secondary
sex characteristics with the use of slides and posters. Stages of
development from infancy to maturity are investigated using slides,
which leads to a study of different rates of development within age

groups. It is hoped that these differential rates of development
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will be understood by the EMH student to eliminate undue concern for
the slowly developing child.

Eggs from different aniinals, includir~ humans, are studied w~.th
the use of slides and worksheets. TLis leads into a study of female
sex organs during adolescence. Ovulation and menstruation are studied
and illustrated using an artificial model of female sex organs. The
role of male sex organs during adolescence is the next topic followed
by a discussion, with the aid of slides, of peer group attitudes and
"proper" male and female behavior. The role of parents is investi-
gated in a study about a family of geese. How an egJ becomes fertilized
by sperm from the male is studied with the aid of slides, worksheets
and magnifying glasses. Development of the fetus within the mother is
followed, again with the aid of slides, from conception through birth.
Prenatal care is stressed, as is the proper care of infants.

The above topics lead into a discussion of factors needed for
growth and development and the students construct charts of thei.
growth in height and weight from birth to the present time. Heredity
is introduced through the study of the students' and parents' height.
Characteristics of people at different ages are investigated, and the

unit terminates with a study of traits inherited from parents.

Effectiveness of Instruction:
Data, Analysis, and Interpretation

Objective 400. Students wiil associate sexual distinction with

body parts and characteristics. Three student activities and other

instructional strategies were designed to develop student competencies
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to achieve this objective. The writers assumed that the students had
little or no knowledge of the subject matter prior to instruction.

For activities 1 to 3, 69 percent of the teachers reported that
they used the strategies as described; 31 percent reported some modi-
fication. All teachers indicated that the strategies were successful.

Teachexs were unanimous in stating that most children were slightly
embarrassed when the slide of the nude child was shown and that the
embarrassment soon passed and fruitful discussions ensued. A typical
comment was, "After the first explosion of giggles I told them that I
knew that they were embarrassed but after a few days they would be
used to using the words for body parts and seeing the pictures: When
I asked them if they were interested in studying this subject, they
were most interested."

Several teachers mentioned that students noticed the wider hips
of the developed girls: "They noticed the wider hips of the older
girls (in the pictures) as compared to the boys. 3102 offered the
information that it was 'nature's' way of making women different so
t.:at there would be more room for a baby to grow inside the mother."
This was then included in the revised materials.

Another typical comment from activity 2 was, "Most kids when
they started wanted to use height and size of overall body to dis-
tinguish age. Hapyily as the lessons progressed the kids used other
means such a pubic and breast development as a basis of age. They were
further amazed to find out that at the same age there were different
stages of development."

Figure 110 shows that teachers found student reactions to be

extremely high across the three rating scales. All three activities
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were judged to be very important (see Figure 111).

Interest Pleasure Willingn~=ss
Disinterest Displeasure Unwillingress
100 gy
77 77
Percent of 5 = high
teachers 50 |k 4 . — 3 = neutral
(n=13)2 23 s 1= low
8 8
0]

5 4 3 21 5 4 3 215 4 3 21

Figure 110. Reaction of the majority of students .0 activities 1 to 3

Figure 111.

100
68
Percent 50 |- -
’ 30 Percent of
3 I teachers
0 (N=13)
5 4 3 2 1
Important OK Useless

Importance to students of activities 1 to 3

Figure 112 shows the proportion of students in the class who were

able to perform the behaviors specified

by the five subobjectives.

100 100
55
50 |- - 50 .
31 Percent of 27
10 ¢ l teachers
0 (N=12) 0
All 3 1 1 ,1 None 5 4 3 2 1
1339
Important OK Useless
Figure 112. Proportion of Figure 113. Importance of the

students able to perform
on subobjectives of
objective 101

subobjectives

19 | . . . .
The total number of teachers reporting in Unit IV is 13, although

complete pretest and posttest data were obtained for only 10 teachers.
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Eighty-six percent of the teachers reported that three-fourths or more

of their students could successfully perform the desired behaviors.

e

Teachers considered the subobjectives to be important also (see Figure

113).

Two item pairs were designed to assess achievement on this
objective. Since no control group was used in Unit IV, only experi-

) mental group item data will be presented.

WHICH OF THESE 1S FOUND IN MALES ONLY? 8 W-TCH OF THESE 1S FOURD N FEMALES CHLY? 128

PaRK AN X ON THE WORD YCU (HOOSE. Marn A% X ON TWE wORD YOU CHOGSE,

muis]  [ChEST [post]  [wone]  [iesmious)
A E ¢ o a 3 <

o

o

Item pair 8-A, 12-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest for the experimental group was
24 percent (from 39 to 63 percent). This gain is excellent and
certainly attributable to the effect of instruction. Staff visits to
classrooms at this time indicated a slight embarrassment on the part of
some teachers to discuss male and female sex organs with their students
during the early lessons. This effect gradually disappeared from the
teachers as well as from the sctudents, but we feel that the posttest
achievement level would have been higher if teachers had begun using
proper suggested temminology at the proper time. The biserial correla-
tions are excellent, especially the .94 for posttest B.

Table 229. 1Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest
Percent of N Percent of N b

N A B C D MO NNA B C D M 0] Pre |Post

Student| Item
Group #

Experi- | 8-A [47| 40 281715 0 0 [59(64 5 327 0 0] .34 .37
mental | 12-B SQJLQ'Q‘IO 3912 0 0 476211 919 0 0] .23 .94
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Table 230. Pretest to Posttest Changes
(The response choice for 8-A is cited first).

Item Pair 8-A, 12-B Percent Change, Pretest to Posttest
Correct . .
. | llel tractor Pairs
Student Choice Para Distrac
Group

A A A+A B D B+D*| C B C+B D C D+C

Experi-

+22 +23 +24 |-23 +7 -8 |-14 +1 -6 |{+12 -30 -9
mental

*B on Form A and D on Form B are not parallel distractors.

WHICH OF THESE CAN BEST TELL YOU IF THIS PERSON IS A BOY OF GIRL 9 WHICH OF THESE CAN BcST TELL YOU IF THIS PERSOM IS A BOY OR [
WHAT THE PERSCH IS DOING. THE PTRSON'S BODY PARTS THE PEPSON'S GIRL ~ WHAT THE PERSON IS DOING. THE PERSOM’S BODY PARIS.
kal® STYLE. WHAT THE PEPSON !S WEARING? THE PERSON'S HAIR STYLE. WHAT THE PERSON 1S WEARING?

o

Mark aN X ON YOUR CHOICE,
Maen av X on vOUR CHOILE.

WHAT THE PERSON THE PERSON’S THE PERSON'S WHAT THE PERSON
1S DOING BODY PARTS HAIR STYLE 15 WEARING [avar The mson“ lTHE PERSON’S THE PERSD«'ﬂ WHAT THE PERSON

A 5 < , {15 DOING BODY PARTS HAIR STYLE LIS WEARING
) A B C D

Item pair 9-A, 4-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest was 16 percent (from 32 to 48
percent). Again, these gains are excellent, but probably would have
been greater if teachers had commenced to use the proper terminology
at the onset of instruction. This gain is attributed to the effect
of instruction and can be accounted for by losses on all response
choices except "what the person is doing," which has a mean total gain

Table 231. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group | # Nl A B cDMOI|NABGCDM O|pPre|pPost
Experi- 9-A |47 6 22_30 40 0 O |59] 2 él_24 24 0 0 .40 .30
mental 4-B {59 2 22 32 27 0 O |47] ¢ 22 21 26 0 0 ].50 .66




Table 232. Pretest to Posttest Changes
(The response choice for 9-A is cited first.)

Item Pair 9-A, 4-B Percent Change, Pretest to Posttest
Student Cor?ect Parallel Distractor Pairs
Choice
Group

B B B+B | A A A+A C C C+C D D D+D

Experi-

+28 +6 +16 -4 +7 +1 -6 -11 -8 | -16 -1 -8
mental

of one percent. Proper behavioral roles for males and females was
emphasized and probably played a part in this result. Biserial correla-

tions indicate that both items are gcod discriminators.

Objective 401. Students will identify and distinguish functional

roles of organs related to sex. Four student activities and other

instructional strategies were designed to develop student competencies
to achieve this objective.

For activities 4 to 7, 67 percent of the teachers reported that
they used the strategies as described; 33 percent reported some modifi-
cation. Some changes initiated by the teachers worked out very well:
"For activity 5 I made a model using a plastic shampoo bottle for the
uterus, etc. I used a flower seed instead of a bead and put about 3
drops of Elmer's glue in the oviduct to plant the 'egg’' down the oviduct
to tne uterus and red coloizd water to wash the egg through the uterus
and vagira. This was very effective. The plastic bottle that I used
for the uterus had a neck about 4 inches long =~ so I used three
Tampax ~- one at a time -~ to show the children the 'process' of
menstruation and the means used by girls to care for this function.

The school nurse supplied me with a kit and we also demonstrated the

use of sanitary pads. We repeated the demonstration several times so
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that the children could actually see the egg pass through and out of the

‘organs'."

Som. minor problems were encountered in activity 7 with the schematic
i diagram of the male reproductive system. The schematic diagram shows the

testes above the penis and students were confusing the testes with the

A

kidneys. Thus, in the revised materials, the urinary system was removed

and tubes should be drawn from the testes to the penis.

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
75 75 75
Percent of 5 = high
teachers 50 -+ . — 3 = neutral
= 1l = low
(N=13) 25 17
8 8

0

5 4 3 2 1 5 4 3 2 1 5 4 3 2 1
Figure 114. Reaction of the majority of students to activities 4 to 7
Figure 114 shows that teachers found student _eactions very high
across the three rating scales. The average importance ratings across

the four activities were also very high (see Figure 115).

100
73
Percent 50 —
27 Percent of
I teachers
0 (N=12)
5 4 3 2 1
Important OK Useless

Figure 1l15. Importance to students of activities 4 to 7
Teachers reported a moderately high proportion of students
experiencing success on the eight subobjectives of objective 401.

Seventy-two percent of the teachers reported that three-fourths or
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more of their students were successful. Figure 117 shows that teachers

rated the subobjectives as being very important for EMH students.

100 ) 100
) 75
50 | 47 - 50 4
25 24 Percent of 25
4 l teachers
0 (N=12) 0 -
A11_3__l_1_<_1.None 5 4 3 2 1
4 2 4 4
Important OK Useless
Figure 116. Proportion of Figure 117. Importance of the
students able to perform subobjectives

on subobjectives of
objective 401

Five item pairs were designed to assess student achievement on
objective 401.
WHICH OF THESE COMES FROM FEMALES ONLY. SPEPM. SEMEN. URINE. £66S? 3a WHICH OF THFSE COMES FROM MALES ONLY. EG6S. URINE, MILK., SPERM? )

Mare AN X ON THE WORD YOU CHOOSE.
MARK AN X ON THE WOAD YOU CMOOSE.

[oeene]  [stren]  [uoie] @
» B C D

Item pair 3-A, 7-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest was 35 percent (from 44 to 79
percent). This is considered an excellent gain attributable to the
effect of instruction. Marked shifts cccurred from all other item
pairs from the pretest to posttest. Actually, pretest responses were
very nearly random in pattern. Biserial correlations are excellent.

Table 233. Item Responses and Biserjal Correlations
for Experimental Grcup

Student | Item Pretest Posttest .
Group 4 Percent of N | Percent of N
NABCDLON BCDMOPrL_EQs_f___
Experi- 3-A |47 ] 28 19 21 23 0O 0 5917 0 3 90 0 0 {.43 .80
mental | 7-B 59| 5221954 0 0 47|26 4 466 0 0 .56 | .53
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Table 234. Pretest to Posttest Changes
(The response choice for 3-A is cited first).

Item Pair 3~A, 7-B Percent Change, Pretest to Posttest
Correct X .
Student Choi ce Parallel Distractor Pairs
Group

D D D+D A a A+A c B C+B B Cc B+C

Experi-

mental +58 +12 +35 (-21 +21 0 |~-18 -18 -19 |-19 -15 -17

WHICH OF THE FOLLOWING PRODUCE EGGS?

MaRx AN X ON THE PICTURE YOU CHOOSE,

MARK AN X ON THE PICTURE YOU CHOOSE.

Item pair 5-a, 19-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest was 37 percent (from 51 to
88 percent), which is considered excellent and is attributed to the
effect of instruction. Very marked shifts occurred from all other
response choices from pretest, where responses were very nearly random,
to posttest. Biserial correlations are exceptionally high. It is
apparent that before instruction many more students were familiar with
the fact that males produced sperm than with the fact that human females

Table 235. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group # Nl A B C DMGO/|N & B C D M O] pre |Post

(=]

97 2 2 0 .49 | .75
277 4 2 0 .44 .78

Experi~| 5-a |47 38 3815 6 2 0 (59| 0 97
mental | 19-B |59 24 3 61 12 0 0 (47|15

WHICH OF THE FOLLOWING PRODUCE SPERM? 198
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Table 236. Pretest to Posttest Changes
(The response choice for 5-A is cited first).

Item Pair 5-A, 19-B Percent Change, Pretest to Posttest
Student gﬁ;iigt Parallel Distractor Pairs
Grou
P B C B+C A B A+B*| C B C+D*| D A D+A
Experi-
Xperi=  |,59 +16 +37 |-38 -1 -18 |-13 -8 -l0| -4 -9 -8
mental

*A and C on Form A, and B and D on Form B are not parallel distractors.

produced eggs. The 97 percent posttest achievement level for Form A
indicates that knowledge of female egg production is very near the

mastery level.

MENSTRUATION IS EMBARRASSING., SHAMEFUL., HARMFUL. NORMAL? 13a MENSTRUATION IS SHAMEFUL. NORMAL., HARMFUL. EMBARRASSING® 188

MaRK an X ON YOUR CHOICE,

(embanrassing]  [swamern]  [wmmmeoL]  [worma Pare an X ow voum cuorct.
C

. B v [shameru worwat]  [wsewru]  [evarmassing
A B C 1l

Item pair 13-A, 18-B is really a measure of student attitude.

However, because we were striving to attain a shift from pretest to
pesttest for the response, "natural," we believe that students should
receive credit for the desired response and the score for this item

pair is included in the total score for both forms. Mean net gain

from pretest to posttest was 24 percent (from 40 to 64 percent), which

we consider to be excellent. If time were not such a factor near the
closing of the school year, more instruction time could have resulted in
a more significant shift in posttest responses. Biserial correlations are
very good, although not entirely appropriate for an attitude question.

Table 237. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest r
Stqdent Item Percent of N Percent of N b
Group * In a BcDMO|NR ASBTCTDM 0] Pre| Post
Experi-| 13-A 47| 26 23 13 38 0 0 59|15 81261 3 0] .60 .67
mental | 18-B (59| 12 41 19 27 2 0 |47| 6 68 17 6 2 0] .50 .50
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Table 238. Pretest to Posttest Changes
(The response choice for 13-A is cited first).

Item Pair 13-A, 18-B Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group

D B D+B A D A+D B A B+A o Cc C+C

Experi-

+23 +27 +24 |-11 -21 =16 |-15 -6 =10 | -21 -2 =11
mental

WHICH PAIR OF BODY PARTS SERVE THE SAME PURPOSE  TESTICLE = LTERYS,  l4a WHICH PAIP OF BODY PARTS SERVE THE SAME PURPOSE. TESTICLE - EGG. 9%
PESIS ~ OVARY. TESTICLE - OVAPY, PENIS - UTERUS? TESTICLE - VAGINA,, SPERM - VAGINA., SPERM -EGG?

Pagk an X on vauR cHoicE. MARK AN X ON YOUR CHOICE.

[testicee [PEXIS [testicee [egats TESTICLE TESTICLE SPERM SPERM
LTERLS OVARY DUAPY UTERLS £66 VAGINA VAGINA £66
A B T A 3 3 B

4

Item pair 14-A, 9-B functions at the cognitive level of analysis.
There was a mean net loss of four percent (from 36 to 32 percent) from
bretest to posttest on this item pair. Roth pretest and posttest
response patterns were random. It is clear that the process of equating
functions of two analogous organs is too complex for EMH students at
this level. We recommend, however, that the item pair remain in the
test for use by teachers during instruction to see if any students are
capable of performing this complex task. Testing with this item should
be on a one-to-one basis so the teacher can ask the student why a particu-
lar response was chosen. This is the only way to determine whether or
not the student is guessing.

Table 239. Item Responses and Biserial Correlations
for Experimental Group

Student | Item Pretest Posttest
Group # Percent of N Percent of N b

N A B C D M O Nf A B C D M O| Pre | Post

[«

Experi- | 14-A [47] 17 17 26 40 0 59| 322 2451 0 0f.02| .31
mental | 9-B 59| 10 83744 O 0 (47| 9 1534 43 0 0| .40 | .44




Table 240. Pretest to Posttest Changes
(The response choice for 14-A is cited first).

247

Item Pair 14-A, 9-B bPercent Change, Pretest to Posttesc

Correct . .
Student Choice Parallel Distractor Pairs
Group
C D C+D A A A+A B B B+B D C D+C
X i-
Expex =2 =1 -4 |=14 =1 =7 | +5 47 47 |+11 -3 45
mental

MASTURBATION IS DESTRUCTIVE., SHAMEFUL., HARMFUL. NATURAL> 174 AGSTURPATION 1S NATURAL, SHAMTFUL, HARMFUL, DESTPUCTIvE®

Mark an X 0% vOuR CHOICE.

{estRucTive]  (sameruc]  TwRmwrol]  [watomal]
A B 4 u

Mark &N X SN YOUR CHOICE.

[rareac]  [swaMeruc ] [wameri]  [pEsTRucTIvE ]
A E C L

Item pair 17-A, 14~-B was designed to measure changes in student

attitude before and after instruction. This item pair is treated
similar to 13-A, 18-B, that is, we are looking for a shift to the
response, "natural," and this response is being scored and added to
the total test score. Mean net gain from pretest to posttest was 29
percent (from 39 to 68 percent), which we attribute to the effect of
instruction. There were losses on all other response choices.

Table 241. Item Responses and Biserial Correlations
for Experimental Group

148

Pretest Posttest r
Student | Item Percent of N Percent of N b
Group *Inl A Bcobowmolna s C D M O] Pre| post
Experi- | 17-A {47} 23 19 21 29 0 0 59|14 12 15 gg 0 0| .62 .62
mental | 14~B {59 41 20 25 14 0 O |47 79 2 613 0 0}.32 .78
Table 242. pretest to Posttest Changes
(The response choice for 17-a is cited first).
Item Pair 17-A, 14-B Percent Change, Pretest to Posttest
Séggint gﬁ;iizt Parallel Distractor Pairs
P D A D+A A D A+D B b B+B C C C+C
EXDETL™ 1,23 438 429 | =0 =1 -4 | =7 -18 -12 | -6 -19 -12
mental
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Biserial correlations are exceptionally high, although not entirely

appropriate for attitude questions.

Objective 402. students will infer social roles related to sex.

Two student activities and other instructional strategies were designed
to develop student competencies to achieve this objective,

For activities 8 and 9, 92 percent of the teachers reported that
they used the strategies as described; eight percent reported some
modification. No problems were encountered in either activity 8 or 9.
One teacher's comment was typical of most received: "Activity 9
really turned the kids on. It was so good that the discussion could
have been carried on almost forever. It was probably one of the best

lessons for motivating my group."

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
100
69 69 i .
Percent of 5 = high
teachers 50 | 4 — — 3 = neutral
(N=13) 31 23 23 1l = low
8
0]

54 3 21 5 4 3 2 1 5 4 3 2 1
Figure 118. Reaction of the majority of students to activities 8 and 9
Figure 118 shows that student reactions were very high across the
three rating scales. Both activities were judged importa < by the
teachers, but the importance is not rated as high as student enthusiasm

(see Figure 119).
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100
56
Percent 50 36 —
Percent of
8 l teachers
0 (N=13)
5 4 3 2 1
Important OK Useless

Figure 119. Importance to students of activities 8 and 9
Figure 120 shows the proportion of students who were able to success-—
fully perform the behaviors specified by the two subobjectives of
objective 402. Ninety-two percent of the teachers reported that three-
fourths or more of their students were successful. Figure 121 shows that

teachers rated the subobjectives as very important,

100 100
65 75
50 - — 50 |- —
7 Percent of 25
8 teachers
0 (N=13) 0
All 3 1 1 <l None 5 4 3 2 1
4 2 377
Important 0] ¢ Useless
Figure 120. Proportion of Figure 121. Importance of the
students able to perform subobjectives

on subokjectives of
objective 402

No test items were designed to assess student achievement on this
item. However, teacher reports, as indicated by the above figures,

show that student success was at an acceptable level.

Objective 403. Students will associate parental roles with the

formation and development of a new individual. Five student activities

and other instructional strategies were designed to develop student

competencies to achieve this objective.
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For activity 10, which deals with human fertilization, 82 percent
of the teachers reported using the strategies as described, nine percenc
(one teacher) reported much modification. The teacher reporting much
modification sent activities 10-15 home for the parents to teach; her
feedback has been valuable and will continue to be used but we elimina-
ted her class from the test analysis. No problems were encountered by

the teachers in activity 10, only intense curiosity about sexual

intercourse.
r Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
3 100
64 73
Percent of 64 5 = high
teachers 50 + - — 3 = neutral
(N=11) x = 27 1= low
0

54 3 21 5 43 215 4 3 21
Figure 122. Reaction of the majority of students to activity 10
Figure 122 indicates that teachers judged student reactions to be
very high across the three rating scales. Figure 773 shows that

teachers considered the activity to very important.

100

Percont 50

Percent of
J 83 l teachers
0 (N=13)
5 4 3 2 1
Important OK Useless

Figure 123. Importance to students of activity 10

Figure 124 shows the proportion of students who were able to

successfully perform the behaviors specified by the seven subobjectives
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for activity 10. Eighty-four percent of the teachers reported that
three~fourths or more of their students were successful. Figure 125

shows the average teacher rating of importance over the seven

subobjectives.
100 100
75
66
50 |- ~ 50 |- -
18 Percent of 24
12 3 l teachers
0 1 (N=11) 0 L ]
All 3 1 1 <l None F 4 3 2 1
4 2 11
Important OK Useless
Figure 124. pProportion of Figure 125. Importance of
students able to perform subobjectives

on subobjeccives of
activity 10

For activities 11 and 12, 83 percent of the teachers reported
using the strategies as described; 17 percent reported some modifi-
cation. All teachers reported that the strategies were successful.
Teacher comments were very positive on these activities. An example
is: "There were many great questions that this activity brought about
such as why multiple births, birth control, and why some women did not
get pr;gnant. It was a challenge to answer but great fun. Also I think
it shows that the kids know more than we th.rk. The lesson was really
good and it made development vory clear. I was pleased to find that
the kids figured out that blood goes through the umbilical cord because
blood carried food all uver che body but the baby could not eat his own
food so he had to use both mother's food and oxygen."

Figure 126 shows that student reactions were verv high across
the three rating scales. ligure 127 shows the average teacher rating

of importance for the two activities.
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Interest Pleasure Willingness
Disinterest Displeasurz Unwillingness
100
82 82 82
Percent of 5 =
teachers 50 } 4 . ] 3 =
=12 =
(N=12) 18 18 18 1
0

54 3 2 1 5 4 3 215 4 3 21

high
neutral
low

Figu.  126. Reaction of the majority of students to activities 11 and 12

100
73
Percent 50 -
Percent of
13 13 l teachers
0 (N=12)
5 4 3 2 1
Important OK Useless

Figure 127. Importance to students of activities 11 a. } 12

Figure 128 shows the proportion of students who could successfully

perform the behaviors specified by the seven subobjectives of activities

11 and 12. Ninety percent of the teachers reported that three-fourths

or more of their students could perform the specified behaviors; 47
percent reported that all of their students were successful. Figure

129 shows the average teacher rating of the importance of the seven

subobjectives,
100 100
76
50 7 43 4 50 -
Percent of
. I teachers 19 14
5 5
0 (N=11) 0
All3 1 1 <1 None 5 4 3 2 1
4 2 1%
Important OK Useless

Figure 128. Proportion of Figure 129. Importance of the
students able to perform subobjectives

on subobjectives of
objective 403
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For activities 13 and 14, 67 percent of the teachers reported that
they used the strategies as described; 33 percent reported some modifi-
cation. Ninety-two percent of the teachers reported that the strategies
were successful. Many teachers reported student misconceptions con-
cerning development of the unborn child and the actual birth process.
One example is typical: "Most of the students thought the mother's
'stomach' was cut open to deliver a baby. Once the idea of regular
birth delivery was presented they seemed to have no difficulty at all

in following ideas. The girls really worried about what would happen

to their stomach.”

Interest Pleasure Willingness
Disinterest Displeasure Unwillingness
loo
67
Percent of o7 67 5 = high
teachers 50 } + ~ — 3 = neutral
(N=12) 33 33 33 1 = low
0

54 3 21 5 43 215 4 3 2 1

Figure 130. .ecaction of the majority of students to activities 13 and 14
Figure 130 shows that student reactions were again very high across

the three rating scales. Figure 131 shows that teachers also rated the

activities as being very important for EMH children. One teacher is

still embarrassed by the material and tends to rate most activities

100
67
Percent 50 H ~
29 Percent of
5 I teachers
0] (N=12)
5 4 3 2 1
Important OK Useless

Figure 131. Importance to students of activities 13 and 14




-

e Kt

254

dealing with reproductive organs or the reproductive process as

unimportant.

100 100
53
50 | 41 —~ 50 -
23 Percent of 28
20 8 7 1 I teachers 16 3
0 (N=11) 0
All 3 1 1 <l None 5 4 3 2 1
4 2 42
Important OK Usel :ss

Figure 132, Proportion of Figure 133. Importance of the
students able to perform subobjectives

on subobjectives of
activities 13 and 14

Figure 132 shows that the success ratio averaged across the seven
subobjectives of activities 13 and 14 was lower than for most previous
activities. Those subobjectives where student success was low dealt
mostly with determining the date of birth and date of conception by
counting days on the calendar. These activities should be simplified
and clarified in the revised materials. Several teachers noted that
having children determine the date on which they were conceived could
lead to proklems or embarrassment for the child, but the majority of
teachers advised us to 1eavg this in the activity and the discretion of
the teacher would determine whether or not it was used. The importance
of the subobjectives was generally quite high. The average ratings
across the seven subobjectives are shown in Figure 133. The above
problem led to a decreased rating by several teachers for several
objectives.

Eight item pairs were designed to measure student achievement on

objective 403.
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WHEPE DOES A BABY DEVELOP? 4a WHERE DOES A BABY "EVELOP? 68

MARK AN X IN THE CIRCLE ON THE LINE 74T TOUCHES TWAT PART Mags AN X 1% TaD (IRCLE Uh THE LINE TRAT TCUCHES TWAT oART,

Item pair 4-A, 6-B functions at the cognitive level of comprehen~
sion. Mean net gain from pretest to posttest was 35 percent (from 60
to 95 percent), which we feel is spectaculas and most certainly attri-
butable to the effect of instruction. The most notable shift from
pretest to posttest was from choosing the stomach as the location where
the baby develops to choosing the uterus. The 95 percent posttest level
approaches the 1evel-of mastery for this concept.

Table 243. 1Item Responses and Biserial Correlations
for Experimental Group

Pretest _Pogsttest
Student |Item [ Percent of X Percent of N r
Group #

N A B C DM O N|A B C D M 0O [Pre [Post

Experi- | 4-a (47| o 45 55 0 0 o0 bB9jo 395 2 0 o0 }.32 .95
mental | 6~B [59| 064 25 3 7 0}17 09 4 0 0o 0 |.62 | .45
Table 244. Pretest to Posttest Changes
(The response choice for 4-A is cited first).
Item Pair 4-A, 6-B Percent Change, Pretest to Posttest
Correct . .
Student ngice Parcllel Distractor Pairs

Grou —
P C_B C+B|A D A+D|B C B+C| D A Da

Experi-
mental |140 +32 435 0 -3 -2 |-42 -21 -31]| +2 0 +1
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BEFORE BIRTH WHERE DOES FOOD. OXYGEN. AND WATER 7a BEFORE BIRTH WHERE DO WASTES LEAVE THE BABY? 38
ENTER THE BABY?

MARK AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THAT PART,
Mark AN X IN THE CIRCLE ON THE LINE THAT TOUCHES THAT PART.

Item pair 7-A, 3-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest was 39 percent (from 37 to
76 percert). This excellent gain is attributed to the effect of instruc-
tion and can be accounted for by losses on all other response choices.

The most notable shift was from choosing the anus and mouth or nose as
the sites' of entering essentials and exiting waste materials (which were
studied in previous units) to choosing the umbilical cord on the posttest.
Biserial correlations are unusually high.

Table 245. Item Responses and Biserial Correlations
for Experimental Gronp

Pretest Posttest
Percent of N Percent of N b

N A B C D M O|N A B C D M Of Pre | Post

Student| Item
Group #

Experi-| 7-A |47/ 6344317 0 0 (59 38 7 3 0 o0l .53| .64
mental | 3-B |59/ 4739 5 8 0 0 (47/26 64 0 6 4 0| .53| .84
Table 246. Pretest to Posttest Changes
(The response choice for 7-A is cited first).
Item Pair 7-A, 3-B Percent Change, Pretest to Posttest
Student Cor;ect Parallel Distractor Pairs
Choice
Group
B B B+B A A A+A C D C+D D C D+C
EXPOXi- |15 425 439 | =3 21 -16 |36 -2 -17 |-14 -5 -8
mental




257

WHICH DRAWING SHOMS A FERTILIZED £66° 10s WHICH DRAWING SHOWS A FERTILIZED £667 138

Mark AN X ON YOUR CHOICE, Marx AN X ON YOUR CHOICE.

QO S0 0. 300

c D

Item pair 10-A, 13-B functions at the cognitive level of comprehen-
sion. Mean net gain from pretest to posttest was 27 percent (from 31 to
58 percent). We attribute this excellent gain to the effect of instruc-
tion. One possible problem on this item pair is that any of the eggs
could already have been fertilized, except the one which is being ferti-
lized (response choice C on Form A and D on Form B). It is recommended
that the stem of this item be changed to "Which egg is being fertilized,"”
to eliminate a possible problem of interpretation. Biserial correlation
levels are good, indicating that the item pair is discriminating between
high and low-scoring students.

Table 247. TItem Responses and Biserial Correlations
for Experimental Group

Student | Item Pretest Posttest rb

Group # Percent of N Percent of N
N A B C D (o] NNl A B C D M O] Pre |Post

M
Experi-| 10-A |47| 2 43262 0 0|59 5 35437 0 0]|.47| .39
mental | 13-B |59| 10 849 31 2 0 (47| 2 92862 0 0] .47 | .33

Table 248. Pretest to Posttest Changes
(The response choice for 10-A is cited first).

Item Pair 10~A, 13-B Percent Change, Pretest to Posttest
Correct . .
t Pairs
Student Choice Parallel Distractor
Group C D CtD|A B A+B|B A B#A| D C D+C

Experd= 1,22 431 427 | 43 -1 42 | -1 -8 -4 |-25 -21 -22
mental




e K ams

ERIC

Aruitoxt provided by Eic:

258

A CAILE WAS BORY IN APRIL. AROUT WHEN DID THE MOTHER EECOME PREGNANT? 1l A MOTHER BECAME PREGNANT IN JUNE. AEOUT WHEN WAS HER CHILD BORN? 58

s [ e R e R ey
| sePiemseR]  [ocTOBER)  [hovemstR]  [ecivee (sst]  [sepremeeR]  [ocroses]  [Novewser]  [ecemee)

MaRk 4% X ON THE MONTH YOU CHOOSE. MaRy % X (% THE MONTW YOU CHOORE.

Eza o
A B [ v [3 < L

A

Item pair 11-A, 5-B functions at the cognitive level of comprehension.
Item 11-A was deleted from analysis because there was no correct choice
(July) for the item. Because of this, no average gains were computed
and only achievement levels and gains for item 5-B are shown. Mean gain
from pretest to posttest for 5~B was 40 percent (from 20 to 60 percent),
indicating that instruction did have an effect on posttest achievement.

Biserial correlations are average.

Table 249. Item Responses and Biserial Correlations
for Experimental Group

£ Pretest Posttest r
Student | Item Percent of N Percent of N b
Group #
N A B C D M O N A B C D M O] Pre |Post
Experi~ | 11-A {47 deleted deleted
mental 5-B {59} 12 29 31 20 8 C {47 415 9 60 13 0] .46 .37

Table 250. Pretest to Posttest Changes

Item Pair 11-A, 5-B Percent Change, Pretest to Posttest
Correct . )
Student Choice Parallel Distractor Pairs
Group b A " .
Experx. -
+40 -8 -14 -22
mental
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BEFORE THEY ARE BORN BASIES GROW IN THEIR MOTHER'S. 124 BEFORE THEY ARE BORN BABIES GROW IN THFIR MOTHER'S 168
STOMACH, UTERUS, INTESTINE.. BLADDE®? INTESTINE, BLADDER. STOMACH., UTERUS?

Mark AN X ON YOUR CHOICE, MARK AW X ON YOUR cHoICE,

/ }/ | , ] :} j
iQD N \) / N ?; ( —r N \:2) ~
Y Y Y Y Y | LY Y | WV |
i m?m unfuﬂ M%””E] lﬁ’@ LisTesTine] | BLADDER ] | stomac | [uterus ]
’ A ] [4

4

Item pair 12-A, 16-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest was 52 percent (from 3¢ to 88

percent) , a truly remarkable gain attributable to the effect of instruc~

\ tion. The most notable change, as was the case with item pair 4-a,

6-B was from choosing the stomach on the pretest to choosing the uterus

on the posttest as the site where the unborn baby develops. Biserial 1
correlations are exceptionally high.
1

Table 251. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest
Percent of N Percent of N

N A B C D M O NfA B C D M O]|Pre |Post

Student | Item
Croup #

Experi~ | 12-A {47 57 171115 0o o0 |59 5 8 3 3 0 0].66 .84
mental | 16-B |59 5 53751 2 0 |[47(2 4 4 89 0 0].40 .79
Table 252. Pretest to Posttest Changes
(The response choice for 1Z-A is cited first).
Item Pair 12-A, 16-B Percent Change, Pretest to Posttest
Correct 1lel Di .
Student Choice Parallel Distractor Pairs
Group
B D B+D A C A+C C A C+tA | D B __D+B
Experi-

mental +71 438 +52 |-52 =33 -41 -8 -3 =5 [ -12 -1 -6
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WHERE WAS TrE UMEILICAL CORD ONCE ATTACHED? .z, weEBD WAy Teo MBIUICAL (ORD ONCE ATTACHED® 8

MARK AN K 14 THME CIRCLE O TWE LINE THAT TOUCHES THAT PART, YARK A% K N THE TIRCLE ON TRE LINE TRAT TOUGRES Tmal BART.

:E?‘ :

-

B

.

i

Item pair 15-A, 8-B functions at the cognitive level of compre-
hension. Mean net gain from pretest. to posttest was 15 percent (from
74 to 89 percent). This item pair is judaed to provide baseline
information, since 74 percent of the students in our sample knew that
the umbilical cord was attached at the navel prior to instruction.
With this high pretest level, the 15 percent gain is excellent and is
attributed to the effect of instruction. Biserial correlations are
exceptionally high.

Table 253. Iter Responses and Biserial Correlations !
for Experimental Group

a ' It Pretest Posttest r
Student | Item Percent of N Percent of N b
Group #

N A B C DM O NIA B C D M O|Pre |Post

Experi- | 15-A 47| 0621721 0 0 {59/ 09 8 2 0 o0/.63]| .86
mental | 8-B |59| 01483 3 0 0 [47/ 01387 0 0 0].45| .81

Tab'e 254. Pretest to Posttest Changes
(The response choice for 15-A is cited first.)

Item Pair 15-A, 8-B Percent Change, Pretest to Posttest
Correct . .
Student Chcice Parallel Distractor Pairs
Group
B C B+C A D A+D C B C+B D A D+A
Experi-
mental
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WHAT IS MISSING FROM THE DIAGRAM ABOVE?

WHAT IS MISSING FROM THE DIAGRAM ABOVE?

Mark AN X oM YOUR CHOICE., Mark an X on YGUP CMOICE,

Item pair 16-A, 11-B functions at the cognitive level of analysis.
Mean net gain from pretest to posttest was 41 percent (from 15 to 56
percent}, which is exceptionally high and attributable to the effect
of instruction. This item & - )nstrates clearly that many EMH students
can handle problems involving high level cognitive processes involving
one variable. The comparison of two variables at this same cognitive

level was not successful (see item pair 14-A, 9-B, objective 401).

Biserial correlations indicate that both items are good discriminators.

Table 255. Item Respor-~es and Biserial Correlations
for Experimental Group

Pretest Posttest r
Student| Item Percent of N Percent of N b
Group # N A B CDMO|NABT CD M 0} pre | Post
Experi-| 16~-A (47| 17 15 34 28 6 0 {59 7 58 824 3 0} .62 .52
mental| 11-B |59 15243425 2 0 |47 53 91523 0 0] .57 .42

Table 256. Pretest to Posttest Changes
(The response choice for 16-A is cited first.)

Item Pair 16-A, 1ll-B

Percent Change, Pretest to Posttest
Correct . .
Student Choice Parallel Distractor Pairs
Group B A BHA|A B aB|Cc c c+#c| D D DD
Experi-

mental +43 +38 +41 -10 -15 -13 |-26 -19 =231 -4 -2 -2
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IF AN LS50 IS FIPTILIZED, THE FEVALE CAM EYPLCT IO HAVE A 18a IF AN EGG S “CT SERTILIZED. TRE FEMALE CAN EXPECT TO  MAVE s
SABY., BECOME [LL. #AJE A MINTTRUAL PEPIGD, LOSE A BABY? A-ARY, BECOME ILL, kAVE A “LNCTPUAL PERIOT LOSE A FABY”

LLLLL

Marx an X oN vOUR fHoICE, M A T

HAVE A EECOME HLVE A MENSTRUAL 0S8 A CRYE A FECOMy HAVE A MENSTRUAL LOSE A
BABY il PERIOD BARY BARY ILL PERIOD BABY

A £ <

Item pair 18-A, 15-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest was 30 percent (from 33 to 63
percent). This very good gain is attributed to the effect of instruc-
tion. If more time could have been spent on instruction in Unit IV
we feel that the posttest achievement level would have been higher.
Biserial correlations are excellent.

Table 257. 1Item Responses and Biserial Correlations
for Experimental Group

dent| 1t Pretest Fosttest r
Studen em Percent of N Percent of N b
Group #
N A B C DM O NNl A& B C D M 0| Pre | Post
Experi~ | 18-A |47 49 91330 O 0 |59 73 51012 0 0f .56 .60
mental | 15-B {59 510 2064 0 0§47/ 9 25138 0 o0/} .19 .73

—

Table 258. Pretest to Posttest Changes
(The response choice for 18-A is cited first.)

Item Pair 18-A, 15-B Percent Change, Pretest to Posttest
Correct . .
Student Choj ce Parallel Distractor Pairs
Group
A c A+C B B B+B C A C+A D D D+D
Experi-

mental +24 +31 +30 -4 -8 -6 -3 +4 +1 | -18 -26 =25

Item pair 20-A, 17-B functions at the cognitive level of compre-
hension. Mean net gain from pretest to posttest was 26 percent (from
18 to 44 percent). This is an entirely acceptable level of achievement
which we attribute to the effect of instruction. Posttest achievement
Q

ERIC

Aruitoxt provided by Eic:




FOR A "4 BALY 10 BEGIN. A SPERM MUST GO FROM 20 FOR A NEW BABY TO BEGIN. A SPERM MUST GO FROM
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level was not as high as on item pair 16-A, 11-B, where a visual clue
was given in addition to the word clue. Biserial correlation levels

are average.

Table 259. Item Responses and Biserial Correlations
for Experimental Group

[JesTieE] s [vacina LI [ )
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Pretest Posttest
Student | Item Percent of N Percent of N b
Group * In] A BcpoMo|nNaBcoD M olpre]lpost
Experi~ | 20-a {47 17 19 ig 32 13 0 |59{10 37 ﬂg_ 7 3 0].39 .34
mental | 17-B {59 20 ll 25 34 3 0 [|47] 9 51_26 13 7 0] .28 .34

Table 260. Pretest to Posttest Changes
(The response choice for 20-A is cited first.)

Item Pair 20-A, 17-B Percent Change, Pretest to Posttest

Correct .
Student . ¢ Parallel Distractor Pairs
Grou Choice
3 C B C+B|A D A+D|[B C B+C| D A D+a
Experi-~

menta’ +23 +30 +26 =7 =21 -14 |+18 +1 410 [ -25 -11 -17

Objective 404. Students will relate changes in life's continuum

to human growth and development. Six student activities and other

instructional strategies were designed to develop student competencies

to achieve this objective.

For activities 15 to 17, 50 percent of the teachers reported using

the strategies as described; 29 percent reported some modification; and
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14 percent reported muc. modification. Seventy-nine pexcent of the
teachers reported that the strategies were successful and 21 percent
reported some difficulties. The major complaint received concerned the
colors used on the daylight blackboard projection slides with most
students desiring more realistic colors. The other problem was the
difficulty in finding 3 mother willing to bring an infant into the
classroom for a discussion of the proper care of the newborn. Also,
the slide projected on the wall to measure height would not work in
several classrooms where the projector could not be moved far enough

| away from the wall to project an image of the prover size. Most

difficulties were overcome by teacher ingenuity or by telephone calls

to the BSCS project staff.

Interest P.easure Willingness
Disinterest Displeasure Unwillingness
100
|
Percent of 57 57 g7 5 = hagh
teachers 50 + — 3 = neutrail
36
(N=12) 30 30 1l = low
7 7
0 —

54 3 21 5 4 3 215 4 3 21

Figure 134. Reaction of the majority of students
to activities 1lI to 17

100
Percent 5u 8 47 —~
Percent of
9 3 l teachers |
0] (N=12) |
5 4 3 2 1 |
|
Important OK Useless

Figure 135. Importance to students of activities 15 to 17
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100 100
50 L g - 50 |42 -
Percent of 31
16 16 7 4 4 I teachers 2l
0 ‘ (N=12) 0 |
All 3 1 1 ,1 Ncne 5 4 3 2 1
1219
important OK- Useless
Figure 136. Proportion of Figure 137. Importance of the
students able to perform subobjectives

on subobjectives of
activities 15 to 17

Figure 134 shows that teachers rated student cesponses :;
positive across the three rating scales. Figure 135 shows the average
rating of importance across the three activities. Activity 17 re-
ceived the lowest rating because some teachers felt that the grag .ing
of weight and height in Unit I was sufficient and this type of exe‘cise
need not be repeated.

Figure 136 shows that student success on the subobjectives, as
estimated by teachers, was not as high for these three activities as
for previous ones. The main problem centered around the graphing
activities in activity 17. Figure 137 shows that teachers rated the
importance of the subobjectives on the positive side of the scale.

For activities . to 20, 61 percent of the teachers reported
using the strategies as described; 39 percent repc.ted some modifica-
tion. Ninety-two percent reported that the strategies were successful
and eight percent (one teacher) reported some difficulties. 1In general,
most comments were very posi.ive, such as, "Activity 18 was great
because kids got practice in measuring and reasoning. People who say
these kids cannot reason should see the results of a lesson like this.
We had to work a little harder with some of them but eventually through

reason they did make accurate judgments."
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Interest Pleasure Willingness
Disinterest Displeasure Unwillingness

100

Percent of 62 62 5 = high

teachers 50 } ~ — 3 = neutral
39
(N-13) 31 1l = low
8

0

54 3 215 43 2154 3 2 1

Figure 138. Reaction of the majority of students
to activities 18 to 21

100
Pe.cent 50 |48 40 .
Percent of
12 l teachers
0 (N=13)
5 4 3 2 1
Important OK Useless

Figure 139. Importance to students of activities 18 to 20

Concerning activity 19, a typical comment was, "Activity 19 wa:
one of the highest motivational lessons we have had when the kids had
to interpret the slides. All of them were busting to talk about them.
The humor was the factor, I believe, that really turned the kids on."

Figure 138 shows the teachers' rating of student reactions to be
very high across the three rating scales. Ratings for activity 21 are
included here because they could not be separated. Figure 139 shows
that the overall average rating of importance for activities 18 to 20
was high.

Figure 140 shows tha: the proportion of students able to success-
fully perform the behaviors specified by the subobjectives of activities
18 to 20 + as high, but not as high as for some previous activities.
Sixty-eight percent of the teachers estimated that three-~fourths or

more of their students were successful. Figure 141 suows that teachers
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considered the subobjectives to be important.

100 100
Percent 50 [. 48 ~ 50 (48 38 -
24 Percent of
20 7 14 teachers
0 0 (N-13)
All 3 1 1 <l None 5 4 3 2 1
4 2 43
Important OK Useless

Figure 140. Proportion of
students able to perform
on subobjectives of
activities 18 to 20

Figure 141. Inportance of the

subobjectives

Two item pairs were designed to assess student achievement on

objective 404.
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Item pair 6-A, 2-B functions at the cognitive level ofcanalysis.
Mean net gain from pretest to posttest wes 20 percent (from 7 to 27
percent), but the posttest achievement level was still low. Most
teachers recommended using two different types of shading and alter-
nating these in the bars on the grapnh to aid in visual discrimination.
In spite of the high difficulty level, we believe that shading will

increase success and that this item pair could be a valuable diagnostic

tool for teachers.
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Table 261. Item Responses and Biserial Correlatio.s
for Experimental Group
Pretest Posttest r
Student | Item Percent of N Percent of N b
Group * Inl A BcobwMolnNasco M O |Pre | Post

Experi- | 6-a |47 13 6 13 43 26 0 [5929 271225 7 0].60 .38
mental 2-B [59| 7142054 5 0 |47 28 19 11 32 11 0| .15 .24

Table 262. Pretest to Posttest Changes
(The response choice for 6-A is cited first.)

Item Pair 6-~-A, 2-B Percent Change, Pretest to Posttest
Correct . .
Parallel Distractor Pairs
Student Choice
Group B A B+A A B A+B (o (o C+C D D D+D
EXPEri= |21 421 +20 (+16 45 411 | =1 -9 -5 |-18 -22 -o1
mental

OLD PEOPLE ALWAYS NEED- LOVE. CANDY., CARS. TELEVISION? 198 BFBIES ALWAYS NEED  LOVE. CANDY. BIC' CLES. BLANKET? 208

MaRK AN X ON vOUR CHUICE. Mark AN X 0N YOUR cHOICE,

A < D . 8¢ o
Item pair 19-A, 20-B functions at the cognitive level of knowledge.
Mean net gain from pretest to posttest was 15 percent {(from 72 to 87
percent) indicating that this item also provides baseline information.
The most notable shift w:s from choosing television and blanket to
love. Considering the relatively high pretest level, the posttest

level is very good and we attribute this gain to the effecc of instruc-

tion. The biserial correlations are excellent.
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Table 263. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest .
Student | Item Percent of N Percent of N b
Group # N A B C D MO Nl A B C D M O]} Pre | Post
Experi- | 19-A (47| 74 6 911 0 0 |59 86 2 7 5 0 0] .55 .59
mental [ 20-B (59| 71 3 322 0 O |47{89 2 0 9 0 0] .50 .73
Table 264. Pretest to Posttest Changes
(The response choice for 19-A is cited first.)
Item Pair 19-A, 20-B Percent Change, Pretest to Posttest
Correct 7 M .
b 1D

Student Choice Paralle istractor Pairs

Group A A AA|B B B+B|C C C+#C| D D DD

EXperl= | .12 418 +15 | -4 -1 -2 | =2 -3 -2| -6 -13 -10

mental

Objective 405. Students will account for the phenomena that

have contributed to the development of ME NOW. One student activity

and other instructional strategies were designed to develop student
competencies to achieve this objective.

All teachers reported using the strategies as described and
reported that they were successful. No figure is reported here for
teachers' assessment of student reaction because it was contained with
activities 18 to 20 and was impossible to separate. Comments from
teachers on activity 21 and on the whole program were very positive and
complimentary. One example is, "I was happy to find that there was
little trouble getting acioss what a trait is. I did this by saying
all things that make you are traits. Also the kids did a great job
distinguishing inherited traits from learned traits. They did so much

faster and with much more ease than I thought they would.
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.

"I had one girl who could not caste P.T.C. paper when all her
family could. She was kind of shook until the grandparent explanation
was given to her. I also had one boy who had a sister who could not
taste it while others could. This was a good lesson to reinforce the
idea of inherited traits.

"Final comment -- This entire program was sensational from start
to finish. It was a joy to this teacher and tremendously accepted by
all of my students. Thank you from all of us."

Figure 142 shows that teachers considered activity 21 to be

very important. 100
62
Percent 50 —~
38
Percent of
I teachers
0 (N=13)
S 4 3 2 1
Important OK Useless

Figure 142. Importance to students of activity 21
Figure 143 shows that the teachers' estimate of students ability
to perform the beshaviors specified by the subobijectives of activity 21
was high. Eighty-five percent of the teachers reported that three -
fourths or more of their students were successful. Figure 144 shows

that teachers considered the subobjectives to be importan% to EMH students.

100 90
Percent 50 |- =L 50 —54 39 -~
31 Percent of
8 8 8 I teachers
0] 0] —_— (N-13)
All 3 1 1 ,1 None 5 4 3 2 1
121%9
Important OK Useless
Figure 143. Proportion of Figure 144. Importance of the
students able to perform subobjectives

on subobjectives of
obiective 405
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One item pair was designed to assess student achievement on

objective 405,
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Item pair 1-A, 10-B functions at the cognitive level of knowledge.

Mean net gain from pretest to posttest was only one percent (from 68

{ to 69 percent). Comments from most teachers indicated that they were
very rushed during the final days of school to finish ME NOW and adminis-
ter posttests and, unfortunately, this last activity did not really
receive the attention it deserves. We are confident that the posttest
level of success would improve with the proper presentation of the
mateiials.

Table 265. Item Responses and Biserial Correlations
for Experimental Group

Pretest Posttest
Student | Item P t of N Percent of N b
Group # ‘

N A B C Qi N! o B C D M O [Pre {Paost |
6 0
0

Experi- 1-a |47 |17 11 6 59115 7 €117 0 0 |.% .49

D M
66 6 0
mental | 10-B |59 §2_ 19 7 5 0 47179 611 4 0 0 .66 1R

Table 266. Pretest tc Posttest Changes
(The response choice for 1l-A is cited f{irst.)

Item Pair 1-A, 10-B Percent Changz, Pretest to Posttest
Student gﬁ;ii:t Parallel bistractor Pairs
Group C A c+AlB B B+B|A <C a+| D

Experi-

-5 +10 +1 -4 -13 -8 -2 +4 -2 | +11
mental
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One item pair was included to measure concepts learned in Unit II.

WHAT PRET CAWBIET, PXYOER 0 AY, DARTS OF T-0 EQUY2 2a AHAT PERT CARRIES FOCD TO ALL PARTS JF THE BGDY? is

M &% X IN THE CIFCLE N TME LINE TWAT TLUCWES THAT PART. MaRK AN X IW THE TIRCLE ON THE LINE TwaAT TLUCHES TWAT PART.

Item parr 2-A, 1-B functions at the cognitive level of compre-
hension. The pretest and posttzst levels of 39 and 44 percent are
somewhat lower than expected. A careful examination of the items
indicates that proper interpretation hinges on the word “"carries." A
large number of students, especially in Form A (64 and 61 percent) are
choosing the lung. ‘le interpret this result as a problem with the item
and not with student memory.

Table 267. Item Responses and Biserial Correlations
for Experimental Group

Student | Ttem L Pretest Posttest c
Grou; " ' | Percent of N Percent of N
N A B C D M_0Q A_B C D M O [Pre |Post 4
Experi- | 2-A 47|64 6 421 4 052161 2 3 34 0 0 }-.20f .39
mentel | 1-B [59 |53 72714 0 O0|47|57 232 9 0 O .56 .40
Table 268. Pretest to Posttest Changes
(The response choice for 2-A is cited first.)
Item Pair 2-A, 1-B Percent Ch2ngs, Pretest to Posttest
Cor;ect Parallel Distract.r Pairs
Student Choice
Group D A DP+A|A D A+D |B = B+C| C B C+B
EXperl= 113 +4 45| -3 -5 42 | -4 45 3| -1 -5 -3
nontal

| _
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Objective Achievement Tests

Descriptive pata and Interpretation. Pretests were administered

to experimental classes between March 8 and May 14, 1971; no control

group was used for Unit IV. DPosttests for the experimental group were

administered Letween June 7 and June 18, 1971.

Raw score frequency distributions on the Unit IV tests for the

experimental group are shown in Table 269. Table 270 provides a

summary of student background data for the ten experimental classes.

Table 271 provides more descriptive data on pretest, posttest and

residual gain scores. The interpretations that follow are based upon

data provided in these tables.

1. Although the number of experimental classes was reduced from 16 to
ten, the mean age and WISC IQ scores have not changed significantly
from those of the 16 class group.

2. Students using Forms A and B in the experimental classes achieved
scores outside of the range of the standard error of measurement
for both pretests and posttests, indicating differing degrees of
knowledge between classes prior to instruction and after instruction.

3. Posttest reliability was satisfactory for Form B (.73), but slightly
low (.64) for Form A. Four of the ten experimental classes showed
positive mean residual gain scores. Visual inspection indicates two
classes (22 and 27) with extremely high residual gain scores and
the remaining classes clustered around the mean score for the ex~

perimental group.
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Table 269, Frequency Distribution of Raw Scores for
Test Forms A and B, Experimental Groups

Experimental Groups

Raw Pre Post Pre Posct
Scores A B B A
19-20 2 2
17-18 6
15-16 1 11 3 9
13~14 1 9 5 16
11-12 1 5 9 14

9~-10 9 7 8 10

7-8 13 7 20 z

5-6 14 9

3-4 6 5 1

1-2 2

0
Totals 47 47 59 59

Multiple Stepwise Regression Analysis

Experimental Group. Unit IV. To determine the effect on posttest

scores, if ~~y, of the independent variables, the following cuestion
was investigated: "Is there a significant differe-:» in the level of
achievement on the posttest among students in EMH classcs having di.~
ferent background variables?"

The following independent variables were used to test this ques~
tion: sex, age, WISC Full Scale IQ, race, teachers' assessment of
reading achievement, teachers' assessment cf verbal participation, and
pretest score. All student scores were pooled and treated as the

results of one test.
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Table 272. Results of Multiple Linear Regression Analysis,
Experimental Group, Unit IV. N = 101

Independent Variable Bi SBi F
Sex .1062 .5560 .0364
Age -.0414 .0169 5.9965*
WISC Total 1Q .0749 .0352 4.5111*
Reading Achievement 1.0495 .2396 19.18%**
Verbal Participation -.2848 «2322 1.50
Pretest .5314 .0985 29.1360**

*Significant at the .05 level, F 05(1,94) = 3.95

. ’
**Significant at the .00l level, F = 11.68

.001(1,94)

The F-value for each independent variable determines the level at
which that variable is a significant predictor of a score on the post~-

test instrument.

Discussion

The data indicate that sex and verbal participation are not signif-
icant predictors of success on the posttest; the F-level for race was
insufficient to enter into the regression equation. The pretest and
reading achievement are highly significant predictors of success on
the posttest (p<.001). Age and WISC Full Scale IQ are also significant
predictors of success on the posttest (P<.05) . These results indicate
that prior knowledge of the co septs measured by the test instrument and
the teachers' assessment of reading level were the best determinants
of whether or not the experimental group students attained high scores

on the postte=t. Test analysis shows that only two of the 20 items were
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almed at baseline information and that 14 of the 20 items involved
.ognitive levels higher than recall. There are also more wcrds in th%
response choices than in previous tests, which could explain why
reading achievement was such a high predictor of posttest success. Ig
did not attain the high predictive value for Unit IV that i1t had on all
previous tests. 0Clder students achieved slightly higher scores than
younger students and girls scorzd slightly higher than boys. This
result was expected since gilrls reach puberty at an earlier age than
boys and most of the girls in the experimental group are at the age of
the onset of puberty and should already know or at least feel the need
to know more about sexual development than younger girls or boys.

Table 273. Matrix of Correlation Coefficients
Experimental Group, Unit IV

Rzading Verbal
Total Achleve- Partici- Pre- Post-

Age Ig Race ment pation test test
Sex -.093 -.122 -.084 .232 -.029 -.0987 .064
Age .083 . 331 .212 .027 .408 .047
Total ID -.076 .374 .357 .330 . 482
Race -.305 -.231 -.227 -.153
Reading
Achieve-
ment .441 .190 . 486
Verbal
Partici-
pation .238 .253
Pretest . 505

bince IQ and reading level are quite highly correlated (.374), much

of the variance accounted for by reading level would also be acccunted

for by IQ. This is a probable cause of the results of the multiple

regression analysis.
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Table 274. Multiple Stepwise Regression Analysis
Experimental Group, Unit IV

Step . No. of
Num- Variable Multiple 5 Increase F-Value Independent
ber Entered r r inr to Remove Variables
1 Pretest .5049 .2549 .2549 33.8702 1
2 Reading
Achieve- .6424 .4127 .1578 26.3354 2
ment
3 Age .6845 . 4686 .0558 10.1935 3
4 Total IQ .5995 .4893 .0207 3.9001 4
verbal Par-  ,,5q .4978 .0084 1.5954 5
ticipation
6 Sex .7057 .4980 .0002 .0364 6

The effect of the pretest accounts for approximately 25.5 percent
of the variance in the regression equation. The combination of pretest
and reading achievement accounts for 41.3 percent and when age is in-
cluded the total is 46.9 percent. The inclusion of all independent
variables except race, whose F-level was insufficient to enter into the
regression equation, accounts for 53.5 percent of t.e .variance. This
result compares favorably with the results fo. previous units. The low

significance levels for sex, age, and IQ are encouraging.

Objective Achievement Tests ¢

Analyses of Variance and Covariance, Experimental Group, Urit 1IV.

Two statistical tests werz performed to investigate the questinn, "Is
there a significant difference between experimental classes in the level
of achievement on the Unit IV posttest?" The results of an analysis

of covariance are summarized in Table 275 and indicate a significant
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difference between classes on posttest means adjusted for differences

in pretest scores.

Table 275, BAnalysis of Covariance Between Classes
on Adjusted Unit IV Posttest Means, Pretest as Covariate

Source d.f. F-Ratio
Between Groups 9 4,8224**
Within Groups 90

**Significant at the .001 level, F 3.53

.001(9,90) ~

An analysis of variance was also corputed between experimental
classes with residual gain scores as the dependent variable. Table 276
shows the results of the analysis of variance, indicating a significant
difference between classes on residual gain scores. The pretest, post-

test, and residual gain means are summarized in Table 271, page 276.

Table 276. Analysis of Variance Between Classes
on Residual Gain Scores, Experimental Group, Unit IV

Source d.f. Mean Square F-Ratio
Between Groups 9 28.3863 4.8697**
Within Groups 91 5.8291

**S23nificant at the .00l level, F 3.54

.001(9,91) ~

This result confirms that of the analysis of covariance.
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Discussion
The results of the analyses of variance and covariance confirmed
the results of a visual inspection of Unit IV scores. C(Classes 22 and
27 were clearly superior to the other classes and apparently classes 21
and 35 were inferior. The time available for instruction in Unit IV
could have influenced the results. All other classes are clustered
around the mean posttest level.

Analysis of Variance, Experimental Group. The results of the

multiple linear regression on the posttest indicated that reading achieve-
ment (P<.001), age, and WISC Full Scale IQ (P<.05) are significant pre-
dictors of success on the posttest. The Yeduced N for Unit IV precludes
the possibility of a three-way analysis of variance because of the number
of empty cells and the small number of replications per cell that would
result. 1In previous units, only those independent variables from the
multiple regression significant at the .0l level and beyond have provided
significant differerces in subsequent analyses of variance. Because cf
previous results, residual gain scores were blocked on five levels of
reading achievement: readiness and first grade, second grade, third
grade, fourth grade, and fifth grade. An analysis of variance was per-
formed on the five levels to determine if there were any significant
differences between levels. The following question was then investigated:
"Is there a significant difference in residual gain scores between stu-
dents blocked on five levels of reading aghievement?"

Table 277 contains the results of the analysis of variance, indi-
cating a significant difference between reading levels. Table 278

sammarizes the M, means, and standard deviations for the residual gain

scores in each cell,
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Table 277. ANOVA, Residual Gain Blocked on Reéding Achievement
Experimental Group, Unit IV

Source d.f. Mean Square F-Ratio
, Between Groups 4 49.4999 8.0826**
' Within Groups 96 6.1243

**Significant at the .00l level, F = 5.11

.001(4,96;

| Table 278. N, Mean Residual Gain Scores and Standa.,:d Deviations

1 for Reading Levels, Experimental Group, Unit IV

Reading Level N Mean Standard Deviation
Fifth Grade 6 1.8376 2.3407
Fourth Grade 15 2.0197 1.8505

Third Grade 23 .1054 2.8004
Second Grade 31 .3360 2.7239
Readiness and

First Grade 26 -2.0829 2.1677

Discussion

The analyses of variance were computed on the five reading levels
and the results indicate that there is a significant difference in
residual gain scores between levels (P<.00l). Visual inspection indi-
cates three per©ormance levels: fourth and fifth grades, third and

second grades, and readiness-first grade, with the tendency for the

higher reading levels to achieve higher residual gain scores. As

indicated previously, this result is probably due to the increased

demand for reading on the Unit IV tests.
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Factor Analysis. To determine the structure of the Unit IV

achievement tests, a Harris-Kaiser oblique, unnormalized, orthogonal
rotation was performed on the results of posttests A and B. For post-
test A, 12 factors were identified which accounted for 48 percent of

the variance. For posttest B, 13 factors were identified which accounted
for 56 percent of the variance.

Table 279 presents the results for posttest A, showing only those
factors with eigenvalues above 1. The objective measured and cognitive
level of each item is included, as is a hypothetical name for each factor.
Table 280 presents the results for posttest B, showing only those factors

with eigenvalues above 1.

Table 279. Factor Structure - Unit 1V, Posttest A

Cognitive

Factor Items Level Objective Name

1 6 high 404 chapter overview
7 low 403
9 knowledge 400

2 6 high 404 attitude toward body
13 attitude 401 functions
17 attitude 401

3 4 low 403 conception - fetus
12 knowledge 403 development

20 low 403
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Table 280. Factor Structure - Unit IV, Posttest B

Cognitive

Factor Items Level Objective Name
1 8 low 403 conception - umbilicus
11 high 403 attachment
2 15 knowledge 403 menstrual cycle
3 1 low Unit I Unit II recall

Three of the four items found in posttest B factors (with eigen-
values above 1) have their corresponding Form A item in the posttest A
factor analysis. Posttest A factors are evenly distributed across the

test, but posttest B factors deal almost entirely with objective 403.

Since objective 403 was the focal point of Unit 1V, the results from

posttest B are not surprising.

Summagx

Pretest to posttest gains were exceptionally high for Unit 1v,
indicating a significant effect due to instruction. Students with high
reading ability achieved a higher level of success than students at low
reading levels. This is attributed to the amount of reading involve3
in the test itself and not to the instructional program. Achievement
test results identified some problcms with the items themselves and
some instructional problems that have resulted in modifications of
the tests and the instructional materials. Teacher feedback has been
invaluable in improving the experimental materials. Student interest

and motivation for Unit IV has been higher than with any previous unit.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

The major purpose of this formative evaluation is to formalize the
data ard interpretations of data “hat were provided to the team of
writers revising the experimental materials. Specific suggestions for
changing and improving are contained within the discussion of each ob-
jective within each chapter and will nct be repeated in this summary. A
general description of outcomes for the entire program are presented
first, based on the questions posed in the evzluation model (see Table 1,
page 11). The questions are not repeated, but the discussion follows the
same sequence. The conclusions, following the summary, are presented
unit by unit to point out important results. The concluding section in-

cludes the major revisions that were made in the revised materials.

What Were the Results of the Formative Evaluation?

Students in the 1970-71 field test were within the prescribed limits
of age and Iy for which the materials were designed. Table 3 (in Chap-
ter I) provides a summary of background variables for students in the ex-
perimental group. Table 4 provides this information for students in the
control group. These tables also indicate the number of students outside
the prescribed IQ and age limits in both groups.

Pretest scores indicated that many students could perform the be-
haviors specified by the ubjectives and subobjectives prior to instruc-
tion in Unit I. This is by design. The writers wanted the stuadents to
experience success early in the program to provide more stimulation and

enthusiasm. Nine of 30 Unit I test items provided baseline measures of
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student achievement., 1In subsequent units, activities relied less on
prior knowledge, and the general trend of baseline type items declined
fron nine in Unit I to two in Unit 1IV.

Most teachers reported that they used the strategies as described.

A few reported minor modifications and fewer still reported major modifi-
cations. No funds were aveilable for either videotaping teacher presen-
tations or for providing classroom observers to verify teacher reports of
fidelity to strategies., Experience from the previous year's testing plus
data from a Limited number of staff visits to test classrooms lead us to
doubt the high percentage of fidelity to the strategies reported.

The mean number of hours of instruction for each unit was well with-
in the prescribed time limit of 30 minutes per day, five days per week,
lasting from four to six weeks. Under normal classroom conditions,
however, and with the goal of teaching for a mastery level of student
achievement, ME NOW is a full two-year program.

Teacher reports indicated that the overall student success ratio
was high on the behaviors specified within the program. Where specific
difficulties were 1dentified by teachers or by achievement tests, re-
visions were made in strategies, materials or procedures.

‘In Units II and IV, a wide divergence of teacher fidelity to
Strategies occurred. These were the only units where significant
differences were found between classes in the level of student achieve-
ment. The evidence indicates that the desired student responses will
occur if teachers follow the prescribed strategies.

Teachers' comments on feedback forms were extremely valuable to
the revision team in producing the revised edition. In general,

teacher reaction to materials and Strategies was overwhelmingly
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favorable. The major problems in materials were encountered with
temporary equipment that will be replaced by the functioning torso
in the commercial edition. Some problems were also encountered with
films, but seven films designed specifically for use with ME NOW are
available with the commercial edition and should enhance as well as
strongly reinforce learning with the revised edition.

It is very difficult for a teacher who is used to lecturing to a
class to modify his or her behavior in order to become a guide for
student activities. Most experimental teachers made this shift, but
i; varying degrees. Teachers who were completely successful in chang-
ing their behavior indicated a high degree of student enthusiasm and
motivation in their new role.

The students' reactions to the materials, according to teacher
reports, werc overwhelmingly positive. Quotes from teachers regarding
student attitudes and reactions are contained in previous chapters
and will not be repeated here. Both teachers and developers were ex-
tremely well pleased with fhese results. For most students, ME NOW
has provided the first opportunity to "put their hands on things,” to
manipulate equipment and to draw their own conclusions on data they
have collected.

Teachers' estimates of the proportion of students able to success-
fuily perform specified behaviors were generally high throughout the
program. Where low success levels were reported, an attempt was made
to determine if the problem was related to teaching strategies, mate-
rials, level of difficulty, etc.; and appropriate revisions were made.
Mean total gains from pretest to posttest were achieved in all four

units by students in the experimental group, and the posttest level of

ERIC

Aruitoxt provided by Eic:




288

achievement was satisfactory for all units and spectacular in Unit 1IV.
Gains were evaluated by calculating simple pretest-to-posttest gains,
gains from pretest scores to adjusted posttest scores, and residual
gain scores. Adjusted posttest scores and residual gain scores were
calculated to minimize the effect of a regression to the posttest
mean, inherent in any pretest-posttest design. That is, those students
scoring high on the pretest will tend to score lower or regress to the
posttest mean level of achievement, and those students who scored low
on the pretest will score higher on the posttest. This effect occurs
without instruction taking place and must be accounted for in the
evaluation,

In Units I, II and III, students in the experimental group scored
significantly higher on adjusted posttcst scores and on residual gain
scores than similar students in the control group. No control group
was used in Unit IV, but the level of the gains was so spectacular that

there was no douk* that instruction had produced a significant effect.

What Were the Major Conclusions from the Evaluation?

1. The data indicate that students learn during exposure to the mate-
rials of ME NOW and attain levels of achievement that are signif-
icantly higher than similar students in a control group not ex-
posed to ME NOW.

2, In Units I, II and III, students in thc experimental group with
WISC Full Scale IQ scores between 67 and 79 attained posttest
achievement levels equivalent to or significantly higher than

students with WISC Full Scale IQ scores of 80 or above.

ERIC
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In Units I, II and III, students in the experimental group with
WISC Full Scale IQ scores between 67 and 79 attained posttest
achievement levels significantly higher than students with WISC
Full scale 1IQ scores of 66 or below.

In Unit IV, the level of gains from pretest to adjusted posttest
scores was far beyond the level expected by the develop~rs, and
the achievement level was virtually independent of WISC Full
Scale IQ scores.

Based on conclusions 1, 2 and 3, we feel that the ME NOW materials
are suitable for the population of educable mentally handicapped
children for whom they were designed.

In Units I to IV, pretest scores were the best predictors of
posttest scores on the alternate test forms.

In 'mits I, I1 and III, males attained higher levels of achieve-
ment than females although the difference was not statistically
significant.

In Unit IV, females attained higher levels of achievement than
males although the difference was not statistically significant.
Race of the students in the experimental group had no determining
effect on achievement level. 1In Units III and IV race did not
account for enough variance to enter into the regression equation
of the multiple stepwise regression.

In Unit IV, teacher's assessment of reading level was a highly
significant predictor of success on the posttest. This is
attributed to reading involved in the test and not to any reading

effect during instruction.

11. A gross ignorance of the process of menstruation was evident among
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girls in the experimental group prior to instruction in Unit IV.
Since many females encounter the onset of puberty ac the age Jevel
of 11 to 13, instruction with materials similar to Unit IV of

ME NOW should be emphasized.

12. The ME NOW program is based on a philosophy of te wurough
inguiry. Throughout the period of instruction, student success
was heavily dependent on teacher fidelity to instructional
strategies. 1In view of these results, we strongly recommend that
teachers undergo sufficient training to acquaint them with the

philosophy and rationale of the program, pr.or to attempting any

e Ko

classroom instruction with ME NOW.

What Were the Major Rzvisions Suggested for the Revised Materials?

The following are the major additions to the ME NOW materials,
in addition to the changes cited in the evaluation of student achieve-
ment in the previous chapters.

1. Application and/or extensions to the lessons have been added to
help the teacher broaden the effective use of ME NOW. Many
activities relate directly to health, safety, nutrition, etc.,
and logical entry points from ME NOW have been provided to these
areas.

2, Instructional assessments similar to the questions used in the
achievement tests have been included at the particular point in
instruction where any of the test items measure achievement. In

this manner, teachers can assess student achievement on a regular

basis and not wait untii after completing the unit to find out
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if the students have mastered the concepts.
3. C. - n¢ ,ave been added throughout the guides to renind teachers
or apprcpriate teacher behaviors necessary in inquiry teaching.
4. The teacher's part of the suggested dialogue has been shaded to

draw the teacher's attention and facilitate the use of the quide.
g

Summary

Dr. Gaston E., Blom stated, "Children with handicaps have creater
concerns about their bodies, body parts, and body functioning than do
normal children. These concerns, both realistic and irrational, in-
fluence their self-concepts and many of their behaviors, including
learning."

After extensive classroom trials and revisions, we believe that
ME NOW capitalizes on the concerns of the EMH child and provides an
effective ‘program of instruction to help him learn more about his
body and how it functions. We are grateful to the U. S. Office of
Education, Bureau of Education for the Handicapped, for providing the

funds necessary for the development of ME NOW.

20 Blom, Gaston E. "Some Considerations About the Neglect of Ssex

Education." The Journal of Special Education, Vol. 5, No. 4,
pp. 359-61., (Winter, 1971)
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CONTROL CLASSROOM TESTING SCHEDULE

November 2-6

January 11-15

January 11-15

February 15-19

February 15-19

March 29-April 2

March 29-April 2

May 24-May 28




BIOLOGICAL SCIENCES CURRICULUM STUDY

UNIVERSITY OF COLORADO - P.O. BOX 930
BOULDER, COLORADO 80302

APPENLIX I1I

ME Jow
EMH Life Science
1970-71
Experimental Materials

The formative evaluation of the experimental Life Science materials
"Me Now" is designed to secure data to answer a series of questions re-
garding the characteristics of the students in the trial classes. The
class enrollment form is one of the data reporting forms to gain in-
formation about the students. All information will be regarded as
confidential and used only in the evaluative process of the lLife
Science program.

Directions for the completion of the class enrollment form.

Top left corner: Be sure to supply complete information in this
section. The information given will help us
to keep our files straight and make the re-
cording of data easy to handle.

Top middle: This information will facilitate contacting
you when school is not in session.

Top right: School district information must be supplied;
these data will enable us to describe the
experimental population more accurately. Be
sure that when you circle a school descriptor,
you circle one category in line (a) and one
category in line (b).

Column 1: To facilitate the data processing by a com-
puter, all students will be assigned an I.D.
number by BSCS. Student names cannot be used
in data processing.

. Column 5: Inte lligence test data. If the child has not

' had a WISC test, enter the Binet test score
under total test or other test score that is
available and indicate the name of the test
given.

Column 6: Ethnic background. Circle the appropriate
group. (1) Caucasian or white; (2) Negro or
black; (3) Spanish American or Puerto Rican;
(4) other such as Indian or Oriental. If
other is circled, please write the ethnic
background for the student above the numbers
in column 6.

Column 7: Reading achievement data is your judgment of
[ERJ!:‘ the child's performance in the classroom
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reading you require him to complete. Circle
the appropriate grade level that best describes
his reading skill. R is reading readiness
level, 1 is first grade, etc.

Describe in your judgment the student's ability
to participate in class discussions. We are
interested in your opinion of the Student's
ability to interact verbally. The scale is
arranged so that Low (1) would be a non-verbal
student and high would be a student who is

able to carry out a good relevant verbal inter-
action,
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APPENDIX 1IV.

UNIT I.

Terminal Objective 100.

Subobjective 1.

2.

Terminal Obiective 101.

Subobjective 1.

2.

3.

Terminal Objective 102.

Subobjective 1.

Terminal Objective 103.

Subobjective 1.
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OBJECTIVES AND SUBOBJECTIVES

DIGESTION & CIRCULATION

Students will associate food with generalized
body needs.

Students will observe evidence of their
growth and relate it to food.

Students will describe particular uses of
food from their own experience.

Students will associate food types with plant
and animal sources.

Students will distinguish between animal and
plant focd sources.

Students will identify the animal source of
specific foods.

Students will identify the part of the plant
where specific foods grow.

Students will recognize differences in
physical characteristics of foods.

Students will recognize that foods are composed
of solids and liquids.

Students will relate structure with function
of mouth parts.

will associate the teeth with
and the tongue with chewing and

Students
chewing,
tasting.

Students will associate the tongue with
distinguishing tastes.

Students will observe and describe the
secretion of saliva in the mouth.

Students will relate functions of teeth,
tongue, and saliva in the mouth to
characteristics of foods.
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Terminal Objective 104.

Subobjective 1.

Terminal Objective 105.

Subobjective 1.

2.

Terminal Objective 106,

Subobjective 1,

2.

Students will relate location of the mouth and
stomach to structure and function of the
esophagus.

Students will observe, describe, and develop
ideas about the passage of food from the
mouth to the stomach.

Students will relate stomach functions to
digestion,

Students will describe external evidence
of stomach activity.

Students will observe and describe effects
of simulating the churning actions of the
stomach.

Students will observe and describe the
solubility of sugars in water.

Students will observe and interpret a
laboratory test tc determmine the presence
of sugar in a solution.

Students will perform and interpret a
laboratory test to determine the presence
of starch in a food.

Students will determine the presence or
absence of starch and sugar in a variety of
foods.

Students will associate "digestive juices"
with the conversion of starch to sugar.

Students will observe and describe the
effects of digestive juices on foods.

Students will review and describe the process
of digestion from the mouth through the
stomach.

Students will construct inferences about the
functions of various parts of the circulatory
system.

Students will observe external evidence of
circulation.

Students will locate, observe, and describe
evidence of heart activity.
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Subobjective 3. Students will associate heart actions with
heart sounds.

4. Students will associate heart actions with
pulse.

5. Students will associate heart actions with
heart sounds and pulse,

6. Students will associate the circulation of
blood with heart action and pulse.

7. Students will make and explain a simple
diagram of the circulatory system.

Terminal Objective 107. Students will construct an inference about
the relationship between food and blood,
and describe the barriers between them.

Subobjective 1. Students will trace the pathway of food
from the mouth tc the intestine.

2. Students will trace the remainder of the
digestive tract, and speculate about the
fate of digested food in the intestine.

Terminal Objective 108. Students will observe and describe movement
of substances through membrane barriers.

Subobjective 1. Students will compare the permeability of
a membrane to solids and to liquids.

2. Students will observe and describe movement
of substances in solution through two
membrane barriers.

3. sStudents will review and describe the
processes of digestion and circulation.




UNIT II.

Terminal Objective 200.

Subobjective 1.

2.

3.

4.

Terminal Objective 201.

Subobjective 1.

Terminal Objective 202.

Subobjective 1.

Terminal Objective 203.

Subobjective 1.

RESPIRATION & BODY WASTES

Students will infer that breathing is a
necessary life process.

Students will associate internal body parts
with external evidence of breathing.

Students will associate internal body parts
and external evidence of breathing with
the flow of air in and out of the body.

Students will associate breathing with the
exchange of oxygen and carbon dioxaide.

Students will infer that oxygen is necessary
for life.

Students will identify respiration as a
necessity for body action.

Students will associate increased body
activity with the need for additional food
and oxygen.

Students will associate food and oxygen
with muscle activity.

Students will infer the need for an oxygen/food
distribution system to the muscles, and
identify the blood as part of that system.

Students will infer a relationship between
waste and internal body processes.

Students will recognize that water and
carbon dioxide are products of energy release.

Students will relate specific excretions to
specific regions and actions of the body.

Students will recognize, recall, and be able
to synthesize concepts presented in the Unit.

Students will interpret and explain animated
cartoons depicting Unit concepts.




UNIT III.

Terminal Objective 300.

Subobjective 1.

2.

w
.

5.

Terminal Objective 301.

Subobjective 1.

2.

3.

Terminal Objective 302.

Subobjective 1.

2.

3‘

Terminal Objective 303.

Subobjective 1.

MOVEMENT, SUPPORT,
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& SENSORY PERCEPTION

Students will associate bones and muscles
with body movement, support, and balance.

Students will determine how muscles work.

Students will determine how muscles and bones
work together.

Students will associate body strength and
endurance with muscle development.

Students will identify protective functions
of bones and muscles,

Students will determine that muscles and
bones are necessary for support and balance.

Students will associate senses with conscious
and unconscious control of body activity.

Students will identify the senses.

Students will identify senses used in
recognizing their surroundings.

Students will determine the influence of
senses on body activity.

Students will associate the brain with control
of body activity.

Students will determine that the brain directs
conscious and unconscious activity.

Students will determine that brain receives
and sends information from and to the body.

Students will associate brain-directed
activity with learning from previous

experiences.

Students will associate sensory perception
with learning and behavior.

Students will determine that some perceptions
are attitudinal.

Students will associate practice with learning.

Students will associate learning with behavior.
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UNIT IV. GROWTH & DEVELOPMENT

Terminal Objective 400,

Subobjective 1.

2.

Terminal Objective 401.

Subobjective 1.

2.

Terminal Objective 402.

Subobjective 1.

2.

Terminal Objective 403.

Subobjective 1.

Terminal Objective 404.

Subobjective 1.

2.

3.

Students will associate distinctions between
the sexes with body parts and characteristics.

Students will recognize differences that
indicate sex.

Students will recognize that people undergo
sexual development, and that they do so at
different rates and ages.

Students will identify and distinguish
functional roles of organs related to sex.

Students will infer adolescent functions of
female sex orgasas.

Students will infer adolescent functions of
male sex organs.

Students will infer social roles related to
sex.

Students will identify peer group relationships.

Students will infer their potential roles as
parents.

Students will associate parental roles with
the formation and development of a new
individual.

Students will relate functions of the male and
female sex organs to the production of a new
individual.

Students will associate the period of
pregnancy with fetal development, time, and
changes i+ appearance of the mother.

Students will relate changes in "life's
continuum” to human growth and development.

Students will infer infant-parent relationships
based on infant needs.

Students will determine the factors necessary
for human growth and development.

Students will identify and describe periodic
changes in growth, development, and aging.
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Terminal Objective 405. sStudents will account for the phenomena that
have contributed to the development of
"Me Now."

Subobjective 1. sStudents will distinguish between characteristics
that are inherited and those that are not.




