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The Cuiriculum
ME AND MY ENVIRONMENT is a three-year environmental

sciences program developed specifically for 13 to 16-yearold
'educable mentally handicapped (EMH) children ' Its develop-
ment and dssessmont, the actual materials and their use in the
classroom, !the approaches to data collection, pnd the student
outcomes rill merit evaluative study Such activities might best
be viewed; in the context of the three-year timeline for the
developmeint, testing, and final commercial re4ease of the first
two-year equence (Units 1 -3) of the program During thjs
period the/third-year (Units 4 and 5) sequencavas deJeloped
and testedyoth an additional year and one-half devoted to the
final evaluation and revision for commercial release

So that l'i1E AND MY ENVIRONMENT could be used in
special educOtion classes as soon as possible, the field trials
were desigrTed to overlap, two complete field tests of the
materials were accomplished in three school ye6r-s

The materials for ME AND MY ENVIRONMENT' include a
series of teacher's manuals that suggest specific teaching
strategies for each acts ity Also included is a kit of all
equipment, media, and upplies that are required for the
instructional program, b t not usually available in special.
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education classrooms. Therels no student' text, for the
program is` designed around, activities that are conducted by
the students themselves; these activities are suOported by a

1Variety of -rnultisensory and pultimedia instructional
materials, that is, materials io a plumber of different media
designed to appeal to two or more different senses of the
students. Some of these materials,' in addition to science

'equipment in (he kit, consist of 35mm slides, film ips,
cassette tapes, individual student worksheets, games, pos ers-,
study cards, wall charts, illustrated booklets, and eval ative
devices. The program makes use of a 35mm slide projector and
an overhead projector. In addition, the students' direct
involvement with a Polaroid camera and a cassette tape
recorder haS been tested.

The serious reader of this report will likely have reviewed,
or have access to, the teacher's manuals for ME AND MY
ENVIRONMENT. For that reason, information on the
curriculum objectives, science content, and skill development
Will not be described here. (Refer to the front material in any
unit of the manuals for this information.)

The development, of this project and its evaluation are
based upon three years of experience' in developing and field -
testing ME NOW, a life science curriculum for 11- to 13-year-
old EMH children.2 The ME NOW program and the first two
years of ME AND MY ENVIRONMENrare now available in
commercial editions from Hubbard Scientific Company, Box
105, Northbrook, Illinois 60062. Several evaluation reports on
these programs have been prepared. (Refer to the bibliograph,i
at the end of this section.)

,

The Evaluation i

Because the evaluation effort for this program is truly
formativean assessment designed to direct revisionthe
information gathered is utilized by the developers whenever
the material that has been tested is revised. One might think,
therefore, that there is little -point in preparing formal
evaluation reports based on this formative data. Yet the
experience gained and some of the out56mes of th evaluationt
have been found to have value to other audio ces. Such
information is judged not only worth preserving, but also-of a
sufficiently general application that the timeliness of reporting,
it becomes a concern. It has been decided, therefore, to issue
this series of interim evaluation reports Several cautions to
the reader of these interim reports are necessary in order to
avoid misinterpretations of the findings
1 The interim reports document results with experimental

materials, and therefore do not present a balancal view of
the program finally released for commercial publicatIon

2 The interim reports identify changes to be made, but do not
reflect all the changes incorporated into revised materials

3 The interim reports do not provide a synthesis that enables
one to draw a balanced judgment of the entire program
A description of the contents of the first three ME AND MY

ENVIRONMENT reports in this series is given on page 3 of
FOrmative Evaluation Report 3. Only a .limited number wore
printed. but copies are on file at all special education
instructional materials centers and are avairabIR from the
Educational Resources Information Center (TO networks
Document Reproduction Service (EDRS) ' Abstracts have been
published by the CEC Iriformation Center in its Ca city as the CEC Information Center. 1920 Association Drive. Reston,
ERIC Clearinghouse on Handicapp d and Gifted ildren 5 Virginia 22091

.

Formative Evaluation Report 4: Studeqt Performance on
.Revised Materials, and Another Look at Student Abilities.
This report serves four purposes:
1. It describes the standards for judging the success of

instruction and of the materials, and- presents a new
approach to the assessment of studene'performance.

2. It repprts on student performance related to instruction.in a
second series of field trials of revised Units 1, 2, and 3, and
compares the resuls to those of the first trials.

3. It analyzes -theefationship of measured abilities, per- .

formance, and various other variables utilizing the techni-
, goes of multiple regression.
4. It draws attention to certain iinplications of these findings

for special education.

'ME AND MY ENVIRONMENT (Life Sciences: A Special
Education Program). Unit 1: Exploring My Environment..
Boulder, Colorado: Biological Sciences Curricupm Study.
1974.

. Unit 2 Ma as an Environment. Boulder, Colorado:
Biological Sciences Curriculum Study. 1974.

. Unit 3: Energy Relationships in. My Environment.
Boulder, Colorado: Biological Sciences Curriculum Study.
1975.

. Unit 4: Transfer and Cycling of Materials in My
Erillironment. Boulder, Colorado: Biological Sciences
Curriculum Study.. 1973 (Second Experimental Edition).

. Unit 5: Air and Water in Mj Environment. Boulder,
Colorado: Biological Sciences Curricirlum Study. 1973
(Second Experimental Edition).

'ME NOW, Life Sciences: A Special Education 'Program.
Boulder, Colorado: Biological Sciences Curriculum Study.
1972.

'Robinson, James T. and Richard R. Tolman. A Forcpatit7e
Evaluation of ME NOW, Unit 1, Digestion and Circulation.
Eeol I de r , Colorado: Biological Sciences Curriculum Study.'
September 1970. 97 pp. (ED 043182) (EC 030165)

Steele, Joe M. Arranging Field Tests: Characteristics of Sites
and Students. ME AND MY ENVIRONMENT Formative
Evaluation Report 1. Boulder, Colorado. Biological Sciences
Curricuturn Study June 1973 29 pp (ED 087190)
(Et 061292)

--- Assessing Student Abilities and Performance Year 1.
ME AND MY ENVIRONMENT Formative Evaluation Report 2.
Boulder, Colorado Biological Sciences Curriculum Study
Decemler 1973 48 .pp (ED 087191) (EC 061293)

--- Design and Revision, Dao.Collection and Portrayal.
ME AND MY ENVIRONMENT Formative Evaluation Report 3.
Boulder, Colorado Biological Sciences Curriculum Study
September 1994 53 .pp (ED 100123) (EC 071083)

Tolman, Richard R A Formative Evaluation of ME NOW, Life
Sciences for the Educable Mentally Handicapped, final
)Report Boulder, Colorado Biological Stionces Curriculum
Study December 1972 305 pp (ED 071263) (EC 050871)

'ERIC Document Reproduction Service. P 0 Box 190.
Arlington, Virginia 22210
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1.

a revised means
of monitoring s

the, effectiveness
of instruction-
(clues to success:
rationale k

d standards)
Research studies have established that teacher expectancy

directly affects student achievement, not only in classes for the
educable mentally handicapped (EMH, but iri almost all other
classes as well. Because teacher expectancy has quite often
been low for EMH students, and because teaching materials in
science have no traditional or essential place in the curricula
for these students, designing test items that field-test teachers
could administer to their classes with confidence became a
special problem to the curriculum developers.

It had been demonstrated during the formative evaluation
of ME NOW thrat EMH children could respond appropriately to
four choices in a pictorial format that contained a minimum of
written material. The design and many examples such items
were elaborated in Formative Ev-aluation Report 2, ng with
theibeckground of their development and the data t t were
obtained from their trial use. For Field Test I the item were
grouped in identical pre- and posttests, for administration
preceding and following each unit of instruction. Included in
each tost wore items specifically designed to secure informa-
tion on student baseline knowledge, inquiry stalls, problem -
.solving ability, functional ability,. send understanding of
environmental themes: The' items were also designed to
socuro data about how successful the students had been in
achieving obfoctives, and what their interest level had been
Procoduros woro devised to assure that students were not
penalized for reading difficulties. the items were read to them
by their teachers as thoy followed along in their test item
booklets, and measures woro included to make sure that all
students were attending to tho same test item at a given time
durintfadministration of the test. This is a departure from what
was done during the evaluation of ME NOW where, in addition
to the abovd, each question was duplicated on a 35mm slide
and projected on a screen during tho test for added reference.
The items were not intended as tosts for grading, nor were they
used that way to evaluate youngsters

The use of pro- and posttosting in a formal achievement
testing framework provided' considerable information, as
Formative Evgluation Report 2 indicates This testing format,
however, proved to be of little value to -The writers who revised
the materials, for a relatively small number of items were tied
to individual activities; most wore tied to largo sequences of
instruction. Inpddition, the items were costly to develop, time-
consuming to analyze, and results woro often incomplete at

4
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the time revision took place. For theSe reasons, therefore, and
because baseline data on the students and their functional
abilities had been obtained in thafirst.year of field-testing, a
different format was planned for obtaining performance data
in the second yeara format that would serve both the needs
of the current formative evaluation, as well as those.of the
teacher, once the program became copmercial.

Thus, in the fall of 1972, with the first field/ test 'of the
second edition of Unit 2, "Me as a Habitat, a number of
situational tasks and minitests were incorporated into the
Teacher's Instructional Manual. These were designed to
provide immediate feedback on student understanding as well
as on the effectiveness of materials and instruction. At
whatever point in the curriculum each of these activities was
used, teachers would have the opportunity to determine
whether their students were ready for the next activity, or
whether modification, repetition, extension, or review of
certain activities was necessary before proceeding. These
short evaluative activities vimre also uselul to the project staff
in providing feedback directly related to specific activities, This
valuable data was used in making specific recommendations
for the revision of activities, cores, and units.'

The pilot test of the new approach was judged successful. It
was consequently decided to drop the achievement test pre-
and posttest format. Instead, for Field Test II, data was
collected at the time or shortly after the concepts were taught.
Instructional assessments were developed- for short se-
quences of activities throughout tho entire set of Curricular
materials These assessments were developed as activities in
themselves, and in many cases they involve practical
applications or actual performance tasks rated by the teacher.
They include a tallysheet for compiling information on each
student, or for making the ratings of performance. Instructions
to the teacher explain how to interpret and use the materials.
The tallysheets, and in some cases the student worksheets
themselves, were sent to the BSCS and used as the source of
data on student performance.

For the three units of instruction that hive so far been
released for publication, nearly 100 assessment items were
developed, three-fourths of these can be scored for individual
students, while the remainder are used to make judgments
about classroom groups of students. These assessment
activities were given the title "Clues to Success They appear



periodically after a cluster of similar activities, at the, end of
each core of a unit, and as summarizing or review activities at
the conclusion of each unit. An effort has beeh made to
present them to the teacher as a means-of determining which
students are successful with the materials and ready to
proceed to the next level of instruction and which students
have not met the minimum criteria and therefore need
additional help. They are not presented as a way of grading the
students. It is felt that the assessment-activities reinforce a
student success syhgrome.

The data collected from "Clues to Success" did in fact
provide the revision team of writers with.specific performance
information related to each activity or small cluster of
activities. Also, as indicated in teacher feedback reports, the
assessment activities were of great value in guiding teachers
in planning and monitoring instruction, both for the entire
class and for individual students. From that data and feedback,
it has been concluded that changing from the pre- and posttest
format used in Field Test I significantly improved the quality of
the materials. The "Clues to\Success" format that was used irf
Field Test II was, however, a major .departure from the
evaluation technique used in Field Test I. Thete were, as a
result, a number of trade-offs of data, both qualitatively and
quantitatively. It is acknowledged that the "Clues to Success"
assessment activities that .were used in Field Test II have
certain shortcornings'as an evaluative device:

1 They do not provide data on the long-term retention of
knowledge and understanding. Since the "Clues to
Success" activities were interspersed as they were, soon,
following instruction, they became ari immediate check on
knowledge and understanding, but not a long-term one

2. They do not make data collection simpland easy. Because
data is collected at many points throughout the school year
rather than at the beginning and end, a host of problems are
created. The most signficant of these are student
absenteeism, less control over testing conditions, and, a
potential deviation from uniformity because the scoring
and coding is done by the teachers themselves.

However, the "Clues to Success" short-term assessment
items used in Field Test II and the commercially published
editions provide the following advantages:
1. Immediate feedback on the effectiveness of the materials

. and instruction. At the point of use of each of the "Clues to
Success" activities, the teacher can determine whether or
not his or her students are ready for the next activity, or
whether modification, repetition, extension, or review of
certain activitiesis necessary before proceeding.

2. Assessment directly related to specific activities. Valuable
feedback and recommendations ,for revisions of activities,
cores, and units are thus available.

3. Opportunities for the teacher to monitor the individual
progress of each student and set different standards of
success for different youngsters. Because some
youngsters may do well in some units and not so well WI'
others, the "Clues to Succets" enable the teacher to adjust
assessments of each student as the year goes on.

Standards' for acceptable student performance were
established by BSCS staff -members and evaluators on the
"Clues to Success" objective questions and situation& tasks.
It should be noted that these standards.were not attempts to
predict actual performance on the items. In fact, quite the
contrary., The staff worked hard to assure that expected
outcomes' would not be a basis for establishing standards.
Instead, two questions were continually asked: "How central
is this particular item or subtest of items to the major goals,
aims, and objectives of the ME AND MY.- ENVIRONMENT
cilrficujum materials?" and, 'What level of performance, in
terms of percentage of studepts responding correctly on the
items, can we accept as not requiring revision of theactjvities
involved?" Because individual assessment items were includ-
ed in the "Clues to Success" for a number of reasons, the
spectrum of standards ranges from 85 percent for the more
central ones to a low of 25 per.cent for those less central. Some
assessment items were aimed at securing data to determine
directly the effects of the materials and/or instruction, while
other items were aimed at finding out how much more beyond
certain basic levels students had been able to learn

Summary of ME AND MY ENVIRONMENT Editions Correlated with Field Tests

First Experimental Edition Second Experimental Edition Commercial (Final) Edition

UNIT 1 Untitled (1971-72, Field Test I) UNIT 1 Exploring My Environment
(1972-73, Field Test II)

UNIT 1 Exploring My Environment,
1974

UNIT 2 Part 2,- Untitled (1971-72, Not

UNIT 2

field tested)

Part 1, Untitled (1971 -72,

UNIT 2 Me as a Habitat (1972-73,
Field Tests I and II)

UNIT 2

UNIT 3

Me as an Environment, 1974

Energy Relationships in My
Field Test I) UNIT 3 Energy Relationships in My Environment, 1975

Environment (1972-73, Field

UNIT 4 Transfer and Cycling of
Test II)

UNIT 4 Transfer and Cycling of

Materials in My Environment
(1972.73, Field Test I).

UNIT 4 Transfer and Cycling of
Materials in My Environment

Materials in My Environment,
1976

(1973.74, Field Test II)
UNIT 5 Air and Water in My Environ- UNIT 5 Water and Air in My Environ-

ment (1973.74, Field Test I) None ( ment, 1976
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student performance
on items assessing
instruction in unit 1,
"exploring my
environment,"

(field test II
.

For Field Test II, sixty-two items assessed curricular
materials and instruction in the seventy-three activities of Unit
1, "Exploring My Environment," Unit 3, "Energy Relationships
in My Environment," (revised from Unite, part 1, 1971-72 first
experimental edition), and Unit 2, "Me as a' Habitat," (revised
from Unit 2, part 2, 1971 -72 first experimental edition).

While Field Test I data were collected on identical pre- and
posttests and administered preceding od following each uniti,i
of instruction, Field Test II data were Cy lected from "Clues to
Success" activities that were incoreprated in each unit and
administered at various intervals Immediately following
instruction.

The population from which data were analyzed for Field
Test II consisted of seventeen classes containing 197 EMH
students. On some subtests, horreVer, because qt.-student
absenteeism in some cases and disqualification ,iof data in
others, the population was.considerably. less than197Pata
was disqualified when in the judgment of the BSCS staff it
appeared that certain teachers provided too much direction to
their students, and as a result, ni3arly every student responded

A to the-assessments in the sarde Wa,y.
Twenty-two of the sixty -two items directly related to

materials and instruction in Unit 1. The twenty-two items
assessed materials and instruction presented in the twenty-
nine activities of the revised unit, and the items fell into six
categories by topic: 1) Environmental Comparisons; 2)

Temperature, Estimation and Measurement; 3) Grouping and
Classifying; 4) Spatial Orientation; 5) Specific Information; 6)
Picture Taking. Although the results are presented by these
content topics, the items were interpreted separately rather
than as 'subtest scores.

Results-are presented with a brief discussion of each item,
percentages of students responding successfully, com-
parisons to establish' standards as discussed in "Clues to
Success," where possible and appropriate, comparisons to
similar or identical assessments made in Field Test I, and a
brief analysis and explanation of revisions and expansions
and/or deletions that took place in the commercial version as a
result of student performance on these assessments In

addition, there is discussion on twelve assessment items given
to students at least three months after irtruction on Unit 1 to
measure long-term retention.

The percentage of successful responses on the earlier ME
NOW test items was characteristically at the 50 percent level.
In that study many students had reasonable and logical
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explanations for choosing options other than the intended
answers to many items; hence, the level of understanding was
not totally reflected in the percentage of students choosing the
"right" answer. A similar condition also has occurred in the
ME AND MY ENVIRONMENT assessment. In fact, 40 percent
of the Unit 1 test items have a qualitative scoring key, with
some responses -given credit as partially correct. The reasons
for choosing other ifInswers" provide a separate justification
for inspecting each item separately.

The problem of assessing the learning of EMH students iS
not resolved by producing an "achievement test," since the
question of what standard to apply to performance on these
items or subtests is one that is difficult to answer. It is
unrealistic to expect all children to be able to answer all items,
when a wide range of difficulty and a range of topics are
involved. Answering successfully even one or two items more
on Field Test II than on Field Test I may represent considerably
improved materials and, therefore, significantly more learning
for some students. The items represent thestaff's judgment of
key content that should be learned, not all learning that can be

\ expected to occur in instruction. Some areas of learning were
not assessed at all; others were explored only through
interviews and are not reported here. Notably absent are
measures of observation skills and problem-solving skills that
are directly related to the materials. Students' attitudes also
are not reflected here, although measures are reported
elsewhere. The effects of this curriculum on self-confidence,
social participation, task orientation, and general response to
school have not been formally assessed.

Efforts were made from the beginning to assure that use of
the items in different classes would be comparable. The
"Clues to Success" activities were administered by the
teachers, using identical instructions. Some training was
provided at the beginning of the school year, and additional
written instructions were sent. Even with these precautions,
however, conditions and procedures could not be

standardized.
The test items themselves were undergoing their second

field test. Individual interviews with students were conducted
to validate certain items, and, as a. result, approximately 30
percent Of the original number of Items were eliminated itir
significantly revised. Undiscovered weaknesses may remain
in some of the twenty-two items retained for analysis.

It should be noted that student performance on these
selected assessments was only one vehicle used in evaluating
the ME AND MY ENVIRONMENT curriculum materials.
Student interviews, teacher ratings, independent evaluators,
and classroom observations were all used extensively to
provide additional input to the curriculum developers.

However, these test items do represent the best judgment
of the staff as to key concepts to be learned in the materials.
Even though the results should not be used as a summative
evaluation of student learning, they do provide a clue to the
degree of learning that occurred. Combined with the informa-
tion on the functional abilities of this population, expectatiOns
of student response can be readjusted, and revisions designed
to enhance further learning.

Prior to field-testing, the staff established standards of
acceptable student performance for the various objectives and
assessments. In some cases these standards were based, on
hard data, but often they were intuitively based on such factors
as a general knowledge of the popqation, tha importance of



the item, and the experience of a normal population of
students with similar items.

Some of the items assess learning that goes beyond the
achievement of minimal objectives. Since the curriculum is
designed to allow .the students in a typical EMH group, to
progress as far beyond the minimal standards as possible.
some items were meant to assess what learning took place
above the minimum. Hence the performance standards do vary.
from 25 percent up to 90 percent. Upon studying the reliability
and other analysis factors of the items, the staff.compared the
standard to the actual achievement and sought answers to the
questions raised by proceeding in at least one of four ways: to
analyze the item for clarity or unwanted cues: to relate the item
to instruction; to look at the instruction related to the objective;

100

ad

80

70

to look at the objective itself. Based upan this introspection. the
standard. was deemed realistic or unrealistic, instruction
adequate or inadequate., or the objective appropriate or
inappropriate.

The staff found it of interest that in eighteen of the twenty-
three cases in the second experimental edi ion of Unit 1, (Field
Testll) the students did achieve at or above t e standard. Of the
fourteen similar but not necessarily identi I items in the first
experimental edition of Unit 1 (F el Test I) all but two were
lower than the results of Field TEtst II. This reflects an
improvement in the, materials as well as in thiS items between
the two field tests.

A summary of results from the use of the test items follows.
'(See Figure 1.)

FIGURE 1 A Comparison of Staff Standards of Achievement in Unit 1 with
Actual Results in Field Tests I and II

*;4'
'a

1 1 1 2 .11 12 13 21'

Staff Standard
Field Teat!!
Field Tqat I

2 3 2 4 2 5 2 6 3 1 3 2 3 3 3 4 3 6 3 0 4 1 4 2 4 3 4 4 5 1 5 2 0 1

ITEMS

Unit 1, Subtest 1, "EnVironmental Corn-
perisons"

Table 1 contains a statistwal summary of three assessment
items used as Subtest 1, "Environmental Compapsons."
These' assessments were administered as Activity 1.-12 on
Tallysheet 1.1 in Core A. Unit 1, "Exploring My Environment,"
second experimental 19-q-73. Table 1 includes item
assessmen1 objectives, item scaring, and other subtest
statistics. The maximum score for this subtest was seventeen'

points; fourpoints for assessment 1. eight for assessment 2.
iInd five for 'assessment 3Y

Assessment 'f deals with the relationship between our
, senses and the environment about us. The data reveals that 79
percent of the students responded successfully to the items,
compared to the BSCS staff standard of acceptability of 80
Percent. Statistically, 79 percent is within the acceptable

TABLE 1
Summary Information for Subtest 1

"Environmental Comparisons"
(three items)

This group/of items assessed ability to
identify which of the senses respond to spkilic onvironmental
stimuli (Item 1)
recognize that a variety of concrete and intangible elements can
form part of the environment (Item 2
understand the relationship between an animal and its environ-
ment (Item 3)

Subtest Weighted Scores
Weights Per Option

Itom A BCID E F G H

1 0 0 0 4
2 1 1 1

o
1 1 11 1 1

3 0 5 0 0 0

Subtost Statistics
Maximum Possible Score 17
Range of Scores 3-17
Number of Students. 144
Mean 9

7



range. In rie identical assessment that was used in Field Test I,
84 perce'nt of the students responded successfully, slightly
above the, acceptable standard.

1-1.
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Assessment 2 measures student recognition ofi some
components of the environment All eight choices are correct,
and 28 percent of the students successfully selected all eight
Four or more of the responses were selected by 60 percent of
the students BSCS staff standards were for 25 percent of the
students to select all and 90 percent to select four or more of
the choices This same question was used in Field Test I, but
with fourteen choices instead of eight The choices were
reduced by six in Field Test II in order to correlate more closely
With the instructional materials 'In Field Test I, 24 percent of
the students selected all of the correct responses ancl 78
percent selected four or more Overall student performance on
this assessment was better in Field Test I than in Field Test II

1.2.
(Refer to Item 13, page 35,.Formative
Evaluation Report 2)
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Assessment 3 asks students to-select an animal as a poster
theme and to include in the poster the environmental
components that are important to the animal's well-being. An
accurate understanding of the relationship between an animal
and its environment with a listing of five key components (food,
shelter, etc.) essential to the animal's environment was
demonstrated by 39 percent of the students. Thirty percent of
the students were able to select three or four essential
cdfriponents, and 31 percent selected only one or two
components. The selecticin of three or more essential
components by 66 percent of the students was set as a
standard by the BSCS staff. Student performance slightly
exceeded this standard. There was no appropriate assessment
for comparison in Field Test I,

In referring to the table on page 26 of Formatnat Evaluation
Rep t 3, it can be seen that the activities in Unit 1 Were
con derably revised before the unit was released for
c6mmercial publication. To mention only a few of the more
extensive revisions, the environmental activities were moved
to Core C so that more science would be presented before
environmental relationships were introduced, the En-
vironmental Rummy game was expanded, improved,
presented in lour-color art, and offered in smaller sequential
steps.

Unit 1, Subtest 2, "Temperature, Estimation
and Measurement"

able 2 contains a statistical summary of six assessment
items used as Subtest 2, "Temperature. Estimation and
Measurement "' These questions were administered as
Activities 1-20, 1-21, and 1-22 on Worksheet 1-10 and
Tallysheet 1-3 in Core B, Unit 1, "Exploring My Environment,"
second experimental edition, 1972.73 Table 2 includes item
assessment objectives, .item scoring, and other subtest
statistics The'maximum score for this subtest was twenty-two
points, five points each for assessments 1, 2, 5, and 6, and one
each for assessments 3 and 4

Assessment 1 measures student ability to read within
+ 2° F a thermometer placed in a beaker of water The

TABLE 2
Summary Information for Subtest 2

Temperature, Estimation and Measurement
(six items)

This group of items assessed ability to
road n thermometer (Item 1)
differentiate between groups of temperatures taken indoors and

-outdoors (Item 2)
estimate length Moms 3 & 4)
measure length accurately (Items 5 &

Subtest Weighted Scoros
Weights Per Option

Rom A 8 C 0 E F G

1 5 0 ,.%

2 5 0
3 1 0 0 0 0 0 0
4 1 0 0 0 0 0 0
5 5 0 D 0 0 0 0
6 5. 0 0 0 0 0 0

Subtest Statistics
Maximum Rama*, Score 22
Range of Scolos 2.22
N umber of Students 143
Moan 12



e

thermometer vyas shifted between beakers containeng water
at varying temperatures to prevent students from exchanging
information 'Results show 89 percent of the students were
successful on this item, compared to a 56 percent standard of
acceptability. In Field Test I, 75 pbrcent of the students were
Successful with the'aoivity. It is interesting t9 note that EMH
students compared most favorably with "average" youngsters
on this assessment.

Assessment 2 evaluates ,student ability to differentiate
`between two groups of temperaturesone group taken inside
and one outside.. Results indicated that 67 percent of the
students responded successfully, compared to the5D)Rprcent
staff-establfShed standard. An item assessing the same
objective, but by means of a line graph instead of a table, was
used in Field Test I, where 65 percent of the students
responded successfully

2-2.
(Refer to Item 20, page 33, Formative
Evaluation Report 2)
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Assessments 3 and 4 test student ability to estimate the
length of two pieces of paper Mr ips, one measuring 31/2 inches
and the other 18 inches The students who estimated the 3'/2-
inch strip to bo between 1 inch and 6 inches in length
constituted 84 percent of those tested Of these, 79 percent
estimated it to be between 3 and 4 inches The staff had
established a standard of 40 percent within the 1 -inch and 6-
inch range The students who estimated the 18-inch strip to be
between 12 inches and 24 inches in length constituted 61
percent In this case, the staff had ostablishodd stpndard of 25
percent In Field Test I, an estimation assessment asked

. students to predict how many paces wore in 10 feet Loss than
20 percent ot the students responded successfully In another
assessment students were asked to guess and then try to
determine the distance between two points 15 feet apart
Thirty-one percent were successful at this

2-3 and 2-4.

(Refer 4o Items 7, 41, and 42, page 31, Formative
Evaluation Report 2)
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Assessments t; g and 6. test student ability to measure
accurately within 'A inch the 3'/2 -inch and 18-inch strips of
paper. Over 66 percent of the students were successful with
the 31/2-indh measurement, and 47 percent were successful
with the 18-inch measurement. The standard for this
assessment was that 50 percent of the students should 6e able
to measure' both lengths accurately. In Field Test I, the
measurement assessments were three in number. Students
were to measure objects and 'instances superimposed on .a
grid, given the grid dimensions and scale. Almost 35 percent of
the students measured accbrately.

2-6 and 2-6.

(Refer to Item6.12, 16, and 23, page 31, Formative
Evaluation Report 2)
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As can be soon from the data, `Field Test 11 student
performance for this subtost significantiy exceedod both staff-
established standards and the student performance in Field
Test I on identical or similar items There was some revision
and rearrangement of the activities that are represented in this
subtest, but generally it was felt that the materials were
successful and should be retained in the commercial edition

Unit 1,.Subtest 3, "Grouping and-Classify-
ing"

Table 3 contains a statistical summary of six assessments
used as Subtost 3, "Grouping and Classifying These
assessments were administered as Activities 1-15, 1-17, and
1-22 on Worksheets 1-9 and 1-10 in Core 8, Unit 1, "Exploing
My EnvironMent," second experimental edition, 1972,73

1
TABLE 3

Summery Information for Subtost 3
-Grouping and Classifying"

(six items)
This group of items assessed ability to

differentiate petwoon plant% and animals Mom 1)
follow tbrectrons (Item 2)
complete n Intik Morn 3)
differentiate between nonliving things. plants. and animals (Item 4)
difforntitinto (list. categorize) characteristics of living things (numb)
determine by whet criteria two groups of ohincts wore categorized
(Item 6)

Subtest Weighted Scores
Weights Per Option

Item ErA B C D E F 0
1 0 0 0
2 . 0 0 0
3 5 0 0 0
4 5 0 0 0
5 3 0 5 0 0 0 0
6 5 0 0 0 0 0 0

Subtost Statistics
Maximum Possible Score 30
Range of Scores 0-30
Number of Students 144
Mean 16



-rable 3 includes item assessment objectives, item scoring, and
other subtest statistics. The maximum score for this subtest
was thirty pqints, five points for each of six assessments; a
possible, three points offpartial credit could be eauted for
assessment 5,.

Asses`§ment 1 measures student ability to sort and group
ten pictures into two categories, plant and animal. Almost 91
percent of tile students were sliccessf ultcompared to the staff
standard of 80 percent. No item in Field Test I could be used
appropriately for comparison.

3 -1.

less accurate but still acceptable choice. The. staff had
determined that a successful response by.70 percent of the
students was an acceptable' standard. There'..was no ap-

/ propriate assessment item in Field Test ['for comparison.
AsseSsrnept 6 measures student ability to determine by

what criteria two groups of objects had been categorized and
separated. Over 68 percent of the students were successful in
determining that .the criteria were "living" and enonliying."
The standard for this assessment was that 80 percent of the
students should be successful. A similar assessment was also
used in Field _Test I, where 52 percent of- the students
responded successfully'

Assessments 2, 3, and 4 are relatep to a, class pond project.
Students made a list'of everything contained in the pond, then
sorted the items on their.lists into threeCategories: never lived,
plants, and animals. Evaluations.of the students were made in
three areas: following directions, completion of the task, and
accuracy in sorting, the pond items. Over 95 percent of `the
students folio r d directions successfully, 94 percent com-
pleted the task, and 54 percent sorted the items c ectly. Staff
standards for this activity were that 66 percen the students
should perform all three tasks successful There were no
appropriate items in Field Test I for com mon.

Assessment 5 Measures studen ability to recall and
understand characteristics of things. Mercury in dilute
nitric acid solution sprinkled with, potassium dichromate
crystals provides an illusion of liviaracteristicsmobility,
reproduction, and color change. -Several days after the
students watched this demonstration, they were asked which
of fdur statements best described what happened to the
mercury in the dish'. Successfulresponses were recorded for
52 percent of the students. Another 7 percent responded to a

3-5.

YOU SAW SOMETHING MOVINC1 IN A PETRI DISH THAT WE PRO-

JECTED ON A SCREEN. THE THING THAT MOVED MERCURY,

WHICH SENTENCE BEST DESCRIBES THE MERCURY? MARK AN X ON

YOUR CHOICE.

A. IT WAS DEAD.

IT WAS ALIVE.

7% Multiple Response = 2%
No Response = 2%

22%

10

GROUP I

GROUP I I

3-6.

(Refer to Item 24, page 35, Formative
Evaluation Report 2)

LOOK AT THE TWO GROUPS OF OBJECTS.

WHICH WORD PAIR BEST TELLS HOW THE OBJECTS WERE PUT INTO

THESE TWO GROUPS?

68%

10%

A. LIVING-NO IVING

B. MOVE-DON'T MOVE

MARK AN X ON YOU CHOICE.

C. HARD-SOFT

D. WET-DRY

10%

4%

Multiple Response = 4% No ReRptrriSiei= 4%

The data on this subtest indicates that it was more difficult
for students to determine what categories objectsohad already
been placed in than to place objects in previously defined
categories. To improve student understanding of grouping and
classifying, activities that related to these i6oncepts were

'At expanded, revised, and rearranged from Core B in the second
experimental edition to Core A in the commercial edition.
Since so few classes became involved in the pond project
(Activity 1-17 in the second experime to edition), 0
dropped and replaced by other gr ing and classifying
activities (see page26 in Formative Evaluation Report 3 for
details).

Unit 1, Subtest 4, "Spatial Orientation"
Table 4 contains a statistical summary of four assessments

used as Subtest 4, "Spatial Orientation." These assessments
were administered as Activity 1-29 on Worksheets 1-12 and 1-
,13 in Core C, Unit 1, "Exploring My EMironment,'" second
experimental edition, 1977-73. Table 4 includes item assess-
ment objectives, item scoring, and other subtest4tatistics. The
maximum score for this subtest was eighteen pointsfive
points each for assessments 1, 2, and 3, and three points for
assessment 4, with partial credit giVen for assessment 1.



. TABLE 4
Summary Information for Subtest 4

"Spatial Orientation"
; (four items)

This group of items/ njeasured ability to
determine compba s directions and orientation in relation
directions on-a map (Item 1)
locate the intersection of two streets on amap'(Item 2)
cfbtermin9sorppass directions on a map (Item 3)
locate compass direction from the sun's position (Item 4).

Subtest Weighted Scores:
Weights'Pe,c Option;

Item A B D

. 3 ' 5 0
2 \ . 0 5 .0 0
3 5' 0 0 0
4 0 3 0 0

Subtest Statistics:
Maximum Possible Score: 18
Range of Scores: 0-18
Number of Students: 115
Mean: 13

to

Assessmerit 1 measures student ability to determine map
directions after "north'" was given. Approximately 66 percent
of the students responded successfully to all parts (three),of
the question, 1 percent responded successfully to two parts, 3

4 -1 :. -

(Refer to Item .4, page 2-9. and Items -6 and 25,
page 30, formative Evaluation Report 2)

THE MAP BELOWaSHOWS PART OF A CITY. NORTH IS MARKED ON

A LINE AT THE TOP OF THE MAP. WRITE. EAST, WEST. SOUTH IN FHE

CORRECT PLACES. ON THE OTHER THREE LINES.

'NORTH:

69

4-2.
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MANUEL LIVES WHERE FOURTH STREET AND OAI. AVENUE: (PT*.

ON THE MAP ABOVE. MARK AN X WHERE OAK AVENUE RiY

FOURTH STREET.,

4-3.

70% Correctly
30% Incorrectly

MARK AN X ON THE LEFT SIDE OF THE MAP.

percent located "west" only, 22 percent located "south" only,
3 percent located "east" only, and 4 percent did not respond.
The standard for this item was that 80 percent of the Students
should respond successfully to all three directions. Student
performance was below this standard..A similar question was
used as a posttest item for Field Test I, with 53 percent of the
students responding successfully to all items.

Assessment 2 measures student ability to mark a particular
intersection o(n a map. The results indicated that 70 percent of
the students Jvere able tp respond successfully. This compares
favorably with the established standard of.r44 percent. Only 7
percent of the students responded successfylly to this item on
,Field Test I.

Assessment 3 measures student ability to mark the left side
of a map. More than 87 percent of the students were
successful, compared to a slightly higher standard of
acceptability, 90 percent. There was no comparable question
administered on Field Test I.

Assessment Ziasts student ability to view a picture of a boy
< taken in the late afternoon and fOCtletermine which compass

direction the boy is facing. Compared to an established
Standard of 40 percent, 65 percent of the students responded
successfully. Student performance exceeded acceptable
standards. A similar but not identical assessment was used in
Field Test I with the result that 34 percent of the students were
successful.

LOOK AT THE PICTURE BELOW OF A PARK IN LATE. AFTERNOON.

' WHAT DIRECTION IS THE BOY LOOKING?

22% 65%

L,i WESTA. EAST

MARK AN .X ON YOUR CHOICE.

6% 3%

C, SOUTH Lil . NORTH

Multiple Response = 2%

No Response = 2%

1,

Boy's Shadow
logaireA

The data on this subtest indicates that student performance
for Field Test II was improved over that of Field Test I. Because
some scores were below the acceptable standards, however,
and because some teacher feedback recommended certain
changes, revision took place on those activities that related to
Spatial orientation. Refer to page 26 of formative Evaluation
Report 3 for information on specific activity revision.

Unit 1, Subter 5, "Specific Information"
Table 5 contains a statistical summary of two assessments

used as Subtest5, "Specific Informati on.7These assessments
were administered as Activity 1-29 on Worksheet 1-13 in Core
C, Unit 1, "Exploring My Environment," second experimental
edition, 1972 -73. ,Table 5 includes item assessrqent objec-

1 4 11



tives, item scoring, and other subtest statistics, The-maximum
Score for this subtegt was ten Points, five for each'essessment
with partial credit given for assessment 2. .

TABLE 5
Summary Information for Subtest 5

"Specific-Information"
(two items)

This group of ,items assessed:
recognition of essentials for life Merit 11
.ability to define "recycling"

Subtest Weighted Scores: '
Weights Per Option

ItemA BCD E F G H I J K L

1 1. 0 0 1 0 1 0 k() 0 1 0
_ 2 0 0 5 0 0 0

Subtest Statis ics:
.Maximum Possible Score: 10
'Range of Scores: 2-10
Niimber of Students: 144
Mean: 6

Assessment 1 measures the students' ability to select from
a list of twelve items the ones they could not live without.
Nearly 22 percent of the'students selected all five of the most
logical choices, 45 percent selected four of five, and 23 percent
selected three of five. Therefore, just under 90 percent
selected at least three of the most logical choices compared to
the staff-established %standard of 80 percent. A sithilat
assessment was used for Field Test I, the only difference being
that students were asked to'select the.choices they could live
without. Thirty-nine percent of the students responded
successfully to this item in Field-Test I. This differende could be
accounted for by material revisions that took place between
the two experimental editions. It also could be attributed to a
rewording in the assessment itself. Generally this population
of field-test students had a mole difficult time answering a
question expressed as a negative rather than a Positive.
4 '

5-1.

(Refer to Item 27; page 36, Formative
Evaluation Report 2)

MARK AN X ON EACH THING WHICH nil COULD Nal 1.11E. WITHOUT.

GASOLINE C. CE,M-E-hrT-1

E. AIRPLANq

,

r-C
I. CARS I J. FRI ELTER I

_I

5% CYO onse

3% Two Responses
23% Three Responses (air, f d, water)
2% Three Responses (other co binations)
45% Fur of Five Responses
22% All Five Responses (air, food, water,

friends, shelter)

H. SOIL

L. HIGHWAYS'
- I 4.

Assessment 2 measures student understanding of a
definition of recycling. Although 70 percent of the students
responded successfully, that was somewhat under the staff-
established standard of 75 percent. This assessment item had
no counterpart in Field Test I that could be used for
comparison.

121

Both assessment items in Subtest 5 evaluate student
knowledge about concepts introduced in Unit I but developed
more -fully in later units. Ninety percent' of the students
selected at least three environmental cornPonents essential
for life, and70 percent- of ttiem knew a functional definition for
recycling. That indicates a good baseline of understanding for
building the next units.

1 A%Unit 1., Subteit 6, "Picture Taking"

The one item of assessment in Subtest 6 is by no means a
test; and could be glassed more app4hately. as a Skill-

'development activity. A Polaroid camera'was selected as an
optional piece of equipment for the ME AND my ENARON-
NiENT curriculum, The main reasons for its sefectioircan be'
summarized in three points: it provides instant feedback to
students; it_ provides another avenue for development of
manipulative skills; and it aids in documenting portions of an
experiment. To evaluate student success with this curricular
aid, the activity,labeled " Subtest ewes developed. Stu-dents
first familiarized themselves with the camera, then practiced
different poses against selected backgrounds.
zoStudents were evaluated, on the quality of their pictures in

terms of focus, exposure, poSitioning, and steadiness. Fifty-
two percent of the students were successful in using the
camera, and another 32 percent had only minor problems.
Examples of the students' work appear in BSCS Newsletter 55,.
page 26.,The standard for this assessment was for66 perSent
of the studdnts to take good picfures, or have only Minor
problems. Student.perfortnance far exceeded this with an 84
percent performance. As a point of contrast, only 25 percent of
the teachers and staff took pictures of good quality, after
instruction by a Polaroid sales redresentative.

41.

Long-term Retention
As discussed in the section on "Clues to Sticeess," a major

difference between Field Tests I- and II was' the-manner in,
which student performance data was collected. Foy Field Test I,
data was collected on identical pre- and posttests, ad-
ministered precediN and following each unit of instruction.
For Field TeSt II, data was collected from "Clues to SucceSs"
activities incorporated in each unit and administered at
various intervals during instruction.

Because of the Field Test 'II data collectiOn format, there
was no opportunity for evaluation of the students' long-term
retention oftsubject matter covered-in the curricular materials.
Therefore, for this,reason and because EISCS staff,needed
student baseline data before commencing instruction of Unit
.3, "Energy Relationships in My Environment," (revised Unit 2,
part 1, 1971-72 first experimental edition) in The fall bf 1973,
at least three months after instruction; a number of assess-
ment items were adfninistered to students who had corhpleteci
Unit 1.

The above data are from the two separate groups of
students; no attempt was made to obtain a random sample. In
addition, though the questions administered vveie identical in
both fieldotest groups, instruction did vary within and between
groups. Thus, no generalizable conclusion can be drawn as to
the retentive ability of these students. Since the seven areas of
retention illustrated here reflect objectives where mastery
was called for, it did help the developers in making decisions
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about further revision. (See Figure 2 for a summary of-the
comparisons.)

Five .items assessed student retention of the ability to
measure accurately temperature and length.Students were
assessed on their ability to read three different temperatures
within + 2°F. Nearly 46 percent of. the students 'were
successful on.ell three readings and 79 perceht were
successful on. two out of three readings. This compares
favorably with an 89 percenrsfudent success performance on
identical questions used in Field Test Itthat were adniinistered
immediately following Instruction.

Students were also assessed on their ability to measure
two different lengths within 1/4, of an inch; one wasdver
inches and the-other Was under 12 inches. Neatly 41 percent

of the students were successful with the over-12-inch length,
and 42 percent were successful with the under-12-inch
length. During Field Test II, 47 percent of the students Were
successful with the over-12-inch measurement, and 66
percent were successful with the under-,12-inch measure-
ment. For this population of students, those who first
developed the ability to measure accurately over 12 inches
were able to retain their measurement ability longer than
those who initially developed the ability to measure only under
12 inches. \

Two items assessed student retention of the ability to group
and classify objects into categories One item measured
student aqility to sort and group .ten pictures into two
categoriesplants-,end animals. Nearly 56 percent of the
students were successful with this compared to a 91 percent
performance on an identical question used in Field Test II. This .

marked drop in retention further justified the expansion of
grouping activities in Unit 1 of the commercial edition. Another
item measured ability of students to provide a category for
group of objects shown on a slide. Slightly over 73 perbent of
the students were successful Cbrnpared to a 69 percent
per=formanceon.a similar question used in Field Test II which'
was admini0ered immediately following instruction. It is
interesting to note that although students had more difficulty
in determining a category for a group of objects in comparison
to placing objects in defitled categories, they retained more of
the former than of the latter.

Five items assessed student retention of ability in locating
compass directions and other spatial orientation. Two
assessments measured student ability to determine map
directions. Over 60 percent of the students retained this ability
tornpared to an initial student success of 66 percent on
identical questions. Three more items measured student
ability to read a map and find specific locations. Only 34
-percent of the students were successful on these
assessments, while 701' percent of the, students were
successful on these items immediately after instruction. This
performance further substantiated the need for expansion and
revision of those activities related to-spatial orientation.

_ stUdent.performance
on iterpt assessing
instruction in unit 3,
"energy relationships
in my environment,"
field test` II

Twenty-nine of the sixty-two items used in Field Test II
directly relate to materials and instruction in Unit 3, "Energy
Relationships in My Environment." Unit 3 materials originally
appeared in Unit 2, part 1 of the 1971-72 first experimental
edition. These now appear in Unit 3 of the commercial version
in revised.form. The twenty-nine items assessed materials and
instruction presented in the twenty-five activities of the unit.
The items fell into six categories by topic: 1) Relationship of
Temperature, Energy, and Work; 2) Graphing and Reading a

Graph; 3) Full and Healthy Game; 4) Food Energy and Diet; 5)
Food-Chains and Webs; and 6) Plants and Their Source of rood
and Energy. As in the analysis of Unit 1 items, it was
considered most appropriate to examine each item in the Unit
3 subtests individually.

Results are presented with a brief discussion of each item,
the percentage of students responding successfully, com-
parisons to staffrestablished standards, and, when possible, to
similar or identical items used in Field Tesit, a brief analysis,
and explanation of revisions, expansion and/or deletions that
took place in the commercial version as a result of student
performance on these assessments.

In the case of the second experiment& edition of Unit 3
(Field Test II) the students achieved at or above standard in
twenty-six of the twenty-nine instances. Of the seven similar
but not necessarily identical items in the first experimental
edition of Unit 3 (Field Test I) only one was higher than the
results of Field Test II. As in the case of Unit 1 this reflects
an improvement in the materials As well as in the items
used in the two field tests.

Figure 3 shows a summary of. results from the use of the
test items.

Cs
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FIGURE 3 A 'Comparison of Staff Standards of Achievement in lh)it 3 with Actual Results in Field Tests I and II
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Unit 3, Subtest 1, ,"Relationship of
Temperatute, Energy, and Work"

Table 6 contafns a statistical summary of seven assess-
meht items used as Subtest 1, "Relationship of Temperature,
Energy, and Work." These assessments were administered as
Activhes 3-4 and 3 -5 on Worksheets 3-3 and 3-4 in Core A,
Unit 3%Energy Relationships in My Environment," second
exper ental edition 1972-73. Table 6117Cludes item assess-
ment o jectives,4item scoring, and other subtest statistics. The
maxim score for this subtest was thirty-five points, five
points e h for seven assessments.

Assessment 1 measures student ability to predict which of
two beakers)containing tea bagsone with hot water and one
with cold-cwill provide tea first. Compared to the staff
standard of acceptability of 75 percent, 94 percent of the
students responded successfully. There was no Field TestI

TABLE 6
Summary Information for Subtest 1

"Temperature: Energy and Work"
(seven items)

This group of items assessed:
understanding that energy is the ability to do.Nork (Ite s 5, 6, 7, and
11)
awareness that the higher the temperatureigler the energy
(Items 1yy 2, 5, and 6)
av,v ess that work and temperature are directly related (Items 3,

and 7)
u4test Weighted Scores

Weights Per Option

s
1, MI

111 111111

III 1111111111
1_ 11111111111/1

2.7 2.8 3.1 4.1 4.2 4.3 4.4 5.1 5.2 5.3 5.4 6.1 6.2 6.3 6.4 6.5
ITEMS

assessment appropriate for comparison.
Assessment 2 measures students' ability to defend their

answers in assessment 1. Results reveal that 56 percent
responded successfully, 23 percent responded with a weak
defense, and 21 percent did not respond. The staff, had
established- a 50 percent student performance standard of
acceptability. There was no Field Test I assessment ap-
propriate for comparison. -

1-1.

Item ''' A B C D

1 5 0 -

2 5 0 ...,

3 0 5
4 0 0 0 5
5 0 0 0 5
6 5 0 0 0
7 0 5 9, 0

Subtest Statistics
Possible .Score: 35

Range of Scores: 0-35
Number of Students: 157
Mean: 18

14

17

HOT TEA
94%

'Which will be( ready first ?

Why ?

Explanation
of prediction:

t OLD TEA
6%

good 56%
weak 23%
none 21%

Assessment 3 measures student ability to predict which of
petri dishes contains the warmest water after watching

the diffusion'of a potassium permanganate crystal in both
dishes. Mita shows that 77 percent of the students responded
successfully; 14 percent were unsuccessful, and 9'percent did
not respond. The staff standard of acceptability was 66
percent. About half of the students were successful on a
comparable assessment in Field Test I.



1-3.

Prediction of temperature (selection
warmest water in it):

of petri dish with the

77% Correct
14% Incorrect

9% No Response

Assessment 4 measures student ability to predict which of
four test tubes containing water and capped by a stopper will
pop its stopper first under four different heating conditions.
Compared to a 75 percent staff standard, 88 percent of the
students responded successfully: There was no comparable
assessment on Field Test I for analysis.

. Assessment 5 measures student ability todeterminewhich
tube of water has the most energy. Compared to a 66 percent
standard of acceptability, 86 percent of the students respond-
ed successfully. On quite a different assessment, but related to
the same objective in Field Test I, 85 percent of the students
responded successfully. (See Items 18 and 19, page 37,
Formative Evaluation Report 2.)

Assessment 6 measures student ability todetermine which
test tube is able to do the least amount of work. Comparedno a

LOOK AI THE DIA;RAMS BELOW

A

1 -4.

WHICH OF IHL TIST TUBES OF wAIER WILL POP THE (oRK THE FAsIts1/

FA Li]
ix No Response = 194

194 3 7% 88%
MARK AN X ON YOUR HOICI .

0

Ci

1-5.
WHICH TEST TUBE: OF WATER IS RECEIVING THE MOST ENERGY/

A [7]
-8% 1% 5%

MARK AN X ON YOUR CHOICE.

[cj CR'
86%

1-6.
WHICH TEST TUBE OF WAFER IS ABLE TO DO IIII LEAST AMoUNI OF WORK/

EX1 W LE1 H
40% 32% 12% 16%

MARK AN X ON YOUR tHOICT.

student performance standard of 50 percent, only 40 perbent
of thestudentd were successful. Student performance Was
significantly below acceptable standards. The somEntivhat
comparable assessment on the posttest fOr Field Test I in
which the most amount of work was asked for had 91 percent
of the students responding successfully.

Assessment measures student ability to predict the
fastest rate of diffusion between chemicals in four different
beakers at four di erent to ratures. Results show that 83
percent of the st dents were uccessful compared to a 66
percent stop stand rd of accept ility. A comparison with Oen"
21, page 39, of ,rmative Eva ation Report 2 shown 50.
percent of the st ents were successful in grasping the
concept as measure by that item. .

1-7.

EACH BEAKER HAS THE SAME AMOUNT OF WATER, A THERMOMETER SHOIS

THE TEMPERATURE OF THE OMR IH EACH BEAKER. A CRYSTAL OF PORPLE

CHEMICAL IS DROPPED INTO EACHBEAKER,

100 100' 100,

90 ,o 90,

SO $0. SO;

10 101' TO

60 60

90 SO

0 90 n
30 30

A B:

IIN WHICH BIAKIR WILL 1HE PURPLE CHEMICAL SPREAD THE FASTEST ?

[Y1 H L [2_1

7%, 83% 6% 6%
MARK AN A ON YOUR CHOIFI,

Student performance on this subtest was excepti nal and
in fact surprising to the staff. Some curriculum devel pars felt
that the relationships between temperature, energy, nd work
were too. abstract for this population of students and that
correspondingly, performance would be low. AlthoUgh there
was revision and rearrarigement, these concepts end their
associations were deemed appropriate for EMH students and
were included in the commercial edition.

An interesting trend is beginning to emerge. NOte that on
assessment 6 student performance was low. This is represen-
tative of many examples in this curriculum where stadents had
difficulty with understandings that were oppositfi. to those
emphas' ed in the activities. For example, students (earn that a
high to perature provides high energy, but they have great
difficulty extendiwthia concept to comprehend that a low
temperature provides low energy. It should be pointed out to
EMH curriculum developers that both types of actlivities must
be devqloped before student understanding is maximized.

1 Ak. 16



Unit 3, Subtest 2, "Graphing and Reading a
Graph"

Table 7 contains a statistical summary of eight assessment
items used as Subtest 2, "Graphing and Reading a Graph."
These assessments were_administered as Activities 3-7, 3-8,
and 3-10 on Worksheets 3-7, 3-8, and 3-9 in Cores A and B,
Unit 3, "Energy Relationships in My Environment," second
experimental .edition 1972-73. Table 7 includes item. assess-
ment objectiVes, item scoring, and other subtest statistics. The
maximum store for this subtest was forty 'points, five points
each for eight,assessments.

TABLE 7
Summary Information for Subtest 2
"Graphing and Reading a Graph"

(eight items)
This group of items assessed the ability to

recognize correct graphing and interpret the graph (Items 1, 2; and
3)
enter data on a graph (Item 4)
label graph axis and enter data (Item 6)
label graph axis, enter data, and graph results (Items 6, 7, and 8)

Subtest Weighted Scores:
Weights Per Option

Item A B C D E F

1 0 5 - -

2 0 5 - -

3 0 , 0 5 Of 0 0
4 5' 0 0 0 :, 0 0
5

. 6
0
0

5
5 -

/
-

(1 7 5 . 0 - - -

8 0 5

Subtest Statistics
Maximum Possible Score: 40
Range of Scores 0-40
Nu.mber of Students !- 142
Mean. 21.5

90

-- 80
La_

0 70

60

G 50
z

`..2 40

EE 30
t-

20

10

0
D c

5

f

Jan.-
5

t
Feb Mar

5 5

r.

Apr
5

May
5

June
5

July
5

Assessment 1 shows a graph of dates and temperatures:
and asks st ents to - identify a particular temperature on a
particular d y: Nearly 88 percent of the students, responded,
successful y compared to an 80 perCent standard Of accepta-
bility.

7assessment 2 asks students a que.etiort similar. to
assessment 1, except that to read'the temperature accurately,
the students must interpolate. Compared to a 50 percent
standard of acceptability, 60 percent of the students were
successful. There was no comparable question on the Field
Test I posttest.

Assessment 3 measures student ability to perceive a trend
A

or pattern in a graph ciVer a period of time, Almost 83 percent of
the students were successful compared to ank acceptable
student performance standard of 70 percent. There was no
comparable question on the posttest for Field Test L

Assessment 4 measures student ability to enter a nevi
temperathre on the graph. Compared to a 60 percent staff

' standard, 86 percent of the students were successful. There
was no question for comparison on Field Test I.

u..

90

80

ow 70

La) 60

50

ro 40 -

E 30 !,

20

10

0
Dec

5

1

Jan
5

Feb Mar
5 5

Apr May
5 5

June July
5 5

83%

2-4.

p

86% , Correct 8% = Incorrect Date
.4% Incorrect Tomperatuk 2% 8oth.lncorrect

M1! '11

8%

Write in of "They were
different." 2%

Assessment 5 provides the students with.graph axes labels
and asks them to record thtiir data from the High Flyer game. In2-1. this "game, students worked with the relationship between
energy input and energy output when launching a checker or
bottlocap with a rubber band Results revealed that 80 percent
of the students completed this task successfully compared to a

oNAT WAS !NI TEMPI NATIJNI uti Ft NPutPY 50 perCent staff standard. Once again, no comparable
question was used in the Field Test I posttest

'WHAT w/V, NI IIMPIPAIUPI ON IhNuAPy

2-2..
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2-6.
Rubber band stretched
between two
nails 6 Inches apart

Board

INCHES

RUBBER BAND
MOVED

r 2" 4" 6"

FLYER 1

name

FEET CAP

TRAVELED

FLYER 2

if -Pie

FEET CAP

TRAVELED

FLYER 3 FEET CAP

TRAVELED
riTri i1

stessment 6 measures student ability to graph the data
enterecifromsassessment 5 as it appeared on Worksheet 3-9.
All of the students (100 percent) were successful compared to --,)
a 66 percent standard of acceptability for student perfor-
mance. There was no comparable question on the Field Test
posttest. In this case, it would appear that the results are not
completely reliable, since worksheets are often completed as a
`group activity, though such was not to be the case in this
instance.

Assessment 7 measures student ability to record and graph
data on temperature vs. time. The data was collected frbm

\thermometer readings of water in a beaker under an extreme
condition of agitation. Without teacher assistance, 66 percent
of the students recorded and graphed this data successfully.

,Problems with recor ing temperature hampered 20 percent of
the students and rcent had problems with time. The staff
standard for this assessment was 50 percent. This question
had no counterpart on the Field Test I posttest.

2 4

Energy that is put in
(Measured in inches)

2-7.
70

68 ;

it

64--

62 -

so

58

56

54 -

52

50
0 2 4

Time
(minutes)

6

Assessment 8 is identical to assessment 7 except that twollift
additional conditions of water agitation wore introducedmild
and no agitation. Under these two additional conditions, 73*
percent of the students successfully recorded and graphed
data. Because of the similarity to assessment 7, the staff felt
that 70 percent of the students should hove performed
successfully This standard was mot This assessment had no
counterpart on the Field Test I posttest

Again. the student performance on this subtes; pleasantly
surprised the curriculum doyelopors The abilities required to
perform successfully on 04 sut1est included interpretation,
recording, graphing, labeling, and drawing, many of these
skill's before that time had been considered beyond the abilities
of EMH students

. Ono ff.1 tf A.real rewards students achieve from au' cccrss in
gsaphin an °cording tr. It.dt by these means they can
communicate ta, information. and understandings ac-
curately:there i no need for a great dint of oral or written
communication, whore many EMH studenttl are weak

Somo revision and slight rearrangement took place in the
commercial trdition of Unit 3, but generally the concepts
introduced in the X972 "73 second experimental edition were
retained

17



Date Name _

SCORESHEET

FULL AND HEALTHY GAME
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Unit 3, Subtest 3, Full and Healthy Ga-me
'The only item assessment for Subtest 3 measures student

ability and knowledge of health and nutrition as determ.ined by
their success in playing a card game related to these concepts.
This assessment was administered as Activity 3-13 on
Worksheet 3-14 in Core 8, Unit 3, "Energy Relationships in My
Environment," second experimental edition 1972-73.

The object of the game, which is similar to rummy., is for the
students to draw and discard food cards until they make three
meals that include certain proportions of the four food groups.
Results reveal that 68 percent of the students grasped the
game concepts and successfully met game objectives. The
staff had established that 80 percent of the students should
play the game successfully. Student performance was below
that standard, but more importantly, students lost interest in
playing, perhaps because they were bored with another card
game based on the rummy format, or perhaps because the
writing and computation were too difficult for them: The Full
and Healthy game was not used in Field Test I materials;
therefore, no comparison can be made.

As a result of student performance and teacher feedback
reports, this game was deemed too difficult and therefore has
been omitted in the commercial edition. It was replaced by a
puzzle game entitled Go and Grow, which stresses the same
objectives but relies on a four-color pictorial *format. The
writing and computational skills called for in the Full and
Healthy game are replaced by manipulation skills.

Unit 3, Subtest 4, "Concepts of Food,
Energy, and Diet"

Table 8 contains a statistical summary of four assessment
items used as Subtest 4, "Food, Energy, and Diet." These
assessments were administered as Activity 3-14 on
Worksheet 3 -18 in Core 8, Unit 3, "Energy Relationships in My
Environment," second experimental edition 1972-73. Table 8
includes item assessment objectives, item scoring, and other
subtest statistics. The maximum score for this subtest was
twenty points, five for each of four quesvns.

TABLE 8
Summary Information for Subtost 4

"Food, Energy and Dim-
(four items)

This group of items assosSod knowledge that
food is tho body's source of energy (Itom 1)
calories and energy aro directly rolhIod(Items 2. 3. and 4)

Samos! Weighted Scores
Weights Par Option

Item A B C D E F G

1 6 0 0 0 0 0 0
2 6 0 -0 0 0 0 , 0
3 0 0 6 0 0 0 0
4 0 6 0 0 0 0 0

Subtest Statist cs
Maximum Possible Score 20

, Range of Scorns 0.2d
Number of Students 163
Moan 12



In Assessment 1, students are given a short Popeye, Olive
Oyl, Brutqs vignette and a chart of foods with their associated
energy in alories. As always, Popeye must rescue Olive Oyl,
but his eve -present spinach is gone and he must turn to a
different foo choice. StUdents are asked why he must eat
before the re cue. The data shows that 79 percent responded
sccessfully, and 10 percent more 'were close to correct in
their answers. \\The staff-established standard for student
performance acceptability was 75 percent. On the Field Test I
posttest, a questi n assessing the same understandings was
responded to succ ssfully by 51, percent of the students.

Assessment 2 as s the students what food Popeye selected
efor his needed "go po er." Compared to a staff standard of 75
percent, 78 percent o the students responded successfully.
There was no comparable assessment on Field Test I.

"11Ip, hnlp nopay hord \v ,iy I ' dint ant cr n p liaikod our th.
door )ut in time to hr dippmr ifrawn thn hi 11.aand.r th. if
arch r vI , hirutus.

nuns br quirk thought Poppy., "or [trot tin si111 hy. w ni shinl th my

moct I iv iry I and I nay now., (Ind hnr tii his 4,1

of pinch, ..upply i 4onn!," h groarn.d. '1,1$ What .hall I

In just I Ivo hort mintit sh will b ion. forpvnr i ..1, - thinking
Poptry look/0 at hl. ver-handy nlorl bon,

MCC

Naked Dwaine

hrd
MI lk

CALORIE NIaAt

Orngn
Panut
Sugr
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T-Donn twali
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Ptit t NOD,
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1.4
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-1,4
11e,
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'Ah, horn I t Is at Inst -- lot what with /h. .{wool if 1 irthtnin'l
he an to hi uplord, grabli.n1 'h. high.1 orwirgy food, 4nd 1,
ARAI What .nergy I fn I t hie mut. In twig in t.. -4,1,1nn I I I.. I

off, running famt built tn ronsaw Iv. iont in tt, o,, tt -1
t h 1,cl °war the hood of hrutun. wooil V. 4r, 1 II
appreol into th. so hnr.

4-1. (Refer to Item 9, page 38, Formative Evaluation
Report 2)

PORDE WANTED 10 tA1 FOOD BEFORE TRYING TO S(UE OLIVI

OYL. BECAUSE HI KNEW FOOL) LONTAIV

00 = Energy 10% = Calories
9% ther 2% = No Response

4-2. WHICH.FOOD ON 1HE CALORIE CHAP! PON Yl I ,,)0 I T-i

MO' T "110 POwlk")

78% = Steak 4% = Peanuts 2% = Beans
2% = Sugar 13% = Other

Assessment 3 asks why their selection in assessment 2
had the most "go power." Compared to a staff standard of 75
percent, 90 percent of the students responded successfully.
There was no comparable question on Field Test I.

4-3, WHY 01U YO0

6%1 A.

,AY TH1", FOOL HA', 14 M0',1 "bu PHAP

tillAu',1 I LIKE II,

2%1 d, bI I Atr,t t 11%1' MI114

90%i- 131 HOPI 1 NI Pt. Y I 1'I 11

1%( 1:t1' PI I mti1,1 1

MART AN t f)N r I1.N 011,1 .

(
Assessment 4 measures student ability to determine which

food on the chart Popeye would have to eat the most of to get
the same amount of energy as in their selection of assessment
2. Only 45 percent of the students responded successfully
compared to a stkff standard of 50 percent. There was no
comparable assessment. :on Field Test I. Again we see student
difficulty in handling concepts opposite frorin those emphasiz-
ed. in the activities.

4-4. WHICH WOULD YOU HAVE TO EAT THE MOST OF TO GET THE

SAME (MOUNT OF ENERGY? i

12 %L A. BAKED BEANS 45%

335/0 L. STEAK 8%

MARK AN X ON YOUR CHOICE.

Generally, student performance on this subtest was
acceptable.kSome revision took place to eliminate student
confusion between energy, "go power," and quick energy. The
Popeye story was revised for just that reason. Addition&
activities were added and others expanded to reinforce further
the relationship between food, calories, energy, and work.

Unit 3, Subtest 5; "Food Chains and Webs"
Table 9 contains a statistical summary of four assessment

items used as Subtest 5, "Food Chains and Webs." These
assessments were administered as Activity 3-19 in Core C,
Unit 3, "Energy Relationships in My Environment," second
experimental edition 1972-73. Table 9 includes item assess-
ment objectives, item scoring, and other subtest statistics. The
maximum score for this subtest was twenty-one points, five
points each for assessments 1, 3, and 5, and six points for
assessment 2.

TABLE 9
Summary Information for Subtest

"Food Chains and Webs"
(four items)

This group of items assessed ability to
determine the interdependence between plants 02,5/animals in a
food web (Items 1. 2)

IV identify the appropriate links in a food chain (Item 3).
develop a food web (keen 4)

Subtest Weighted Scores
Weights Per Option

Itern'A 8,CDE f G

1 0 5 0 0 0 0 0
2 .0 1 1 1 1 1 1

3 0 5 0 0 0' 0 0
4 0 3 4 5 0 0 0

Subtest Statistics
Maximum Possible Score 21
Range of Scores 0.21 -

Number of Students 147
Mean 11

,
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sestinent 1 measures studirt knowledge of the,
interdependence of animals and plants in a food web. Students
using flashcards connected with string were asked the results
of removing a particular plant or animal from a fqpd web.
Compared to a staff standard of 80 percent, 84 percent of the
students responded successfully. There was no comparable
question on the Field Test I posttest.

Assessment 2 measures stuthint knowledge of what might
happen to the food web now that something has been
removed. The fact that some animals would starve and die was
indicated by 26 percent of the students; 25 percent did not
respond to the qiiestion; 6 percent indicated organisms would
-decrease; 8 percent indicated organisms would increase;. 9
percent said that the animals would move someplace else; and
25 percent answered two or more of the above. The staff hticf
established a student performance acceptability standard of
75 percent with at least one cdract response. This standard
was met. There was no assessment for comparison in Field
Test I.

Assessment 3 asks students to connect pictures in a food
chain, starting with'a boy who is eating an egg for breakfast,
Results show that 74 percent of the students completed this
task successfully, compared to a 66 percent staff standard.
This same queStion tin the Field Test I posttest revealed that49
percent of tht. students responded successfully. In the
commercial revision the further di'stinctiori is made Atween a
food source chain and a typical food or energy chain.

5-3. (Refer to Item 6, page 39, Formative Evaluation
Report 2)

A BOY AIL AN i(A, FOR BRLARIMI. DRAW ARRow`, Is! IWII N fill PI( NH:,

PICIAS BI LOw TO SHOW fill R1,1 OF tHl FOOD CHAIN.

IKE

EAR OF CORN

CARTON OF MILK

BACON

. CHICKEN

BARN

20
20"

0

Assess ent 4 provides a worksheet with six animal and
plan lct es and asks students to develop a food web, Five
associe ons were made by 44 percent of the students, 46
percent made three or four associations, 5 percent made two
or fewer, and 5 percent made more than five associations. The
staff had established that 80 percent of the students should
make three or more associations. This standard was met by 90
percent of the students. There was no comparable question in
Field Test 4.

MAKE A FOOD WEB BY DRAWING ARROWS TO POINT TO WHERE EACH THING

GETS ITS FOOD ENERGY.

GRAAHOPPER

BIRD SNAKE

There was some revision .and rearrangement of activities
related to' thhs subtest, but generally they were considered
appropriate and successful with EMH students.

TABLE 10
Summary Information for Subtest 6
"Plants and Their Source of Food"

(five items)
This group of items assessed knowledge

that plants make their own food (Items 1, 2, 3, and 4)
about the need for an anrmal dependence upon plants (Iterrt

Subtest Weighted Scores
Weights Per Optitin

Item A 131.0 DE F G H I'J
1 0 ,5 °0 0 0 0 0 0 0 0
2 -,. 0 5 0 0 0 0 0 0 0 0
3 0 5 0 0 0 0 0 0 0 0
4 0 5 0 0 0 0 0 0 0 0
5 0 0. 1 0' 1 1 0 1 1 1,

Subtest Statistics
Maximum Possible Score 28 1

Range of Scores 0-26
Number of Students 183
Mean 14



Unit 3, Subtest '6, "Plants and Their Source
of Food and Energy"

Table 10 contains a statistical summary of five assessment
items administered verbally without pencit,or paper and used
as Subtest 6, "Plantsaand Their Source orFood and Energy."
These assessments were administeactivities 3-24 and 3-2re)
D, Unit 3, "Energy Relationships in My Environment," second
experimental edition 1972-73. Table 10 includes item
assessment objectives, item scoring, and other Subtest
Statistics. The maximum scorejor this subtest was twenty-six
,points, five points for assessments 1, 2,3, and 4, and six points
for assessment 5.

Assessment 1 measured student knowledge of whether or
not water iS a plant food. Compared to a'75 percent standard,
72 percent of the students responded successfully. There was
no comparable question in the Field Tesj.) posttest for analysis.

Assessment 2 measured.student knowledge of whether or
not light is a plant food. Compared to a 75 percent standard, 83
percent of the studdrits responded correctly. There was no
comparable question in the Field Test I posttest for analysis.

Assessment 3 measured student knowledge of whether oP
not air is a plant food. Results show that 93 percent of the
students responded, correctly compared to a 75 percent

standard. There was no question for comparison on the Field
Test I posttest.

,Assessment 4 measured student knowledge of whether or
not soil is a plapt food. The data reveal that 761pyrcent of the
students responded correctly, compared to 'is 75 0ercent
standard. There was no question for comparison on the Field
Test I posttest.

Assessment 5 from Activity 3-25 measured student ability
to check thasorrect statements about plants from a list of ten.
AM six correct esponses Were selected by 41-4ercent of the
students; 31 percent selected five correct responses; 18
percent selected four, 5 percent selected three, and 5 percent
selected only one or more. In summary, 90 percent of the
stjdents selected four or more correct statements compared to
a 75 percent standard. There was no single assessment on the
Field Jest I posttest that, was comparable; however, three
assessments included identical statements used in Activity 3-
25. The three assessments had an average correct student
percentage response of 30 percent.

Student performance and teacher feedback on the ac-
tivities rtilated to this subtest were acceptable. However,
because Unit:3 was too long to be completfd in one semester
and because.' the activities represented in Subtest 6 were
tangential to the main themes of the unit, they were omitted in
the commercial edition. They.may be included in future units.

S

4

student performance_
on items assessing
instruction in4unit 2,
"me as a habitat,"
field tests I and II

even of the sixty-two items used in Field Test II directly
related to materials and instruction in Unit 2, which was
revised from Unit 24 part 2, 1971-72 first experimental edition.
On tDo basis of findings from Unit 1, Unit.2 was revisedprror to
Field Test I rather than after, and therefore Field.t eats I and II
were evalubtions of the same materials, using tho same
subtests. Field Test I preceded Field Test II by about four
months. Because of this, data for the two field tests was pooled
as one, nearly doubling the population size., For obvious
reasons, student performance on the assessments was
compared 'excl usively to staff-developed standards rather than
comparisons between the two field tests The eleven items
assessed materials and instruction presented in the nineteen
activities of the unit, and the items fell into our categories by
topic 1) Microbe Needs, 2) Pictures and Drawings of MicrObes,
3) Microbe Fighters and Venereal Disease, 4) Poster on Drugs
As in the analysis of Unit 1 an tams, it was considered most
appropriate to examin ach item in Unit 2 subtests
individually
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,

Results are presented with a brief discussion of each item,
percentage of students responding successfully, comparisons
to staff-established standards, re brief analysis, and explaria-
titkof revisions, exprsions, and/or deletions that took place,4
inifie commercial ve Sion as a result of Student performance
on these assessments.

Staff standards set for each of the items assessing the
Materials and instruction , were exceeded in all but one
instance. Since there was no revision between the two field
tests` the actual results are a reflection of the pooling of both
groups. A summary of the results follows. (See Figure 4.)
FIGURE 4.
A Cjamperison of Staff Standards of Achievement in Unit 2 with

Actual Results in Field Tests I anti II Combined
Stiff Standard
Actual Results. Field Tests U & I Combined
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Unit 2, Subtest 1-' :WO. be Needs'!
Table 11 contains a statistical summary of three assess-

ment items used as Subtest 1, 'Microbe Needs." Theso
assessments were administered ask Activity 2-8 on Wprksheet
2-3 in Core A, Unit 2, experiments) editions 1971-72 and
1972-73. The maximum score for this sbbtest, was fifteen
points, five points for each assessment with partial credit of
three points for each item.

. TABLE 1.3
Summary Information for Subtest 1

, 'Microbe Needs-
(throe Items)

This group of items assessed knowledge of tho relationship between
microbes and

mon as on environment (Items 1 and 3)
microbe fighters (Items 2 and 3)

Subiest Weighted Scores
Weights Per Option

Rom A B C D E F G
1 0 3 0 3 5 0 0
2 0 0 3 3 5 0 0
3 0 0 6 0 0 0 0

,MaicimuM Possible Score 16
, Range of Scores 0-16

Numbor of Students 292
Mean- 9.3

Assessment 1 asks why microbes like you. The data reveals
that 30 percent of the students selected both correct
responses, 44 percent more, selected one of the correct
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responses. The staff had established the standard that 75
percent of the students should select at least one' correct
choice atfid 50 percent should select be)th. The performance
results were slightly below those Standards. Because there
was no revision between Field Tests I and II, and therefore no
difference between the curricular materials, data was pooled
rather than compared.

1-1. WHY 00 MICROBES LIKE YOU?

1-2
main ftiwi /1,,Au IN Him

GROWING IN II. BOTTLE ,' HA, , I,I+Oe IC! .1: I

XPLA ',Id, 1',

7% A. YOU ARE BIGGERIHAN THEY ARE.
.

641% X. YOU GIVE DIEM WARMTH W GROW.

t
4% FL YOU HAVE GOOD GROOMING HARMS.

.._ .. J
1

60%`I c ,YOU

___

PROVIDE THEM WI IN A ;`AWE OF FOOD mu WATER. 1

MARX AN X ON THE IMPORTANT REA ,(11e,

r!!! !I ! HA !if I POF,I

rilif "I, H1

11% [ A. C I HE A IR 1101I Es0 I f t t ,'

2% [ B. r prim riot II I i

AGAR 'ft1 1301111 ,' WA', tin; fin 11 Er66%11.

37% [0. A MICROBE FIGHTER WAS PUT IN /MULE I.

MARK AN X ON YOUR CHOICES.

Assbssment 2- asks students for possible explanations of
why one flank hes microbes and the other does not. Both
correct choices were selected by 26 percent of the students,
and 40 percent more selected at least one correct choice. The
staff established the standards that 50 percent of the students
should select one correct choice and 25 percent should select
both choices. Stadent performance exceeded both standards.

Assessment 3 is a rating activity to determine how well
students can make a poster on one of two themes. "How to
Control Microbes" or "Places That Microbes Live." At least
three microbe controllers or microbe habitats were included by
80 percent of the students. the staff-established acceptable
standard was for 75 percent of the students to include at least
three microbe controllers or habitats.

Many of the activities relating to this subtest had major
revision or were dropped. This was done in accordance with a
shift in mphasis from theoretical inquiry to more practical
application about microbe fighters and microbe habitats. Two
prime reasons for the emphasis shift were difficulties in
developing meaningful controlled experimental laboratory
conditions and further attempts to make the activities more
relevant in terms of helping the students solve their own



.persistant life 'Problems. It is interesting to note that with the
EMH students in this project, when laboratory results were
clear anfi differentiated Compared to less dramatic results,
student learning and retention' were extremely high.

Unit 2, Subtest 2, "Pictures and Drawings of
Micrdbesar

Table 12 contains a statistical summary of two assessment
items used as Subtast 2, "Microbe Pictures and Drawings."
These assessments were administered as Activity 2-3 and
Worksheet 2-1 in Core A, Unit 2, of the experimental editions.

' Table 12 includes item assessment objectives, item scoring,
and other subtest statistics. The maximum score for this
subtest was ten points, five points for each assessment.

TABLE 12
Summary Information for Subtest 2
"MicrobesPictures and Drawings"

(two items)
This group of items assessed ability to

take pictures of microbe colonies (Item 1)
draw accurately microbe colonies (Item 2)

Subtest Weighted Scores
Weights Per Option

Item A B *E F G

2
0/
0

5
5

0
0

0
' 0

Sligo s I Statistics
Maximum Possible Scoro
Range of Scores 0.10
Number of Students 271
Moan 7.66

Assessment 1 measures student ability to photograph
(Polaroid) a colony of microbes grown in class. Students were
evaluated as successful if their pictures were in focus,
adequately exposed, and centered well. The staff standard of
acceptability was 66 percent, with 90 percent of the students
successful, In a similar picture-taking activity in Field Test II,
Unit 1, 84 porcent of the students weresuccesdul Soe Unit 1,
Subtest 6 for further details relating to camera use.

Assessment 2 measures student ability to draw pictures7of
their microbe colonies, noting shape, size, color, and pattern
growth. Compared to a 66 percent standard of acceptability on
this activity, 74 percent of the students performed
successfully.

Taking into account that many of those students had-
manipulative motor ddficultios as woll as poor oyo-hand
coordination, the results were remarkable As a result of tho
students' performances, this typo of activity was expanded;
additional apparatus, such as a microscope and stereo gla,sses
was added to the equipment list for the commercial edition

Unit 2, Subtest 3, "Microbe Fighters and-
Venereal Disease"

Table 13 contains a statistical summary Of five assessment
items used as Subtest 3, "Microbe Fighters and Venereal
Disease These ar3essmpnts wore administered as Activities
2-11 and 2-14 onoltysheet 2.6 and Worksheet 2.6 in Core B,
Unit 2, of both experimental editions 1971-72 and 1972-73
Table 13 includes item assessment objectives, item scoring,

TABW 13
Summary Inform on for Sebtest 3

"Microbe Fighters and Venereal Disease"-
(five items,

This group of items assessed:
ability'to collect and record data (Item 1) . '
ability to discern the degree of effectiveness of different microbe
fighters (Bern 2)
knowledge about what to do for treatment of venereal disease (Item
3)
knoMedge about which materials are microbe fighters (Item 4)
knowledge about facts concerning venereal disease (Item 5)

Subtest Weighted Scores:
Weights Piro ()ellen

Item A B C D E F 0 H
I 5 , 0 - - - 0 - -
2 5 3 0 0 - 0 0 -

3 0 B 0 0 - 0 0 0
4 -1 1 1 1. Q . 1 0 0
5 0 1 1 - 1 0 0 0 1

Subtost Statistics
Maximum Possible SCOre 24
Range of Scores 0-24
Number of Students 263
Meap 14.2 t

and other subtest objectives. The maximum score, for this
subtest was twenty-lout-points for assessment 5.

- Assessment 1 is concerned with whether or not students
could collect and record their own data, comparing soap and
water to other microbe fighters. Results indicated that 76
percent of the students were essful withOut teacher
assistance. The remaining 24 percent re u eacher help.
The project staff standard of acceptable student perfdrmanco
was 75 percent.-Student performance met this standard.

Dish t/ 1

(Body spot)

Microbe liEhter

Dish $12

(Body spot)

Mit robe fighter

DISK 11 1

1Boily swot)

MJ( rob', hghlrr

Assessment 2, a task activity. measures student ability to
compare soap and water with a commercial microbe fighter
and determine which one is more effective in reducing a
microbe colony Studentg were assessed on their ability to
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discern. The data reveals that 78 percent of the students were
accurate in their judgments, 16 percent had difficulty, and 6
percent were unable to make a decision. The staff determined
that as a minimum 60 percent of the students should be
accurate in their judgments and a total of 75 percent should be
accurate or have only minor difficulty. Student performance
exceeded these standards.

Assessment 3 shows scenes of four actions and asks
students which action they should take if they think they have
venereal disease. Results show that 96 percent of the students
were successful in their response. The standard of acceptabili-
ty for this question was 80 percent. Student performance
exceeded the standard.

3 -3. WHAT SHOULD YOU DO IF YOU THINK YOU HAVE VD?

MARK AN X ON THE ONE YOU CHOOSE.

4% 96%
Assessment 4 shows six pictures and asks students to

select the microbe fighters. All five of The fighters were
selected by 47 percent pf the students; 24 percent selected
four of the fir; 14 percent selected three;43 percent selected
twos and 5 percent marked only one. The standard of
acceptability was for 80 percent of the students to mark three
or 'more. Student performance exceeded this standard, with 85-
percent scoring three or more.

3 -4. WHICH ITEMS BELOW HELP YOU FIGHT MICROBES?

MARK AN X ON THE ONES YOU CHOOSE.

\./

E.

Assessment 5 lists eight statements about venereal
disease and asksthe students to check whether they agree or

. disagree with each statement. All four correct responses were
selected by 44 percent of the students; 33 percent selected
three out of four; 9 percent selected two; and 5 percent
selected only one correct response. The staff had determined
that 66 percent of the students should select three or more
correct statements. Student performance exceeded this
standard by 11 percent..

4.7
24

3-5. DO YOU AGREE OR DISAGREE WITH THE FOLLOWING STATEMENTS:

A

C.

D

E

F

G

H

AGREE DISAGREE

VD CAN BE CURED. 4

YOU CAN GET VD FROM TOILET SEATS.

VD IS AGAINST THE LAW,
, .

X YOU GET VD FROM SICK DOGS.

X
VD I CAUSED BY CERTAIN KINDS

OF MICROBES.

YOU CAN GET VD ONLY FROM SOMEONE

WHO HAS IT.

YOU CAN GET VD FROM SEXUAL

INTERCOURSE.

.

X YOU SHOULDN'T TELL ANYONE IF YOU

HAVE VD.

Student performance and teacher-student feedback on this
subtest was good and therefore only minor revision and
rearrangement took place in these activities irtpreparation for
the commercial edition. The student success was attributed to
the inherent interest value of personal hygiene and sex
education. The materials include a concise, frank venereal
disease booklet that students take hOme to discuss with their
families.

Most of the revision that took place was an expansion and
redraftjng of the worksheets to make them more clear to
students. Some parts of the activities that included food
spoilage were moved to Unit 4, "Transfer and Cycling of
Materials in My 'Environment," which deals with recycling.
Some activities concerning microbes were dropped because it
was believed they were inappropriate, and often required a
more sophisticated presentation than the curriculum
developers felt appropriate for this student population.

Unit 2, Subtest 4,'"Poster on Drugs"
This one assessment subtest was administered as Activity

2-39 on Tallysheet 2-7 in Core C, Unit 2, both experimental
editions 1971-72 and 1972-73. Students were evaluated on
their ability to construct a poster concerning a theme that
would discourage friends from: misusing drugs. Of the
students, 90 percent constructed a poster and 85 perdent
selected a theme and related their poster to that theme. Thb
staff had determined that 80 percent of the students should be
able to construct a poster and 66 percent should be able to
select an appropriate theme and relate their poster to that
theme. Student performance exceeded these standards. For
additional poster construction comparisons, see assessment 3
of Unit 1, Subtest 1, "Environmental Comparisons."

Student interest and performance was so high in activities*
related to this subtest that they were expanded in the
commercial edition to include alcohol as a drug and the slide
presentation in Activity 2-18 was converted to a filmstrip and
booklet entitled, "Drugs: Use and Misuse."

Throughout Unit 2, Piagetian cognitive development tasks
were added' to the "Clues to Success" activities in the
commercial edition to be used as baseline data for comparing
student performance in Unit 2 to performance in the previouS
as well as later units.

1



the case
history of.
a revition
technique

The question is often asked, "How is a new and different
idee`tested before it's included in a curricuium?" An eaucated
intuition and a knowledge of the population based or-Coast
experienceand research serves as an initial input. Qften that is
all there is to go on prior to the field test, when materials are
still in the formative stage. Sometimes, however, the idea is so
unusual that there is no comparable precedeht for it. Then a
small-scale pilot test is in order, even priRr to large-scale field-
testing. Those who participate in a large-scale field test do so
with the realization that the materials are less than perfect.
.Even so, every attempt should be made by the developers to
anticipate and solve problems before they occurjhus a small-
scale field test using just nnet class or sAveral typical students
often proves valuable. -

A case in point involved the inclusion of certain activities in
the commercial edition of Unit 2, "Me as an Znyfronment,"
where EMH students use a pair of "stereoglasses" in viewing
a net of paired pictures taken with a stereoscopic camera.
Though the use of stereograms and viewers had been tested
successfully with normal high school biology students, to our
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do

,k_gowledge they had never been-introduced as part Of the
curriculum for junior high school EMH students. Yet the
medium was believed to be an ideal vehicle for reintroduCing
the students to techniques of observation, description, and
comparing, as well as the ordering of objects in a picture from
closest to farthest. This is similar to a filmstrip activity, "Zoom
In..., Zoom Out," use'd in the last portior. of Unit 1, "Exploring
My Environment."

In the usual sequence of teaching, Unit 2 follows Unit 1,
with a summer break .in between: Because of the break, a
recapitulation of major ideas and techniques was believed to
be in order before stud nts embark upon the new unit. It was
also believed desirabl that built-in redundancy of ideas be
incorporated, utilizing a different medium in order to avoid
mere repetition.

As a baseline from which to judge the EMH class
undergoing the small-scale field test, data was used that had
been collected from normal biology classes where the new
BSCS stereogram program was being tested. The BSCS
consultant directing that program accompanied the EMH
project director.
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What follows is a summary of the visit to a local class.
Purpose:

To determine whether this class of EMH students could use
a pair of "stereoglasses" in viewing a set of paired pictures.

Criteria of success:
1. Statements! given by the students that indicated the
pictures viewed appeared to be in three dimensions.
2. Student enthusiasm over the task as indicated by
actions .49 class and requests to take the pictures and
glasses home to show their families.
3. Student on-task behavior.
4. Subjective comparison of this EMH class with "normal"
classes in the ease or difficulty of bringing the picture into
focus, in enthusiasm, and in on-task behavior.

Setting:
The "science classroom" for this class.

Choice of material:
The card set "Unseen Life," a part of the BSCS experimen-'
tal stereogram program, Biology in Three Dimensions, was
used for the following reasons:
1. Of all the se in the program it allowed for the least
amount of structure in use
2. It could be related to the material being studied by the
class, and equipment already set up in the classroom could
be used.
8. It related most cloorly to the subject matter that would
most likely liEused in the commercial edition of Unit 2.
4. It lent itself to the greatest amount of aesthetic
appreciation among the students.
'5. It was the easiest of all the sets in the 'program for EMH
students to understand.

Context within which the altivity was used:
The two observers introduced themselves and asked the
students to introduce themselves to the observer's. The
observers made reference to the filtration plant set-up in
the room, asked the youngsters what it was, how it worked,
anti what they found out from its use. To the student
response that "It [the plant] cleared up water of mud and
things we couldn't see," the observers stated that some of
these things too small to see were similar to those pictur
in the card set.

Introduction:
Pairs of students (there were fourteen students present)
were handed a set of the cards and asked to look at them
and ask any questions or make any observations they
wanted to. Within a couple of minutes many had asked,
"Why are two pictures of the same thing next to each
other?" To find the answer to this question, the students
were asked to hold pencils at eye level in front of them and
to cover one eye with the free hand. Then, without moving
the pencil, to open the eye and close and cover the other
eye. "What did you notice?" Most (Ave an answer to the
effect that "It [the pencil] moved." Look at it with both eyes
open. "It wasn't flat." The idea of stereo vision was
discussed, and two pictures viewed through
stereoglasses could "fuse."

Use:
The students were asked to take t qi glasses out of the
cases and to use them (look througsOhem) in any way they
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wanted. After a couple of minutes, they were asked to tell
what they noticed.
Examples of statements made by the students:
1. They act as 'a magnifying glass.
2. They have two lenses (sides, eye pieces). '

3. They can be moved together or apart.
4. They can stand up (in reference to the metal frames).
5. They can be moved so the two pictures become-one.
Instruction was then given on how to place each lens over
more or-less the same spot of each of the two pictures and
move them together or apart as one would a pair of
binoculars. From this point on the observer'S were sure that
within ten minutes all but two of the students were able to
use the glasses. The students then looked at a stereogram
of the spores on a bread mold. Statements made by
individual students to the observers and to the teacher as
they circulated among them were:
1. "They are floating off the paper."
2. "It looks like I could pick them up.".
3. ',They look like little donuts that I could stick my finger
through."
4. "The' look more real."
5. "There are things sticking up at me."
6. "Some things are closer than others."
7. "It looks like 3-D."
8. "Now it looks like a wheat (grain)."
9. "Hey, there really is only one."
10. "You're right, it really does."
11. "Wow, that's neat."
12. "All of a sudden it jumped3up at ma

Enthusiasm:
Excitement and enthusiasm were expressed by all. One
student had a broken glass and two tears rolled down his
cheeks. He was noticeably rAlieved and happy when given a
new glass. The little girl with an extreme speech impedi-
ment showed interest but no enthusiasm until she asked if
shEf could take the cards and glasses home to show her
family.
The class as a whole seemed to lhow more enthusiasm
than the normal classes. fhe youngsters as a whole
seemed to manage the use of the glasses more rapidly than
did those in the normal classes.
Three of the youngsters wanted to take a set of glasses and
cards home that night. This was somewhat disappointing
until all but one said they wanted to wait until the next
night, Friday, so they could keep them all weekend.

Conclusion:
It is acknowledged that the sample size was small, and that
there is possible influence of the halo effect. I he above
experience would tend to indicate that typical EMH
youngsters have no more difficulty in using stereoglasses
and cards than those in normal classes and show as much
enthusiasm as do others. Because this medium provides
still another form of variety in instruction, and in fact is the
most .efficient and suitable way of presenting certain
materials, besides its relatively modest cost ($1.95 per pair
of glasses and about 10C per card), it can be a positive
attribute to ME AND MY ENVIRONMENT. it Will be used in
two activities near the beginning and one in the middle of
the commercial edition of Unit 2. It will be used in '
subsequent units as the opportunity presents itself.



a survey of EMH
students on
smoking, drinking,
and drugs

Using tobacco, alcohol, andunprescribed drugs is a major
part of the subject matter in Unit 2 of ME AND MY
ENVIRONMENT. The placement of this material in that
particular sequence of the curriculum was a tentative choice,
to be tested later in order to determine, if pos le, how
relevant such material i to the 13-ye r-old EMH students for
whom it is primarily intended.

Late in 1972, during the first field test (FT I) of ME AND MY
ENVIRONMENT, the questionnaire shown .here was sent out
to test classes for administration to the students before
beginning their work on Unit 2. The same questionnaire was
administered after the students completatl the unit. In the
second field test (FT III. the same procedure was followed:
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A summary of the students' answers to the questionnaire was
prepared for the information of the staff, program developers,
and advisory committee members. The following excerpts
from one pretest summary are presented here in the belief that
the extent to which alcohol, drtigs, and tobacco are uaed
among this sampling of 13- td,16-year-olds is of general
interest. The attitudes of these students toward the use of
alcohol, drugs, and tobacco did not change significantly after
their iaroduction to Unit 2 of ME AND MY ENVIRONMENT.
Data supporting this conclusion is available to anyone who

' might be interested, but is not included here because of space
limitations.

A summary of student answers to the
questionnaire about smoking, drinking, and
drugs

Field Test II: Pretest
A questionnaire about smoking, drinking, and drugs was

-administered to 13- to 16-year-old EMH students to obtain
information about the population regarding their attitudes and
contact with smoking, drinking, and drugs. In addition, it was
used to determine the appropriateness and direction of the ME
AND MY ENVIRONMENT curriculum, which includes those
topics in its content. The same questions were asked as a
posttest to determine whether student responses change after
instruction.

The questions were arranged in order of least to most
personal and potentially threatening to students. The first
three questions ask students to respond "yes" or "no" to
whether people their age should smoke tobacco, drink
alcoholic beverages, and use drugs not prescribed by a doctor.
The second three questions (4-6) ask the students to rate their
friends on the same three topics, using a scale of never,
sometimes, often. The final three questions (7-9), which
stud is would probably fuel most threatened to respond
honestly to, deal with whetheror not they personally indulge in
any of the three, on a scale of never, sometimes, often.

Responses to the questionnaire were received from 235
students in 17 classes participating in their initial year of field-
testing ME AND MY ENVIRONMENT (FT II). The analysis
includes a breakdown by class based on the ages of most of the
students in the class; mostly under age 13; mostly age 13, or
mostly over age 13.

The analysis of the results of this pretest deals with a brief
discussion of the results and tentative conclusions:
I. Should people your age

(1) smoke tobacco
(2) drink alcololic beverages
(.3) use drug?not prescribed by a doctor?

Most of the students in all classes responded that people their
age should, cot smoke tobacco (90%), should not drink
alcoholic bevdrages (84%), and should not use unprescribed
drugs (96%).

This data indicates that students generally realize that
smoking, winking, and drugs di u not appropriate for people
their age. However, the number of students who feel that
alcohol IS appropriate for people their age is noticeably higher
than for smoking and drugs (refer to Table 14). Unfortunately
the context of alcohol uscge was not obtained in the
questionnaire (i.e., at home, at i!artles, in the local es-
tablishments).

These figures are highly comparable with results from Field
Test I; there is very little difference, as`thown in Table 14.

A compariSon of negative responses by percent between
Field Test.' and Field Test ti is shown in Table 14 for the first
three items of the pretest questionnaire.
TABLE 14 Negative (no) Responses (by 043) for Students on Pretest

Items 1.3, FT I and FT II

People Your Age: FT I FT II

(11 Tobacco 87 90
(2) Alcohol 84 84
(3) Drugs 94 96 ,
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II. Do any of your friends
(4) smoke tobacco
(5) drink alcoholic beverages
(6) use drugs not prescribed by a doctor?

Responses show a large discrepancy between what students
believe "people their 'age" shoul&do and what "their friends"
do (refer to Table 15). Fifty-three percent reported that their
friends SMOKE TOBACCO "sometimes" or "often" in contrast
with 90 percent who thought people their age should NOT
smoke. Forty-four percent reported that their friends DRINK
ALCOHOL "sometimes" or "often" in contrast with 84 percent
who thought people their age should' NOT drink alcohol.
Eighteen percent reported that their friends USE DRUGS
"sometimes" or "often" in contrast with 96 percent who
thought people their age should NOT use drugs.

These figures are highly comparable with results from Field
Test I; there is very little difference between the grodips, as
shown in Table 15.

A comparison of negative (no) responses by percent
between Field Toit and Field Test II is shown in Table 15 for
items 4, 5, and 6 of the pretest questionnaire.

TABLE 15 Negative (no) Responses (by %) for Students on Pretest
hems 4-6, FT I and FT II

a

Your Friends: FT I FT II
(4) Tobacco 51 45
(5) Alcohol 55 54
(6) Drugs 79 81

III. Do you
(7) smoke tobacco
(8), drink alcoholic beverages
(9) use drugs not prescribed by a doctor?

The greatest discrepancies in ratings occurred on the
TOBACCO items in all three categories of questions: 90:-
percent believed people their age should not use tobacco, 45
percent reported that their friends do not use tobacco, and 73
percent reported that they do not use tobacco themselves.

These figures indicate a rather important difference
between what the students say they believe and what they
practice, since less than 10 percent believe students their age
should smoke while 27 percent report that they, in fact, do
smoke. This figure (27%) may be conservative if students were
reluctant to trust the anonymity of their responses; this is
further substantiated by the much higher number of students
who report thin some of their friend(s) smoke (53% total).
Furthermore, of their friend(s) who smoke, 24 percent report
that these friend(s) smoke "often."

A comparison of negative (no) responses by percent
between Field Test I and Field Test II is shown in Table 16.for
items 7, 8, and ,9 of the pretest questionnaire. These figures
show little difference between the two field-test groups and
further substantiate tie results of the sample of students
in FT I.

TABLE 16 Negative (no) Responses (by %) for Students on Pretest
Items 7-9, FT I and FT II

You: FT I FT II
(7) Tobacco 74 73
(8) Alcohol 71 70
(9) Drugs 90 93
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Reiponses to the smoking item in relation to self tend to be
somewhat surprising. Only 84 percent of the students UNDER
TH5, AGE OF 13 responded "no," th ;y do not smoke; 10
percent (7 out of 61) responded that they smoke "sometimes,"
while an additionalt6 percent (5 out of 61) responded that they
smoke "often." Figures for classes in which students were
PREDOMINATELY 13 and classes in which students were.
mostly OVER THE AGE OF 13 were essentially similar to each
other, but GROSSLY DIFFERED from the "under 13" classes
(refer to Table 17). Thirty-two percent_gphe "mostly 13"
classes smoke "sometimes" or "often" 30 percent of -the
"over 13" classes smoke "sometimes" or "often."
TABLE 17 Tobaco Responses for 3 Age Groups (Item 7). FT II

N
Sometimes Often NR

% . % %

Under 13 Years 73 84 10 6 0 '
Mostly 13 Years 111 68 27 5° 1

Over 13 Years 51 69 14 16 1

These responses suggest the difficulty of deciding when to
teach information regarding decision-making for smoking. If
the subject of smoking is taught at too young an age, students
may not be interested or ready to deal with the information. If it
is taught too late in the curriculum when students are older, it
Loses its value for thadecision-making process. The data from
this item suggests that the "mostly 13 years" group is the most
apraFopria ge, particularly from looking at the trend in the
"often" categ from "mostly 13 years" (5%) to "over 13
?ea-Fs" (16%). Whi e actual number of students in those
categories as small and the percentages are not significantly
different, the trend from smoking "sometimes" to smoking

"often' (refer to Table 17) must nevertheless be given some
import. It is easier for people who have just begun smoking or
who smoke only occasionally to quit than it is for those who
smoke often or who have established the habit.

Since the activities on smoking remained in Unit 2 they will
occur in the first half of the 8th grade (assuming units are
initiated in the 7th grade and taught in sequence). Based on
the results of this questionnaire and on the assumption that
most students are 13 in the first half of the year, this set of
activities was retained in Unit 2.

A brelkdown of figures by age level is not particularly
revealing for alcoholic beverages or drugs. There is no
apparent trend in greater usage as students grow older (refer
to Tables 18 and 19).

With alcoholic beverages, about 70 percent of the students
reported no usage, while about 25 percent report drinking
"sometimes" snd 5 percent report drinking ''often." These
figures are fairly consistent across all three age groups as
indicated in Table 18. Again, a shortcoming of the question-
naire is that the Context for drinking is not disclosed (e.g., in the
home, at parties, in establishments, etc.).

This data suggests that the students are probably in-
terested and ready to learn information concerning alcoholic
beverages at any of the age levels for which the curriculum is
designed.

TABLE 18 Alcohol Responses for 3 Age Groups (Item 8), FT II

N
Often' Sometimes No NR

% % % %

Under 13 Years - 73 3 ' 25 71 0
Mostly 13 Years 111 6 20 /0 3

Over 13 Years 51 4 28 65 2



Since it was felt that somestudents would rate their friends
more honestly than themselves (a cautious and self - protective
measure), an analysis of ratings of friends by age category was
made. and subsequently compared with self-ratings (refer to..
Table 19). It was assumed that, no matter what the age of their
friends. Students who are aware that their friends drink need
to be informed about the use of alcohol, since they are likely to
be confronted with a decision aboupdrinking.

The analysis showed that one-Third of the students 13
years old or less have friends who drink at least sometimes, For
classes containing most students over age 13, over one-half of
the students reported having friends who drink alcoholic
beverages at least sometimes.(refer to Table 19).

Therefore. while few students at any age drink "often" or
have friends who drink "often," the increase of friends who
drink "sometimes" for students over age 13 (about a 17%
increase) suggests that the content is most timely before the

\Imajority of students in a class are over 13.

TABLE 19 Comparison of Alcohol Responses (by %) Between Your
Friends (Item 5) and You (Item 8)

No Sometimes Often NR

N (% (%) (%) (%)

Friends You Friends You Friends You Friends You

Under 13 73 60 71 32 25 ..7 3 1 0
Mostly 13 111 56 70 35 20 8 6 1 3

Over 13 51 41 65 51 28 6 4 1 . 2

With drugs, almost all students reported no usage An
increase in taking drugs was reported in the "sometimes"
category by students 13 years and older (refer to Table 20). but
the increase was slight and does not show a trend.

TABLE 20 ug Responses for 3 Ago Groups (Item 9). FT II

\ N
No Sometimes Often NR

% % % %

Under 13 Years 73 97 1 1 0
Mostly 1 3 Years 1 1 1 89 11 1 1

Over 13 Years 51 - 92 6 0 0

The analysis was continued to include a breakdown by age
categories,(refer to Table 21) comparing ratings of friends with
self-ratings of drug 'usage. While the analysis did not reveal
great differences froth ne age group to another, the most
urprising figures r in the mostly age 13 group. Fully

15 percent reported the their friends use druge"sometimes";
an additional 6 percent reported that their friends use drugs
"often." About one-fifth of the students have friends using
drugs compared with less than one-tenth who admit using.
drugs themselyes. Many students have contact with people
using some type of unprescribed drugs (caution: perhaps this
means aspirin to some students) and consequently have drugs
available to them from this source.

TABLE 21 Comparison of Drug Responses (by %) Between Your
Friends (Item 6) and You (Item 9)

No Sometimes Often NR

N (%) ( %) ( %) (%)

Friends You Friends You Friends You Friends You

Under 13 73 85 97 9 1 4 1 1 0
Mostly 13 1 1 1 77 89 1.5 11 6 1 1 1

Over 13 51 54 92 8 6 8 0 0 0

a

The foregoing analysis suggests few clues as to the best
age at which students should be taught about drugs. The
highest concentration of students using drugs in this sample
occurred in the mostly _age 13 category, So perhaps drug
information should be taught prior to but no leter.than this age.

Additional Discussion
Besides a general system of age grouping, classes have

been categorized for field-test purposes as mainly urban,
suburban, or rural.A pattern of greater or leSser usage was not
established, nor were any characteristic differences deter-
mined relative to these types of settings (i.e., urban, suburban,
rural).

1. Results from Field Test II further validate those of Field
Test I.

2. Most students reported that people their age should not
smoke, drink alcoholic beverages, or u4e drugs not prescribed
by a doctor.

3. About one-half of the students reported having friends
who use tobacco and alcohol; about one-fifth reported having
friends who use drugs.

4. About one-fourth of the students self-reported the use
of tobacco and Vfhol: less than one-tenth self-reported the
use of drugs.

5. About one-third of the students in classes'compOsed
mostly of students 13 years and older self-reported that they
smoke. The trend toward smoking "often" over age 13
suggests that students be instructed prior to 'then regarding
smoking. The highestf interest level would probably be in
classes contqming mostly 13-year-olds.

6. Swide over half of the students in classes of over 13 have
social contact with friends who use alcoholic beverages,
students may need information regarding alcohol before
reaching that age so they can make decisions when confronted
by frieilLis.

7. Although most students do not use unprescribed drugs,
15-20 percent reported having friends who do. These results
suggest that drugs be taught in the curriculum: the evidence is
nottlear-cut about the beet age in stuaents' lives for them to
be taught about drugS, but suggests prior to the "mostly age
13" classes.

Summary and Conclusions

Ar0
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Originally an entire report on this topic
was planned. It has been decided, ,

however, to transmit the information
through various journals and presen-
tations of papers at relevant meetings.
Abstracts of four such papers are
presented below.

functional
abilities of
students

Of major interest to the curriculum development staff of ME
AND MY ENVIRONMENT is that group of evaluation questions
closely related to the function& abilities of the student
population. (See pages 14-26 of Formative Evaluation Report
3,4\Two questions of most direct utility are..

What are appropriate and realistic ethicational expectations
for educable mentally handicapped children, where the
American Association on Mental Deficiency standard
identities their handicap as mild?

What is the value and relevance of'the various means used
in identifying and grouping EMH children?

Extensive, but preliminary, ttudies have been undertaken
at the BSCS, and several publications related to this issue have
been written utilizing detc obtained during the formative
evaluation of ME AND MY ENVIRONMENT. It would be
redundant to repeat the data and findings here. Because of
their potential significance, however, four abstracts of these
studies are included.

Gray. William M. 1976. The integrated cognitive structures
of EMH (Educable Mentally Handicapped) children. IR G.
I. Lubin. J. F. Magary. and M. K. Poulson (Eds.), Piagetian
theory and the helping professions. Los Angeles: University
of Southern California.

Attempts to measure certain concepts central to Piaget's
theory of cognitive developmentnamely, the sequence in the
development of cognitive structures and their identity as a
structured wholehave raised two questions: First, can the
two concepts be measured at all, and if so, what is the

1
appropriate measurement model? And second, are the two
r onceptt exhibited in atypical (in this case, EMH) populations?
Three hundred seventy -five 13 to 1p-year -old EMH students
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were given the Cognitive Developmat/Problem Solving Tests
(CD/PS) developed by the BSCS in 1972-74 during the
formative evaluation of ME AND MY ENVIRONMENT. Most of
the twentyitem written test, which was composed of twelve
cognitive-development and eight problem-solving items, was
a ttenvation of questions used in a previous study by Gray (W.
M. Gray. 1970. Children's performance on logically equivalent
Piagetian tasks and written tasks. Educational Research
Monographs. Dayton:. University of Dayton. Doctoral disserta-
tion, SUNY at Albany, 1970. Dissertation Abstracts Inter-
national, 1970, 31, 2736A. University Microfilms No. 70-23,
450.) Sequence and structured whole were evident in
measurable form, and an appropriate measurement model
was found to be one that stresses logical prerequisites. In
addition the cognitive structures of atypical subjects (EMH
students] do exhibit the characteristic of sequence and
structured whole.

Gray, William M. 1976. An integration of Piagot and
criterion - referenced measurement. Paper presented at
the annual meeting of inn American Educational
Research Astociation. Washington, D. C., April.

Piaget's theory and criterion-referenced measurement
(CRM) are presented and examined. The relationship between
the two are examined in the following areas: age assignment
of items; item selection and difficulty; subject variance;
cognitive structures and an achievement continuum; content.
and performance; reasoning behind a response; and per-
formance to be assessed and performance criteria. CRM holds
Promise of alleviating some of the deficient practices utilized in
present-day testing; Piagetian theory delineates an approach
to assessing the mental processes in a way other than the
behavioristic approach. It is concluded that Piaget's behavior-
referenced system would be an ideal psychological basis for



the construction of criterion-referenced measurement.

Steele, Joe M. 19174. The relationship of developmental
level with science performance: a case for nn alternative
to ICI grouping of mildly retarded children? Paper
presented at the annual meeting of the American
Educational Research Association. Chicago, Illinois,
April.

The question under consideration in this paper is whether it
is feasible to place children into special classes on the basis of
IO scores.'An alternative cognitive developmental method
based on Piaget's developmental model was investigated. A
total of 492 educable mentally retarded (EMR) students, 12-15
years old, participated in two field tests (1971-1973) of the ME
AND MY ENVIRONMENT program developed by the Biological
Sciences Curriculum Study. The BSCS project staff developed
three instruments that were used in the study. They include.
Cognitive Development/Problem Solving (CD/PS) Tests of
Developmental Level, Teacher Ratings of Students, and
Student Performance Measure for Units 1. 2, and 4 The data
was analyzed by using twelty-eight regression analyses
involving seventeen variables, such as the student perfor-.
mance measure, the four CD/PS Subtests, six teacher ratings,
test class data, and demographic variables. Results confirmed
the hypothesis that levels of cognitive development may be
measured without 10 scores, and that children's 10, age,
ethnic background, and sex did not count for significant
variance over seven replications. Implications of the study
included the suggestion for further exploration of strategies,
such as cognitive development grouping for more effective
instruction. (A lengthy appendix of tables and stritistical data is
included in the article.)

Steele, Joe M. 1926. A longitudinal and comparative look
at cognitive development in, EMH children. Paper

S

a

presented at the annual meeting of the American
Educational Research Association. Washington, D. C.,
March.

A case for using the Piagetian model of cognitive
development in determining placement and curriculum of
EMH children was investigated during a field test of the ME
AND MY ENVIRONMENT program, a three-year environ-
mental sciences program developed by the Biological Sciences
Curriculum Study. The dimensions of rate of cognitive
development and proportion of cognitive development at each
level were explored, in a sample of 202 EMH children 13-16
years'old by using the BSCS Cognitive Development / Problem
Solving (CD/PS) Tests. Each item in the instrument was
weighted according to its developmentalpvel, with the forms?
operational level items receiving more weight in points than
the concrete operational level items. The resulting proportions
were then comparied to the proportions of cognitive
developmental levels for 11- to 13-year-old children in regular
classes Then the students were classified at four levels of
cognitive performance according to the number of points
achieved on the instrument. Results showed that during a
twelve-month period, over half showed no change in
developmental level, while those who made changes did not
gain more than one level. A high positive relationship was
found between cognitive level and performance, while it was
shown that 10, age, and ethnic background accounted for none
of the variances in performance Implications included
changing educational placementbnd instructional pedagogies
to include the developmental model to accommodate each
child's level of understanding, rather than continuing to place
and teach children in the traditional information-transmission
model (Tables of statistical data, and an appendix of test
examples are included in $he paper ) L'M
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summary
and implications
in brief

Three general types of assumptions continue to be
reinforced during the course of the evaluation of the revised
curriculum of Units 1, 2, and.a, First, the value of formative
evaluation the systematic assessment of each step during
the curriculum development process to determine the
particular effectiveness of content, strategies, format, and
media, and the maintenance of that feedback necessary to the
revision and refinement of curriculum) continues to be
demonstrated when measured in terms of specific student
behavioral and cognitive performance objectives. Examination
of Figures 1. 3. and 4 shows that of the twenty identical or very
similar content assessments directed towards specific objec-
tives, seventeen Showed a mean increase of 28 percent more
students answering or performing a task satisfactorily. Some
of this gain can be attribUted to the refinement of those
assessments that were changed, but most is probably due to
revisions in strategies, 'media, or sequence based upon the
formative evaluation. A potentially interesting summative
study would involve taking all three versions of a given unit in
ME AND MY ENVIRONMENT and. under cont rolled conditions,
determine the effect each of the revisions had on the saUdents'
grasp of the objectives called for

The second implication end one that does require
continuing study, is that related to the cognitive development
of F M H children and its influence not only on what the student
can ",be expected. to learn, but on when various types of
problem-solving and inquiry skills can be realistically called
for The use of ICI as a primary predictor of student success in
this pay iit.ular curriculum can be seriously que,stioi..:, as has
been discussed in Report 2. This entire issu6 has been
elaborated upon in the four papers abstracted in the previous
section.

Finally, there are several specific comments that should be
made relating to student performance. On several of the
subtests of Units 1, 2, and 3, student performance significantly
exceeded and in other cases was significantly below BSCS
staff expectations. It is believed that a brief discussion of these
results may offer generalizable implications for other
developers of materials for EMH students,

With an awareness that many EMH students have weak
manipulative motor skills, as well as poor eye and hand
coordination, the BSCS staff hadlqw expectations for student
success in those activities requiring such skills. Student
performancilswas exceptional on the most demanding of those
activities,- however, and in some cases exceeded the per-
formance of normal students of comparable age Slightly over
89 percent 'of the students successfully handled a ther-
mometer and accurately recorded temperatures, in a variety of
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environments, within ± 2°F. Over 84 percent of the students
were successful in manipulating a Polaroid camera and in
taking, good pictures, which were evaluated for focus,
exposUre, positioning, and steatness. Nearly all of the
students were successful in manipulating microscopes,
stereoglasses, and triple-beam balances.

One logically -asks why students performed manipulative
activities more successfully in this curriculum than they had in
previous experiences. Could 'it be the approach? Eirst, the
teacher demonstrated; , then, small groups performed the
activity; and f(nally, the individual:tried a alone. We are not
sure why this seemed to work, 42ut the results indicate that
EMH students can learn rather complicated, manipulative
skills and perform them well That most certainly suggests
further research for those in the field of special education.

Another area of surprising student jierformance was in
graphing.*EMH students Successfully accomplished drawing,
labeling, recording, Oand even interpretation of graphs to a
marked degree. °per 88 percent of the students successfully
dent, ied particular points on a graph and 86 percent entered
new ate. Over 80 percent entered all the data on labeled-axes;
near 70 percent did the whole graphing process, including
lobe no axes: 9nd 60 percent successfully interpolated graph
information. Prior to our field-testing, some curriculum
consultants advised that these tasks were "un-do-able" by
EMH students. Again, if this is generalizable, What an asset
this information would be to other curriculum developers for
special education. Since EMH students have difficulty with
reading and writing, graphing uld be an effective com-
munication tool for them. In zny event, the results warrant
additional investigation.

Another student behavior that appeared again and again
was the lack of ability to extend learning in directions opposite
from those. developed by the currirular materials EMH
students definitely appear to develop qtrong unidirectional
patterns of learning. For example, in four different activities of
Unit 3, conceptg relating high temperature to high energy were
developed. On the five items of Subtest 1, Unit 3, that assessed
understanding of this concept, the average student per-
formance was 86 percent successful. When students were
assessed on an extension of this concept, however, namely the
relationship'of low temperature to low energy, less than 40
percent of them were successful. This type of response
occurred four different times in as many subtests. If these
results can be generalized, it appears that EMH students have
low incidental learning and an inability to break sequence
patterns.

. t
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