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CHAPTER I

STATEMENT OF THE PROBLEM

Intxoduction

It is becoming increasingly clear that many of the problems which
have concerned educators in the field of the gifted have an underlying
common denominator, that of appropriate instructional materials. Regard-
less of the type of program, the instructor must face the iﬁeluctéble
question of what to teach, and one of the prime factors in determining
this is the availability of appropriate instructional materials. Whether
one operates within the context of enrichment or acceleration, homogenecus
or heterogeneous grouping, in the end all programs must solve the préblem
of obtaining suitable instructional materials. At its best, instruction
of the gifted must include the early introduction of activities, concepts,
and skills which are usually encountered at a higher grade, the develop-
ment of concepts and thought processes of a higher order than those usual-
ly developed in less able students, and individualization of instructiom.

No two gifted students are ''gifted" in the same way. Ideally, any
gifted program should give the individual student an opportunity to de~
vclop his talents and skills at the pace and the level of learning com-
mensurate with his ability. Even in a so-called hcmogeneous class there
is a wide range of abilities. No two students bring to a particular
ficld of study thc same experiences, skills, and fund of knowledge.
Fliegler (1961) has stated it well, '"Variability is the essence of ex-
istcenee, and whether total or partial segregation is practiced, hetero-
ecneity is the constant protcan characteristic of life. At best, there

is 3h1y relative homogeneity."
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Two of the operational characterigtics of individualization of in-
struction arc that the instructor analyzes the needs of the student and
arranges for learning experiences which promise to meet those heeds.
Obviouély these learning experiences entail a variety of iastructional
materials: books, records,vequipment, and illustrative objects. The
wider the range of choice, the more effectively a teacher can individual-
ize the learning experiences of the student.

Several administrative arrangements which attempt to bring together
the individual student and a particular appropriate learning experience
are already in use. The ungraded classroom, the teaching resource center,
individual projects, and use of programmned materials are such attempts.
Without appropriate materials, however, these arrangements are empty
showcases.

It is a truism that the wider the range of choice of instructional
materials, the more effectively the teacher can individualize the learning

experiences of the student. The allocation of federal funds for the es-

tablishment of curriculum materials development centers and thc development -
of new curricula by national committees in mathematics and the scicnces are
testimony to the increasing realization of the importance of this function.
These materials, however, have not been'designed wit! the special neceds of
the gifted as their objective. If we accept the proposition that gifted
students are capable of using higher thought processes with gfeater skill
than other studénts of the same chronological age, it should follow that
meterials designed for achieving such greater skill should Be available to
-.teaqhera.

Providing individualizgd learning‘experiences.for the gifted presents'




distinct problems; in the early primary grades, the problem has special

characteristics., There are few instructional materials which attempt to
develop basic concepts and at the same time require the use of higher
thought processes. A&n 1nstructiona1 program based on materigls which have
as their objective the attainment of knowledge of facts, terms, principles,
classes, and methodology cannot be comsidered adequate for the gifted. The
authors take the position that instructional materials which are designed
for use with the gifted should induce in the learner such skills as:
analysis, prediction, verification, extrapolation, and at later stages,
synthesis.

Teachers of gifted chilq;en encounter a further han&icap in their
gearch for materiéls. Most instructional materials dealing with basic
concepts in science, social science, and to a lesser degree in mathematics,
are not designed for use with early primary students. Too 'often these
materials assume experiences and understandings which the primary grade
student, even though gifted, does not have. For instance, a gifted child
whose hobby is chemistry éannot go beyond deacriptivé data if he does not
have some understanding of atoms énd molecules. The usual materials deal-
ing with atoms and molecules often make too many assumptions about past
experiences énd léarnings to be useful for primary grade students.

At the primary grade level, there are several special factors which
should be taken into account in preparing instructional materials for the
gifted., First, the capacity of the child to learn is not limited by his
abilit& to read. Reading becomes a mediating factor in the development of
concepts and the use of higher thbught processes only if thé instructional

strategy relies on the written word as the means of communications. How-
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ever, 'non-reading" meaﬁ; can be used .0 communicate with the child.
Therefore many of the concepts which are currently treated in a written
format need to bé recast into a form méﬁrrequiring reading, if gifted pri-
mary students arc to be intreduced to basic concepts. -

Secondly, these classroom materials should be as self-instructional
as possible. Given a teacher-student ratio of twenty~£five or more students
per teacher, it is unrealistic to expect even a dedicated and experienced
tecacher to be able to improvise twenty-five individual curricula. - The
alternative is for the teacher to devote the major portion of her time to
teaching the standard curriculum to all her students and to assign supple-
mental work to the very able and the very slow learner. Past experience
with this type of enrichment has not been promising. The report of the
Southiern Regional Project for Education of the Gifted (1962) says:

"The concept of 'enrichment' as a means of providing for
gifted children has fallen into disrepute among educators.
The claim by given school administrators that this medium,
long recognized as an administrative pattern coordinate with
'grouping' and ‘'acceleration,' is their preference has been

proven in the usual instance to be a bulwark behind which
scarcely anything desirable has in fact transpired."

While the problem may be less acute with a class where differentiated
i; grouping is practiced, the challenge of individualizing instruction still
- exigts. If the teacher is the primary source of questions and explanations,
; the individual is tied to whatever group the tcacher happens to be teaching.
f?' . Even in a so-called homogenecous group, therc is neced for individualization

of instruction.

The cssence of individualized instruction is that it not be tied to

group learning. A possible solution to the problem is to assign a differ-

ent role to the teacher. Instead of being a purveyor of information and




the creator of learning experiences, she night better play a role of moti-

vator, evaluator, and arranger of learning experiences. To play this role,

the teacher must have available a variety of instructional materials which

can achieve acceptable teaching objectives by interaction betweén the in-

dividual student working independently and the instructional materials.

The authors take the position that the operational reélity of pri-

mary reliance on "enrichment' in the public schools is likely to continue

for the foreseeable future. Therefore, if gifted programs are to be cx-

panded and improved, a pre-requisite will be availability of instructional

materials whick will not require the teacher's attention or participation

for more than a few minutes at a time. Nor must the use of the materials

in the class require special training on the pact of the teacher.

We do not mean to imply advocacy of the present status quo in the

public schools, but rather take the view that if the objective is to

improve the instruction of the gifted in the present, materials which

lend themselves to individualized instruction must be devised. Given

the pattern of instruction of most public schools, individualized instruc-

tion will depend on a large measure on the use of materials which approach

a sclf-instructional design.

Serious doubt can be raised about attempts to provide for the gifted

(or other students) by requiring the teacher to play a different role from

the ones currently in practice. Too often these attempts suffer from the

fallacy of attempting to bring about change in’ bchavior without providing

the operating conditions which would facilitate such change. While there

i8 merit in identifying new patterns of instruction and exhorting teachers

to use them, the impact on classroon behavior of teachers through such an




approach has been disappointing;

A more promising alternative is to concentraie on the development of

~instructional materials.which require a minimum of dependence on the class-
roon teacher to bring about the desired objccti#e. Too often we ask teach-

cra to adopt new strategies of teaching withont providing the instructional

material necessary to put them into practice.

Problen

This project has addressed itself to the problem of developing instruc-

tional materials in a self-instructional format for use with gifted students

in the eerly primary grades. Specific objectives of this project have beer::

1. To create and test a sequence of instructional experiences
which would enable a gifted student while working iandependently
to develop concepts which were considered basic to a discipline f

but not usually encountered in the early clementary grades. /
/

/

bringing into plé& higher thought processes such as translatidg,

2. To develop these concepts in a way which would require the

interpreting, extrapolating, applying, analyzing, and evaluating.

3. To identify a strategy of instruction which would éhable.
such materials to be used in the public schools with a minimum
~of teacher attention and participation; require no special train-
ing of the teacher; aﬁd be adaptable to the current patterns of

’

administrative arrangements for instruction of the gifted.




CHAPZER Il

OUILINE OF TiE PROJECT

This project produced forty-four self-instructional lessons dealing
with atomic structure, nature of molecules, and measurement. The self-
instructional lessons were presented to the child in the form of taped
instructions with accompanying illustrative matexrial and a workbook.
Each child operated a smali battery-powvered tape recorder and listenecd
through individual carphoncs to a taped lesson carrying approximately
fiftcen minutes of voice recording. At certain critical points in the
instructional sequence, the child was given a criterion task which
indicated whether or not the instructiomal objecctive in a given sequence
of instruction had been attained.

In addition, the project generated a set of instructional materials
dealing with sequences and mathematical abstraction. The math lcssoné ’
required the teacher to give directions.

The project was conducted in scveral phases. Exploratory‘work was
done with a kindergarten class of gifted pupils in the school year 1962-63.

Development of the units of instruction was started in the fall of 1963.

Figure I shows the secquence of procedurcs used to produce the instructional

materials of the project.

Selection of Concepts and Thought Processes

The concepts around which the lessons are organized were chosen on
the basis of usefulness in leading to other learning. In chocsing the
science concepts the question was asked, "What coucepts are most essen-

tial for understanding the mature of our physical en?ironment?" After

cxtensive consultation with specialists in physics and chemistry, concepts
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essociated with the nature of the atom and the molecule were identified as
best meceting this criterionm. Measurement was chosen as a topic becauéé of
its importance to a wide range of intellectual activities. Measurement
wae of particular intcrest because though children in the early elcmentary
grades arc intrcduced to measurement as an operation, little or nothing
18 done to identify and treat measurement as a concept. In mathematics
the criterion was that the concepts should lend themselves to activities
which would require the child to perform certain intellectual processes
which a&re fundamental to mathematics. Though considerable attention

was given to the choice of concepts, no claim of exclusiveness is made
for these particular concepts. These concepts seemed appropriate to

the objectives of the project; other concepts might be equally useful

acd appropriate for use with gifted first geade students.

A preliminary analysis of the concepts and intellectual operations
involved in the proposed units of instruqtion raised the question of
teachability. Piaget (Inhelder and Piaget, 1958) suggests that the child
up to about seven years is in a preoperational stage of intellectual
development and lacks understanding of certain basic relationships between
objects. To achieve the objectives assigned to the experimental lessons
would require of the child not only to manipulate concrete operations
but alsc to recognize symbolic representations of these operations and

to establish relationships between the symbolic representations and

concrete events. This latter mode of operation Piaget attributes to the

adolescent stage of intellectual development.

Could gifted first grade pupils carry out this latter wode of opera-

tion gtven?approprinte experiences? Before lcssons could be writﬁen, an

T T T R R AT T e A
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assessment had to be made of these and other questions. Information was
also needed about what kinds of experiences might move a child to the
desired levels of intellectual operations.

A start had becen made on these questions in 1962-63 with classrooms
of gifted kindergarten pupils, established for research purposes in the
Metcalf Laboratory School on the Illinois State University campus. Dur-
ing this exploratory stage the children's reactions to tasks requiring the
use of symbols and the classification and analysis of data were studied.
A number of experimental teaching units werc written and tried. A
beginning was made on the construction of paper and pencil achicvement
tests for evaluation of the exploratory instruction. This work provided
information and insights for the next phase, a more structured trial

of experimental lessons with students in a first grade class.

Irial «f Experimental Lessons in Class

Duiing 1963-64 lessops were organized and tried in one of the experi-
mental gifted classes in Metcalf Laboratory School. Twenty lessons
were organized around the theme "Let's Find Out." Thesé iessons required
the pupil to gather data through use of all five senses, to classify, to
hypothesize, and to verify. These lessons required children to use
chemicala, test tubes, magnifying glasses, magnets, filters, and ;imple
balances.

Experience with these lessons revealed that with few exceptions the
children could use cquipment of this type to collect data. It was appar-
ent that they alsc could classify, derive hypethates from data, and carry
out simple ¢xperiments to test their hypotheses.

Twenty-two lessons, each thirty to forty-five mingtes long, were
developed in energy, force, gravity, and atomic structure. These lessons

Py
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sexrved as further sources of information about what these children

found difficult, what they already knew, and what expefiences needed to

be supplied. The following samples of the kinds of data which observation

of these lessons produced is taken frem the class log and observers' notes:
S-~-- thinks legs are é sense. B-- and 3~~ and several others wanted
to know how we knew so much about atoms i1f our senses didn't tell us.
M--~ kept insisting there was equipment for seeing atoms.

This observation led to drastic revision of the sequence of instruction

and the inclusion of a scrics of experiences designed to illustrate how
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one can infer characteristics of unseen entities by their behavior. (See

Atom Lesson 3, Appendix A.)
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The observation record of a lesson dealing with creation of a model
of a water molecule contains the following:

When asked, N-- knew what the pegs and balls stood for. K--, on

the other hand, thought the pegs represented molecules. N-- cor-

rected him by saying they stood for encrgy.

Reference in the classroom to "green atoms" and the "red atoms" indicated
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that there was some danger of confusing the characteristics of the model
with those of the atom or molecule. To prevent this attribution of
particular characteristics of the model with the thing they rcpresented,
a variety of models were used in the revised version to represent atoms
and molecules. (See Mnlecules Lesson 1, 2, and 4, Appendix B.)

The performance of the class with these lessons indicated a high
level of conceptualization and the ebility to apply what had been learned.
For example, the children had been given lead nitrate, Pb(NOB)z’ and
potassium icdide, KI. Before mixing them together, they weie asked to

predict what would happen. The following rcmarks were recorded:
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S-- "Might blow the cork off." ' N

Teacher-- "Why?" )“x\

S-- '"Happened when we put vinegar and water together." o,

G-~ "Might bump together and get all mixed upe" .

T-- '"Might make a molecule." , M
S~- "Alrecady has molecules." ' .

After the class had observed a nail change color when put into a .
solution of copper sulfate, A. L. explained what had happened by saying, |
"The molecules had broken up into atoms, and the atoms had changed places."
Vﬂf, (Seec Molecules Lesson 7.) In another lesson, the question was asked if

ff.’ all atoms were the same size and if they were all alike. The class arrived

R

at the conclusion that neither could be because they kneﬁ'all things were

e made of atoms, and as B-- said, "If all atoms were alike and like apples... ,

whole world would be apples."

LEE -
S
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The experience with the experimental class produced hypotheses of what
gifted first grade pupils might be expected to learn abecut atomic structure,

the nature of molecules, and measurement. Equally important, it was the

experience with the experimental class which led to the realization that
- a self-instructional format was nceded for use in the public schools. The

conditions which led to this judgment arc explained in the following scction.

During the phase in which the experimental lessons were being tried

in the Metcalf experimental ciass, the classroom teacher and project per-

TT Creation of Prototypes of Self-Instructional Lessons

féf; | sonnel worked as a teaching team. Project pcrsonnel bricfed the teacher
on the objectives of the lesson, identified and explained the concepts
involved, supplied technical information, and suggested materials and
activities which“might be used. The classroom teacher drew up her own

lesson plan and taught the lesson.
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This pattern of operation revealed a number of problems which, while
solvable in a laboratofy school situation, promised to be serious obstacleé
in the public schools. The problems arose from the ievel of subject matter
understanding required of the teacher, the nature of the 111us£rat1ve and
manipulative mnaterials required to develop the concepts,-ﬁnd the strategy
‘of instruction required to induce higher thought processeé.

It was the judgment of the experimental classroom teacher, buttressed

by instructors in the University course in science for elementary teachers,

that the content of the proposed lessons was beyond the training of most

;,\M

fivat grade teachers. Experience in the experimental class indicated that

this Judpment was right. The amount of help given the classroom teacher
by the subject™gpecialist was more than coula be expected under even opti-
mum conditions in thw public schools.

The implication of‘:Ria situation was that though therc was evidence
that gifted chiidren couldxzzzfa\ggz?nced concepts and use higher thought

processes, it was questionable if thge results could be replicated in

the public schools with the same approach:

An additional causc of concern was the avallability of appropriate
materials. Though special CQre was taken to confinu illustrative materials
to items of common use, the nature of the subjects tau;ﬁﬁ seemed to require
materials which were not readily available to first grade teathers. Many
of the items, while fairly common, are not found in the first\;zzaé\glasél
room, €. g., magnets,lmagnifying lens, vinegar, soda, metals, and chemicals,

and are not obtainable on short notice. It was apparent that there was a

need to supply all items required for instruction.
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Lastly, there was the matter of teaching strategy. Given a body of ' % i N
content which was relatively unfamiliar to the teacher, it seemed unlikely ";“
that publié school teachers without extensive special training could pre- k
sent the material in a way which would encourage their students to employ ;
higher thought processes. It was these considerations which led to the

: . decision to cast the material in a self-instructional format.

Creation of Self-Instructional Lessons
In the summer and fall of 1964, forty-four self-instructional lessons | g

é' dealing with atomic structure, the nature of molecules, and measurement

‘£ vwere written. The following guidelines were assigned as necessary condi-

tions in writing each lesson:

% 1. Sensory cxperiences. Wherever possible,abstractions and symbols 3
A were to be associated with an appropriate sensory experience. i
;1 ‘ 2. Jperational defiﬁitions. The student should be gtven'the oppor- :f

‘ tunity to perform an operation and then be told the word or words f~

‘ which denote the behavior.
3. Participative activities. Each lesson should actively engage the
student in manipulation of illustrative materials and overt be-

havior related to making inferences, solving problems, or predicting.

offt

4. Programming principles. The instructional material should embody ii
the following techniques derived from programming principles: L
identification and statement of objectives iIn behavioral terms,

presentation of information in small steps, careful sequencing,

immediate confirmation, self-pacing.
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The lessous were arranged so that they could be used in a variety
of ways. The teacher was supplied with a teacher's manual (sec Appendix
A., B., C.) and a complete set of materials. . The maﬁ;al and the mate-
rials enabled the teacher t6 use them in a variety of ways. The teacher
could assign the materials as complete self-instruction and restrict
her role to merely scheduling the use of the materials. A more effective
usc was to allow the student to use the materials independently and
later discuss the lessons with him. Some teachers have used the materials

as a basis for group instruction, with the tecacher acting as instructor.

Other teachers have used the materials as a basis for class instruction.

Evaluations by Teacher Consultants

The advice of the public school teachers who were to use the ex-

perimental materials was sought during the stages when the instructional

‘material was being written. These teachers, acting as paid consul-

tants, evaluated a prototype of the atom and mathcmatics units in

the summer of 1564. The consultants filled out evaluation forms

(sce Appendix D) and wére also encouraged to voice their reactions

in a group discussion in which their suggestions Qere tape recorded.
An analysis of data collected from this evaluation session led

to cxtensive revision of both content and format, especially ia terms

of pacing, vocabulary, and manipulation of illustrative materials.

The revised lessons were tried with a regular first grade class

in the Metcalf Laboratory School, then revised again. In order

to obtain data for validation of test items, and also to obtain a

final check on the materials before their placement in the public




schools, ail lessons were uscd with a class of gifted second grade pupils.

in Metcalf Laboratory School.

Ficld Trials in Public Schools

The iessons were then put into production for trial in the public
schools. The ficld trial was carried out in twenty-one first grade class-
rooms located in sixteen differer :lecmentary school attendance centers in
the Bloomington Public Schools ana in McLean County Community Unit District
# 5 schools. The latter included attendance centers in Normal, Towanda,
Hudson, and Carlock, Illinois. Twenty-one teachers were involved with
one hundrcd ten pupils at the start. The field trials began in Novem-
ber, 1964, and coﬁtinued until May, 1965, with the units taken up in the
following order: Math, Atoms, Molecules, and Measurement. For experi-
mental dcsign'purposes (see Chapter III) two groups were selected in the
opublic school trials with group A starting instruction immediately and
group B delaying instruction.

Project personnel did not teach in the classroom or direct the
use of materials with individual pupils. The role of project personncl
was limited to observation in the classroom, answering teacher inquiries,
and replacing faulty material and equipment. Day by day schedules for
use of the project materinls within the time allotted for the total unit

was left to the teachers.

Selection of Pupiis and Teache:s

In both school systems pupil selection was done by means of a pre-

liminary scrcening test followed by individually administercd Stanford-Binet

Intelligence tests. One district used a group mental abilities test in
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the spring of 1964 as a screening instrument; in the other school systen
the screening test was given in the fall of 1964. By the fall of 1964 both
school systems, using qualified psychological exaniners from Illinois State
University and the public school systems, had identified a pool of ninety-
two subjects who scored 124 or above on the Stanford-Binet scale. {See
Table I.) Teacher selection prior to the beginning of instruction resulted
in the addition of cighteen more subjects for a total of one hundred ten
subjects.
TABLE I
FREQUENCY DISTRIBUTION OF I. Q.

I._Q. No. of Pupils . 1.0, No. o ils
165 - 169 1 . 144 - 140 12
164 - 160 0 . 139 - 135 15
159 - 155 0 . 13 - 130 29
154 - 150 0 .12y - 125 30
149 - 145 2 . 124 3

The selection of teachers was made by the central staffs of the two
school systeus. Some classes were not included because no pupils in

their classroom met the formal screening criteria.

Adnministrative Arrangenents for the Field Irial.

When the proposal for the Project was conceived in the suomer of 1963,
the chicf adnministrators of the two school systems agrecd to furnish the
necessary experinmental sctting. A series of meetings was held with the
adninistrators of the two school systems, including building principals, to

explain the nature of the Project. Administrators designated a r-mber of
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their central staff to coordinate the project. The coordinators scheduled
orientation meetings for teachers and administrators. Other meetings were

held with building principals to work out the details for distribution of

materials.

Parent Reactions

As might be expected, the designation of pupils for special experi-~
mentation jimn a public school system created some stir among parents,
teachers, and other pstrons of the school and the community. An initial
story in the local press marked the awarding of the grant. An accompanying
story reported progress of the exploratory phase of the project in the
Metcalf Laboratory School.

The parents of the children to be included were notified by individual
letters with a general description of the project. In the fall of 1964,
parents' meetings were held in some, but not all, schools. At these meet-
ings project peréonnel cxplained the matorials which the children would be
using. The follow-up qucstionnaire (seec appendix E) sent out in the spring of
1965 revealed that parents were aware of their chilﬁtgp‘s activities in the
project. 1In most cases, they were aware of the subjcct content of these
materials.

There was very little negative reaction from parents of children who
were not selected. As the experiment progressed and became routine in
the various classrooms, curiosity subsided. Some of the teachers extended

the use of thesc materials to the entire classroomzand the experimental

lessons became part of the regular class routine.




CHAPTER III

CONTENT OF INSTRUCTIONAL MATERIALS

One of the distinguishing features of the experimental instructional
materials is the depth of trecatment and the level of abstraction called for
in the development of concepts by first grade pupils. An analysis of the
concepts and the way in which they are developed suggests that thcy require
of the learner a high level of abstractioﬁ. In the lessons that deal with;
atomic theory and molecular structure, the pupil is required to develop
a mental construct of the atom and the molecule by means of symbols. The
rclationships between the symbol and the thing it represents are established
by analogy. Once the characteristics of the parts are identified, the
child is required to establish the relationship between the parts which |
forn the atonm and the molecule. In addition the'child is asked to apply
theory to explain or predict change.

In the measurement unit measurement is trcated as a concept as well
a8 an operation. The child is given the opportunity. to identify the ele-
ments vwhich are common to all measurcment and to apply the concept of
measurement to a variety of measuring operations.

The sequence and mathematical abstraction units ask the child to per-
form operations which are based on the abstraction of generalizations from
a body of data and to apply the generalization by extrapolating or pre-
dicting.

In the section below is presented a representative list of the con-
cepts treated in the experimental units and activities which required

higher thought process for successful completion.




Concept

The smallest part a whole cain normally
be divided into is an atom.

Obsexvations can be made in many ways.

The center of an atom is a place
called the nucleus.

An clectron nioves around the nucleus
of the atom.

Objectd with the same charge repel.

Attraction and Repulsion.
af

Electrons are held in their orbits by
the attraction of unlike charges.

Activities Involving
Higher Thought Processes

The child takes a whole apart, selects
a part, which is then treated as a
vhole and taken apart. After this
process is again repeated, child is
esked if the smallest part he sees
might be¢ Hzoken down into an even
smaller part.

Child is asked to identify the way
in which two lessons which teach a
similar concept are alike.

Child is given three samples of un-
known liquids and asked to identify
the liquids by a variety of obeerva-
tional techniques.

The child is given an example of an
atom which is constructed incorrectly,
asked to identify the error and to
correct it.

Child is shown a picture of the Bohr

. atom model and asked how the model

might be improved so it would more
closely resemble a real atom.

Child is shown pictures of charged
atonic particles and asked how the
particles will behave towards one
another.

Child is asked to compare the ways in
which magnets and atomic particles
arc similar.

Child is shown a model of an atom,
vwhich on spinning throws its electrons
to the 'outer limit of the atom model.
Electrons of the model are maintained
at this limit by wires. The child is
asked what the wires stand for in

the real atoms (the attractive force
between the positive nucleus and the
negative electron.)




All atoms arc made from the sanme
kind of parts.

The atoms of an element are all
alike,

15 Concept

[ Symbols are used to represent
fr things. :

Atoms join to form molccules.

r LU Atoms form molecules by sharing
‘ electrons.

A collection of molecules composed
of two or more kinds of atoms which
f are uniform in arrangement is

& called a compound.

The properties of a substance
X identify the substance.

. e e

All samples of identical compounds
. have the semec kind and arrangement
y of atoms.

Atoms can be arranged in a variety
of ways to form different molecules.

Child is given a variety of objects
vhich represent atom parts (electrons,
protons, neutrons). He is to arrange
these parts so0 as to construct models
of a number of different atoms.

Child is provided with pictures whick
represent atoms. He 1s to select the
Pictures which represent elements (all
the same kind of atoms).

MOLECULES

Activities Involving
Higher Thought Processes

Child is given several symbols and told
to match them with other symbols which
stand for the same objects.

Child is given two symbols which stand
for atoms and asked to join these two
symbols together. Child is then asked
to rame the new entity.

Child is provided with a manipulative
model of a molecule. The atoms of the
molecule model are joined with other
atoms of the model with mechanical snap
fasteners. The child is then asked what
the snap fasteners represent. (electrons)

The child is given several groups of
atoms, some of which are uniform in
arrangement and composition and others
which arc varied in their arrangement
and composition. The child is then
asked which groups represent compounds.

The child is given a description of the
physical characteristics of an object
and asked to ldentify the object.

Child is given pictures which represent
the atomic strxucture of a variety of
substances. He 48 to identify which
substances have identical properties.

Child manipulates symbols for atoms to
form molecules. (The symbolic manipu-
lation is followed by a chemical experi-
went which confirms their symbolic
manipulations.)
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The combination or separation of
atoms and molecules may result in
the release of energy.

&n increase of energy increascs
the motion of atoms and molccules.

Child is provided with mechanical mod-
els vhich release energy when they are
separated. Child is asked to iadicate
the similarity between the mechanical
models and chemical reactions.

Child is asked to cxplain evaporation
using this concept.

MEASUREMENT

Concept

The amount of space an object
occupies 18 called its volume.

The amount of space an object takes
up is indcpendent of its orienta-
tion. ‘

An object displaces a volume of

" 1iquid equal to its own volume. -

A unit of measure can be any con-
venient and appropriate object.

Area and shape are separate

Activities Involving
Higher Thought Processes

Child is shown pictures of solids,
liquids, and gases and asked to deter-
mine if the concept of volume applies
to them.

Child is asked to determine why water
from one container will not fill
another container of exactly the same
size which contains some marbies.

Child is asked to determine volume of
air in a scaled bottle which has water,
air, and marbles in it and ccmpare the
volume of air with that of the water
and merbles.

Child is asked to determine if the
volunc of & set of blocks in a given
position changes as thc position of
the blocks is changed.

Child makes a measuring cup using a
given cube as a standard. WUses cup to
discover that differently si:aped sol-
ids can have the same volume. Uses

cup to measure volume of an irregularly
shaped object.

Child is asked to use three different
objects as a unit of measure, and
asked to decide if other objects might
be used.

Child is given four square regions to
manipulate and asked to determine 1if
the differcnt resultant shapes have the

seme area.




The most important characteristic

The child is asked t» decide what 1is

of a stondard unit is its constancy. most important about an inch.

A standard unit is a convenicence and Child, having mecasured in various

a converztion.

The greater the mass of the nucle-
us of an atom, the greater is the
gravitational attraction.

The standard units of measurement
need to be kept at a constait
temperature.,

gized units, is asked to evaluate
their convenience.

Child is shown pictures of groups of
atoms and .18 asked to identify which
would weigh most.

Child is asked to identify from
several alternatives what would happen
if the standard units were kept at
varying degrees of temperature.

MATHEMATICS

Concept

Sequences have a first term but no
last term.

A saquence of figures may be an
alternating sequence 1f a property
of the figurcs alternates.

In periodic sequences all the
terms repeat in a predictable
fashion. :

A scquence can be based on the
quality of increasing.

‘Sequences may have terms that
change in a predictable pattern
but are not necessarily periodic
sequences.

Activities Involving
Higher Thought Processes

Child is given a pattern and asked to
decide 1f it can be extended indefinitely.

Child is given a pattern and asked to
extend the sequence.

Child is asked to abstréct and state the
quality which alternates in the sequence.

Child is shown a period sequence and

-asked to choose an appropriate set of

synbols from several to contimue the
sequence.

Child is asked to abstract and state
the quality of increasing from a sequence
of figures.

Child is asked to abstract and state
the quality of motion from a sequence
of figures.




Figures are alike if there is at
least one property in common.

.Figures are alike if there is at
least one property in common, and
they arc still alike if they have
more than one commori property.

Identical figures are alike in every

way. Identical figures are also
like figures because they are alike
in at least one way. However, fig-
uxes that are alike in at least one
way are not necessarily identical,

Rectilinear figures are figures
that are entirely made up of
straight line segments.

Curvilinear figures are figurcs
that are entirecly made up of
curved lines.:

Figurcs can be classified accord-
ing to the number of lines that
compose then.

Figurcs can be classified according
to the number of angles they
contain.

Figures can be classified accord-
ing to length of lines.

Figurcs can be classified accord-
ing to whether they are closed or
open.

The child is asked to identify figures
which are not identical but have at
least one property in common.

The child is asked to describe the
property which is common to the
figures he chose.

The child is asked to indicate that
figures may be alike in more than one
way by connecting lines between
appropriate figures and by verbalizing
the concept.

Child is given a group of sets of
identical figures and is asked tc¢ match
them in terms of like figures. Later
the child is asked to identify their
identical likeness.

The child is asked to pick onec figure
from several on the basis of its
non-rectilinearity. Child then e:mlains
why the rectilinear figures are alike.
After abstracting the idea of recti-
linearity from the figures, the child
is told that mathematicians call figures
made of straight line segments, recti-
linear.

Child is asked to choose from a set

of figures one that is unlike the
others. The basis for choice is number
of lines in the figure. Child is asked
to explain his basis for choice.

Child is asked to choose from a set
of figures une that is unlike the
others. The basis for choice is
nunber of angles. Child is asked to
explain his basis for choice.

Child is asked to choose from a set
of figurcs one that is different.
Basis for choice is length of lines.
Child is asked to explain his criter-
ion for choice.

Child is asked to choose from a set of
figures one that is different. Basis

for choice is open (or clcsed) figure.
Child is asked to explain basis for

" his choice.




CHAPTER 1V

EVALUATION

Introduction

The teaching materials that were developed for this program repre-
sent a fundamental departure from typical first grade instructional
procedures in science, measurement, and mathematics, both with respect to
the goals of the instruction and the means chosen to achieve these geals.
It was cssential from the beginring, therefore, to include in the project
provisions for gathering information to determine the cffectiveness of
the special instructional matexial.

The evaluation activities were concerned with providing information

pertinent to three principal questions. First, did the instrxructional
material produced in the project enhance the learning of scientific con-
cepts considered to be fundamental to further study of science? Sccond,
wvere the cognitive objectives acﬁieved with minimal inger-classroqm
variations? Third, were the cognitive objectives achieved with minimal
undesirable incidental effects?

The primary source of information about the attainment of cognitive
objectives was a series of paper.and pencil achievement tests constructed
epecifically for the project. Informaticn about variations in classroom

procedure and incidental side effects was obtained from teacher evaluation

sheets included as part of the evaluation package for the units in nathe~

matics, atomic structure, and measurement. Additional information was
obtained from an extensive questionnalre completed by participating

teachers during the course of two consultation meetings held near the

end of the complete program of instruction and questionnaires mailed tu
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parents after completion of instruction. Samplcs of these measuring de-

vices are found in Appendix E.

Design of Achievement Tests
The first problem in the comstruction of the achievement tests was
the specification of a universe of tcrminal bechavior of which a test
could be con;idered a sample. Except for the two mathematics units, the
universes of terminal behavior for all units were described through the
use of a two-way classification with content as one mode of classifica-
tion and cognitive operations as the other. The two mathematics units
were considered to involve a single common cognitive operation, abstraction.
Abstraction was operationally defined as identifying an object in a
set of alternatives which has a single property held in common with a given
set of objects. In the second unit, the terminal behavior was identifying

elements from a set of alternatives which continued a sequence. It was

assumed in the first mathematics unit that identifying an object with one

property in common with a given set of objects involved perception and
identification of a property held in common by the given set of objects.
It was not required that the students name that property. For the second
mathematics unit it was presumed that compleéing or adding to a sequence

| réquired perceiving and identifying the basis for the sequence. In the
unit involving abstractio froz ¢ set of figures, the test was constructed
to sample a variety of properties which could be abstracted: curvilinearity
vs. rectilinearity, openness vs. closedness, number of angles in figures
in the set, number of lines in figures in the set, and number of objects

in a subset of the given set. In the second mathematics unit in which

the property to be abstracted formed the basis for a sequence, the test




items sample two principal categories of scquences: monotonic and peri-
odic sequences. The number of items in the tests was proportional to fhe
relative lengths 0% the two units.

For the other units, a two-way classification was used. For the
unit on atoms one mode of classification was content subdivided into
three conceptual catepgories; cognittve operations were the other mode

of classification. The first content category included concepts con-

cernéd with the divisibility of matter into components. The second con-
tent category was concerned with concepts of the structure of matter, and
the structure of atoms, and with manifestations of energy associated with
the structure oflatoms. ihe third content category was concerned with
concepts about models and symbols. The cognitive operations mode of

classification consisted of categories of cognitive operations follow-

ing the classification scheme of the Taxonomy of Educational Objectives:
Copnitive Domain (Bloom, 1956). In this mode of classification seven
categories were used: four from the principal classification of knowl-
edge, two from the principal classification of comprehension, and one
from the principal classification of application. The four knowledge
categories were knowledge of specifics, i. e., recalling specific and
isolable bits of inforﬁation; knowledgze of conventions, identifying as
conventions characteristic ways of treating and presenting ideas;
knowledge of methodology, recall of ideas about methods of inquiry in
science; and knowledsie of principles and peneralizations. The two com-'.
prehension categories were translatioms, i. e., recognizing appropriate
information in two forms of communication; and extrapolation, i. e.,

recognizing implications of specific knowledge and generalizations.
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Application involved recognition of specific applications of abstract
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In the unit on moleculés, the cognitive operations mode of classi-

N v

'fication was divided into categories which identified the logical form of
statements keyed as correct responses to items. The set of categories was
part of a set used by Smith and Meux (1962) to classify units of class-
room discourse. The logical categories used in this mode of classification ; .
were describing;, designating, classifyiny, comparing and contrasting,
explaining, and conditional inferring. Test items in the describing cate-
gory required recognition of an adequate and releva;xt: description of an event
or class of events. Test items in the degipnating category rcquired
rccognition of statements that assigned a proper name to an object, cate-
gory of objects, event, or category of events. Test items in the classi-
fying category involved recognition of the class or category into which
some object or event should appropriately be placed. Test items in the
comparing; and contrasting category involved fecognition of siwnilar and
distinguishing properties of objects and events assigned to different
categories. Test items in the explaining category involved recognition
of a sufficient explanation for the recason of occurrence of some phenomena
or class of phenomenon. Conditional inferrin;; involved recognition of
consequences of assumption of the truth of some statement. 3

The categories in the content mode of classification of'the unit
on molecules were the same as those used in the unit on atoms.

In the unit on measurcment, the Taxonomy of Educational Ob jectives
was again used as the source of categories. 1In this instance, however,

only three categories were used. These categories were not further sub-



divided. The three categories in the cognitive operations mode of

classification for the unit on measurement were knowledge, comprehension,

and aéglication. In the content mode of classification, a total of ten

categories composed of sets of concepts concerned with the nature of

volume, the nature of area, the nature of length, the undérlying basis

of tcmperature, gravity, and the undétlying basis for weight measurement

were used.

In those tests in which items were constructed in the framework of

a two-way classification, cach joint occurrence of a content and cpera~

tions category constituted a subuniverse. The definition of the universe

for the atoms unit included twenty-onc subuniverses; the universe of terminal

behaviors for the molecules unit included cighteen subuniverses; and

the universe of terminal behaviors for the unit on measurement included

thirty subuniverses. The judgment of projcct staff members concerned

with the writing of the instructional material was relied upon to deter-

mine an appropriate sampling of these subuniverses. In the case of the

atoms unit, sixtecn of the twenty-one subuniverses were used; in the

case of the unit on molecules, fifteen of the subuniverses were used;

and in the casc of the measurcment unit, all thirty subuniverses were

used. The judgment of those on the project staff concerned with con-

struction of the lessons was also relied upon to determine whether or

not the subuniverscs should be differentially weighted. On the basis

of their jﬁdgmént, all the appropriate subuniverses were given equal

weight. For each subuniverse for the units on atoms and molecules two

items were written. In measurement, in each subuniverse only one item

was included.
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Tne items in the achievement test were presented in a multiple

choice format. For cach item four response options were offered as well

as an "I don't know" response option for those students who were urable

to select an appropriate correct response. Such a procedure is considered

to improve the validity of multiple choice type tests. Although the cone

tent of the units was at a rather high level cf complexity as compared to

typical first grade materials, no corresponding clevation of reading

ability could be assumed. Conscquently, the responsc options were pre-

sented pictorially on individual answer shecets for cach item. Item stems

" and descriptions of responsc options were then read to students.

1 Item Selection
For each of the universes of terminal behavior described in the pre~
1 vious section a pool of items considerably larger than that to be used in

the final test was prcpared. As a means of selecting items for inclusion

in the final test, iteme in the item pool were administered to students
in two classes at the Mctcalf Laboratory School. One of the clacses is
a second gradec class of gifted children used previously as the control

group in an carlier phase of the projcct. The other class is a hetero-

IO sty bt e i

geneous first grade class at the Metcalf School. The items in the item

pool werc administered and scored by a memb:r of the project staff. Two

eriteria were used to.select items for inclusion in the final test:

a criterion of item difficulty, and a criterion of item discrimination.
¥ The iten difficulty indices permitted the appcarance of a wide range of ?
N individual differcnces in achievement test performance. Item discrimina-

tion indices werc expected to enhance the internal consistency of the tests. 4
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Design of Questionnaires and Evaluation Sheets

In an attempt to identify classroom variations in presentation of
instruction as wcll as the extent and kind of incidental effects of in-
struction, questionnaires were supplied with the evaluation packages.

A

Rather than depend on the uncertain reliability of teacher judgment about

processes inferred from student behavior, evaluation sheets weré designed

80 that effects of instruction could be identified in terms of objectively

obgervable overt behavior on the part of students. The possibility of

judgment errors and rating biases dictated the use of categorical rather

T e N L T

o L
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than scaled responses. Additional information was obtained about specific

RSN

categories of teacher involvement by means of questionnaires. In addition,
estimates of teacher attitudg toward their gifted students and various
eclements of the instruction were obtained by the use of sentence comple-

tion items. Further information about both cognitive and emotional con-

sequences of the instruction was obtaincd from questionnaires issued to
parents of children involved in the project. ¢enerally speaking, more
freedom of response was permitted in these questionnaires than in the
tcacher questionnaires, cxcept for those parts of the questionnaire con-
| cerncd with the identification of biographical information about the

parents, the extent of their knowledge about the project, and the source

&
% .
’i of their knowledge about the project.
|
3 Collection of Data
]

For purposes of systematizing the gathering and analysis of data,

evaluation activities were considered as an experiment testing the hypothe-

sis that scores on tests given at the completion of instruction represented

the effects of the special instruction.




ra -
—— e

-

; . ; . ” . = , .
N 0 T S P LD N, ————
(S P 1, - _ - M N . 3

B AT L B e e A e R B e e
M 2’ 9

-32 -

Protection against alternative explanations of terminal test per-
formance was provided by a quasi-experimental design-<the non-equivalent
ccntrol group design (Camphell and Stanley, 1963). This design ﬁrovides 'E
pProtection against external influences, selective differences in ebility
and the effects of rcpeated testing as explanations of terminal test per-
formance. The achematic diagram below describes the‘treatment-teéting ’E

scquence prescribed in the design.

[

In this diagram 01 represents test scores obtained prior to instruction,
X represents the trecatment, and 02 represents testing aftcer instruction.
B and C designate experimental and control groups. The dashed line be-
tween the twe groups indicates that assignment of individuals to the two
groups was not random. Assignment of intact classroom groups was random.
Because it was impossible to exclude any of the sclected group from in-
struction for reasons exterral to the central purpose of the project,
this design was modified as follows:

A 0 X 0, 0

The modification produces no change in protection against alternative
plausible hypotheses but allows treatment to be applied in both groups.,
A third test provides a basis for pooling post-treatment scores. Be-

cause all pupile receive treatment in the modified design, the groups ;f




are designated A and B instead of experimental group and control group.
The interval between tests was approximately four weeks. For this design
and for the kind of controls desired, the indicated statistical procedure
is analysis of covariancé; that is, comparison of mean scores between
group A and group B on test 2 adjusted for intergroup differences in
mean score on test 1.,

Pupil responses to the terminal tests were entered on log sheets and
verified independently.‘ Thesc responses were then transferred to punched
cards and the items were scored on an IBM 1620 data processing system. A
program was written to provide test scores, item analysis data, and relia- '
bility estimates of the tests as well as mcans and standard deviations for
all groups. In addition to group means and standard deviations, another
program provided distribution statistics cf totalscores and subtest scores
defined in terms of subtests of categories of both content and cognitive
operation. With the use of these summary statistics, it was possible to

construct frequency distributions for total test scores and all subtest

scoxes. Other statistical énalyses.were performed using standard statis-

tical programs.
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CHAPTER V

ANALYSIS OF DATA i

o Intrcduction

...~ Three forms of analysis produced the results reported in this chapter:

cal responses tc a teacher questionnaire; third, cohtent analysis of free

t
2/ :'# . -~
*,1 first, statistical analysis of test scores: second, enumeration of categori-
B
i
l responses and enuueration of categorical responses to a parent question-
|

;W} naire. The statistical analysis was dirested toward measurement of gains

attributable to the use of the experimental materials. The analysis of

categorical responses in the teacher questicnnaire was directed toward
the identificaticn of vafiations in classroom practices in the use of

] - ' experinental materials. The analysis of responscs of parents was con-~
cerned with identification of parents' and children's attitudes toward

use of project materials and evidence of out of school thinking or

application of topics covered in the experimental units.

Bvaluation of gverall Gains

Summary statistics describing test performance for pooled groups N

before and after treatment arc presented in Tables 5.1 to 5.5. These

ey . c. L " . . o
R U —
— < 7 ;

.
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statistics include means, standard deviations, and reliability cstimates
from post-treatment. In thesc tables, differences in the number of test ,é
scores between pre-treatment and post-treatment tests represent unreported ;¥
data rather than attrition. Reliability estimates were computed using 'ﬂ

Kuder-Richardson Formula 20. No infercnces can be made about the prin-

1f; cipal effects of treatuent on the basis of these statistics, but they

provide descriptive information useful in interpretation of statistical E ‘

inferences.




- - ' - o R L e T L
&
/
|
F
|
[
4

At i poWS gt . g e ot 1 A b LR A A e 2 5 et

.

-~ 35 - t7 '
§
TABLE 5.1 -

SUMMARY STATISTICS FOR MATHEMATICS UNIT I E
30 TTEMS ' 1

Standard
Status : N Mean Deviation Reliability

Post-treatment 95 14.50 - 5.30 : .8056
o Pre-treatment 108 | 11.90 4.17 = eeeae

TABLE 5.2

SUMMARY STATISTICS FOR MATHEMATICS UNIT II ﬁ

20 1TEMS [ ]

Mm "3
Standard

Status N Mean Deviation Reliability

Post-treatment 98 8.76 5.08 .8680 E
Pre-treatment 109 6.89 4,95 bkt E

TABLE 5.3

SUMMARY STATISTICS FOR SCIENCE UNIT I (ATOMS)
32 ITEMS ¢

Standard
Mean Peviation Reliability

Post-treatment 95 13.08 5.60 .8175

Status

e

Pre-treatnent 91 6.30 3.43 cmn—-




TABLE 5.4

SUMMARY STATISTICS FOR SCIENCE UNIT II  (MOLECULES)
A0_ITEMS

Standard ‘ ,
Status Deviation Reliability

Post~treatment 4.47

Pre-treatnent 3.55

TABLE 5.5
SUMMARY STATISTICS FOR MEASUREMENT UNIT
30 ITEMS -

Standard
Status Mean Deviation Reliability

Post~treatment 13.30 4,08 .7160

Pte'treatment 100 64 40 00 womae

For four of the five instructional units prepared for use in the
schools of Bioomington and ﬁclean County Unit 5, analysis of overall
gains took the form of analysis of covariance. The quasi-experimental
design described in Chapter IV provided the framework for this analysis.
The analysis of cuvarlance compared mean test scores obtained by pupils
of group A on Test 2 to the same scores obtained by pupils in group B,
with covariance adjustments for differences in mean scores on Test 1
.between group A and group B. Test 2 scores werc obtained inmmediately
after pupils in group A had uséd the experimental materials and immedi-

ately before pupils in group B had used them. In one of the five units,

the Science Unit II, incomplete data dictated comparisoﬁ of post-treatment
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means to pre-treatment means by the use of a t test based on repeated

measures on the same pupils.
Summaries of the results of analysis of covariance arc presented

-

in Tables 5.5 - 5.9. The F-ratios reported at the ends of thesc tables
were obtained by cdﬁégfing the variances of distributions of group means
about regression lines with common slopes to the variances of distributions
.0f -individual sgores about the same regression lines. The values of F for

" three of the four units were significant at the five percent level or bet-

ter: Mathematics Unit I, Science Unit I, and the unit on Measurecment.

TABLE 5.6

SUMMARY OF ANALYSIS OF COVARIANCE
MATHEMATICS UNIT I . N = 106

: Degrees of Sum of Squared
Scurce of Variance Freedom Deviations

’

Group rcgression cocfficients
about commun slope 87.6916

Scores about group regression lines 1711.3529

Scores about regression lince with :
cummon slope by, 1799.0445

Group means about regressiovn line
with common slope b ‘ 110.0412

Scores about regression line fex
combined groups 1909.0857

F(1,103) = 6.30




TABLE 5.7

SUMMARY OF ANALYSIS OF COVARIANCE
MATHEMATICS UNIT IT N = 97

Degrees of Sum of Squared

Source of Variance Freedon Deviations . . -

Group regression coefficients . ‘
about common slope 68.6499

Scores about group regression lines 1896.4830

Scores about regression lines with
common slope by, 1965.1329

Group means about regression line
with commion slope b, 47.3754

Scores about regression linc for
combined groups 2012.5063

F(1,94) = 2.26

TABLE 5.8

; SUMMARY OF ANALYSIS OF COVARIANCE
i SCIENCE UNIT I (ATOMS) N = 88

Degrees of Sum of Squared

..Source of Variance _Freedom . Jeviations

Group regression coefficients
about common regression slope 353.8648

Scores about group regressicn lines - 1529.5336

Scores about regression lines with,
cormon slope b, 1883.3984

~

Groub means about regression line
with common slope bw 385.5368

Scores about regression line for
combined groups 2268.9352

F(1,85) = 17.39




TABLE 5.9

SUMMARY OF ANALYSIS OF COVARIANCE
MZASUREMENT UNIT N = 86

Degrees of Sur of Squared
Source of Variance Freedonm Deviations

Group regression coefficients
about common regression slope .1095

Scores about group regression lines 1214.4609

Scores about regréssion linegwith
cormmon slope by, 1214.5704

Group means about regression line :
with slope bw ’ 122.5277

Scores about regression line for
combined groups 1337.0981

F(1,83) = 8.37

i

An underlying assumption of the analysis of covariance is that
regression lines describing the relationship between predictor and
criterion variables (Test 1 and Tes; 2) in the separate groups are
parallel. To sustain this assumption, éhe variance of the distribution
of group regression coefficients about common regression slopes is
ccumpared to the variance of the distribution of individual scores
about group regression lines. For the Mathematics Unit I and Science
Unit I the obtained F-ratios were 5.12 and 19.43 respectively. These
| values of F are significan: at the five percent level or better, indicat-
ing that much of the difference in Test 2 scores between the two groups
is due to differcnces in variance between pre-treatnent sccres and post-
treatment scores . This conclusion is verified by referring to Tables

5.1 and 5.3.




When regression lincs for separate groups are not jarallel, the
Neyman-Johnson technique provides a means of determining those values
of the predictor variable (Test 1) for which there are significant dif-
ferences in the criterion variable (Test 2) (Walker & Lev, 1953). The
results of this analysis indicated that on Mathematics Unit I, there
were no values of the predictor variable for which there were signifi-

cant differences between groups in the criterion variable. For Science

Unit I, the analysis indicated sigrificant differcnces favoring group

A for Test 1 scores higher than 11.
As part of the analysis of data, frequency distributions of pre-

treatment and post-treatmeat scores were alsc obtained. - These distri-

o s et 2 S NN Y

butions are presented as percent frequency distributions in Tables 5.10 -
5.12. In these tables each x represents one percent of the total sample
receiving scores in the indicated ranges on pre-treatment tests. Each

o0 represents one pcrcent of the total sample receiving scores in the
indicated frequgncigs on post-treatment tests. Inspection of these fre-
quency distributions suggested that changes due to treatment may have

had the cffect of charmging the shape of the scorc distribution rather

than significant shifting of mean scores. Further analysis was per-
formed to test the hypotheses that the shapes of the distribution3 of
Test 1 scores for groups A and B were the samec and that the shapes of

the distributions of Test 2 scores for groups A and B were different.
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: . TABLE 5.10

PRE- AND POST-TREATMENT FREQUENCY DISTRIBUTIONS
MATHEMATICS UNIT I
30 ITEMS

000000G0000
21-23 XXX

0000000000 Q000000000
18-20 RRRRRRRR 0000000000000

15-17 QO200000000G0000000000
KXXXXRXKKKKXKKKK
12-14 000000000000000
XXXXAXKKKAKXXKKXXKXKKKKKK

QGO
9-11 xxxUOOOOOOOO %

000Q0V00000D
6-8 XXXXXXXRXXKRXX

3-5 B )
0-2 2

TABLE 5.11

PRE- AND POST-TREATMENT FREQUENCY DISTRIBUTLONS
MATHEMATICS UNIT II
20 ITEMS

18-20 o
15_17 ﬂggggOOOOOOOOO

oooooooooooooooooooooooo
12-14 KXXXRXKXXRXX

000000000
9-11 RERXXXXXXEXKKKKKK

6-8 00000000000000000
XXX XAKXXRXLXAXXAXXKXKXKK

3-5 OOOOOOOQOOOOOOOOOOO
. XXXXXXXKXKXKAXXK xxxxxx X
0-2 Q0000000000000

EKXXELXKXXXKXXXAXXXXKXXXXKXRK
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TABLE 5.12

PRE- AND POST-TREATMENT FREQUENCY DISTRIBUTION
SCIENCE UNIT I (ATOMS) '

32 ITEMS
24-26 V000000
21-23 et
13-20 Q000000000000000°
15-17 00000000000
000000000000J00000
12-14 CKXXK
00000000000000000000030
9-11 XXX KX EXKARKRARREKKIKK
0000000N000O0N000 '
6-8 000000 00000
00000
3-5 P3TETETET 3 070.067919.0.000 0.9 0.0/0:0.9.0 09

0-2 XEXXXXXXXXXREXKLRK

The Kolmogorov-Snirnov test provides a means of comparing two

score distributions when other characteristics than thz mean are of

interest (Siegel, 1956). The test is available as cither a one-tailed
or a two-tailed test. The two-tailed test is sensitive to any kind
of difference in the distributions from which two sarpleg are drawn--
differences in mean, variance, or skewness. The one-tailed test is
used to decide whether or nct the scores of one group are "better" than Y
the scores of the other. To apply the Koluogorov-~-Smirnov test, a
curulative frequency'd;stribution is constructed for each sample of
observations, using the same intervals for both distributions. For
cach interval, one step function is subtracted from the other. The test
then focuses on the largest of tﬁe observed deviations, symbolized by D.
In this instance, separate distributions were constructed comparing
group A performance to group B performance qn‘Test 1 and group A per-

formance to group B performance on Test 2. The test was used for those




units for which the analysis of covariance produced non-éiguificant or
equivocal results; that is, the two mathematics units and Science Unit

I. The two-tailed test was used to identify any 61fferences between'
8roup A and group B on Test 1. The one-tailed test was used to identify
differences between group A and group B on Test 2. Critical values of

D for the conditions existing in the field test are given by Siegel. For
the one-tailed test, values of D are converted to values of chi-square
with two degrees of freedom, which are then referred to a table of criti-
cal values of chi-square. This procedure rctains the quality of control
provided by analysis of‘c0variance.

From the Kolmogorov-Smirnov two-tailed test, it was apparent that
there was no difference between group A and group B score distributions
on Test 1 of Mathematics Unit [, Mathematics Unit II, or Science Unit I.
Cunsequently, any differences between the groups on Test 2 can be attri-
buted to treatment. The value Qf chi-square for the one-tailed test on
Mathematics Unit I was 2.42, a non-significant value. For Mathematics
Unit 1II, the obtained value of chi-square was .38, also non-significant.
For Science Unit I, the obtained value‘of chi-square was 4.36. With
two degrees of freedom, the probability of random occurrence of a value
- of chi-square that large is less than .001. Hence, for Science Unit I,
although the results of analysis of covariance were equivocal, the
Kolmogorov-Smirnov suggests that the use of experimental materials
produced siénificant changes in score distribution.

In the unit on molecules, because appropriate data were not avail-
able for analysis of covariance or analysis of variance, assessment of

i

gain was made by use of a correlated t test between pre~treatment scorcs




and post-treatment scorcecs for the poolcd groups. The mean difference
between pre-treatment and post-treatment scorcs was 3.527: The cor-
responding value of t ﬁith 90 degrees of freedom wgsv8.324. The'probau
Q}lity of a random occurrence value of t this large is less than .001.
Conséquenﬁly, differences between post-treatmen; scores and pre-treatment

can be attributed to the treatment.

Ieacher Treatment of Experimental Materjals

An attcmpt was made to collect data which would indicate how
tcachers treated the -experimental materials. Answers to these questions
were sought by the projegt persomnel:

l. Were the materials sclf-instructional?

2. Were all pupils exposed to the éame treatment between pre-

and posttests?

3. In what ways, if any, did the teacher supplement the instruc-

tion provided by the experimental materials? . r
4. Were portions of the experimental materials incor;orated
into the regular curriculum?

In the spring of 1964 a questionnaire designed to elicit data. on
tea;her treatment of the cxperimental materials was sent to the nineteen
teachers in the project (two of the original twenty-onc teachers had
withdréwn-:one for reason of health, the other for administratiwve

reasons). Returns were made by seventecn tcachers. The questions asked

and teacher responses are listed in Table 5.13.




TABLE 5.13

TEACEER RESPONSES TO QUESTIONS ABOUT
TREATMENT OF EXPERIMENTAL MATERTALS
N=19

QUESTIONS RESPONSES

| ATOMS | MOLECULES| MEASUREMENT

What actiun did you take when
tapes and/or instructions were
inadequate?

A. No assistance :
B. Assist at specific points
-C. Read text to group ‘

D. Read text to individuals
E. Other

NGO
DB PPOO
MW

Tv what extent was the content
of the experimental material
extended beyond the standard
taped instruction?

Ao No extension 10 11 10
B. Encouraged projects 4 2 3
C. Students reported to class 4 4 6
D. Project materials taught to

entire class 7 1 2
E. Other 3 1 2

What review procedures did you
follow to help establish concepts
included in the experimental les-

sona?

A. None 7 10 10
B. Activities explained 7 4 5
C. Review after each lesson 6 5 5
D. Review at end of unit 9 7 8
E. Other 0 0 0

.What procedures did you use to
evaluate the learning prcjress
of students?

- A. Checked for completion 12 13 13
B. Checked bouklet 9 9 8
C. Questioned students 12 10 10
D. Checked tape quality 2 2 2
E. Other 0 0 0

What use did you make of the
teachiny materials?

A. Read teacher's manual : 17 16 ‘ 17
B. Listened to tapes 11 10 9
C. Tried activities 5 : 4 3
D. Consulted references 4 3 4
E. Other 0 , 0 0
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The rule of the teacher is of particular concern because uf techni-
cal failures in tapes and reccrders which are known to have occurred dur-
iny the critical treatment phase of the project. All tapes and recorders

were checked before shipment to the experimental classes. However, after

d
Py
A
B!
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N
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|

the tapes were in the classrooms where they were interchanged bLetween

recorders, it was discovered that some tapes played well with only a

Bioge Ty srae

particular recorder. Under thesc circumstances, it was pussible for a

‘ ‘
_;-J!}x N
S ——

child to get a tape which was difficult to hear or understand, and in

[,

some few cases, unintelligible,

g g e

This unanticipated technical difficulty created a situation which

placed the teacher in a critical role. On the une hand, if the teacher

assumed the attitude that the materials were supposed to Le completely
self-instructional and did nothing to correct technical failures in the

tapes or recorders, pupils would not -be fu11§ exposed to the experimental .

treatment as assumed in the experimental desiygn. At the other extreme, 3

,3 some teachers might have discegarded the self-instructional format com-~ :

pletely and personally taught the experimental material. Should this

] have happened, a teacher variable wuuld have bLeen introduced}which would
have made any conclusions questionable. Ancther alternative role would
be for the teacher to read the script tc the pupil(s) who had difficulty

understanding a poor tape. In this case the material could still be coun-

% .-
et e i bt s N o e 4 e

[ sidered self-instructional because the teacher was merely assuming the

T T

& function of the tape recorder. In addition a teacher might explain,

N —

M e

review, and/or summarize the lessons.

Teacher responses to questiums one, two, and three suygest that the

materials werc used in an essentially sclf-instructional pattern. The

-y
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majorigy of the tcachers did not attempt to cxtend the project materials
beyond the taped instructions. For Scicnec Unit II (Molecules) and the
Mecasurement Unit, ten of the seventeen teachers felt the units to be
self-sufficient, The Sclence Unit I (Atoms), which was the first df the
gelf-instructional units, was viewed as self-sufficient by seven teachers.
Thuse teachers who attempted to help their students evidencly limited
their activities to supervising and explaining the use of illustrative
materials,and reviewing and summarizing thc concepts included in the
lessons., From an analysis of the responses madc on the qhestionnaire and
in writteﬂ progress reports, as well as responses of teachers in personal
intexviews, it can be concluded that no teacher in the project aesumed
primary responsibility for teaching the experimental units,

Were all pupils exposed to the same trcatment between pre- and post-
tests? The answer is a qualified "no." The responses to question l-4
indicate that at least five teachers did nothinyg to correct deficiencies
in the tapes. For the Science Unit II (Molecules) and the Measurement

Unit, at least six teachers offered no heip in case.cf technical difficulty

"with tapes or recorders. If the teacher did not take the initiative to

spot defective tapes and recorders, there was no way for project personnel
to correct. the deficiency. Thus it should be assumed that in at least
five’classrooms some children missed all or portions of one or more leé-
sons.

In addition to exposure to differences in tape quality and use, pupils

received varying; deyrees and types of supplemental instruction from their

teachers.

In what waye, if any, did the teacher supplement the instruction

provided Ly the experimental materials? Relatively few teachers reported

e g g
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that they encouraged study in related topics: four teachérs did so in
the Scien?e Unit I (At§ms), two in Science Unit II (Molecules), and three
in Mcasurement. Only one teacher used group discussion as a supplement-
ary teaching activity. A few checked students' booklets for appropriate
responses; seven teachers in Science Unit I (Atoms), four in Science

Unit II (Molecules), and five in Measurement. The same number of teachers
in each unit supervised and explained activity portions of the experi;'
mental legsons.

Reviewing the material was by far the most common gupplémental
activity used by the teachers. Twelve teachers reviewed either individual
lessons or the total unit with their pupils for Science Unit I (4toms);
ten teachers did this for the other two units. Actually three teachefé'
in Science Unit I (Atoms) and Measurement (and twe in Science Unit I1I
(Molecules) ) chosc to review both after each lessun and after the unit
was completed.

Were portions of the cxperimental materials used in instruction of
the ent;re class? Almost half the teachers chose to share some of the
experimental materials with their entire class. In the Science Unit 1
(Atoms), nine teachers either encouraged pupilé wko were in the project
to report their learnings to the class or actually taught some of the
contents of the experimental lessons thémselves. For Science Unit 1II
(Molecules), five teachers cmployed these procedures, and for the Measure-

ment Unit the anumber of teachers was seven.

Tecacher cooperation

Special comment should be made of the high level of cosperation

received by the project from the participating teachers. aslthough they

e e ———— e e

N IR YA
j e Y

e :'\T.'rtsﬂm ”
T et g, e a0



1

a iy < St gas . RN ST 2y S N 4 it it adl

- 49 -

were not specifically reque._ted to do so, a substantial majority of the.

teachers took time to determine whether theilr students had finished the

.. taped lessons and completed the required accivities,and most of them went

on to chéck the bupklets to determine whether students had made correct
rcsponses to the questions., All the teachers reporéed that they read the
teacher's manuai, and a large majority listened to some of the¢ tapes prior
to use by their students,

Teacher comments iﬁ personal interviews revealed considerable inter-
est in the illustrative materials and a desire to experiment with them’
in instructing non-gifted children.

Informal interviews with teachers corroborated the responses made
by teachers in the questionnaire. In the interviews an attempt was made
to discover if there'were any slgnificant activities which might come
under the category Yother" which were not reported in the questionnaire.

No significant.activitics were identified.

Pupil and parent reactions to project material

Aftér all children in the project had completed use of the experi-
mental materials, an attempt was made to collect data by means of a
questionnaire sentlto all parents which pight answer the following ques-
tions:

1. Did children in the project react negatively to the

experimental materials? |

2. Did children give eﬁidence out of school of thinking

about topics covered in the experimental materials?
3. How did parcnts react to their children's use of project

materials?
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.~ A summary of results 6f the questionnaire sent to parents is listed l%.
in Table 5.14, . . ‘ | ;
‘ | ) TABLE 5.14 - IR ?
- - - - . ) { z
‘ SUMMARY OF RESULTS OF_PARENT QUESTIONNAIRE | :
A __+ QUESTION . - . _ RESPONSE o . :
'Total'questionnaires delivered = R 89 - . .§~
-Total questionnaires returned ‘ R . 79 :
‘Parents unaware their child ‘was using project o 4
materials o 0. i
Felt their child did not care for~project ’ :
' materials - .. 8
Child asked parent to tell teacher of dislike . S . :
' for materials - - . 4 . A
Child asked'for books related to topics in . SR B
project : S 22
‘Parcnts making written comments * o - 51 : . j
Written comments which were favorable 42 ST 7
Written comments which were unfavo;able ko - 9 o :
* The comments were madé in response to the followinp statement. .on the ?

" questionnaire. "Use the space on the back for a description of anything * - :
'your child seemed to learn by using these special materials or. any examples ‘ s
of the application of what wase lcarned.” Y LT e .
*% Five of these concerned one classroom situationé‘ T RS Ny §

o . , E,
- Did children in the project react negatively to the experimental ’ St
o, -

. materials? -As measured by parcnt s pcrception, the answer . is no.‘ Only .é,
eight/parents reported that their child did not care for the experimental " %
materials. Most parents who wrote comments indicated'a high level of ey

" interest amono their childr%?'for the proJect materials. The following i ? .
sample comments are typical of the maJority of the responses- \ 3

"L-- thoroughly enjoyed .the special program. . She talked much 3

more about. this work than the regular curriculum. " 3
o : : s

"M-- was very intrigued by the recorder and wanttd .one of his. ) _ E

own thinking that one from a store would come equipped with . B ’

the same material he was studying.""' ; ‘ , A




"He was sorry the project ended.”_ , o

.ff;— 'T;fffyfﬂ Did éhildren give evzdence out of schdbl of phinkinp about topics '; '

covered in thc cxperimental materxals? There 13 evidence that at least

. ‘;)

fifty-one of the‘eighty-nine puplls convinced their parents that they
’"L}fz were thinking about topics covered 1n the pro;ect. A sample of parents h 7

commcnts follows-' :%;em;' f- -ff" - vf'. ":dﬁj‘_pA7,7ﬂ57V'7g~]_ e T

. . . ; : - o
. « g R 2 .
. K " .

S “My child wanted me to, ¢ et somc books for him on.one ‘or Q"lif.
o ' more of these. subdects. oo Subsequently, at intervals, =~ . °
' he would voluriteer information about such things as mole- =
cular composition and seemed 1nterssted when we added such.- IR -
. | facts as molccular weigh# 2 T t3 _x o ‘:Jﬁfv_ﬁafg,e_
SRR _j‘.ye "Ncw words have appeared in her vocapuiary that’ upon ques-. .
e tioninb I found\qhey were in the spe ial materials."i L

o "our child ... was stimulated to 1ook up 1nformation in
,a; the encyclopedias he has here at home. ' :

"S-- and her brothervume having an’ ar"ument sbout who had T
- ‘ 'the largest glass| Steve's was taller but. §-- told him' o
RS her 8 could hold just as much because hers was bigger == = = <
TR - around 80 they emptied them both and she did show him thatl S |
77 hers held more." e

. : ' ' .

"He explazned how rubbcr Lot jon the track at Indianapolzs to o
Bk - Speedway. - Rubber moleeules came off on the track faster “_d‘ SR
- o ty:as the tires gOt hettcr "o o f.,.- P TS 1]”

-

¥ " . et e

ch did parents react to their children 8 use of project materials? |
) Of those parents who voluntcered'xnformation, a. substantial majority (82%)

' ,~reacted~very favorably. To/Lt sure, the wordzng of the stateme@i.énvitinb
.. AT -w ,
‘jcommengg;did not encourabe'nebative commeuts. Nevertheless some negative o

[} 'Y Py

5 commentS'were made; but these cannot be. viewed as a measure of the totsl
S T - T . ,
c. .z‘;nenatxve feelinb which mlght have existed. Most of the negattve comments

iy '\‘

fkstcmmed from children 8 frustration over poor recording quality of the

A3

'tapes.} A typical comment was "If the tapes were plear, everythin5 was ;__};taﬂ

v

. éifine, but when she couldn t understand them she was upset--extremely so"
. iw ! \v_,__-_\ys‘ , : :

L inuiauy"ﬁ.'.] B R
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- Ihe majo ity o£ thc comments, however, indicatcd a high 1eve1 of

T R e . B

acceptance ot p jch matcrials by both parcnts aﬂd pupils. Typical ’

, ¢

- .

"of the comments .adc by parents arc the following-

" . ;

e TR Ry
L am glad J-~ had a chance to be p rt of thid program,

.

pnd'she enJoyed ic oo - 7 e e

¢

'"We‘fecr",he learned'that math and scicnce ca bﬂ fun
ng, not drudgcry as 8o many'students consider




RPN jh'#E»f', o 'Jf"‘CHAPTER_VI‘?,',' R "f>,f~f»§’~“',’;‘;'“

e T fa“l,f77§(i_. L CONCLUSIONS Qj' ';;r:f gfyf l"hj,' ’i”"""}l? -
o o ; 3‘; % »«-« ,Z ,‘4?(,} ?«~ v>; g y g"’ g A,‘. : )
périmental w a of this prOJect 1ndicates.that intelleetually} ,pTgﬂ:;. .
gifted firét grade pupilsgéan lsarn content which requires Lse of cogni--?t‘wiw'.l
i: oo tive oper;tlons typacallygencountered at more advanced séa;esvoi cogn tive 1 o
: videveiopment and that they can do so through the use»of self-instructional : .
N ‘i“ mat;rials which require a minimum of teacher assastance.n The.learning was "pi;“ ‘iy‘
v?i;}i. -f: accomplished witn no sacrifice of technicai-atcuracy of. .the cbitent and - _;”;’Q;;*f
;;;;R:rﬁ; p' with minimum adiustment in vocabulary. The 1nstruction was presented to | ?:;jﬂfh';
;. ?ﬁ i ORI L . 8 S | o ’Q"
8 R The performance of pupils with the seli instructional materials of ”"_:,, 4
"if, i*afv. thevMeasurement Unit and Science Unit 1 (Atoms) confirms the findings _f'i». :; ‘
’*f}gdfir:_il made in the exploratory'and developmental stages of this pro;ect, 1. e.,k.”,’ —
-that gifted children, when prJV1ded With appropriate instructional mate-f’
) '?léﬂf rials can master intellectual operations which use symbolic repres;ntah
j o tions of conorete experiences to a. higher‘degree than 18 usually requmred
“Q,: ;uf.j- | in the primary grades. .' B i‘i o . ”
l, The results éf thlS—pIOJect strongly suggest that a fruitful means"
;”{E-‘t @fit,;.of differentiating the curriculum for gifted children is by means or
i B ' self instruttional materials W ieh are specificalLy des:u.gned to induce‘ |
;\' o highcr th ght proceases in'the user.' ,,f'rf'~ ,'i:',.iﬂ’ o “";{
| : Thése coucluS1ons are based primarily on the performance of pupils T

in Science Unit 1 (Atoms) and the Méasurement Unit._ Gains made from use

of Slience Unit II (Mblecules), 23’Ie statisticallx.significant, cannot,
N ‘ R
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) because ei restrictions 1mposed.by.§hc researcP desxgn, be. attributed A
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solely td the use of the eXperimentalﬁmatcrials. Mathematics Units I “¢5=: ;Jf:
e I .- . { e 5 )
and II which wcreant scl%‘instructional dld not produce statistically '

significant gains in test performance as assessed By analysis of covari-v

+

'fancea . o cLo T : SRR e
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Analysis 0f rcsults for t:he Measurement Uni.t and Science Unic L RN

T )
; ki L

P

(Atoms) leads to the}’ conclus}on' that these unitsmere effective teact\iing

;7 units, Science Unit II (Mblecules) appears to be promising, but needs‘: i

itcsting. .
Self-instruetional Format
.g. 't ' T ' Co S
The findings of the exploratory and developmental stages with rcfer- .

;:"' AN

: \:‘l

ence to the need.and efficacy of self-instructional materials were en-‘

L

{ erally borne out by results of the field trial. Self instructional modes

L " ta

instrubtion are adaptable to the 1nstruction of first grade gifted
children. ' chlldren in this progect were capable of operatingqawtape .

recorder and following direc ionsfgiveg,by means of a rccording. In‘the

f m—

Measurement Unit and Scicnce Unit i the workbooks and manipulative and "
s L
‘g illustrativc matcrials held the attention of the users sufficiently to

C . S

bring about statistically significant gains in learning. The results"

. Wlth Scienge Unit II (Mblécules), while inconclusive, are sufficiently

PN Y
—

- encouraging to warrant further 1nvestigation. -

- ) B
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The - teachtrs began the use of project material with the Mathematics

= . !

Unit which involved considerable indiv1dual atttntion with students and

z

\

v

teacher application of instructional*patterns. Whilc students were fur-

nished worksheets for individual use, teachers were directed to question

. . B . '
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| d“l' part from her traditional'pattern of instruction ‘to use thfs material

'individually in the manner prescribedq P

.‘this unit,, In, the final unit on. Measurement the tape recordings reached

K ‘struqtioﬁ.> L B e v' R , ' oL . . V .}- E / : . : ‘, .
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the student conc rning his anEWers.. Teacners in the prOJect were~almost | 7;
’ rf\.,\ . “ N

Kf*' ¥ ‘fv.n v

ganimous in; their opinion,ehat,extra woﬁk for g fted chi@drqucougd npt

grgg "y

/ v s :
be introduced into the fr\st grade without serious burden on the teacher,

L. - "
N 1 %

particularlf;where the number of gifted children ran as high as nine. o , fj-; .
’ IRTIE TEEE
Even when only one. Student was involved, the tea/her was reluctant to S

+ N w
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Seience Unit T was the first self-instructional unit to be usedm:vud

’"nd ‘uestions whi/cl'q would: normaiiyi?be ,ex- L

-3 é..,,

L0 N ' P

of the tapes did not give a clear playback. Thus some of the teachers

. . y * - .

bypassed the tape recorders and read the instructions to the students as -

-
~

) rformed the manipulations-eitheraas a group or individually.' Some

teachers apparcntly preferred this even whcn tapes were of adequate ,5eff"‘ -

o
L

qualityi_ During Scicnce Unit II some of the technical difficulties were e

cleared up, however, some tapes were still of poor quality. ‘As~stated B

above, more teachers were Willing to rely upon the tape recorders for - B

1 y A

their highest technieal perfeetion, although they left much to be desired ',:_é"

» . v -

As thL teehnical quality of recordings improvcd there was an increased/

willingness of teachers to accept the self instructional pattern of ;ﬁ

- . - . .
. . ) . : ) \

. - . RN '
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Introduction of Advanced Content R e /z( T

Experience during the field trials leads to the. conclusieﬁ that the - ?,1

~ . —~

self instructional format facilitated the introduetion//;//dvanced mate»f

o »

-

rials.~ One of the assumptions made during the d/velopmental stage of the : o~

- . . ,'."




| project was that the avcrabe classroom teacher could'noL be expected to
1;“". ' - ’ . T
. »; . !‘ have mastered tﬁe s‘:h‘jéct T,fné’tt'e'r hé’cesysar? ‘for '-tea'ph;ingyc\emtain ,eoneept)sy *,, v T r - /; L
. '.7 " & PR . f £

' f}w awhich their pupils werc capable of understanding.. xhis is not to say

»
M ¥ 1Y
. 1 H [ j
' x

that teaqhers were not capable of learning this information. Rather’the

hypdthesis is presented that in additibn,to special training courzes or
T i

einstitutes for teechers,~ self instructignal materials may. be an effectrve

L] .

.* SN

- "i
,«~mcans of gainink acécatance for s%% curriculum materials. It is Signifi- ‘

L.

pattern., There is some evidcnce that the matcrials.were usédfby some: - . @ %

> .»,-,ﬁ . R h . . .-

A T teachers\to enrich-the regular curriculumain their classes. IR j‘»»_f;‘;n?';;
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Teacher Reaction 'o Use Of Pro ect Material‘v ’“-," N S T %
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Teacher attitudes toward the self instructional material were ambiva-'w.

Y S . . .
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;-ii {f,""} 'lent: On tho basis of personal interviews, one can. conclude that with '}J,'*m,u e

- .
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S few exceptions tcachers would welcome materials of .this nature. On tﬁé ;’f-}”!' N N

. el ' ¢” ol :
BRE ~otner hand the matcrials go counter to certa%n’deep seated practices. .

c - o . :

and attitudes of first grade teachers.- cheral teachcrs testified in SR 3 '5i

R

4 | both questionnaires and pcrsonal interviews thcir concern\about the teach-- . fr~3,_fb
ing of the conccpts involved in the units to first graders.~,At‘the'end S S

-

. [y

; _ ?;"'of the project‘some~teachers,were still conberned or‘convincedthat.the

1

R . - 3

first grade curriculym should be restricted primarily to acquisition of

. \ ‘ .
basic skills--particularly in rcading, howcv;t, no teacher gave any evi--" ' .

" dence of the interfercnce of these’ materials to the acquisition of Such

~ - .
\

F~.d_hl' skills on thc part of pupils involved in thc proJcct. Inafact many said o :tV
. 7 . -
~that the tapes led to the 1ea}ning of words which would not . normally be

t

.
- -

l“




part of fxrst grade vocabulary

-

ll . V~:.: All teachers testifie&-that they felt that gpme or all.of their gnpils
'“*;fﬁ:; "f leagnéd a surprisﬂhg amoun&‘of:material frogﬁghe self instructional use - -

w) e -
e ‘ z ?ﬁ ; g “: "/‘;?‘

.\Jﬂ”i“'f of project materzals. Many expressed deep dissatisfaction with the sciencé

® ~ .

"

¥ e g L i

f,«* 3 qurriculum ordinarily furnished for the first grade and were fully cBn-

8 . syn

] v1nded that most children'in the firsg grade could probably learn more',“" 2

i
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The experimental materials were generally well reteived by both pupfls “¥’¢; 53

.- . ‘
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There is eVidence

of interest in»and support'for this type oﬁ 1nstruction.

-

that Lhe materials d1d have soge effect on the children s thinking out of .
” School and that thcy used some of . the conccpts‘in formulating models to '4ui:v':f
:E';ih ‘;fj. explain phenomcnon in daily;life: :vi\f”. B ‘h’i_ . )',f? _j'ty?if~ff“*
SO T o R o A P T .*f_‘:,' f
':;:,-_.'fy Plans For Furtner Devclopment . _”;“s' ) ‘Vf.~t‘ va'.f.ff}» vff,_t,,fﬁ-f tf )
8 -~ _ © £oe ot e n e e Y S TR
g SR ”d- The instructional materials developcd 1n this project require further | -
. f'“ . vf'testing and develgpment. The experience to date indicates that the-self— ij:
;f'dliiiip ‘instrucfional format is basigally sound but necds rcfine;ent,.cspecially -15 pp
' e .in thg use of tapes and in the for,mat pf th sts uscd in evaluat{on.'i "\ g
g .;;i-jl,‘_ — It does not seen practical to use hattoty-powercd record”rs in pgéj R
. 3 'Cijjf a: lio schoolszganch of the trouble Wlth tapcs stemmed from the differenﬂ“l N
¢ Vi;':{ spceds at: which the various.tape recorders operated' However; there'is. .
3;h ?i;ff‘vno reason to bclicve that a better qualitx tape rccorder w1th a constant i

=

speed drive could not be uscd auccessfully : The,most'promising, and -

R R ] ( _ ..
R ~economical solution seems to be the use of pliable plastic phonograph
recdids; C |
. 1‘_ ' :




The evaluation 1nstruments, while producing reliable data, were ,5‘

difficult £0 administer. Suggestions from teachers are on hand Whlch

- ok ; . -

indicate how the tests eould be improved in format and enntent. f

e n

As ‘can be.expected this prOJeet has raised more questions than it

- -

has an!Wered The first questipn centers around correction of qbgions

"‘ﬂewf,,,,.-f
-
:

b

el - . . 1 "4'
\; ~ L e

L '-faults.. What results could be obtained'hy replicating the field trial

0y

w1th 1mproved materials‘ use, of records to insure good sound reproduc- ]
.!1- . .

tion; use“of reVmsed'tests;ﬁuse of reVised lessons‘7 Thcﬂlessons have
. e . . R PR
been rev15ed during the summer (1965) and teacher-suggestions for im- }'“

.‘. ) )

provement have been included A number of the lessons ha*e been rewrit-_
‘ L . , A ,

ten to inelude more aet1v1ties requiring higher thought_ rocesses.

. - ..

A group of questions is raised by the populationil What results

-

quld be obtained Wlth pupils selected on multiple criteria, e. g.,,

3 -
]

%eacher judgment reading readlness, sciencexaptitude, maturity, creatiVL-
: . -

ty, as well as I Q Are the maLerials appropriate for use’ in grades ~;

. ,

other than the first’r Whatwmpdifications of instruction would be*aegu}red? \s'

-
.

Can these materials be. used w1th benefit with a heterogeneous elass" "{_7
"7¢ . " . IR
J.IA_number of‘questions are-raised by'the roleé of the‘teacher. 4Nou1d
. \iﬁ\ teachers use ﬁaterials of this type as a routine procedure; i.e.} outside:'.i

"of the context of an experiment?" What is the effeet of‘materials such

B as these in ehangi.ng tho teacher s perception of the lciarning ability of
* M . = .‘(‘ - v o .
gifted and other children7 ~What effect does working w1th materials such

r

- -

as these "have ‘on’ the teacher s perception of cgrriculum for first grade
‘ , _ A

The materials w1th which to 1nvestigate thest questions exﬁst in

’ ~n

the revised Science Unit I (Atoms), Science Unit II (Mblecules), and the

“

Measuremtnt Unit. .
» .
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