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FREFACE

The Imstruments, xrrocednres, amd computer programsswhich comrrise
this package were devéoopest ower a six—wear pe—iod (19%—=—80) by Bob
Kansky with the assis=mwe= o= Melrief Olsom and Roisert Morissetre.
Early work was funded by = Scippre amd Mathesatics Zeaching Center
of the University of Wyoming, The ‘.adra-State Metric Copsortium
(USOE Grant #G007§03745), aud the Tta-> Metric Educatiom Project (USODE
Grant #G00700857). This fimsl acicsees was agsembied zwd published =
a project of the Tri-State ¥e—ii Comsortium (BSOE Grame: “G007800F—_

Formal testing of the irtwmmeats discmssed in Cape—=s 2, 3, ==xi
5 made use of 61 merric edvcarior -lassees (&ith a rotal esrollment =
1478 persomns) in fiwe:statess Gabkorado, I<aho, Montams, “tah, and
Wyoming. Informal review of draTrs of thOse instrumemss involved an
additional 221 persons in eight cilasses. Devalopment mf the attitude
scale discussed in Chapter 4 enszaged 287 undergraduate= students at the
University of Wyoming.

With the exception of the ==ritmiie scale. develvpmemtal work has
involved only groups of inservice or pre=ewwicee teachers. While the
instruments have potential for use with cxiver groups, there may be a
need for some modification of langu=age amdjoxr for tie development of new
norms.

The reader may reproduce any of them=tes~ials in the Appemxtices for

noncommercial, nonprofit use. Conditiors gowerning reproductiom are

given on Page 5.
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CHAPTER 1
INTROEBNETTYON

urpose of This Evatuatiom Backage

Construction v the: #eryic Educatimm EBeluation Package developed out of
Z need for a complmse ==r=Fully desigmest Sme0of evaluation imstruments and
procedures that mig= b< applied in metrir ‘heervice programs across the
nation. Componemr== . -hepackage ﬁere Pr:zgared in such a way as to permit
local adaptation=—=<hc¢ =valuation of a brami spectrum of metric education

-activities.

Evaluating "Awaremess" ‘Srograms

Metric education Irograms vary in tewes of goals and format. Some pro-
gran;s involve she=—""ammreness" activities; the primary goal of such programs
often is to crear= a favorable attitude—sward America's adoption of SI,l
although limited—wuformarion about metric units of measure and their uses may
e included. Such progrzms have targeted- a variety of audiences (e.g.,
Pazcats of school-age children, the general public, specific professional or
social groups, senior citizens) and have been deliverad in a variety of set-
tings (e.g., PTA meetings, metric "fairs" conducted by school children, street
fairs, newspaper articles, radio programs, television programs and commercials,
luncheon meetings of clubs). The informality of such activities generally
precludes formal evaluation. When evaluation is included, it generally is the

affective domain that is examined. A short, reliable, easy-to—adminis:sr in-

strument is needed -- one which can be used with many audiences. The SI

l'I‘he Systeme Internmational d'Unites (or International Metric System).

£
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Attitude Scale included in this package was prepared with such uses—in mind.

Evaluating Programs with Cognitive Goals

A second level of metric education is directed at developing a meneral
understanding of those unics of the metric system with which most pErsons
will come in contact. The ultimate level of understanding which is—tie goal
of such a program might be the use of appropriate instruments to fimd the
measures of selected attributes (length, area, volume, mass, temper—xture) of
familiar objects in terms of metric units. The program even might hawe a
goal of having participants be ablé-to make reasonable estimates of those
measures without thé aid of instrumeats. Generally speaking, programs having
such goals require a carefully-planned sequence of measurement experiemces
which are spread out over several meetings of the group seeking such kmow-
ledge. Such pfograms'have been aeveloped for teachers, precollege students,
government groups, agricultural extension agents, home economists, and clerks
in large retail stores. Initial measurement of the success of such a program
might make use of paper—and-pencil tests or of tests invelving simple perfor-
mances in measuring real objects. The items included on such tests would
need to be a functiop of both (a) the attributes and units studied and (b)

the leve} of understanding expected. The instruments in this package include
items for the paper-and-pencil testing of five attributes (lengtﬂ, area,

volume, mass, temperature) at eight specific levels of understanding and the
items for estimating the measures of those five attributes (without instrumentsj
in a situation in;olving familiar objects. .

Tt should be noted that the instruments provided were designed to measure

limited cognitive goals. They deal only with those attributes and units of

8 .
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measure with which most cirfimess will have contact. They were not designed for

programs expecting extreme S={3fry with the use of such units. Finally, they

do not include units which == specific to advanced courses in secondary school

science or to application m=tirim a specific occupation.

Evaluating Metric Program Activities

In addition to measurizig the effects of metric education program activities
upon the understanding and artitudes of participants, program leaders may wish
to measure the participant=" perceptions régarding the value of the program's
activities relative to its stated zoals. Such participant opinions are useful
in program revision. They not only amplify results obtained from cognitive/
affecti?e testing but also provide insights into why certain program activities
were or were not successful. The opinionnaire included in this package is
aimed at obtaining detailed participant reactions to metric programs designed

for inservice teachers. It may be shortened and/or reworded for ocher audiences.

Overview of the Package

This package coﬁtains three instruments for measuring content knowledge of
SI (two versions of a multiple-choice test and one form of a laboratory test),
2n instrument for measuring attitude toward U.S. adopticn of SI, and an
opinionnaire fof meaSuring participants' perceptions regérding the effectiveness
of a metric education activity. Only the last of these instruments contains
items whose wording is directed to a teacher audience; deletion of selected
items would result in a more general instrument.

Each instrument is accompanied by information regarding its conétruction,
modification, use, and analysis. Withvregard to anglysis, the package contains

listings of computer programs (writtenm in BASIC) specific to the scoring of
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each instrument and the analysis of the results obtained.

The next two sections are aimed at giving the readér general information
about the specific components of the evaluation package. The first section
gives a brief description of each component; the second describes the manner
in which the information relative to these components is organized in the

chapters which follow.

Components oflthe Evaluation Package
As was noted earlier, this evaluation package has four principal compo-
nents.
1. Multiple-Choice Tests cof Knowledge About SI
Two equivalent tests were prepzred for pretesc/postiest use.
Items were selected for placement within a matrix defined by six
areas of metric content and eight levels of understanding; eacha
test contains 14 subtests. The matrix désign also.permits deletion/
addition of blocks of items where the objectives of a local metric
education program deviate from those for which these tests were
designeai.
2. Laboratory Test of Estimation Skills
This‘quiz measures the participants’' skill at estimating the
measures of simple objects. The items make use of a standardized
list of common items which are easily obtained locally. An em-
pirical;y developed three-point scoring scale (0, 1, 2) defines
bands of accuracy. ‘
3. SI Attitude Scale
The scale was developed using a l4-ce;1 matrix. The design

10



s/lp

divides the object dimension (U.S. adoption of SI) into seven compo-
nents and the sentiment dimension into two components (attitudes and
behaviors). Responses employ a five—point scale.

4. Metric Workshop Opinionnaire
The opinionnaire provides feedback to the designer of a metric
education activity with regard to participants' perceptions of the
success of that activity. It utilizes four response modes (a five-
point scale, a 2-point scale, semantic differential and essay}, the
first three of which can be output in graphical form using the com—

puter program provided.

Organization of the Evaluation Package

Chapter 2_will discuss the development of the instruments and procedures
associated with the instruments which comp;ise the first of the four compo-
‘nents. Copies of such things as the instruments themselves, answer keys and
directions for administration will be placed in the Appendices. Chapters 3-5
will provide a similar treatﬁent of the other three components. Chapter 6
will discuss the computer programs (also given in the Appendices) provided for

compiling and .analyzing data obtained from use of the instruments.

Permission to Reproduce Instruments, Etc.

Any item in the Appendices may be reproduced for noncommercial, nonprofit
use. In such reproduction, the internal and external documentation of computer
programs should include the information under AUTHOR(S) in the program listings
of Appendix XII. Reproductions of the othei materials of the Appendices should

bear the following credit line on the first page:

Developed by, and reproduced with the
permission of, Bob Kansky (Science &
Mathematics Teaching Center, Box 3992
University Station, Laramie, WY 82071).



CHAPTER 2

COGNITIVE EVALUATION: PAKT 1

This chapter will deal with the evaluigiop of certain areas of know-
ledge about SI (the metric system) whicﬁ can be measured with multiple-
choice tests. It will discuss the design, development, scoring, possible
modification and limitations of two equivalent forms of a multiple-choice
quiz about SI. The quizzes, answer keys and Qirections for administration

have been placed in appendices for ease of reference.

Instrument History

Developmeri of the instruments to be discussed in this chapter began in
1974; final -=.,:%3 ms were made in 198). The final rev’.ions were "cos-
metic" (e.,.. woris:ing "metre' b§ 'meter').»wghe last substantive revision
was completed ir "7‘%; the work is described in detail in the final report
of the USOE project which supported it.z Those final substantive changes
included an extension of the matrix design of the quizzes in which the
earlier matrix was a subset of the new one. Our discussion here will be

restricted to the quizzes which were defined by the final matrix.

An Attributes-by-Levels Matrix Design

The matrix used in the design of the quizzes has two dimensions: attri-
bute (or content) and level of understanding. The first dimension has six

-components corresponding to six physical attributes of objects:

2Kansky, R.J. Measurement of the Attaioment of Content Goals of the Utah
Metric Workshop Tezcher Inservice Program. Washington, D.C.: U.S.
Office of Education, 1978. (USOE Grant #G007603745)

lZéaj..



1. 1length
2. mass
3. area

4. volume for which measurement in cubic units is appropriate
5. volume for which measurement using division of the liter is
appropriate

6. temperature
Due to the range of interests of the potential audience (teéchers of Grades
K-12, substitute teachers, iaypersons, etc.), it was deemed inappropriate to
introduce the measures of such attributes as electric current (ampere),
amount of substance (mole) or luminous intensity (candela).

The developer's experience in conducting metric education activities
led to the identification of twelve levels of understarding regarding the
measurement of the attributes. Three of these (Instrument Selection, Instru-
ment Usage, History) were not'included in the development of instruments in
this package; it was felt the first two should be developed relative to the -
possible applications of a given group of persons, and the last was con-
sidered mostly academic. The levels-of-understanding (or, simply, levels)
dimension of the quizzes is comprised of eight of the remaining nine levels.
These are named and defined in.Table 1. The ninth level (Estimation5 is the
focus of the laboratory quiz discussed in Chapter 3.

) | The resulting test-item matrix (eight levels by six attributes) con-
tained 48 cells. -'Of the eight cells under the attribute of Temperature,

only three were filled since it was possible to measure this attribute at the
levels of Tota; Measure, Customary System Referent and Symbol oﬁly. (The

other five levels make no sense with respect to designing items on Temperature.)

13




TABLE 1

Eight Levels of Understanding of SI

Units of Measure

6.

Gnoss Unit. Given the name of a common object, the testee will
identify the class of units appropriate for measuring a specified
attribute of that object.

Specific Unit. Given the numerical portion of the measure of some
attribute of a specified common object, the testee will identify
the specific appropriate subunit among subunits which pertain
to the given attribute.

Total Meaéune.. Given some specified attribute orf & common object,
the testee will identify the approximate measure (number and
unit) of the object with respect to that attribute.

Appropriiate Unit. Given a specific attribute and a specific unit,
the testee will identify a common object such that the given unit
would be appropriate fof measuring the specified attribute of that
object.

Pregix. Given a specific unit or subﬁnit, the testee will identify
an equivalent expression involving a different subunit.

Customary System Referent. Given an example from a select set of SI
measures (number and unit), the testee will identify the approximate
measure in the Customary System which is its countefpart.

Symbof. Given the written name of a commonly-used unit, the testee
will identify the correct corresponding symbol.

Intrasystem Convernsion. .Given a specific measuremenf (number and
metric unit), the testee will identify an equivalent measurement

which employs a different number and metric unit.
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. The cell involving the Customary System Referent level for the attribute.

Volume in cubic units was also left empty since no items. could be found which

met the "approximate measure" condition of the Customary SysFem Referent

level. (Items for this cell all suggested intersystem conversion using
numerical conversion factors, and this measurement concept was explicitly re-
jectad by thedesigner inaccord with recommendations by national groups of educa-
tors). Finally, the cell for the Symbol level of the attfibute of volume as

measured in liters was left blank because of what was at that time (1978) a

controversy regarding the sumbol for liter (L or £). The inclusion of an
item which would force a choice beiween these symbols was judged to be
counterproductive to the overall evaluation process.

Two versions (Versions A and B) of the written test were prepared. Each
version consisted of 52 items and was divided into tw;.quizzes (Quiz 1 and
Quiz 2) of 5 and 47 items, respectively. Quiz 1 of each version was comprised
of the items dealing with Gross Unit; Quiz 2 was comprised of items at the
other seven levels of understanding. Because of the definition of Gross Unit
(See Table 1), it was necessary to separate the items 6n Gross Unit from the
others. Testees are required to hand in their answers to Quiz 1 before being
given Quiz 2. |

The two parts of Version A of the quiz are called Quiz 1A and Quiz 2A;
the final forms of these two quizzes are in,Abpendix II. The directions-for.
administering Version A are given in Appendix I; the answer key for Ve?sion
A is in Appendix-III. )

The two parts of Version B, Quiz 1B and Quiz 2B, are in Appendix IV; the

answer key is in Appendix V. Directions for administration of Version B are

the same as for Version A (Appendix I). The classification, by level and

15
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attribute, of the 52 items of each version is given in Table 2.

Notes on Instrument Development

A detailed discussion of the development of Versions A and B.of‘che‘
quizzes is given in another réport. This section will note major points re-
garding that development without duplicating the statistical details of the
report.

Items for the two versions were prepared by the author in November-
December of 1977 and examined for face validity by five persons having exten-
sive experienée in metric éducation. Aftér minor revisions, the items were
pilot tested at the University of Wyoming us ig two groups of experienced
teachers: one whose members had participated in a metric education workshop
and one whose members had not had such workshop instruction. Following this
pilot use (the purposes of which were to identify errors, poor distractors
and confusing or ambiguous wording), Versions.A and B of the instruments were

submitted to tests of reliability and equivalence.

Reliability of Versions A and B

Versions A and B of the metric tests were admEmistered to 20 students
enrolled in the.first course in a two-course mathematics sequence for preser-
vice elementary school teachers at the University of Wroming. Version A was
adminisrered first; Version B was administered five weeks later. There was
no discussion of the metric system before or during this five-week interval.

(In fact, this topic is not addressed until the second course in the sequence.)

3Ibid, pp. 10-18
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Student scores.on Version A had a meam of 25.0. The resulting reliability
coefficient R (from the Kuder-Richardson formula 20) was 0.77, which is within
the 0.60-0.85 range considered acceptable for teaching decisions.4 Student
'scores on Version‘B had a mean of 25.7 and a standard deviagion of 5.20.

Again, the réliability coefficient computed from the Kuder-Richardson formula'
was 0.77.

For each version, the standard error of measurement was computed to pro-—
vide an estimateé of the fluctuation likely to occur in an individual's test
score as a result of irrelevant, chance factors. The vﬁlues qf the standard
error for Versions A and B were 2.83 and 2.49 respectively. Hence, a student's

score may be off from 2 to 3 points on either version due to chance factors.

Equivalence of Versions A and B

The provision of a time interval between the administrations of the two
forms of the test under the equivalent-forms method provides the most rigor-
ous test of reliability because '"it includes all possible sources of variation
in the test scores."5 Since tke two versions also met the conditions of
"comparable" forms given by Edwards,6 the équivalent—forms method may be used
and reliability measured using the correlation coefficient nAB (Pesmrson ).
Confidence bands for %,y then can be vbtained ustwg Eisher's z, distribution.’

Computation of X,  produced = vafue of 0.72. Under the Fisherz,— trans-

AB 1
formation, this valve permits assertion with 85 percemnt confidence that the

-

4N;E. Gronlund,-MEasurement and Evaluation in Teachimg (New York: The
Macmillan Company, 1971), p. 119.

Ibid, pp. 105-106.

6A.L. Edwards, Statistical Methods for the Behavior Sciences (New York:
Rinehart and Company, Inc., 1955), pp. 174-176.

7G.A. Ferguson, Statistical Amalysis in Psychology and Education (New York:
McGraw-Hill Book Company, 1966), pp. 184-186.
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population value of HAB falls between 0.60 and 0.85. Thus, we can have 85 per
cent confidence that the population value of HAB is within the interval which

Gronlund considers acceptable for tests which are the bases of teaching decis-

ions.8 -~

Subtest Reliability

Because of the nature of its design, the metric test contained 14 sub—
tests. Specifically, there were six subtests on Attributes (defined by the col-
lections of items in the columns of Table 2) and eight subtests on levels of
understanding (defined by the items in thé rows of Table 2). Furthermére,
there were two supposedly equivalent versions (A and B) of each subtest (again,
as d;fined in Table 2).

The number of items on a subtest ranged.from five to eleven.' It is well
known tha;, other things being equal, a long test is more reliéble than a
short one.9 That is, the smaller the number of items on a test, the smaller
will be the reliability coefficient.lo Also, differences in means or variances
of any two §uch subtest versions are of little real significance due to the
small nﬁmbér'of items. Nevertheless, means and standard deviations were com~
puted for both versions of each subtest, F-value and t-value were computed to
test the hﬁ;btheses of equal variances and equal means (necessarv to the asser—

tion of comparable forms) and a Pearson % was obtained for each pair of ver-

sions of each subtest.

8Gronlund; op. cit., p. 119.

9A. Anastasi. Péychological Testing, fourth edition (New York: The
Macmillan Company), 1976, p 115. '

loEdwards, op. cit., p. 176.

18



TABLE 2

Classification of Test Items (Versions A and B)

by Level and Attribute

7T

Level of Understanding

Attribute
Volume Volume

Length Mass Area (cubic) (Liter) Temperature
Gross LY ] %5 *3 4 -
Unit *3 ) %5 k4 %) -
Specific 1,2,5 4,7 3 8 b -
Tnit 3,4,5 1,8 2 1 b -
Total 9 10 12 1 13 25-30
Measure 13 9 11 12 10 25-30
Appropriate 14 18 16 15 7 -
Unit 18 14 16 15 T -
Prefix 2 22,23 19 2 24 -

22 2,2 19 20 X -
Customary 32,31 36 35 - 33 31,34
Systen —
Referent 32,35,37 36 - - 3 31,34

- 4

Sybol 41 40 38 42 39

Al 0 3 Y ~ 3
Intrasysteg 46 43 45 &4 47 -
Conversion 46 43 45 47 44 -

*These itens appear on Quiz 1 of each version of the test; all other items appear on Quiz 2 of that wersion.

E

Aruitoxt provided by Eic:

ic..
N

"

&

]
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As a result, a few summary obsgrvations may be made. The equal-variances
and equal-means hypotheses were rejected at the 0.05 level for only cne of the
14 subtest comparisons.. (This rejection involved the six—item subtest of Pre—
fixes.) Value; of the Pearson 4 ranged from 0.2 to 0.8; generally speaking,
the larger values of % were obtained on the longer subtests. Overall, the ?e-
sults support a decision not to use test results for statistical analysis of
content-goals effectiveness of metric education activities at the subtest level

(i.e., specific to a given attribute or level of understanding).

Grading of Quizzes.l and 2

Chapter 6 discusses a set of computer programs provided for the scoring
and analysis of the instruments in this-package. This section will examine a
sample print;out provided by those programs.

It should be noted that Versions A and B of the metric quizzes vere de—
signed for use in pretest/posttest analysis of the effectiveness of such metric
education activities as inservice workshops for teachers. Since the Pearson &
walue obtained (0.72) is sufficient to the assertion that the forms are equiva-
Zent, either version may serve as prerest or posttest. In the examples presented
In this package, the term ‘pretest' refers to Version A; 'posttest’ refers to
Version B.

Table 3 is a copy of the principal information provided for a growp of 20
persons (teachers, in this case) who took both Version A (pretest) and Version
B (posttest) of the metric quizzes. The first section of the printout reports
that the rel;ted metric education activity was a class of 15 sessions, each 180

minutes long, which was conducted in Twin Falls, Idaho. The class began on

June 4, 1979.

21
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TABLE 3

Sample Scoring Printout
Quizzes 1 and 2

INSTRUCTOR:
CLASS LOCATION:

HENRY-IR

THWIN FALLS» IDAHO

DATE CLASS BEGAN: 1979-4—4
TOTAL NUMEER OF SESSIONS: 15
LENGTH OF EACH SESSION ( MINUTES): 180

#X***********#****X******¥***********#*#*#*#*******#***#*##***#********~#%¥

NUMBER OF PRETESTS GRADED’ 20

CLASS PRETEST AVERAGE 32 (0UT OF 4 POSSIBLE 52)
SURTEST AVERAGES F33+¥
(OUT IF A POSSIBLE 5)
(Ot OF A POSSIELE 8)
(OUT OF A POSSIBLE 11)
(BUT OF A POSSIELE =)

$$3# LEVEL-OF -KNOWLEDGE
GROSS UNIT: - 3.9

SPECIFIC- UNIT: 5.65
TOTAL MEASURE: 5.2

APPREBERIATE UNIT: 3.45

PREFIX: 3.5 <(QUT OF A POSSIELE &)
CUSTOMARY SYSTEM REFERENT: 4.85 (QUT OF A POSSIRLE 7)
SYMROLS: 2,75 {QUT OF A POSSIRLE 5)

=
=2

INTRASYSTEM CONVERSION: 2.7 (QUT OF A POSSIBLE

#3¥¥ ATTRIRUTE SUBTEST AVERAGES S4¥¢

LENGTH! 8,75 <(0OT 8F A FPBSSIRLE 11)
AREA: 5.1 (OUT OF-A POSSIKLE 8)
MASS: 5.5 (OUT OF-A PBSSIRLE 190
VOLUME (LITRE): 4.35 (0BT OF A PBSSEBLE 7)
VOLUME (CURIC): 3.35 (0BT OF A FPESSERLE 7)
TEMPERATURE: 4.95 (08T 8F A4 PESSTBLE 9)
****X****************#**¥*********#*****3*3*****&*#****#*******ﬁ**********#
NUMBER OF POSTTESTS GRAIED: 20 .
€LASS FOSTTEST AVERAGE: 45.7 (OUTGF a POSSIRLE 570)

#3344 LEVEL-OF-KNOWLEDGE SURTEST -AVERASGES $##3
GROSS UNIT: 4.55 (QUT 8F A PESSIBLE 5)

SPECIFIC UNIT: 7.3 (OUT OF-A POSSIBLE 8)
TOTAL MEASURE! -9.05 (QUT 8F A PBSSIELE 11)
APPROPRIATE UNIT: 5 (OUT OF A POSSIBLE 5) :

- {OUT OF A POSSIBLE $)

PREFIX: 5.1
CUSTOMARY SYSTEM REFERENT!: - 6.15 (OUT OF A PBSSIELE 7)
SYMROLS: . 4.9 <(0OUT OF A POSSIELE 5)
INTRASYSTEM CONVERSION: 3.65 {QUT OF A POSSIBLE )

#¥¥¥ ATTRIRUTE SUBTEST AVERAGES ####

LENGTH: 10.95 <(OUT OF A POSSIELE 12)
AREA? 35.65 (OUT OF A POSSIELE 7) .
MASS: 9.25 (OUT OF .A POSSIELE 10)

5.95
3663
8.25

(OUT OF A POSSIELE 7)

{OUT OF A POSSIELE. 7)
{QUT OF A PASKSTRIF @)

22

VOLUME (LITRE)?
VOLUME (CUBIC):
TEMPERATURE ¢




17

The second section of the printout reports class performance on the pretest
{Version A). In addition to giving the mean score (32), it presents scores for
each of the 14 subtests. Although, as has been &iscuséed, subtest scores cannot
Be used for formal analysis, they provide the instructor With'informal informa-
tion regarding specific weak or strong points, backgrounds of the class and sug-
gest a tailoring of the metrig activities planﬁed.

The final section of Table 3 gives details of class performance on the post-
test (Version B). While the posttest mean (45.7) might be compared with the pre-
test mean (32), changes in the subtest means are but informally suggestive of
the success of the class activities relative to growth in subtest knowledge.

Also provided by the scoring program, but not shown in Table 3, is a listing
of the pretest and posttest sceres of individuals in the class. The matched pre-

test/posttest scores of individuals are used in the analysis which follows.

Analysis of Pretest/Posttest Scores

Provisioﬁ has been made to apply analysis of covariance (ANCOVA) to pretest/
posttest scores. A sample printout is presented in Table 4.

. The.ANCOVA involved makes use of pretest (Version A) scores as the single
covariate and postFest (Version B) scores as the dependent variable. The
analysis of Table 4 utilizes a control group of 20 preservice elementary teachers.
Control group scores are stored in a data file separate from the main analysis

vy -

program;, they easily could be replaced by scores of a new control group.

Use of the Metric Quizzes: Limitations

Use of quizzes in Appendices II and IV assumes that the 14 components

(Attributes and Levels) which defined its construction are understood by the
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TABLE 4

Sample Analysis of Covariance Printout
Pretest/Posttest

INSTRUCTOR? HENRY~-ID -
CLASS LOCATION: TWIN FALLS» IDAHO
DATE CLASS BEGAN: 1979-6-4

NUMBER OF SESSIONS: 15
LENGTH OF A SESSION (MINUTES): 180

RETUEEN WITHIN TOTAL

SUM OF SAUARES (PRETEST) 390,625 1953,75 2344,375
Su® OF SQUARES {POSTTEST) 4202,5 999, 4 5201,9
SUM OF PRODUCTS 1281,25 1132 2413,25
DEGREES OF FREEDOH ! 38 39
ADJUSTED SUM OF SQUARES 2374.2307 343.52079 2717 .7515
AJUSTEN DEGREES OF FREEDON 1 - 37 38
CONTROL GROUP EXPERIMENTAL GROUP

MEAN _ STB. DEV. MEAN STH. DEV,
PRETEST 25,75 5. 1490929 32 8.7358909
FOSTTEST 25,2 5.2875226 . 45,7 4.9640815
ADJ. HEANS 27.010621 43.889379

MNIMBER IN CONTROL GROUP: 29
NUMBER IN EXPERIMENTAL GROUP: 20

F-STATISTIC: 255.72407

24
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user and are the focus of instruction in the metric education activity planned.
Components could be added to (or deleted from) the matrix to meet the user's
wishes, but new reiiability/equivalence studies should Precede use of the re-

sulting quizzes in a pretest/posttest-anélysis.

At present, subtest scores provide informal information.only. If any
subtest score is viewed.by the user as being important, the matrix could be
used to increase systematically the number of items in that pretest. Relia-
bility of the new instrument (and subtest) wnu;d require testing.

Either version of the quizzes requires from 35-50 minutes to administer.
Addition of“items for any purpose should keep this in mind.

All statistical analysis has used groups of teachers, béth Preservice and
inservice. Scores obtained during reliability/equivalence studies (in which
no instruction intervened between pretest and posttest) used inservice teachers
in 1976ll and preservice teachers in 1978.12 Moreover, the 1978 study involved
the addition of 16 items to the earlier versions of Quiz 2. While there is
reason to believe that the instruments are appropriate for both groups,
further testing is needed. Certainly, use with other groups makes such studies
mandatory. What the present metric quizzes provide is a structured design and

a pool of carefully constructed items keyed to that design.

llKansky, R. J. Proiject Evaluation for the Quadra-State Metric Consortium.

Washirgton, D.C.: U.S. Office of Education, 1978. (USOE Grant #G007603745).

lzKénsky, op. cit.



CHAPTER 3

COGNITIVE EVALUATION: PART 2

P

-

Instrument History

The multiple-choice quizzes discussed in Chapter é were designed to
evaluate knowledge about SI along two dimensions: attribute and level of under-
standing. Specifically, they attended to six physical attributes (length, area,
mass, cubic volume, "liter" volume, temperature) and the eight levels of under-
standing given in Table 1. A ninth level of understanding also was the object
of testing but could no£ be assessed using a multiple-choice format. That
level, Estimation, is defined as follows:

Estimation. Given an object, a specified attribute and a specific

unit of SI measure, the testee will give a "reasonable" numeri—

cal measure of the given attribute of the object in terms of.

the specified unit.
Testing of the level of Estimation across the six attributes is the task of the
laboratéry-type instrument discussed in this chapte?. It is called the Metric
Labtest. - '

Labtest development took place in 1976—-77 and is described in another
report.l3 Th: current version of the Labtest and its variable-score answer key
differ from the form reported there only with respect to the spelling conven-

tions.

DBygansky, 1978, op. cit., pp. 24-29.
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Notes on Instrument Development

The Labtest (Appendix VI) is comprised of thirteen items. Essentially a

- subtest of a single level of understanding across the six physical attributes

identified for the written tests, its length was not unlike the length of the
subtests of the multiple-choice metric quizzes. The overall length also was
suggested by time and space considerations and the desire to include specific

units of measure. The classification of labtest items by physical attributes is

given in Table 5.

'TABLE 5

Classification of Labtest Items

by Attribute

) Azc;iﬁﬁte Labtest Item Number (s)
Length 1, 2, 3
Area 4, 5
Mass 6, 7
Volume (liter) _ 8, 9
Volume (cubic) © 10
Temperature 11, 12, 13

The instrument was developed in association with a "standardized" set of
simple, familiar objects compris;ng a Labtest Materials Kit (Appendix VII).
These objects were selected with an e&e‘to availability. The objects are accom-
ﬁanied by Memorandum #1 (Appendix VIII) which gives detailed directions on how -
to use the Labtest Kit to set up the 13 testing stations of the Labtest. Mem~

orandum #2 (Appendix VIII) serves as a reminder to the instrﬁctor to record the
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mass of the person who is the object of the estimation exercise at Station 7
of the Labtest.

To be realistic, the test must allow open responses. Since it is unrea-
sonable to expect participants to "estimate" the exact measures (to the
nearest centimeter, gram, milliliter or degree Celsius) of the objects, the
Labtest Scoring Key (Appendix IX) presents numerical bounds for an acceptable
response.

During initial development, each Labtest answer was assigned 0, 1 or 2
points depending upon its "closenessf to the true measure of the object with a
score of 0 being assigned to an unacceptable estimate. The numerical bounds

of estimates to be assigned a score of 2 were obtained by recording the estimates

of persons experienced in conducting metric education workshops for teachers.

Initial numerical bounds for estimates to be assigned a score of 1 were "best
guesses* of those workshop instructors.

The draft version of the Labtest, accompanied by the specified set of
physical objects, then was subjected to trial use by a metric education class
for teachers in Rawiins, Wyoming. Although the author was present as an obser—
ver, the setting up of the Labtest was done byréhe instructor using written
directions. This was dqpe in order to test the clarity of the directions. The
Labtests were thenséoredusing the trial scoring key.

Of the thirteen items, only six had mean scores that fell within the

—w-~numerical—boundsathat—had—been—assignedma~score of-one;—no—mean~fe11*within~the'-~—~
bounds that had been assigned a score of two. Discussion of the Labtest with
participants in the Rawlins grouﬁ identified a need to clarify instructions to

the testees (e.g., permission to pick up the objects was intended but was not

28
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written on the trial version of the test) and to emphasize (by capitals or under-
scoring) the unit of measure in which the estimate was to be given. Given these
changes, the participants ageed that the ﬁumerical bounds of the scoring key were
reasonable.

Based upon the results obtained in the first trial, the Labtest, Labtest
directions and Labtest Scoring Key were revised and then used with a metric edu-
cation class for teachers in Denver, Colorado. These revised documents, with

very minor format revisions, are those included in this package.

Grading of the Labtest

The Labtest Scoring Key (Appendix IX) can be used to handscore the Labtest;
it also is imbedded in the computerized scoring program discussed in Chapter 6.
Its use requires imputting the mass (to the nearest kilogram) of the person used
at Station 7 of the test.

Obviously, the small number of items will not permit subtest scores‘for the
six attributes. Only a total score (ranging from 0O to 26) is considered. Uses
of the test with 27 classes of teachers (648 persons) during'1977-79 produced
an average score of 11.52, slightly below the target score of 13. The persons
recording these scores had completed from 15 to 60 clock-hours of instruction
in SI.

Table 6 shows a sample printout from the computer érogram of Chapter 6

which may be used to score the Labtests. (This class of 20 persons is the same

as that reported in Tables 3 and 4.) The output notes that the mass of the
person used at Station 7 was, in this case, 84 kilograms. The program then re-

ports the mean Labtest score for the group and mean score for -each of the thir-

teen items on the Labtest. Although the latter information was not used in any

29
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TABLE 6

Sample Scoring Prinftout
Metric Labtest

NUMBER OF LABTESTS GRADED: 20
CLASS LAETEST AVERAGE: 10.25 (OUT OF A POSSIBLE 26)
=== MASS OF THE PERSON USED IN ITEM #7 WAS 84 KILOGRAMS ===

AVERAGE SCORE (MAXIMUM = 2) ON EACH LABRTEST ITEM:

ITEM 1¢ .75

ITEM 2 .9

ITEM 3¢ .8

ITEM 47 .75

ITEM S .7

ITEM &6: .85

ITEM 7: 1.2

ITEM 8: .8

ITEM 9! .85

ITEM 102 .35

ITEM 113 .45

ITEM 12¢ ,95 ST
ITEM 132 T

54

formal apalysis, it can be useful to the directors of metric inservice activities
in helping them identify attributes for which experiences in estimation would
appear to have been inadequafe. T1e scoring program also provides a listing of
pretest (Version A)/Labtest scores for each individual. These matched §éores may

be used in the analysis described in the next section.

Analysis of Pretest/Labtest Scores

- The analysis ‘of covariance (ANCOVA) program described in Chapter 6 may be
used in a Pretest/Labtest comparison. A sample computer printout is given in
Table 7. The comparison uses the pretest (Versior A) scores as the single‘co—

variate and Labtest scores as the dependent variable. Control group scores

30
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(stored in a data file) are from a class of 20 preservice teachers.

TABLE 7

Sample Analysis of Covariance Printout
Pretest/Labtest

INSTRUCTOR: HENRY-ID
CLASS LOCATION: TWIN FALLSs IDAHO
I'ATE CLASS BEGAN: 1979-6-4

NUMBER OF SESSIONS: 15
LENGTH OF A SESSION (HMINUTES): 1890

BETWEEN WITHIN TOTAL
SUM OF SQUARES ( PRETEST) 390,625 1953.75 2344,375
SUM OF SQUARES (LABRTEST) 511,225 273.55 784,775
SuM OF FRGIUCTS 444,875 179.5 626,375
[EGREES OF FREEIOM 1 38 39
ADBJUSTEL SUM OF SQUARES 360 36031 257,05851 617 .41882
ADJUSTED' DEGREES OF FREEDOH 1 . 37 38

EXPERIMENTAL GROUP

CONTROL GROUP

MEAN STR. DEV. *  MEAN STD., DEV.
PRETEST 25,75 5.1490929 32 8,7358909
LAETEST 3.1 1.8890265 10,25 . 3.2907365
ADJ. MEANS  3.3871081 9.962892

____ NUMBER IN CONTROL GROUP:_ 20 —
NUMPER IN EXPERIMENTAL GROUP: 20

F-STATISTIC: 51.868858
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Use of the Labtest: Limitations

The Labtest has uever been subjected to a reliability study. This should
be done with a.group appropriate to the user's intent. '

Although a given person can complete the Labtest in about 15 minutes, it
require§ about 90 minutes and a large space to set up. The directions of
Appendix VII should be read carefully at least ome full day in advance of test
administration.

The test presents what amounts to "impossible" tasks for someone who has
bhad little or no specific instruction in SI. Practically speaking, then, it is
bumane to adﬁinister it only after the participants have had a reasonable
number of planned experiences in estimaéing the measures of the attributes in-

volved.




CHAPTER 4

AFFECTIVE EVALUATION

Instrument Design

The design of the instrument discussed in this chapter is based upon the
work of Morissette and was done with his consultation.14 It was constructed
within a matrix having two dimensions: Affective Domain and Metric Adoption

Domain.
The Affective Domain is, by definition, comprised of two categories:

1. Attitudes. Attitudes are expressions of feelings toward some
particular or general element of a focal group of persons,
objects, ideas, theories, concepts or formulas. A verbal
starement of attitude often contains an expression of feel-
ing through the use of terms such as 'love', 'hate', 'like',
'dislike', 'enjoy', or 'relish'. It also may express that
feeling by asserting an anticipated result (positive or
neggtive) of the actions of that focal group.

2. Behaviors. Behaviors are expressions of involvement with the
focal group. A behavior statement often contains a form of
an action word such as 'support', 'use', 'work', 'promote',
'encourage', 'buy', or 'study'. It also may be expressed in
language which implies support of or interference with actions

of that focal group.
Loosely speaking, statements of attitudes are expressions of feelings whereas

statements of behavior are assertions of action.

14M’orissette, Robert L., "Development and Comparison of Two Science Sentiment/
Attitude Inventories by Item and Factor Analysis" (unpublished Ph.D. disser-
tation, Department of Curriculum and Instruction, University of Wyoming, 1975).

29
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The Metric Adoption Domain consists of seven focal groups which are the
objects of attitude or behavior with'respect to American adoption of SI. The
seven groups are as follows.

1. Mathematicians and Scientists
2. Govermment (state, local and national)
3. Business and Industry

4. Social Change (as related to self, the media, religion and
national lifestyle)

5. Educators

6. Personal Use (as related to specific interaction with the
individual's 1life)

7. Systems Comparison (as related to the comparative advantages or
disadvantages inherent tc¢ the design of the measurement system:
SI or Customary)

The Cartesian product of the two dimensions defined 14 cells. From nine to
fourteen items were generated for each cell.

From the outset, it was intended that the wording and length of the in-
strument be acceptable for use with a variety of audiences. Specifically, it
was decided that an average of four items per ceil was a maximum and that an
average of three or fewer items was preferred. Since this would result in
a2 maximum of eight items in any one of the seven categories of the Metric Adop-
tion Domain, there was no intent that scores from these categories be used for
pretest/posttest comparisons. The seven categories were identified to ensure
adequate development qf the Atﬁitude and Behavior categories by giving explicit

item-writing attention to a comprehensive list of focal groups which would

serve as the objects of a person's attitudes and behaviors regarding adoption

of SI.

Instrument Development

From a pool of 160 items, 105 were selected for the construction of a pilot

34
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version of the SI Attitude Scale. Each.of the 14 cells of the test—-design matrix
contained at least six items. The pilot instrument was administered to 236
undergréduates at the Unive?sity of Wyoming. The test group included 51 stu-
dents enrolled in a remedial mathematics course, 46 students enrolled in'a mathe-
matics course for preservice elementary school teachers, 52 students enrolled in
an introductory (gereral educatiom) course in geology, 38 students enrolled in
precalculus algebra, 31 students enrolled in precalculus trigonometry, and 18 stu-
dents enrolled in a methods course for preservice secondary school science
teachers. Directions and format for the 105-item pilot version were essentially

those shown on the final version of tne Scale (Appendix X).

Scoring of the pilot tests was done with a computer program similar to
the one in Chapter 6. The numeric value of respomses to "negative" items
(i.e., items for which a response of '5' indicates strong disapproval of

American adoption of SI) were reversed; hence, support of adoption of SI

The method of item analysis employed with the SI Attitude Scale was that

15 1 brief, analysis consisted of obtaining Nunnally's

described By Morissette.
modified Pearson product-moment correlation16 between the average score for each
item and the average score for the cell to which the item belongs. Stepwise re—

ductions of items with lower correlations continued until only four items re-

mained in each cell. Coefficient alpha was then computed using the formula given

15Ibid., pPP. 56-59.

16Nunnall.y, J.C., Psychometric Theory (New York: McGraw-Hill, 1967), p. 262.
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by Nunnally.17

Large values of coefficient alpha for the total test (0.9725), the Attitude
category (0.9505), and the Behavior category (0.9602) led to the decision to
further reduce the number of items per cell. The stepwise process was continued
until only two items remained in each cell.

Table 8'shows the rank order of the 28 selected items along with the corres-—
ponding correlation coefficient between each item and the total test score. Ihe
item numbers correspond to tﬁose on the SI Attitude Scale in Appendix X.

The 14 items of the Attitude category of the Affective Domain give a coef-
ficient alpha of 0.9123; the 14 itemé of the Behavior category, a coefficient
alphrs of 0.9484. The cﬁefficient alpha for the 28-item instrument is 0.9617.
Based on Nunnally's assertion that the "square root of coefficient alpha is the
estimated correlation of a test with errorless true scores?"18 the total score on
the SI Attitude scale would correlate 0.98 with a true score on overall sentiment
(where sentiment is the sum of attitude and behavior) towazd American adoption of
SI. The correlations for the categories of Attitude and Behavior are 0.96 and
0.97, respectively.

Despite the small number of items in each of'the seven categories of the
Metric Opinion Domain, the following coefficients alpha were obtained: Mathema-
ticians and Scientists, 0.8326; Govermment, 0.7987; Business and Industry, 0.7113;
Social Change, 0.8827; Educators, 0.6686§ Persomal Use, 0.8794; Systems Compari-

son, 0.8510. The corresponding estimated correlations of a test with errorless

17 1bid., p. 19.

187biq. 36



TABLE 8
Rank Order of Selected Itens by Correlation Coefficients

Netric Adoption Domain
Mathematicians Business '
- and Goverment and ggziai Educators Pe%sznal Co?itrﬁn
. Scientists Industry * B P
p
§ , Im 1 a1 Lay bm & Im % I 4 I 2
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scores are 0.91, 0.89. 0.84, 0.94, 0.82, 0.94 and 0.92. Nunnally also has

noted that instruments with a reliability greater tham 0.50 will suffice at
early stages of research. The SI Attitude Scale and each of its nine cate-
gorical subiscales far exceed this minimal expectation. Thus, the instrument
would appear to be reliable for evaluations using total score or those sum-

ming across one of the nine subscales.

Scoring and Summarizing the Attitude Scale

A computer program is provided (Chapter 6) for the scoring and summari-
zing of individual and group responses to ihe SI Attitude Scale. Table 9
shows a sample prirtout for a class of 20 students. For each person in the
class, the program reports three scores: ﬁhe Attitude subscale, the
Behavior subscale, the Total scale. It also reports the mean and standard

deviation of each of these scores for the entire class.

Interpreting Scores from the Attitude Scale

If the Scale is used in a pretest/posttest design, the means and standard
deviations provided by the scoring program can be employed to test for any
change in attitude that might bé attributed to the metric education activity.

Significant increases in any one of the three scores would indicate a more

Ve

positive disposition toward American adoption of SI for the scale (Attitude,

Behavior, Total) involved. Such pretest/posttest analysis should make use of

scores from an appropriate control group.

A second approach would use a single administfation of- the Scale to
classify a group (or each individual within the group) as having one of three
"general positions" with regsrd to adopfion of SI: generally opposed, neutral,

generally in favor. 1In this case, scores of the experimental group should be
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TABLE 9

Sample SI Attitude Scale Printout

FXRZHERXRRELEREKCKKK KKK KK KK KKK KK KKK KKEKKK KKK KK
INSTRUCTOR: HENRY-ID
ULADS LUCATION: TWIN FALLSs IDAHO
UVATE ULASS BEGAN: 1979-6-4
**#X###*#K*#X##**X*****************#*****X****

FERSUN ATLITURE BREHAVIOR ToTaL
SNUMRER SCORE SCORE SCORE

****#******#*#*****#***##*X*X**************##*

i 31 ) 27 S
. < 28 S3é& 64
S S0 34- 69
4 30 31 61
b} 51 S50 101
S 2% 28 53
7 o3 g1 104
a 49 47 96
¥ 8 51 197
1¢ ' 59 43 P
1i 4% -3y 84
i 44 39 T 83
13 46 41 87
ig S5 58 113
15 54 g1 105
i6 95 43 103
i/ 66 a8 124
1d 62 b& 1248
1y 58 "85 111
o 47 44 Y1

##*3#********#*X**#X*******#******************
LLASS STATISTICS
- (N = 20)
ATTLTULE BEHAVIOR TOTAL

AVE, 5.0, AVE, S.I}_. ~AVE, s.nt,

. 46 11.95 44 10.6 71 21.8

!3#*XX****X***********************************
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compared with those obtained from an appropriate control group which, in addition
to completing the Scale, has responded to the item:

Circle the number of the statement below which best describes your

general position with regard to the adoption of the metric system

by the United States.

1. I am opposed to America's adopting the metric system.

2. 1 have no strong feelings one way or the other regarding

America's adopting the metric system. )

3. I favor America's adopting the metric system.
For instance, by administering the Scale (augmented by the item above) to a
mixed group of 169 undergraduates in college mathematics courses, the scores. in
Table 10 were obtained. Thus, for similar groups, a Total Scale score of about
113 (an Attitude Subscale score of about 72 or a Behavior Subscale score of about

96) would be interpreted as indicating a position which is generally in favor of

adoption of SI. Such statements could be'assessed with a t-test.

TABLE 10

SI Attitude Scale Scores Corresponding
to General Positiomns on Adoption of ST __

(University of Wyoming Undergraduate Mix, n = 169)

Scale
General Position n Attitude Behavior Total
ave. s.d. ave. s.d. ave. s.d.
Opposed 29 37.3 6.5 48.9 6.6 57.6 8.1
R Neutral 66 34.8 8.2 47.3 7.6 55.8 7.2
In Favor 74 72.1 14.4 9.2 12.9 113.4 15.0
Combined . 169 . 50.7 10.3 48.9 10.6 99.6 18.9

Data from such a2 "control" group could be used to characterize the géneral position

of a comparable group (or to identify members of three subgroups within that group).
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In summary, interpretation of scores on the SI Attitude Scale requifes data
from an appropriate control group. Pretest/pcsttest comfarisons require pretest/
posttest data from the gontrol group and can be done 9sipg the scoring program
of Chapter 6. The "categorical éﬁalysis" requires adding the general position
item to the test givem to the control groups; figures such as those in Table 10

may then be obtained by running the scoring program on the three subgroups

identified by that item.
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CHAPTER 5

EVALUATING METRIC PROGRAM ACTIVITIES N

The instrument discussed in this chapter was designed specifically for
providing tﬁe leaders of metric worksﬁops for experienced teachers with the
opinions of workshop participants relative to (a) the effectiveness of the
workshop in meeting its stated goals of increasing the participants' knowledge
of SI and (b) the perceived usefulness of workshop activities as examples of
classroom activities for studénts of Grades K-12. However, changing the word-
ing of the items of the instrument may make it of use iq many other metric

programs.

Development of the Opinionnaire

The Metric Workshop Opiniomnaire (AppendixXI) used in this study is a
modification of a more general workshop questionnaire long used by the Science
and Mathematics Teaching Center of the University of Wyoming. This modifica~
tion was done in 1977 by the author of this evaluation package and was re-
viewed by metric education leaders in eight universities in Idaho, Montana,
and Utah. |

The first 31 items of the Metric Opinionnaire provide feedback regarding
participants' perceptions with respect to seven categories: physical arrange-
ments (Items 1, 3), iﬁstructors (Items 7, 8, 14, 25, 26), materials, activities,
and methods (Items 2, 6, 11, 13, 17, 24), communication (Items 4, 5; 15, 22),
fpurposes, go;ls,and content (Items 9, 10, 16, 21), usefulness in teaching

(Items 12, 18, 20), and personal satisfaction (Items 19, 23, 27, 28, 29, 30, 31).
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Numerical values were assigned to an individual's responses to Ttems 1-26 as in-

dicated on the Opiniomnaire. The values 5 through 1 were assigned to the blanks

‘mgfmlpep§_27-3lywith the value 5 being assigned to the most positive response.

While Items 32 and 35 also deal with the "usefulness of teaching" category,
the block of items 32—-37 was included to measure the participants’ intent to
share workshop materials and ideas with teachers or students. TItems 38-40 call
for essay responses; they permit the participénts to emphasize what they per-
ceive to be major success or failures of a workshop and to list successes or
failures which are (a) not touched upon in other items or (b) peculiar to a par-

ticular ﬁorkshop.

Scoring and Summarizing the Opinionnaires

A computgr program discussed in Chapter 6 is used to summarize responses to
Opinionnaire Items 1-37 in graphical form which permit a three-way comparison.

A sample printout of the graphigal'report is shown in the four pages of Table 10.
As noted in the key presentéd in Table 11, each item is represented by
three bars: each bar indicates the average numerical respomnse of a given popu-
lation of workshop participants. In the example shown, the three populations

(and their corresponding graphical symbols) are:
*: The 20 persons enrolled in a particular metricvworkshop, this one
being in Twin Falls, Idaho);
+: The 167 persons within an entire state (Idaho) that were enrolled
in a metric workshop like the ome at Twin Falls;
$: The 523 éérsons within a consortium of states (Idaho, Montana,

Wyoming)~ errolled in a metric workshop like the one at Twin Falls.
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TABLE 11

Sample Metric Workshop Opinionnaire Printout
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TABLE 11 (Continued)

WUESTION # 1.9 2,9 ~ 3.0 4,0 a.0

\,‘

SRR KKK KK KRR KK K
fddddd bbbt +***+*+t+++*++++
SEEEISSSFISII6$3535%S

53]
e

FHRERREERKRTKKIAAK
R R RS R R S Sy
PSS SSIL0999555995524385%%

~3

FRERE R AR EEKKRRKKKRRL KK
++J++**J+***++~**++++*++*+++++*+
CTE4545455565 4555595 95559555555555%

-}-*

10 TH3KK BRKLERRREL
+ bbb

PP59350389995995%3

X
4
G'$
TRRR R R KRR KRR KK R KA KKK

I+ ++*++T++**++++++++++++++++++++++++++
IS5355B55 08095555355 55555555555555553%

=
fout

12 | IRRRERERR R PR KRR KK RAE KR RRKE KR KR KK EKK -
IEHE b b b b R
I5535055E550455059599559559559555595

ot
LY

REREEEARKERREE KERA KR KL R R KKK K
PR R
SH5SSEI5955555555955%%

ERKERR KA LKL R KK ARk
I N bttt
SESPIESITLIILIILIL55555

ERERRXRERKKRERKERRERKKKL KKK LK
R e R e T
R T e

L mm—
AR R R R A S TN SRR Y
SSLES45555955959555555555%%

REEE XA R LK
R R R E R R RS R
PEELLEILEILISITLI8555555455%

bt
4

FRREKKREK KKK AR K
R A LR R LR R T
$4555554555933554545%

-ga-.‘-)é

1% , 'I**xx%**#gxz S s —
4 PR +J**+*+L+++L*J++++4+4?*
SIS 5550505989555553

‘t"-?-




TABLE Il (Continued)
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TABLE 11 (Concluded)
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The bars for Items 1-31 are based upon a response scale which ranges from 1 to
5; the bars for Items 32-37 range from 1 to 2 where a '1' corresponds to a
response of "'no' and l2'lcorrespond-s to a responmse of 'yes.'

The bar graphs of Table 11 were intended to provide formative (rather than
summative) evaluation data. The relative lengths of the bars on a given item,

when interpreted against a backdrop of information regarding the conditions of

a given workshop or group of workshops, suggest points for revision of future
workshop activities. For example, consider the three-bar graph for Item 10.
The graphs suggest that the workshop participants in Idaho feel that the work—
shop objectives are quite realistic, an opinion supported to a somewhat lesser
degree b& pa;ticipants throughout the consortium of states. Participants in
this particular class were less certain that'the workshop objectives were rea-
listic. 1In interpreting these responses, however, it is useful'to know that
the population of this particular class was rather special. It consisted of
teachers who were being trained to conduct metric workshops for other teachers.
Wherea; ﬁhe objectives of most metric workshops were confined to the cognitive
and affective goals measured by the instruments of Chapters 2-4, objectives for
this workshop were augmented to deal with the task of having the participants
develop plans for the replication of the workshop for other groups of teachers.
In short, this was an étypical workshop.

Items 35-37 provide another example of the need for careful interpretation
of the graphs. In Items 35 and 36, participants in the Twin Falls worksﬂop
firmly assert their intent to use the workshop activities in their own ;lasses;

tem 37 indicates that, unlike other workshop participants, the Twin Falls parti-
cipants have.not yet actually done so. This conflicting eviden;e.of intent and

action is explained by the fact that the workshop was conducted during the
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summer; the participants as yet had no opportunity to use the materials in

their classes.

‘Table I1 concludes with a tabulation of the group enrollments. At the
time at‘which this printout was generated, the baf-graph comparisons were
ﬁased upon Opinionnaire responses from_167 persons in Idaho, 103 persomns in
Montana, and 253 persons in Wyoming. Thus, the average response for a person

in the three-state consortium was the composite of 523 opinions.

Adapting the Opinionnaire

Modifications of the Opinionnaire can take place along two dimensions.
First, the instrument might be altered by adding, deleting, replacing or
modifying the items. Secondly, the nature of the bar-graph comparisons miéht.'
be changed to include more or fewer groups. (The three groups used here —

class, state, consortium of states —— are simply an example of one set of

_groups that has been used. )

Modifying the Instrument

The wording of many of the items restricts the use of the instrument in
Appendix XI tometric workshops involving teachers. By replacing the phrase
'this workshop' by 'this metric education program’' (or, simply, 'program'), 24
of the items (Items 1-16, 23, 25-31) could be used with other audiences; the
remaining items would require substantive revision, replacement or deletion.
The order of items within Items 1-26 or Items 27-31 could be changed to pro-,
duce subgroups of.consecutive items dealing with specific categories of info;-
mation about the program (e.g., physical arrangements, instructors, gecals).
Open-response Items 38-40 could be modified, augmented or deleted. The
resulting instrument could be summarized by the existing computer program of

ouU
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Chapter 6 so long as two conditions remain unchanged:
1. Items 1-31 ask for responses on an integrél scale from 1 to 5;
2. 1Items 32-37 ask for responses 6f '1' or '2.!
Chapter 6 discusses procedures for adapting the computer program should either

of those two conditions be altered.

Chapging the Comparison Groups

The computer program used to score and summarize Opinionnaire »esponses
was designed to provide feedback at three instructionél levels: class, state,
and consortium. Adaptation to other structures requires some understanding of
thé purposes which defined its present form.

In 1976, representatives from seven universities in three states (Idaho,
Montana, Wyoming) designed a common program in metric education for inservice
teachers. The three-state project (later called the Tri-State MEtric Consor-
tium) was aimed at training selected teachers (called "portal school leaders")
to conduct metric workshops for other teachers. The eight project co-dire;tors
adopted (a) a common set of instructionai goals for the workshops conducted to
train the portal scnool léaders, (b) a common time—éllocation ckart for five
types of activities (laboratory, lecture/discussion, leadership planning,
evaluation, local needs) which would constituﬁe the 60—cloék—hour workshop‘
for portal school leaders, (c) a common basic set of materials and equipment
to be provided for usérby each portal school leader who subsequently conducted
a metric workshop for teachers, and (d) a common set of evaluation instruments.
These agreements assured sufficient standardization of leadership training and

inservice workshop design'to permit the three-way comparisons of responses to

the Metric Workshop Opinionnaire. .

T
b~
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o The computer program used to score and summarize Opinionnaires stores
each person's'responée§ in_?hféevéétQ f%;es:

1. A Class File. This file contains the Opinionnaire respomses for
the persons enrolled in a particular metric activity (i.e., a
specific workshop).

2. A State File. This file contains the Opinionnaire responses for
all persons with oné'of three states (Idaho, Montana, Wyoming) who
wefe involved in a metric activity similar to that experienced by
the people in the Class File. |

3. A Consortium File. This file contains Opinionnaire responses for
all persons within the three-state consortium who were involved in a
metric activity.similar to the one éxperienced by the persons.in the
Class File.

Th; bar graphs for each item would then support formative evaluation at thrgg
levels.

1. The portal school leader of a particular class may view the responses
of his students botﬁ in an absoiute sense and in comparisan with the
responses of persons in his state who took workshops from the portal

" school leaders with whom he trained. (Comparisons with the Consortium
graéh would seem to be of little value at this levei.) Since a givén
portal leader often conducted more than one inservice.clas; for teachers,
the information provided by this informal analysis could be used in
the pléﬁﬁing/;edesign of future workshops.

2. TUniversity personnel who conducted the portal school leadership train-

ing activities have use for all three bars of the graph. Responses

| e
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Erei Ehe elass of a particular portal school leader serve as a remin-
der to make personal contact with that leader. While that contact
might involve efforts to resolve an apparent problem suggested by
Opinionnaire responses, it is also made to thank the leader for his
work and to emcourage his continued participation. Any large dif-
ferences found in comparing State and Consortium graphs were meant to
trigger a contact between state leaders and the Comsortium Director.

3. A Consortiuﬁ Direcéor was appOinted‘to coordinate the three-state
activities. (He was not a member of any one of the seven participating
universities.)- The Director used the State and Consortium graphs to
monitor interstate adherence to the agreements upon which the Consor-
tium was based.

The current computer program can be used almost as is by any metric project
having three major subdivisions (corresponding to the states), more than one
"class" associated with each subdivision, and a common set of metric education
goals and procedures. For instance, a district-wide pProject with similar metric
‘inservice activities designed for teachers at three instructional levels (K-6,
7-9, 10-12) could redesignate the three data files as follows.

1. Class File

2. Level File (K-6, 7-9, or 10-12)

3. District Files
The only required change in the computer program would involve the changing of
PRINT-statement references to the groufs (e.g.; references to 'Idaho’ would be

.

replaéed by references to fLevel K-6') and the.changing of the names of related

Gata files.
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It should be noted that the reduction of the number of state-level groups
from three to two feéuires no alteration of the computer program. Ome state-

level file simplv would go ﬁnnsed. However, any increase in the number of

state-level groups would require alterations in the computer progranm to

accommodate the additional files. Such alterations are discussed in Chapter 6.




CHAPTER 6
COMPUTER PROGRAMS

Introduction

The seven computer programs of Appendix XII were prepared over a four-year
period by a self-taught programmer. As a result, some programs (e.g., ROUTER)
are written in a structured style whereas others (e.g., GRADER) lack that style.
In the latter cases, the programs have been augmented by numerous REM-statements.

The programs are lengthy as a result of the many REM-statements and of an
assumption that the users of the programs would not be experienced programmers.
Hence, there are copicus directions and special routines to insure against
unintended aborts. These features have grown through experience in having the

programs executed by nonprogrammers.

Hardware and Language Considerations

All programs were written for a 48K Northstar Horizon II microcompufer with
dual disk drives. The language is Version 5.1 Microsoft BASIC. The system used
a Lear-Siegler ADM-1A terminal and an Integral Data Systems friction-drive dot-
matrix printer.

While space does not permit detailed comments on the special characteristics
of the system, five peculiarities should be noted. The first is a function of
the printer's character set; the other four are features of the BASIC used.

1. The zero character. The printer used for the program listings of

Appendix XII did not have the symbol '#' for zero. The.symbol for zero
used by the printer is distinguished from the letter '0' by the fact

that the symbol for zero is smaller and more pointed than that for the

51
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letter '0'. The following lines show the two symbols.

1HIS 15 THE SYMROL FOR ZERO: o .
tHIS 5 THE LETTER ‘0°: g .

Multiple statements on a line. The BASIC used is one which permits

more than one statement per programming line. The statements are

separated by the Symbol *\!.
/

Clearing the screen. The BASIC has no simple clear—-screen command.

Clearing the screen is accomplished by the statement:
PRINT CHR$(27), "*"
Generally speaking, this statement has been placed in a subroutine

for easy, repeated use.

Chaining between programs. The CHAIN-statement does not have the

chaining-with-variables feature: To carry the value of selected
variables from one program to another, those values must first be
stored in a data file;\:he data file must then be read immediately
after chaining to the new program. A data file called 'DUMBFILE'

is used for this purpose in the programs listed.

Directing PRINT-statements to the screen or printer. The BASIC

statement 'PRINT' or its abbreviation '!'sends text to the screen.

The statement:
PRINT #01

or its abbreviation (!#01) pg?mitstheoption of printing on the screen
or the printer depending upon the numerical value assigned to the al-
phanumeric variable 'Ol'. If preceded by the assignment statement
'01=1", the PRINT-statement 'PRINT#01l' will send text to the printer;

if preceded by '01=¢', the text will go to the screen.

o6
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Program Names and Purposes

0f the seven programs listed in Appendix XII, six are linked by CHAIN-
statements to form a package. The other program (CONLOAD) simply loads a data
file to be used by one of ché programs in the package. The name and a general
description of each program follows.

ROUTER (Appendix XII(a)) routes the user to the five other programs
of the package.

FILEMGR (Appendix XII(b)) is used by ROUTER to help a nonprogrammer
to create or destroy the class data files needed by other programs
in the package.

GRADER (Appendix XII(c)) is used to score, summarize, and store in data
files the multiple-choice pretest (Appendix II), the multiple-
choice posttest (Appendix IV) and the labtest (Appendix VI).

ANCOVA (Appendix XII(d)) uses analysis of covariance to do pretest/
posttest and pretest/labtest comparisons. The test data for the
control group used in these comparisons is stored in the data file
CONTROL.

CONLOAD (Appendix XII(e)) is separate from the other programs in the
package. It is used to load test scores ‘(pretest/posttest/labtest)
of the ANCOVA control group into the data file CONTROL.

SIASCORE (Appendix XII(f)) scores and summarizes responses to the SI
Attitude Scale (Appendix X). '

OPINION (Appendix XII(g)) scores and graphically summarizes responses
to the Metric Workshop Opinionnaire (Appendix XD).

Documentation of Computer Programs

Full documentation of the seven computer programs probably is unnecessary.
The liberal use of REM-statements (especially at the beginning of each program)
was done with the intent of placing much documentation within the programs.

Further documentation will be confined to the comments in t.e sections which

follow.
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Comments on ROUTER

This program gives the user access to the scoring/analysis programs
called GRADER, ANCOVA, SIASCORE, and OPINION. It accesses FILEMGR to allow
the user to name and create the class data files needed by those scoring/
analysis programs. Use of ROUTER assumes the existence of a small (256 byte)
data file called DUMBFILE which is used to store the name and location (drive

number) of the class data file created.

Comments on FILEMGR

This program creates two data files of 2048 bytes each for a given class.
One file (Lines 1970-80) will be used to storé data gathered by the scoring
routines of GRADER; the other (Lines 1990-2000) will store data from OPINION.

Files of size 2048 bytes are sufficient for classes of up to about 80
persons. In general, the files should have 750 bytes for general (class) infor-
mation plus 15 bytes for each person in the class. The size can be changed

by changing the number of 256-byte disk sectors indicated in Line 910.

Comments on GRADER

This program is used to score and summarize responses to the two multiple—
choice tests of Chapter 2 and the labtest of Chapter 3. It also prints pretest/
posttest/labtest—triples for each person in a giveﬁ ;lass and saves that infor-
mation in a class data file (Lines 4066—4290) for future use by ANCOVA.

The scoring of any one of the tests may be interrupted without loss of
data. Lines 980-1040 permit the user to pick up scoring at the end of the

o
.

last whole test entered.

The keyed responses for the metric pretest (Appendix II) and posttest

(Appendix IV) are stored in Lines 4390-4440. They are read into arrays by
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Lines .1470-1500 (pretest) and Lines 2300-2330 (posttest). The four'boundary
scores required for scoring 12 of the 13 labtest items (see Appendix IX) are
stofed as ordered quadruples in Lines 4450-4490. The boundary scores for

Item 7 of the labtest are a function of the mass of the person serving as a
"test object" for that item. That person's mass is requested by Lines 3130-
3150; the four boundary scores are computed in Line 3210 as part of the routine
(Lines 3170-3240) which reads the labtest key into an array.

Responses to the multiple—choice items must be sorted according to the 14
main categories defined by Table 2. This is done for the pretest b} Lines
1760-2160 and for the posttest by Lines 2580-2990. |

Both individual and (categbrized) class results of the three tests are
stored in a class data file, C$, by Lines 4060-4290. The information stored in—
cludes descriptive data about the class (Line 4100), the pretest/posttest/
labtest-triple of scores for each person in the class (Line 4120), the eight
level—éf—knowledge class subtest scores for the pretest (Line 4150) and posttest
(Line 4210), the six attribute class subtest scores for the pretest (Line 4180)
and posttest (Line 4240), and thé total class score on each labtest item (Line
4270).

A printed summary of the class scores —— including the triple of tezt
scores for each individual —- is generated by Lines 4630—5710. The option of
hardcopy gshovn in Tables 3 and 6) or of printing on the screen is provided by

Lines 4520-4620.

- Comments on ANCOVA

This program uses the data files prepared by GRADER and CONLOAD to conduct

either a pretest/posttest or a pretest/labtest analysis of covariance for a
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given class. It prints the relevant charts (see Tables 4 and 7) for either com-
parison. Lines 2400-2570 permit the option of printing on the screen or with a
printer.

The memory requirement (Line 170) of 15500 bytes is not altogether correct.
This size is based upon class sizes (both experimental and control) of 20. This
requirement depends upon the arrays dimensioned in Lines 2290-2330, where N is

the size of the experimental group and M is the size of the control group.

Comments on CONLOAD

The use of ANCOVA requires‘pretest, posttest, and labtest scores from an
appropriate control group. These scores are placed in a data file called
CONTROL by this program (CONLOAD). The size of control is (15%M)+5 bytes, where
M is the number of persons in the control group.

This program can be used with a new control group by changing the DATA-
statements inLines 480-550. The figure in Line 490 would be replaced by the
number of persons in the new control group; Lines 520-550 (and beyond, if neces-
sary) would hold the pretest/posttest/labtest—triple of scores for each person
in the control group.

The ANCOVA program requires that a score be recorded on all three tests
for each member of the control group; the scores must be entered into CONTROL by
CONLOAD in the ordered triples described. If the posttest or labtest is not

administered to the control group, scores of zero must be entered.

Comments on SIASCORE

This program scores and summarizes class responses to the SI Attitude Scale.
The printing of the results is divided into three subroutines to permit the

chart heading (Lines 2290-2380), the scores of an individual (Lines 2410-2460),

£r0)
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and the class averages and standard deviations (Lines 2490-2680). These sub—
routines are designed to produce hardcopy such as seen in Table 9.

Use of the data file SI-DATA described in Lines 630-680 is required by
Choice 2 in Lines 860-900. If SI-DATA is created, it could be used to re-
trieve the data at some future date. The’feading routine would need to be in-
tegrated with Lines 2350-2680.

The file SI-DATA is opened by Lines 1920-1930; individual triplets of scores
are addad to it by Lines 1840-1860; Lines 1960-2010 enter the class statistics
and close the file. Data is stored using the random-access feature of Micro-
soft BASIC. Hence, the WRITE-statements in Lines 1850-1860 and 1980-2000 use
the '%Z' symbol to indicate random-acce#s addressing within the file. The ad-
dress of the byte at which storing is to begin is given by the number or numeri-
cal expression immediately following the '%'. (This is the only random-access
addressing done in any of the programs.)

The 28 items of the Scale have been ordered to fit the read-in routine of
Lines 1390-1540. The routine expects four groups of seven jitems each which
are taken from the test design matrix in the following order:

1. Seven Attribute items taken from seven adjacent cells of the

Metric Adoption Domain as shown in Table 7.

2. Seven Behavior items taken from seven adjacent cells of the

Metric Adoption Domain as shown in Table 7.
3. (Repeat #1 above.)

4. (Repeat #2 above.)

This systematic placement of items on the Scale also is assumed in Lines 1600~
1700 where responses to the 28 items are sorted into the Attitude and Behavior

subscale totals. Hence, any redesign of the Scale should keep this grouping
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process (as noted in 1-4 above) in mind as it will simplify the modification of

SIASCORE.

Comments on OPINION

This program assumes that the class whose opinionnaires are about to be scored
bas had pretests, posttests, or labtests scored by the GRADER program. The
descriptive data about.the class (whose name is stored in DUMBFILE) is sought
in a data file, 01§, previously'created when using GRADER (Lines 1000-1060).

The existence of such a file is assured by questions raised in ROUTER before
OPINION is accessed. | |

The scoring of a particular set of opinionnaires can be interrupted without
loss of data. Lines 1300-1340 permit the user to pick up wherever the inter-—
ruption occurred.

Opinionnaire responses for a given class are stored in a class opinionnaire
data file, 0$, by Lines 3850-3920. They are air:) added to the total opinion-
naire data from a particular state (Lines 3790-3810) and a three-state consor-
tium by Lines 2360-2720. Both state and consortium daﬁa are kept-in the single
data file CONSORT (which is a file of 1500 bytes).

The printed output generated by the subroutine in Lines 2810-3660 was de-
signed for the continuous display illustrated by Table 11 and requires a printer.

It could be segmented for display on a screen.
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APPENDIX I

Directions for Quiz Administration
Quizzes 1 and 2, Version A or B

1. Pass out Quiz 1 and its Response Sheet.

2. - Say: "Please PRINT your name on the Response Sheet to Quiz 1."

When participants have done this, say:

"Please read the directions, and complete the five

items of Quiz 1. Record your answers on the

Response Sheet provided."

"I'll collect both the questions and the

Response. Sheet as soon as everyone is finished."

*3. Collect both questions and Response Sheets from Quiz 1.

4. rPass out Quiz 2 and its Response Sheet.

5. Say: "Please PRINT your name on the Response Sheet to Quiz 2."

When participants have done this, say:

"Again, record your answers on the Response Sheet.

Turn in both the questions and the Response Sheet

when you are finished."

* Note to Imstructor: To prevent inter-item cuing, the answer sheet

to Quiz 1 must be turned in before Quiz 2 is distributed.

61/b;\Rd
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Quizzes 1 and 2: Version A




Metric Quiz 1 _ Quiz 1A
Version A - . Page 1

Directions: 1. Please write your name on the separate response sheet provided

2. Each of the items on this quiz has exactly one correct response.
On the separate response sheet, circle the number which corres-
ponds to that choice.

3. You will turn in the separate response sheet only. Hencé,ybu
may wish to record your responses on this test booklet for your
own information. .

4. As soon as you have completed this quiz, turn in your response
sheet and ask for a copy of Metric Quiz 2, Versicn A.

1. The mass of a pick-up truck would
most likely be measured in
(1} kilograms
(2) square decimeters
(3) Tliters
(4) meters

2. The length of an adult man's arm would most 1ikely be measured in

(1) Tliters

(2) centimeters

(3) kilograms

(4) square decimeters

3. The volume of a public swimming pool 1ikely would be measured in s

(1

tonnes

—
N

)

) cubic meters
3) kilometers
(4)

~—~

sguare meters




Quiz 1A
Page 2

4. The volume of a thimble 1ikely would be measured in

(1) square centimeters
(2) grams

(3) milliliters

(4) millimeters

5. The area of a basketball court would most Tikely be measured in

(1) 1liters : .

{ Z /}
(2) centimeters 7 7
(3) kilograms _

(4) square meters

)

67




Metric Quiz 2 Quiz 2A
Version A Page 1

Directions: 1. Please write your name on the separate response sheet provided.

‘2. Each of the items on this quiz has exactly one correct response.
" On the separate response sheet, circle the number which corres-
ponds to that choice. .

3. You will turn in the separate response sheet only. Hence, you may
wish to record your responses on this test booklet for your own
information.

Abraham Lincoln had a height of about 2

(1) meters

(2) kilometers
(3) centimeters
(4) decimeters

The distance between the rails on the Union Pacific Railroad
track is about 140
(1) centimeters
(2) decimeters
(3) kilometers
(4) millimeters

The area of the rectangle below is about 20

(1) square centimeters
(2) square millimeters
(3) square decimeters

(4) square meters

The mass of an average adult man (American) is about 75

(1) grams

(2) milligrams
(3) kilograms
(4) centigrams




PPPPP

Please Go 1o
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5. The width of the inside of a full-sized American station
wagon automobile is about 15

(1) centimeters
(2) kilometers
(3) decimeters
(4) millimeters

6. The volume of a coffee cup is about 200

(1) 1iters

(2) deciliters

(3) milliliters
(4) centiliters

7. A mouse has a mass of about 20

(1) . centigrams
(éj milligrams
(3) kilograms
(4) grams

8. A telephone booth has a volume of about 2

(1) cubic kilometers
(2) cubic centimeters
(3) cubic milliliters
(4) cubic meters

S | 8979
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Page 4

9. A tall ‘basketball player has a height of about

(1) 1o decimeters

(2) 200 centimeters
"(3) 6 meters

(4) 7.5 meters

10. An average apple has a mass of about

(1) 10 grams

(2) 150 grams
(3) 500 grams
(4) 1000 grams

11. The volume of a standard desk telephone
is about ’
(1) 300 cubic centimeters
(2) 2 cubic decimeters
(3) 100 cubic millimeters
(4) 1000 cubic millimeters

12. The area of an average dinner plate is about

(1) 500 square millimeters
(2) 0.5 square meter x

Z }
(3) 50 square centimeters 2%; _ _
s
(4) 5 square decimeters ’2%> |
<
'’y

///////////// - P2

1

Qo ) 70




13.

14.

15.

16.

17.

18.

(1) a soup spoon

Quiz 2A
Page 5

An average breakfast serving of fruit juice
has a volume of about
(1) 5 milliliters
(2) "0.5 liter

(3) 150 milliliters
(4) 10 liters

The meter would be a good unit to use to measure the length of

(1) a bridge over the Mississippi River
(2) - a-ladybug

(3) a man's foot

(4) the State of California

The cubic centimeter is a good unit to use when measuring the volume of

(1) Lake Superior

(2) a standard sized light. bulb

(3) a footlocker

(4) the trunk of a full-sized American car

The square meter would be an appropriate unit.to use in measuring the area of

(1) a postage stamp
(2) a foccball field
(3) a letter-sized envelope

-(4) the State of Wyoming

The Titer would be a good unit to use if you had to measure the volume of

(2) a gymnasium
(3) a basketball
(4) the Pacific Ocean

' The kilogram is a good unit to measure the mass of

(1) a ping-pong ball

(2) a golf ball

(3) the Statue of Liberty ' .

(4) a teacher's desk 72
71
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19.

20.

21.

22.

23.

~

24.

One

(1)
(2)
(3)
(4)

One

(1)
(2)
(3)
(4)

One

(1)
(2)
(3)
(4)
One
(1)
(2)

(3)
(4)

One

(1)

(2)
(3)
(4)

One
(1)
(2)
(3)
(4)

square decimeter is the same area as

10 square meters
0.1 square meter
0.01 square meter
100 square meters
cubic dekameter is the same volume as
1000 cubic meters
0.01 cubic meter
100 cubic meters
0.001 cubic meter
centimeter is the same length as
1000 meters
10 meters
0.01 meter
0.001 meter
dekagram is the same mass as
0.01 gram )
0.1 gram
100 grams
10 grams
kilogram is the same mass as
0.001(,'91"&17}»c
0.01 gram
10 grams
100 grams -~ *
kiloliter is the same volume as
0.001 T1ter . 73 ’
0.01 1iter
100 Titers

1000 Titers
72



25.

26.

27.

On a hot day, it would be
refreshing to drink a glass
of lemonade which has a
temperature of

(1) 35 degrees Celsius

(2) 30 degrees Celsius

(3) 5 degrees Cetsius

(4) -35 degrees Celsius

It would be comfortable to go

bike riding wearing a light
sweater when the air tempera-

ture is

(1) 15 degrees Celsius
(2) 45 degrees Celsius
(3) 60 degrees Celsius
(4) 80 degrees Celsius

A reasonable body temperature
for a snowman is about
(1) 20 degrees Celsius
(2) -10 degrees Celsius
(3) 10 degrees Celsius
(4) 32 degrees Celsius

73

74
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CELSIUS THERMOMETERS
~
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Quiz 2aA
- Page 9

Instructions for Items 28 - 30

- 32.

33.

34.

Several Celsius thermometers are pictured at your left. For each of the
following four events, give the number of the thermometer which most
nearly indicates the temperature of that event. (A thermometer may be
used more than once.)

nationally recommended room temperature (during cold weather)
normal human body temgerature

temperature at whicﬁ tap water boils

A temperature of 0 degrees Ce]siué is closest to which of the following?

(1) 50 degrees Fahrenheit
(2) 30 degrees Fahrenheit
(3) O degrees Fahrenheit
(4) -30 degrees Fahrenheit

A centimeter is closest to which one of the following?

(1) half an inch o
(2) 3 inches
(3) 12 inches
(4) 36 inches

Forty Titers is closest to which of the following?

(1) 10 galiens
(2) 80 galions
(3) 20 gallons
(4) 160 gallons

An oven temperature of 200 degrees Celsius is c]osest to which of the™
fellowing? '

(1) 100 degrees Fahrenheit

(2) 400 degrees Fahrenheit

(3) 200 degrees Fahrenheit .

(4) 300 degrees Fah.enheit 76

75
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35. A square meter is closest to which af the following?

(1) a square foot
(2) a square inch
(3) a square mile
(4) a square yard

A Y

36. A kilogram is closest to which one of the following?

(1) half a pound
(2) a pound

(3) 2 pounds

(4) 100 pounds

37. A speed of 90 kilometers per hour is closest to which of the following?

(1) 45 miles per hour
(2) 55 miles per hour
(3) 135 miles per hour
(4) 160 miles per hcur

76
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~ 38. Which of the following is the correct symbol for 50 square centimeters?

(1) 50 sq. cm.
(2) 50 cm?

(3) (50 cm)?
(4)" 50 CM2

39. Which of the following is the correct symbol fer 33 degrees Celsius?

(1) 33 deg. C
(2) 33¢

(3) 339

4) 33°%¢

40. Which of the following is the correct symbol for 47 milligrams?

-

(1) 47 mgs
(2) 47mg’
(3) 47 mgs.
(4) 47 mg.

41. Which of the following is the correct symbol for 25 decimeters?
(1} 25 dm.
(2) 25 dms.

(3) 25 dam
(4) 25 dm

42. Which of the followirg is the correct symbol for 58 cubic meters?

(1) 58 cum

(2) 58 cu. m. Y
(3) 58 M

(4) s8m

77 78
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43.

45.

46.

47.

A mass of 2.5 kilograms is the same as a mass of

(1) 2500 grams

(2) 0.0025 gram
(3) 250 grams .

(4) 25 grams

. A volume of 20 cubic centimeters is the same as a volume of

(1) 2000 milliliters
(2) 20 mi1liliters
(3) 2 milliliters
(4) 200 milliliters

An area of 30 square decimeters is the same as an area of

(1) 9 square meters

(2) 0.09 squafé\meter
(3} 0.3 square meter
(4) 300 square meters

A length of 40 centimeters is the same as a length of

(1) 0.4 decimeter

(2) 4 decimeters

(3) 40 000 decimeters
(4) 400 decimeters

A volume of 5200 milliliters is the same &s a wvolume of

(1) 5 200 000 1iters
(2) € 32 1liter

(3) 5.2 liter

(4) 52 liters

73

78



APPENDIX III

Answer Key
- Version A, Quizzes 1 and 2

Quiz 1 Quiz 2
(1) 1 (1) 1 (21) 3 (41) 4
(2) 2 (2) 1 (22) 4 (42) 4
(3) 2 (3) 1 (23) 4 (43) 1
(4) 3 (4) 3 (24) 4 (44) 2
(5) 4 (5) 3 (25) - 3 (45) 3

(6) 3 (28) 1 (46) 2

(7) 4 (27) 2 (47) 3

(8) 4 (28) &

(9) 2 _(29) 1

(10) 2 - (30) 2

(11) 2 (31) 2

(12) 4 (32) 1

(13) 3 - (33) 1

(14) 1 (34) 2

(15) 2 (35) 4

(16) 2 (36) 3

(17) 3 (37) 2

(18) 4 (38) 2

(19) 3 (39) 3

(20) 1 (40) 2

6'79/30
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Quizzes 1 and 2: Version B




Metric Quiz 1
Version B

Directions: 1.

2.

The mass of
measured in

(1} grams

(2) milliliters
(3) square centimeters
(4) decimeters

a footbail would probably be

Quiz 1B
Page 1

—

Please write your name on the separate response sheet prbvided.

Each of the items on this quiz has exactly one correct response.
On the separateresponse sheet, circle the number which corres-
ponds -‘to that choice.

You will turn in the separateresponse sheet only. Hence, you may
wish to record ycur responses onthis test booklet for your own
information.

—
[ ——

As soon as you have completed this quiz, turn in your resnonse
sheet and ask for a copy of Metric Quiz 2, Version B.

The volume of a coffee can would likely

be measured in | C::::::> \r | ‘ ) |

(1Y Titers 5 -
(2) willigrams ‘ Srond XL
(3) square decimeters ~SZZEff§i/
(4) centimeters

Tae length of a tennis cburt would
probably be measured in

(1) tonnes
(2) meters

(3) square decimeters
(4) «kiloliters

83 .




4. The volume of a suitcase would probably be measured in

(1) centimeters

(2) kilograms

(3) cubic decimeters
(4) square millimeters

5. The area of the face of a

(1) centimeters
(2) decimeters
(3) grams
(4) square millimeters

83

84




Metric Quiz 2 Quiz 2B
Version B ' Page 1

Directicns: 1. Please write your name on the separate response sheet provided.

2. Each of the items on this quiz has exactly one correct response.
Cn the separateresponse sheet, circle the number which corres-
ponds to that choice. ™

3. You will turn in the separateresponse sheetonly. Hence, you may
wish to record your answers on this test booklet for your own
information.

1. The mass of an average chicken egg is about 35

(1) grams

(2) milligrams
(3) centigrams
(4) kilograms

2. The seat on a dining room chair has an area of about 16

- (1) square meters
(2) square decimeters
(3) square millimeters
(4) square centimeters

3. The length of the handle on a household broom is about 140

(1) kilometers

(2) centimeters ' i
(3) millimeters
(4) decimeters : ?

84

85
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/ | Quiz 28

— < Page 3
4. The height of a dining room table is about 7.5 7
. /]
(1) millimeters /
(2) decimeters 2 /
V]
(3) kilometers Qﬂfph- /
. %) /

(4) centimeters 1 o

4 2,
(-E!E? ’ ég;;zl\/

4

5. The length of a full-sized American station
wagon (automotile) is about 4

1) millimeters
2) kilometers
3) meters

4) centimeters

(
(
(
(

6. The gas tank of a full-sized American car —_—
has a volume of about 30 (

D

(1) deciliters
(2) milliliters
(3) Tliters

(4) centiliters

7. The volume of a sugar cube is about 2

1 cubic meters

(1)
(2) cubic millimeters
(3) cubic centimeters
(4)

cubic decimeters

8. A large dog would have a mass of-about 40

(1) grams
(2) centigrams
*f3%~—mi]1igr§ms
(4) kilograms ' -
§6




Quiz 28 - ,,:?%

Page 4

9.

10.

11.

12.

13.

The mass of an average horse (full
grown) is about

(1) 800 kilograms

(2) 1 kilogram

(3) 5000 grams

(4) 1000 milligrams

3% /7,
l P L el
(R R/] ///

......

A metal trash can, if filled to the
top with rain water,\would hold
about

(1)_ 15-20 liters

(2) 75-80 liters

(3) 150-200 milliliters

(4) 500-600 milliliters

The area of a standard postcurd (as purchased
from the U.S. Post Office) is approximately
(1) 100 square millimeters
(2) 0.1 square meter

(3) 1 square decimeter

(4) 15 square centimeters

A one-car garage has a voiume of about

{1) 00 cubic decimeters
(2) 500 cubic decimeters
(3) 70 cubic meters

(4) 1000 cubic meters

P distance across a long-playing phonograph
record is about

(1) 33 millimeters

(2) 12 centimeters 5 “
(3) 1 meter: [ N
(4) 3 decimeters ’2%997//'1;./42

88
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14. It is appropriate to use the milligram as a unit when measuring the mass of

a gold ring

a deg

)
) an elephant
)
) a bicycle

15. 'The cubic decimeter is a good unit to use when measuring the volume of

(1) a volleyball
(2) a thimble
(3)
(4)

3) a two-car garage T )
4) the Atlantic Ocean i
16. The square centimeter would be an appropriate unit to use in measurihg the
area of - '

) a head of a common straignt pin
) a sheet of standard tvping paper
) a baseball diamond

) the State of Texas

S W =

(
(
(
(

17. A milliliter would be a good unit to use when measuring the volume of

(1) a clothes closet

(2) a bathtub

(3) the juice in a lemon
(4) a grain silo

18. The centimeter is a good unit to use to measure the Tangth of

(1) a swimming pool

(2) a telephone pole

(3) the eye of a sewing needle
) a person's index finger

15. One square dekameter is the same area as
(1Y 0.01 square meter
(2) 790 square mete:s
(3) 10 square meters 88
(4) 0.1 sguare meter
89




Quiz 2B
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20.

21.

22.

23.

One cubic decimeter is the same volume as

(1) 0.001 cubic meter
(2) 0.1 cubic meter
(3) 100 cubic meters

(4) 1000 cubic meters

One centigram is the same mass as

(1) 0.01 gram
(2) 0.1 gram
(3) 10 grams

(4) 100 grams

One dekameter is the same length as

(1) 1000 meters
(2) 0©.001 mevrer
(3) 10 meters
(4) 0.1 meter

One milliliter is the same volume as

(1) 1000 liters
(2) 0.001 1iter
(3) 2.01 1iter
{4) 10 liters

‘90 7T
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24. One milligram is the same mass as

(1) 0.001 gram
(2) 0.01 gram
(3) 10 grams

(4) 1000 grams

25. It would be reasonable to take a
bath in water which has a
temperature of
(1) 40 degrees Celsius
{2) 100 cegrees Celsius
(3) 70 degrees Celsius
(4) 20 degrees Celsius

YY VYt e v’

26. It would be reasonable to paint , .
the outside of your house when //'//'//
.(,/'

the air temperature is /ﬁéz/44ﬁov"

(1) 95 degrees Celsi:s
(2) 80 degrees Celsius
{3) 70 degrees Celsius
(4) 20 degrees Celsius

27. A reasonabie tevperature for the
inside of a refrigerator is
about -

(2) 20 degrees Celsius
(3) 5 degrees Celsius
(4) 32 degrees Ceisius

(1) -10 deg=ees Celsius ,
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- ' -CELSIUS THERMOMZTERS
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Quiz 2B
Tage 9

Instructicens for Items 28 - 30

Several Celsius thermometers are pictured at your left. For 2ach of the
following four events, give the number of the thermometer which most nearly
indicates the temperature of -that event. (A thermometer may be used more
than once.)

28. normal human body temperature
29. temperature at which tap water freezes

30. nationally recommended room temperature (on a cold day)

31." A temperature of 100 degrees Celsius is closest to which of the following?

(1) 50 degrees Fahrenheit
(2) 150 degrees Fahrenheit
(3) 200 degrees Fahrenheit
- (4) 10C degrees Fahrenheit : -

32. A kilometer is closest to which one of the following?-

{1; 2 miles

(2) 100 miles
(3) half a mile
(4) a mile

33. A Tliter is closest to which of the following?

(1) acup : !
(2) a pint .

(3) a quart .

(4) a gallon

34. An oven temperature of 156‘3§§rees Celsius is closest to which of the
following? '
(1) 75 degrees Fahrenneit
(2) 150 degrees Fahrenheit
(3) 225 degrees Fahrenheit
(4) 300 ~grees Fahrenheit 95
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35. A meter is closest to which of the following?

(1) a yard
(2) a foot
(3) a mile
(4) an inch

36. A tonne (metric ton) is closest o which one of the fof]owing? : -
(1) 100 pounds
(2) 500 pounds
(3) 1000 pounds
(4) 2000 pounds

37. A speed of 40 kilometers per hour is closest to which of theifollowing?

(1) 80 miles per hour
(2) 60 miles per hour
(3) 25 miles per hour
(4) 20 miles per hour

33

94
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38. Which of the following is the corract :;mbol for 40 square millimeters?

(1) 40 M2

(2) 40 sq. mm.
(3) 40 mm2
(4) (40 mm)?

39. MWhich of the Tollowing is the correct symbol for 57 degrees Celsius?

(1) 57° Celsius
(2) 57°%
(3) 57 °%
(4) 57 deg. Cel.

40. Which of the following is the correct symbol for 75 kilograms?

(1) 75 Kg
(2) 75 kg
(3) 75 kq.
(4) 75 kgs.

41. Which of the following is the correct symbol for 65 decimeters?

(1) 65 dms.
(2) 65 dm

(3) 65 cam
(4) 65 dm.

42. Which of the following is the correct symbol for 35 cubic centimeters?

(1) 35 cm’
(2) (35 cm)3
(3) 35cucm
(4) 35 cc

Q .““;;;4
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43.

44.

45. -

46.

47.

A mass of 640 grams is the same as a mass of

(1) 0.64 kilcgram

(2) 6.4 kilograms

(3) 640 000 kilograius
(4) 64 000 kilograms

A volume ~f 400 milliliters is the same as a volume of -=-

(1) 400 cubic centimeters
"(2) 40 cubic centimeters
(3) 4000 cubic centimeters
(4) 4 cubic centimeters

-

An area of 4 square <. .:imeters is the same as an area of

(M) 406 squa}e centimeters
(2) 1600 square centimeters
(3) 40 square centimeters

(4) 0.16 square centimeter

A length of 25 millimeters is the same as a length of

(1) 2.5 decimeters
(2) 0.025 decimeter
(3) 0.25 decimeter
(4) 2500 decimeters

A volume of 30 cubic centimeters is the same as a volume of
(1) 3 cubic decimeters

(2) 0.3 cubic decimeter

(3) 30 cubic decimeters

(4} 0.03 cubic decimeter 95
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APPENDIX V

Answer Key
Version B, Quizzes 1 and 2

duiz 1 | ‘Quiz 2
(1) 1 (i) 1 (17) 3
(2) 1 2) 2 (18) 4
(3) 2 ' (3) 2 (19) 2
(Y 3 (4) 2 (20) i
(5) 4 (5) 3 (21) 1
| 6; 3 (22) 3
(7) 3 (23} 2
(8} 4 (24) 1
(9) 1 (25) 1
(10) 2 (26) - 4
(11) 3 (27) 3
(12) 3 (28) 1
(13) 4 (29) 4
(14) 1 (30} 5
(15) 1 (3:) 3
(16) 2 (32) 3
97/%¢
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APPENDIX VI
Metric Labtest

Name:

The purpose of this quiz is to find out how well you can estimate measures of
length, area, mass, volume and temperature in appropriate metric units. Your es-
timates are to be based upon the measurement experiences that you've had; hence,
no formal measuring instruments (commercial or homemade) are to be used in doing
this quiz.

~ Thirteen laboratory stations have been set up. The number at a given station
corresponds to the number of a task given below.

For each task, make as accurate an estimate of the measure requested as you
can. Make your estimate in terms of the unit of measure indicated.

For each task you will receive a score of 0, 1 or 2 points according to wherel
your estimate falls with respect to preset bounds.

You may start the quiz at any station. You may handle the objects at the
stations (remembering, please, to replace them before moving on to another station).

1. Estimate, in decimeters, the length of the piece of rope at this
station.

2. Estimate, in centimeters, the length of the line drawn on the egg-
shaped object at this station.

3. Estimate, in meters, the perimeter of the triangle made with tape on
the floor.

4. Estimate, in square centimeters, the area of the front cover of the
journal (ARITHMETIC TEACHER) at this station.

5. Estimate, in square decimeters, the area of the piece of cloth at this
station.

6. Estimate, in grams, the mass of the bag of salt at this station.
Estimate, in kilograms, the mass of the person standing at this station.
Estimate, in milliliters, the volume of colored water in the bottle at
this station.

9. Estimate, in liters, the volume of the large box at this station.

10. Estimate, in cubic centimeters, the volume of the small box at this
station.

11. Estimate, in degrees Celsius, the temperature of the water in the bucket
at this station. (PLEASE DON'T TOUCH THE THERMOMETER THAT'S IN THE
BUCKET.)

12. Estimate, in degrees Celsius, the temperature of the water in the bucket

at this station. (PLEASE DON'T TOUCH THE THERMOMETER THAT'S IN THE
BUCKET. )

13. Estimate, in degrees Celsius, the temperature of the water in the bucket
at this station. (PLEASE DON'T TOUCH THE THERMOMETER THAT'S yN THE
BUCKET. )

El{fC‘ S 9o 97

CLEH




APPENDIX VII

' Metric Labtest Materials Kit

A QUIZ KIT has been provided. It contains most of the materials
needed to set up the 13 Labtest stations; you'lT need to supply a few
additional things. Specifically, you will need to obtain:
graduated cylinder (to measure 400 milliliters of water)
roll masking tape
meter stick (calibrated in centimeters)
pair scissors
several paper towels
source of both hot (over 50°C) and cool (20°C or below) tap water

vod — — —

The kit sent provides the following items:

13 index cards (numbered from 1 through 13)
1 piece c¢f clothesline (17 decimeters long)

1 L'eggs container (panty hose container) with line drawn around its
Tong circumference with an indelible felt-tipped pen. (Line 1is
about 27 cm long.)

copy Mathematics Teacher )
plastic bag containing salt (mass of 700 grams)
rectangular piece of cloth (74 cm by 43 cm)

clear (or translucent) plastic bottle with cap that will ‘hold
about one liter of water

3 Celsius thermometers with an upper range of at least 50°¢C

3 small styrofoam bait buckets (each having a volume of about 2
liters) with 1ids

1 small box (17 cm by 11 cm by 6 cm)
*1 large box (44 cm by 29 cm by 29 cm)

1 small bottle food coloring

1 roll of string

* A box which holds 10 reams o¥ spirit duplicator paper works
well. - The box is used both ¢ = the object of a Labtest gquestion
and as a container for packi- - the other materials listed
above. Please use this box return the objects of the kit.

f@o;




AP>PTNDIX VIIL

Memoradu: -1: S==twmg &= the M@é——c Labt=st
Memoramgum -~ _abt..ct Res=prtimc =orm
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WEMIRARKDU® =]

TO: A1l Metric Instvuctors
RE: ==tting Up the Mietric Labtest

Equipment Used in txd= i abiest

You hcve beenmorovided with a bmx of abjecis to mse for the. items of this quiz.
Check chat collectten of objects In chat kit using time

Feteartals List: Xetri: Llabtest Ki—
attached to this Tesw.

Note that the ~ozg=—" swsed tim Itew 7 is a pew=pn. Try to fim& a person who
meets the specificatiomsmiven o the tseck of this siest. Use the Sovmm provided by
Memorandum #4 to nzpost The mad: vd the persen used in Ltem 7.

Setting Up the Labtest

A. Each station shmslc e xmpsically separz=te frow each otz ===tton in order to
avoid confusior-

B. Each si=tion simmze tee numbered. Use the ewr—iseed Tndex =ds; tape them down.

C. The set-up for eaxds =iationm is described beigme

Station 1: Use the Twre preowided. It should he about 17 seimeters Tong.
If 1t Ism'}, plesse rev-ace it esith one that is.

Station Z: Use “The<eni-shaped obJect provimme. If the Time hes Faded,
please tr=c= i with a pen to male it darker.

Station 3: Find a pEace on the floor wher= wmu can make the trizngle des-
crized esime. A »0ll of maskiwmrtape has been enclosed so
thet each stde can be drawn comsietely. (You may hame to
place tiwe triangte in & Ma1iway or another room and Teave
directioms =T Siation 3 on wiemee o find it.) When zompleted,
the triamek whoyld 100k 1ike tFs

/ METERS

except, of course, Het it will be much l2rger and it will not

be labeled.
| 160 oveER D
Uy ’
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You can construct the triangle as follows:

Make two marks on the floor which are 7 meters apart. Connect
them with tape.

Using the string provided, cut one piece which is 4 meters long
and another that is 6 meters long.

(a)
)

c) Using a small piece of tape, tape one end of the 4-meter string
)
)

~—~

b

at A and tape one end of the 6-meter string at B.

Gently pull the two strings until their ends just meet. This
point is C. Mark point C with a piece of tape.

Using tape, connect point C to point A and point B. The
triangle should now 1ook 1ike the one on the other side of
this sheet.

(
(d
(e

Station 4: Use the journal provided.

Station 5: Use the piece of cloth provided. Unfold it and tape its corners to
the tadle.

Station 6: The plastic bag of salt provided should have a mass of 700 grams.
Please check it and correct it if necessary.

Station 7: Find a "stranger" -- someone whose mass should be unknown to the
people in your class. Try to find someone with a mass in the range
from 75 to 85 kilograms. REPORT THE MASS (TO THE NEAREST KILOGRAM)
OF THAT PERSON BY USING MEMORANDUM #2.

Station 8: Put 400 milliliters of tap water into the plastic bottle and add 2-3
drops of the food coloring provided. Cap the bottle and shake gently.

Station 9: Use the box in which the lab test materials were shipped. Tuck in the
flaps.
Station 10: Use the small box provided.

Station 11: Using hot and cool tap water, fill one of the styrofoam contains about
2/3 full of water with a temperature of 50°C; place the thermome’er
tace down in the bcttom of the bucket and put the 1id on the bucket.
Provide paper towv.:s. (Check thermometer before test begins to make
certain the wate- 7. at the specified temperature.) Check about every
5 minutes to mak. cur: temperature remains same; if not, please adjust
by using ice wate. . boiling water.

Station 12: Like Station 11, bu: weter should be 35°C. Check temperature every 5
minutes.

Station 13: Like Station 11. but water should be 20°C. Check temperature every 5
minutes.

D. When the quiz is over, please return all materials (buckets, rope, empty plastic
bottle, etc.) using the box in which the equipment was sent to you.

To make our assessment possible, complete Memorandum #4
now and include it with the answer sheets.
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MEMORANDUM #2

Labtest Reporting Form

“***Please compiete thic Torm
and return it w the piaige

withr the answer sheets ito “he
Metric Labtest 3 rrsdctmiiisid

From: (your =me)
RE:  The Metric Labtest

1. The mass (to the nearest whole kilogram) of the person used at
Station 7 of the Labtest was kilograms.

2. Testing conditions which may have had an influence on student
responses to the Labtest were as follows (if any):

| 102
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APPENDIX IX
¥etric Labtest Scorimg Key

Each —==2 shoui¢ se scomedl, 1, or 2; the scor= in each case demendir ; cmom how close
your estimate is tc the era~ —mecmre of the object. Column I of tie che -t t=5icw Shows the
"exact" numerical weea: ;re Fr——theappropriate unit, refer to thesquizPz o CEmam II it in-
dicates those-=stimetes wric.-are good enough to be worth two poimts. Tdammns III and IV
indicate thess=:underce:-imez=s (Column III) and overestimates (Column It}::whickr are worth one
point. If vmmr es*mdte - - Taather from the exact measure than those <rndicated in Columns
IIT and IV, == is wer-++ 0 points. :

1 I ITI Iv
Labtest Estimates Underestimates Overestimates
Item Exact worth worth worth
No. Measur-2 2 points 1 point 1 point
1 17 ®.25 - 17.7 15 - 16.2 17.8 - 19
2 27 X - 28 24 - 25.9 23.1 - 30
3 17 ®=.3 - 17.75 15.5 - 16.25 17.8 - 18.5
4 4% 413 - 500 375 - 412 501 - 546
5 3.8 26 - 33.75 24 - 25.9 33.8 - 35
6 700 600 - 800 ' 500 - 599. 801 - 1000
7* O -5 to[d+5 O-7.5 to[J-5; (J+5.1 to[d+7.5
8 200 350 - 450 300 - 349 451 - 500
9 35.75 30 - 37.5 20 - 29.9 37.6 - 45
10 =50 900 - 1020 750 - 899 1021 - 1125
11 =D 48 - 52 45 - 47.5 52.5 - 55
12 = 32 - 37 30 - 31.5 37.5 - 40
13 2C 18 - 22 15 - 17.5 22.5 - 25

* The answers here depend upon the person chosen. Your instructor wii~ tell you what to
write in the [J.
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BPPENDIX X
3T Attitude Scale

Namne:

The purmzs==of this m=mmment is to messure your attitude towser:
American adoptian of the me=e-ic system (alsa called the Le.Systeme
Internztiona’ T Unites and aBbwewiated 'SI' +w all languages).

Pire—t=ons
If asked to do-sody the p-erson administering
this instrument. p¥ease write your name in the
blank at the top of this sheet.

~- Please respond ==r®=ach item on the instrument.

2. In responding t=-«an item, respond on the basis
of your first .dression. Please do not
“ponder"” any i::@.

¥_ For each of ties 28 items on the other side of
this sheet, respond by circTing the numuer
(from 1 to 5)asdrich best indicates your level
of agreementws¥th the statement. For example,
given the sta=ement:

1 The metric system is easy to learn.

you should

*Circle '1" if you strongly disagree (SD)
with the statement,

*Circle '2' if you disagree (D) with the
statement,

*Circle *3' if you are unde .ided (U) or
have no opinion regarding the
statement,

*Circle '4* if you agree (A) with the
statement, or

*Circle '5' if you strongly agree (SA)

with the statement.

Please turn the page to begin. ‘

Q . 104
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SD D U A SA
123 4 5
12 3 4 5
123 4 5
12 3 4-5
12 3 4 5
12 3 4 5
12 3 4 5
123 4 5
123 4 s
123 4 5
12 3 4 s
123 4 5
12 3 4 5
123 4 s
123 24 5
123 45
123 4 5
123 4 5
123 4 s
123 4 s
123 4 s
12 3 4 s
12 232 4 5
123 4 s
123 4 5
123 4 s
123 4 5
123 4 5
Q

m Eoy W ~Ny —
S . S j St

ST Attitude Scale
(Directions on Other Side of This She=t)

No scientist o: me_hematician can convimce me that the me=tric
system is better than our present syst=srof measuresent.
Adoption of the metric system would carss—tute another cxammpie
of bureaucratic government control.

Adoption of the metric system will Tor= substantial imcr=ases
in consumer costs. )

Major changes such as the adoption of “me metric system @re a
mecessary part of the growth of our naSon.

Educators, looking for scmething new to-dm, are responsible for
the big push to adopt the metric system.

It pleases me to see America convert im the metric system.

The metric system is cumbersome since it makes it necessary to
worry about decimal places.

I'm in support of scientists and mathesset-icians who have
spoken in favor-of implementing the mmtric system.

Government (natfonal, state and local) should begin pregaring
the public for metric road signs andweather reporting.

I would encourage local businesses to carry jtems that pertain
to home use of the metric system (e.c., metric measurimg tapes,
tools, kitchen items, thermometers, etc.).

I am willing to change to the metric system.

I would work on a school textbook selection committee to ensure
that new textbooks in subjects such .as history and industrial
arts use metric units.

Given the opportunity, I would vote zgainst America’: conversion
to the metric svstem.

I prefer the metric system because it is based upsa multiples of
ten.

I'm glad that scientists and mathematicians developed the metric
system. -

Adootion of the metric system is essentially the idea of a small
group of federal bureaucrats.

Conversion to the metric system will increase the price of
automobiles.

Changing to the metric system will be worth the effort since it
will provide an "international lanquage" of measurement.

The metric system, 1ike the "new math," is just a fad promoted
by educators.

The metric system will be easy to use in my personal life.

Conversion among metric units is easy because it involves multi-
plying or dividing by ten. .
Our present system of measurement is very systematic and orderly.

. America should maintain a "wait-and-see" attitude toward the

metric system for at least the next ten years. -

Food stores should use metric scales to weigh meats and produce.
Conversion to the metric system would benefit all Americans.

I favor requiring that all new school textbooks make predominant
use of metric units.

I'm willing to buy nietric tools or metric measuring

utensils for the kitchen.

We should adopt the metric system because its units of length,
area, volume and-mass are interrelated in simple ways.
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APPENDIX XI

Metric Workshop Opinionnaire

The purpose of this c==———=mmaire is to provide the feedback necessary to identify specific
Strengths or weakness== == the metric workshop program. Your opinions will be compiled and
summarized; these suma=r==s will be returned to the workshop leaders and will be a major
component in workshe= —erision.

For each of Items 1-2% of this opinionnaire, please circle the response which best describes
your immediate feel<nc. Don't puzzle over or worry about any item. If you wish to write a
comment beside any “iz=m, please do so. The meaning of each of the five numerical responses

is as follows:

12345 (3
12345 (2
123 4 5 (3)
123 4 5 (2
1 23 4 5 (5)
123 4 5 ()
12345 (7)
123 ¢ 5 (8)
123 4 5 (9)
1 23 4 5 {(30)
123 24 5 (1)
123 ¢ 5 (12)
123 4 5 (13)
123 4 5 (14)
123 4 5 (15)
1234 5 (16)
123 4 5 (17)
1 23 4 5 (18)
123 4 5 (19)
123 4 5 (20
123 4 5 (21)
123 4 5 (22
1234 5 (23)
1 2 3 4 5 (2)
123 ¢ 5 (25)
123 4 5 (26)

Strongly Disagree
Disagree

Undecided or No Opinion
Agree

Strongly Agree

DN Hwno -
W nwu

The physical facilities in which the workshop was held were condusive
to learning.

The materials displayed and used in the workshop were effective.

The length of time allotted for the workshop was appropriate.

There was good rapport among the workshos participants.

The workshop sessions provided oprortunities for expressing and
sharing ideas. .

Participants spent class time involved in worthwhile activity.

Help and encouragement were readily available from the instructional
staff.

Formal presentations by instructional staff vare stimulating.

The objectives of the workshop were clear.

The objectives of the workshop were realistic.

The topics and activities were appropriate to the workshop
objectives.

The information provided by the workshop is usable.

The workshop design facilitated participant involvement.

Participants were encouraged to implement new *deas.

The workshop stimulated participant interest.

The workshop has helped me to understand the metiric system (SI).

The instructional methods employed in the workshop have helped me
to understand instructional concepts associated with teaching
about the metric system (SI).

The workshop has increased my awareness of instructional alternatives.

The workshop has helped me toward the achievement of the objectives
I have as a teacher.

The workshop has given me new ideas on how to improve instruction in
my classroom.

The workshop has introduced me to equipment, materials and methods
that I haven't used before in teaching.

The workshop has enhanced my understanding of instruction across grade
levels.

The workshop satisfactorily met my expectations.

I approve of the grading policy employed in this workshop.

I would recommend this workshop to my colleagues should the same
instructional staff offer it again.

I would attend another workshop conducted by the staff who planned
this workshop (if the topic interested me).

-- PLEASE TURN TO ITEMS ON OTHER SIDE --
I3
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In Items 27-31, place an 'X' in that blank between the word pair which comes closest
to expressing your feelings about the workshop. :

(27) effective:__:_ : : : :ineffective
(28) pleasant:_:_: : : :unpleasant

- (29) valuable:_ :_ : : : :worthless
(30) 1interesting i_i_: : : :boring
(31) important:__ : : : : :unimportant

In Items 32-37, respond YES by circling '2' or NO by circling '1'.

NO YES

1 2 (32) Do you feel that iz is feasible for you tc share the materials
and/or ideas developed during the workshop with fellow teachers
who did not attend the workshop?

1 2 '(33) Do you intend to do so?

1 2 (34) Have you done so already?

1 VA (35) Do you feel that it is feasible for you to incorporate the
activities, strategies, and/or materials investigated in this
workshop into your instructional setting?

1 2 (36) Do you intend to do so?

1 2 (37) Have you done so already?

(38) What was the one best thing about this workshop?

(39) What was most in need of improvement in this workshop?

(40) Please use the space below to make specific suggestions or comments which might
help us to improve our workshops. '
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APPENDIX XII

Computer Programs

(a) ROUTER
(b) FILEMGR
.(¢) GRADER
(d) ANCOVA
(e) CONLOAD
(f) SIASCORE
(g) OPINION
108
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APPENDIX XII(a)

ROUTER
IV REMssgsixRUGRKAM NARLE
20 REmnm RUUTER
Ay REm
LY Rhrmgassdinls U LASYT REVISION
SU Wi 1Y80-&-49
o0 Rbm
FEC Rididcraiansnl THORD )
g Ko RUB KANSKRYy SUIENCE & MATHEMATICS TEACHING CENTER
AU U BUX 8992 UNIVERSITY STATIONs LARAMIE, Wy 82071
0V R ' FHUNEN 30//7856-6381
IiV 0 Wi
12V RomaanEXPRUGRAR DESCRIFTION
ISV R THIS FROGRAM RUUTES THE USER OF THE METRIC GRANING/ANALYSIS
FEIURE (N PROGRAM AMONG THE INITIAL OFTIONS OF CREATING OF DESTROYING
FRCUN ! vafa FiLkds OF SCORING TESTSs ATTITUDRE SCALES OF OFPINICGNNAIRESS
08 Rl st UF CONDUCTING ANALYSES OF THE RESULTS ORTAINED IN THE
S8 it SLURING .
FEE U SR
IV Rk IN FBCTs THE FROGRAM CREATES/IESTROYS FAIRS OF FILES.
POV RE . ERUr FRIR CONTAINS A DATA.FILE FOR STORING FRE-, FOST-
2.9 g, ANLD LRBTEST RESULTS ANIN A SECOND FILE TO HOLD THE
2EV Wy MEVRIC OPINIONNAIRE DATA FOR THE SAME CLASS. THE LATTER
2EV e to ALWAYS FORMED BY AFFIXING A ‘97 TO THE NAME OF THE
240 Bl FORMER FILE, (THIS IS THE REASON THAT THE USER Is
L8 FERMITTELE ONLY 7 CHARACTERS IN THE NAME OF 4 IATA FILE.)
A’—‘:":" I.L I‘!
L4 Klimpas s KEETIES OF ntﬂGRw REQUIRED ¢ INCLUDNING ARRAYS USED RY THE FROGRAM)
2u0 Kb 2400 BYVES
2FE R
A0 P s G K HARLWARE CONSIDERST IONS
KYS N T WRITVEN FOR A nUhIHofAR HGRiAlGN II {48K) WITH IUal. DISK
WU RLR ORIVES ANL USING VERSION T.3 MICROSOFT RASIC.
A4 Rt -

20 Kb Fwaid¥L 187 OF NURMERIC VARIARLES

K I N Ri = FLiG \HHLN = 13 THAT NO SPECIFIC CLASS DATA IS INVOLVED
Set KRB Ka = riaG 70 SELFCT “GRADRER’ s “OPINION’ OR ‘ANCOUA’

S50 Rin R4 = reAG (WHEN = 1) TO CHAIN TO THE ‘FILEMGR’ FROGRAM

S0 s

S¥YU 0 REF RN aXLARENSIONS OF NUNMERIC ARRAYS

400 K ‘Ufh t LEY

430 ®in
49 NihssmsilIn{ OF STRING VARIAELES

£A0 KL N% = NAME OF DATA FILE
3 H 1% = STRING VALUE OF THE DIISK DRIVE NUMRER OF N$ .
A8 Wih L% = COMFLETE FILE REFERENCE (NAME + FILE NUMRER)

400 N

470 RLAARRKKOIMENSSONS OF STRING ARRAYS
480 DIM NB(20)

490 Rim
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ROUTER (Continued)

REMXXKLLL L) uF bBATA FILES aND/OUR OTHER FROGRAMS USED £8Y THIS PROGRAM

REr © FiLEMGLK = PROGRAM TO PERMIT THE NONFROGRAMMER TO CREATE

KEM OR LESTROY DATA FILES

[N buMir JILE = DUnny FILE TO HOLD INFO ARQUT DATA FILE

Rt LRAVER = PRUGRAM TO GRARE FRETESTSs FOSTTESTS ANI' LARTESTS
RE ™ UMINLIUN = PRUGRAM TO SCORE/ANALYZE HMETRIC OPINIONNAIRES

REM ANCUVA = PROGRAM TO CONDUCT FRETEST/FQOSTEST OR

REM FREIEST/LAKTEST ANALYSES OF COUARIANCE

REM SLABLORE = FRUOGRAM 70 SCORE AND SUMMARIZE THE SI ATTITULE

e M SCALE

RE

REMARXFERLELIN FMaln FRUGRaM
GOsuL 1000 \Kem CLEpR FHE SCREEN
. LUTUR Y10AREM INLTIALIZE NUMERIC VARIARLES
LUtitk FPONRENM LDESCRIBE THE FROGRAM TO THE USER
GUELE L040\REM OFTIUN TO USE THE ‘FILEMGR’ FROGRAM
RE Cumdi g LeNAL UHALN U THE “FILEMGR’ PROGRAM
L RKe=3 THEN CHAIN “f SLEMGR"®
LGudur 1100NREM SELLLT SCORE OR ANALYSIS OPTION
K. VAl ry osUm IF NU SPECIFIC CLASS DATA IS INVOLVUED
A o Ri=3 HieN 710
LLUBHE 1%30\REM LLENTIFY FILE TO BE SCORED OR ANALYZER
LUSDUE 1oed\KLR STORE DATA FILE DRESCRIFPTION IN ‘DUNEFTLE
L UHALR tU " GRADER s “OFINION’, ‘ANCOVA’s OF “SIASCORE’
U RS BUTO F30574040750,769
LhALn “eRAER"
CHAIN "OFINION®
CHRIN TANCOVA"
Uh&in "S5IASCORE"
RiRRs 5ELNG UF MAIN PROGRAM
b :
No PIEAFRRFSULRUUTINE TO DESCRIEBE THE PROGRAM FURPOSE TO THE USCR
BUSDUR 1000
L METRIC ELUCATION EVALUATION FROGRAMS"\I\!

P THIS FRUGRAM WILL ROUFE YOU TO SEVERAL OTHER"\!
[ FROGRAMS WHIUH HAVE RE DESIGNEI! TO LET YOU SCORE AND"\!
i ANALYZE THE mbTRIC TESTS, ATTITUDE SCALEs AND' OPIN-"\!
fo IONNRIRE LEVELOFELM RY THE TRI-STATE METRIC CONSORTIUM."
AN
INFUr = FRESE fHE <RETURN> KEY TO CONTINUE. "»>Y$
GOSUR 1000 '
RETURN
REM _
REMARXXXOGURROU L INE iU INTIAL LZE NUMERIC VARIAKRLES
Ri=0 ;
R3=0 :
Ra=0 B
RE UGN :
REM .
REMIGCRERSURKOU Y ING T8 INTIALIZE STRING VARIAERLES .
REM O INLIIALIZATION NEEDED -
REM 1i0 :

i18 : -



ROUTER (Continued)

1000 KREM SUBROUTINE TO CLEAR THE SCREEN

1010 LCHR$( 27 )5 " %"
1020 RETURN

1030 REM |

1040 REM SUBROUTINE TO OFT USE OF THE ‘FILEMGR’ FROCRAM

1050 GOSUE 1000

1060 P BEFORE GOING ANY FURTHER» IO YOU NEED TO CREATE"\!
19070 o (1.E.s NAME AND' SPECIFY THE DISK DRIVE NUMRER OF ) OR"\!
19080 P TO DESTROY (I.E.» ERASE FROM SOME DISK) A DATA FILE®\!
1090 P FOR SOME PARTICULAR GROUF OF PERSONS?"\!\!

1100 INFUT * ANSWER YES OR NO. "»Y$

1110 GUSUE 1000

1120 IF Y$="* THEN 1060 ELSE IF Y$(1,1)="N" THEN 1140

1139 Ré=1

1340 RE TURN

1150 Red SUBROUTINE TO CHOOSE SCORING/ANALYSITS OFTION

1160 GOSUR 3000 _ -
1176 P YOU CAR USE THIS FPROGRAM TO [0 ANY ONE OF THE FOLLOW-"\1
1189 P ING TASKS:"\! |
119¢ P 1. GRADE A SET OF THE CONSORTIUM’S PRETESTS,"

1209 P FOSTTESTS OR LARTESTS"\!

1230 S 2. SCORE ANI! SUMMARIZE CLASS RESPONSES TO"

1220 : pe THE GONSORTIUM‘S METRIC OPIONINNAIRE"\!

1250 i 3. CONIUCT AN ANALYSIS OF COVARIANCE USING”

1240 P TESTS THAT HAVE ALREAD'Y REEN GRADEDI"\!

1250 pe 4. SCORE ANI' SUMMARIZE CLASS RESPONSES TO THE®

1260 po CONSORTIUM’S ATTITUDE SCALE { REGARIIING U.S.”

1270 i ALRUPTION OF THE METRIC SYSTEM)"\!

1280 INFUT » TYFE THE NUMBER OF YOUR CHOICE. "sR3$

2290 SOSUE 2000 ‘

130¢ LF R3%$="" THEN 1170

1310 iF RE%<3"1" THEN IF RZI$<3"2" THEN IF R3$<3"3" THEN 1320

3220 IF R3$<5"4" THEN 1170

1549 R3=VALRES)

1340 IF R3<:1 THEN 1520

1350 !TAB(8),"D0 YOU FLAN TO USE THE SCORES TO LATER PERFORM AN"\!
1 360 FIAB(S)s "ANALYSIS OF COVARIANCET®\ !

1379 INFUT » ANSWER YES OR NO. "»Y$

LAED BOSUE 1000

1599 IF ys="* THEN 1450 ELSE IF Y$(1,1)="N" THEN 1520

1400 e SINCE YOU FLAN TO USE THE TEST SCORES TO CONDUCT AN"
1410 I"ANALYSIS OF COVARIANCEs BE CERTAIN THAT YOU HAVE THE®

1420 I"FOLLOWINGS "\! :

1440 . P ¥¥BOTH A FRETEST ANI POSTTEST FOR EACH PERSON IN THE"
1440 g CLASS IF YOU WISH TO DO A PRETEST/FOSTTEST ANALYSIS”
2450 Sy ANDI\ ) '

1460 i ¥¥EOTH A PRETEST ANI' LARTEST FOR EACH PERSON IN THE"
1479 o CLASS JF YOU WISH TO D0 A FRETEST/LARTEST ANALYSIS."\!
1480 P"FLEASE CHECK 70 SEE THAT YOU HAVE THESE ‘PAIRINGS’ REFORE"
1490 I"EEGINNING TO ENTER ANE.TEST RESULTS. "\ ! -

| - 1i
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ROUTER (Concluded)

1500 InFuy » . FRESS THE RETURN KEY TO CONTINUE. "sY$
1540 GOTO 1520
1020 RE FURN
1940 REN
1540 REM SURRUUTINE TO INFUT THE NAME AND' DRIVE NUMRER OF THE DATA
1558 Red FILE WHICH Y8 TO RECEIVE GRADING OR ANALYSIS
1560 GUEUR 1000
157¢ P FLEASE TYFE THE NAME OF THE DATA FILE WITH WHICH®
1 5RO P"YOU L. BE WORKING."\!
1590 z“ . REMEMBER THAT THE NAME OF A DATA FILE CANNOT CONTAIN"
1 &y “ MORE THAN 7 CHARACTERS ANDN THAT IT CANNOT CONTAIN SPACES®H
e I"UR COMMAS "\
360 HREUT ¥ WHAT IS THE NAME OF THE DATA FILET ",N4
3 a0 GGSUB 1000
LG40 Lro W=t THEN 1570 ELSE L=LEN({N$%)
1a58 IF L8 THEN 1700
1680 = tHE NAME OF A [ATA FILE MAY HAVE AT MOST 7 CHARACTERS, ™
F YRV PYTHE FILE NAME “"yN$sy"’ CONTAINS"sLs" CHARACTERS, "\
) b FLEASE CHECh THAT NAME ANII ENTER IT AGAIN."\!
1699 GUTYU 1620 -
1700 FUR J=1 TO L
i/10 1 ABCINS{I»I))=32 OR ASCI(N$(IsI))=44 THEN EXIT 1740
G720 NEXT I
759 soTQ 17790 .
1749 b SOMETHING’S WRONG. THE NAME OF DATA FILE CANNOT CONTAIN"
1750 '"SPACES OR COMMAS--ANDI ““sN$s"‘ DOES., FLEASE CHECK THIS."\!
1769 COTo 16290
1770, o NOW TYFE THE NUMBER (1 OR 2) OF THE DISK DIRIVE IN WHICH®
1780 EYAIN WHICH THE faT1a FILE “"yN$s"’ WILL RE HOUSED' DURINEG TTS USE."
1790 INFur v "y [t :
1809 GOSUR 1000 ‘
1319 IF =" THEN 1770
1820 IF <"1 THEN IF f3<>"2" THEN 17790
1840 Co=NE+"y"+013
1349 R TURN
1850 REf
1860 REN UBRUUTINE TO STORE [ATA FILE DESCRIPTION ‘DUMEFILE’
1870 UFEN #0y "DUMBFILE"
18ue WRITE $0y N%s [%, C$ }
1899 CLUSE $0
1900 RETTURN

11z

L
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APPENDIX XII(b)

FILEMGR

REMKKXKKFROGRAM NAME
RE M FILEMGR
REN
REMX%%XXDATE OF LAST FROGRAM MODIFICATION
RER 1980~4-27 ,
RE M
RE i
RE ¥ ¥k ¥ XAUTHOR( 5 )
REH BOR KANSKY> SCIENCE & MATHEMATICS TEACHING CENTERS»

REM BOX 3992 UNIVERSITY STATION» LARAMIE, WY 82071

RE FHONE\ 307/756~6381

RER

REM¥XKXKFROGRAH DESCRIFTION :

REN THE FROGRAM PERMITS THE NONPROGRAMMER TO CREATE OR DESTROY

RE IATA FILES,

REM

RE AS WRITTEN, EACH FILE CREATED WOULD BE OF SIZE 2048 EYTES

=2 {THAT IS, 8 DISK SECTORS OF 256 BYTES EACH). THIS CONSTRAINT
RE IS EASILY ALTERED BY CHANGING THE VALUE OF THE VARIAELE S

RE# USED IN THE PROGRAM.

REH : |
REM¥¥XXXRYTES OF MEMORY REQUIRED (INCLUDING ARRAYS USED BY- THE PROGRAN):
REM 9725 RYTES —-—~. |
REH

REMX¥%#XHARGWARE CONSIDERATIONS

(£ WRITTEN FOR THE NORTHSTAR HORIZON II MICROCOMPUTER WITH -

RE i DUAL DISK DRIVES, :

o]

REM®EXXKLIST OF NUM _RIC VARIARLES

KEr L = LENGTH OF FILE NAME
R - [ = DRIVE NUMBER OF FILE

i S = SIZE (IN SECTORS OF 256 KYTES EACH) OF FILE
REM T = TYPE OF FILE <TYPE 3 IS A DATA FILE)

RENM C = CHOICE OF OFERATION ON FILE ¢ 1=CREATE, 2=BESTROY)
RER

REMERXXXKXDIMENSIONS OF NUMERIC ARRAYS

REM NONE USEL

REM

REMXXXXXL IST OF STRING VARIARLES

REH -+ N% = FILE NAME

RE# I3 = STRING VALUE OF @

REM €% = STRING VALUE OF C

REM '

REMXXXx¥[IMENSIONS OF STRING ARRAYS
- DIM N3¢20)

REH

REMXKXX¥LIST OF DATA FILES ANI/OR OTHER PROGRAMS USET BY THIS PROGRAM
RE#H DUMBFILE = A FILE TO STORE THE NAME OF THE NEWLY CREATED
REHM FILE WHILE CHAINING TO THE MAIN PROGRAM
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FILEMGR (Continued)

REM
Rer
REM

ROUTER = NAME OF THE (SAMFLE) MAIN PROGRAM WHICH MAKES
USE OF THE FILE JUST CREATED

REMKKXXHBEGIN MAIN PROGRAM

if

RER
REMX® %%

REM

GOSUR 890\REM INITIALIZE NUMERIC VARIARLES

GOSUR 990\REM CLEAR SCREEN

GOSUR 720\REM DESCRIBE PROGRAM TO USER

G0 TG THE AFFROFPRIATE SUBROUTINE TO CREATE OR DESTROY A FILE
iF €=1 THEN GOSUR 1030 ELSE GOSUR 1550

IF A FILE IS TO BE CREATED» STORE ITS DESCRIFTION IN ‘DUMRFILE’
IF C=1 THEN GOSUR 1499

GO0 TC THE AFPROPRIATE SURROUTINE TQ CREATE OR DESTROY THE

DATA FILE DESCRIRED

IF C=1 THEN GOSUR 1910 ELSE GGSUB 2030

OPTION TO RERUN THIS FROGRAM OR TO CHAIN TO THE MAIN PROGRAM
GUSUR 990\REM CLEAR THE SCREEN

‘" DO YOU WISH TO USE THIS FROGRAM TO CREATE (OR DESTROY)"
INFUY "ANOTHER DATA FILE. {(ANSWER YES OR NO.) ",Y$

wsSURk 990 ’

i YB="" THEN 650 ELSE IF Y$(1,1)‘"Y" THEN 540 ELSE 2220

KAXARERD OF MAIN PROGRANK

G AKGURROUTINE TO FtS&RlB: THE PRGGRAM PURPOSE TO THE USER

DATA FILE CREATION/DESTRUCTIGN PROGRAM"\!
B THIS PROGRAM WILL PERMIT YOU TO CREATE OR DESTROY A",
P DATA FILE.”
PUWHICH OF fHE FOLLOWING D0 YOU WISH TO LO?"\!
pY 1. CREATE A DATA FILE (I.E.» GIVE THE FILE A"
L NAME AND SFECIFY ITS DISK DRJVE NUMRER)"
2. DESTRQY A DATA FILE {I.E.» ERASE AN EXIST-"
p FILE FROM A& DISK)"\}
INPUT “TYPE THE NUMBER OF YOUR CHOICE. "»C$

’N

GOSJg 9290
if CH="" THEN 750
IF C$«xm1v THEN IF C$<>"2" THEN 750
L=VALICS
RETURN
#OUBROUTINE TO INTIALIZE NUMERIC VARIARLES
=0
5=3
T=3
L0
T

B

REMFKARXGURROUTINE TO INTIALIZE STRING UARIAERLES

REM
REM
REM

NOT NEEDED
SUBROUTINE TG CLEAR THE SCREEN
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1009
i0i¢
1020
1930
1040
105¢
10860
1070
1089
1999
1100
11190
1120
1130
1149
1180
11590
1179
1i8¢
1199
12090
1219

12290 .

123¢
1249
12590
1280
1270
128¢
1220
1309
1310
132¢
1339
1340
1350
1359
1379
1380
139G
1400
1419
1429
14390
1449
14590
14690
14790
14890
14990

FILEMGR (Continued)

REH
RER

REm

RE

FCHR3(27 )y " %"
RETURN

SUEROUTINE TO INFUT THE NAME AND' DRIVE NUMEBER OF THE DATA
FILE TO BE CREATED

COSUR 990 :

E YOU MUST GIVE A NAME TO THE DATA FILE YOU ARE AROUT™
I"TO CREATE."\!} '

£ THE NAME SHOULI* CONSIST OF NO MORE THAN 7 CHARACTERS®
" NUMBERS ANI! LETTERS)."\!

" COMMAS ANI! SPACES ARE NOT FERMITTED AS PART OF A FILE®
FYNAME, " -

i .

INFUT * WHAT NAME PO YOU WISH FOR YOUR FILE? ",N$

EOSUE 990

IF N$="" THEN 1030 ELSE L=LEN(N$)

IF L{=7 THEN 1210 :

i THE FILE NAME ‘"sN$5"’ CONTAINS",L," CHARACTERS. I°
I"CAN‘T USE A FILE NAME OF MORE THAN 7 CHARACTERS."\!

in PLEASE CHOOSE A NAME WHICH IS",L—7," CHARACTER(S)"
I"SHORTER. "\GOTO 1120

LOOF TG CHECK FOR COMMAS OR SPACES IN N$

FOR I=1 TO L

IF ASC{NS$(I,I))=32 OR ASC(N$(I»I))=44 THEN EXIT 1260

NEXT I '

GOTO 1300

in REMEMEER...A FILE NAME IS NOT ALLOWED' TO CONTAIN ANY"
I"SFACES OR COMMAS. THE NAME YOU GAVE ME (“*»N$,"’) DOES.,"
{"FLEASE CHUOSE A FILE NAME WITHOUT SPACES OR COMMAS . »

€OTO 1120 .

(n I MUST ALSO KNOW THE NUMBER (1 OR 2) OF THE DISK DRIVE®
I"IN WHICH YOU WILL KEEP PLACE THE FILE “"sN$s"’ WHEN USING IT.”
1}

INFUT ® CHOOSE A DRIVE NUMEER (1 OR 2)! ",D$

GOSUR 990

IF Ds="" THEN 1300 ELSE D=VAL{Di$)

IF D=1 OR I=2 THEN 1380 :
tn I ION'T HAVE A DISK DRIVE WITH THE NUMEER”sIty" ."\GOTO 1320
o AS I UNDERSTAND IT; YOU WISH ME TO SET UP A DATA FILE AS"
I"FOLLOWS: "\! . :
in FILE NAME: ",N$

i DISK DRIVES ",I\!

'iNPUT "IS THIS CORRECTT (ANSWER YES OR NO.) ",Y$

GOSUR 990

IF Y$="" THEN 1380 ELSE IF Y$ (1,1)="Y" THEN 14790 =
bn IN THAT CASEsy I‘LL HAVE TO ASK FOR THE INFORMATION AGAIN."
INGOTO 1030

RETURN

REM :

SUBROUTINE TO PLACE THE FILE DESCRIPTION IN THE DUMMY FILE

ediad
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FILEMGR (Continued)

1500 OFPEN %0y "DUMRFILE"

1510 WRITE #0y N$s» Ity Sy T
C 1820 CLOSE %0
15390 RETURN
1540 REM ’ T
13590 REH SURROUTINE TO INPUT THE NAME AND DRIVE NUMEBER OF THE DATA
1360 REM FILE TO BE DESTROYERD
15790 '"TYPE THE NAME OF THE DATA FILE TO RE DESTROYELD."\!
15890 INFUT " " NS
15990 GJSUR 990 i
1690 IF N$="" THEN 1570 ELSE L=LEN{N$)
16190 IF L<{=7 THEN 14469 )
1620 i SOMETHING’S WRONG. A FILE NAME CAN HAVE AT MOST 7 CHAR—"
16390 '"ACTERS. HOWEVER, “",N$s"’ HAS",L," CHARACTERS. PLEASE CHECK"
1649 I"THE NAME OF THAT DATA FILE AGAIN.\!
14650 6070 1570
146690 : FOR I=1 TO L
"16790 IF ASC{NS$(I»I))=32 OR ASC(Ns(I!I)) 44 THEN EXIT 1760
16890 NEXT I
16990 gn WHAT IS THE NUMEBER (1 OR 2) OF THE LISK DRIVE IN WHICH®
17990 '"THE DATA FILE “"sN$s"’ IS HOUSEDI?"\T
1710 INFUT 3137
17290 _ GOSUR 990
173¢ IF L[$="" THEN 14990
1740 IF 0$<x"1" THEN IF L$<>"2" THEN 16990
1750 G0TO 1800
1760 g - SOMETHING’S WRONG. A FILE NAME IS NOT ALLOWED TO®
17790 _1"TO CONTAIN SPACES OR COMMAS~-YET ““,N$s"’ DOES. PLEASE"
1789 I"CHECK THE NAME OF THAT FILE AGAIN."\1 ‘
17990 GO8TO 1570
1800 th AS I UNDERSTAND IT, YOU WISH ME TO DESTROY THE DATA FILE®
1819 I"RESCRIBED AS FOLLOWS: »\!
18290 p FILE NAME: "sN$
1830 i RISK DRIVE: "sI$\!
13490 INPUT "IS THIS CORRECT? <(ANSWER YES OR NO.) ",Y¥$
1359 GOSUR 990 -
18690 IF Y$="" THEN 1800 ELSE IF Y${1s1)="Y" THEN 18990
1870 [ IN THAT CASEs I’LL HAVE TO ASK FOR THE INFORMATION ACAIN.”
18890 INGOTO 15790 : .
18990 RETURN
1900 REM :
1910 REM SURROUTINE TO CREATE THE FILE ON THE DISK SPECIFIED
19290 in I’M NOW READY 70 CREATE THE FILE YOU REQUESTED ON"
© 19390 1" BISK IN DRIVE #"sDy"."\1
19490 P CHECK TO MAKE CERTAIN THAT THERE IS A DNISK NOW™
1950 _ "IN DRIVE #"sI'»y". THEN PRESS THE RETURN KEY."\!
196¢ INPUT * "4 R$ :
1970 REM THE NEXT LINE CREATES A DATA FILE FOR PRE-» POST~s LARTEST DATH
1980 CREATE N$+"»"+DI%s Sy T
1990 REM THE NEXT LINE CREATES THE ASSOCIATED FILE FOR OPINIONNAIRE DATA
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2000
2010
20290
20390
20490
2050
2060
2070
20890
209¢

2100

21190
2120
2130
21490
)150
2160
2178
21890
21990
22090
22190
2220
‘b’)"’o

Ay
22490
?250

248¢

FILEMER (Concluded)

REH

EM
F\L‘) H

REHN
REM
REw

oy
[AS ol i

CREATE "9"+N$+"s"+Di%y Sy T
RETURN

SUBROQUTINE TO DESTROY THE DIATA FILE ON THE DIISK SPECIFIEL

bu I’M NOW REARY TO DESTROY THE DATA FILE ‘“"yN$,»*‘ WHICH"
i"I5 SUFPPOSED TO BE IN DRIVE #"s0$»"."\!

by CHECK TO MAKE CERTAIN THAT THE DIISK CONTAINING THAT®
!"FILE IS NOW IN DRIVE #"»I%$s". THEN PRESS THE RETURN KEY."\}
INFUT *® "sR$
GOSUR 92990

CHECK TO SEE IF THE DATA FILE HESCRIBED IS ON THE DISK
INDICATER

IF FILE(NS+","+D1%)=3 THEN 2200

b I CANNOT FIND A DATA FILE NAMED “",N$s*’ ON THE DISK®
T"IN ORIVE #"sI$s","\}

" D0 YOU WISH TO PLACE A DIFFERENT DISK IN IRIVE #",0I$
;ﬁPUT "ANDI TRY AGAINT (ANSWER YES OR NG. ) ",Y$

&05UR 9990

IF Y$="" THEN 2140 ELSE IF Y$(1,1)="Y" THEN 2050 ELSE 22190
DESTROY N$+""+0%
RETURN
KETURN 7O THE PROGRAM FOR WHICH THE DIATA FILE WAS CREATED

OR DESTRBYED

IN THIS EXAMFLEs THAT PROGRAM IS CALLED' /ROUTER’ AND IS
HOUSED IN DISK DRIVE 31,
CHAIN "ROUTERs1"
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10
20
30
49
S50
69
79
89
90
100
110
120
130
1490
150
160
170
1890
199
200
210
22
2390
240
250
269
270
280
290
300
310
320
330
340
350
3460
379
380
390
A
419
420
430
449
4590
460
470
430
490

APPENDIX XII(c)

GRADER
REMXXXXKPROGRAM NAME
REM GRADER
REMXXXXXLAST BATE OF REVISION
REM 19890-7-1
REMX%5%%XAUTHOR
REM . ROR KANSKYs SCIENCE & MATHEMATICS TEACHING CENTER»
XEM ROX 3992 UNIVERSITY STATION» LARAMIE, WY 82071
REM FHONE (307 »/766-6381
REMX¥xXXkXPROGRAM DESCRIPTION
REM THE PROGRAM SCORES THE PRETESTS, POSTTESTS AND LARTESTS DEVELOPED
RE# BY THE TRI-STATE METRIC CONSORTIUM, RESULTS ARE STORED' IN DATA
REM FILES FOR EACH CLASS INVOLVELD,
REMX¥XKXXBYTES OF MEMORY REQUIRELD { INCLUDING ARRAYS USET* RKY THE PROGRAM)
REr 23 300 RYTES
REMXXXXXHARDWARE CONSIDERATIONS
REH WRITTEN FOR A NORTHSTAR HORIZON II (48K) WITH DUAL DISK DIRIVES
REM AND! USING VERSION S.1 RASIC :
REMIOKKAKLIST OF PRINCIFAL SFRING VARIARLES USED EY THIS PROGRAM
REM N$ = NAME OF THE DATA FILE :
RE¥ D1%$ = STRING NAME OF THE DISK DRIVE NUMRER OF THE DATA FILE
REM : C$ = N$4+","+0$ (USED FOR FPROGRAM ACCESS OF THE DATA FILE)
REM I$ = INSTRUCTOR-'S NAME (FOR THE CLASS N$)
REM L$ = _LOCATION AT WHICH THE CLASS N$ WAZ TAUGHT
REM B$ = DATE THE CLASS N$ BEGAN i

REM*SXXXDTMENSIONS OF STRING ARRAYS
DIM N$(B)y C$(12)y IS(S5)y L$(S5), D$(S5)

sobes Sarctind Radtiddeere

REM#*¥*XLIST OF PRINCIPAL NUMERIC VARIARLES USED TN THIS PROCRAM
REM B(I)E(I)sL(I) = ARRAYS HOLDING TEST RESPONSES INPUT FOR

REM FOR A PARTICULAR STUDENTs I

REM BICI)sEIC(I)sL1(I) = ARRAYS HOLDING THE TEST-KEY VALUES

REM BPCI),E9CI)SL9(T) = ARRAYS HOLDING TRIPLETS {PRETEST/POSTTEST/ |
REM : LARTEST ) OF TEST SCORES FOR EACH STUDENT IN:
RE t§ A GIVEN CLASS (MAXIMUM ENROLLMENT OF 100) °
REM RCIDs»A(I) = ARRAYS TEMPORARILY HOLDING VALUES COMPUTED IN THE
REM PROCESS OF PRINTING SURTEST RESULTS ;
RE# RICI)PALCI) K2 T)sA(I)SLE(I) = ARRAYS USEL TO ACCUMULATE CLASS3
RE it TOTALS ON 3URTESTS ANI' LARTEST .
RE# ITEMS E

REMAKKKXDIMENSIONS OF NUMERIC ARRAYS

BIM BCS2)y E(S52)» L(52) -

DIM B1C(32)y E1(52)» L1(13)y L2C(13)s L3C13)y L4C(13)
DIM B9(100)y E9(100)s L9(100)

DIM K(13)s A(H)

RIM K1(8)» A1(6)y K2(8)sy A2(S6)y L5(13)

REM¥X¥k¥XLIST OF DATA FILES ANII/OR OTHER PROGRAMS USEL BY THIS PROGRAMN

REM DUMBFILE = A DATA FILE HOLDING A DESCRIPTION OF THE GLASS

REM DATA FILE TO BE USED RY THIS PROGRAN -

RE# ROUTER = A ROUTING PROGRAM WHICH USES THIS PROGRAM FOR

REM GRARING ANI! WHICH RELATES IT TO OTHER PROCRAMS
127 118
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GRADER (Contirued)

REM IN THE SCORING/ANALYSIS PACKAGE
RENM FILEHGR = A PROGRAM WHICH CREATES ANDl DESTROYS DATA FILES
REnR ' USEDR* BY THIS PROGRAM

REMXKXXXHAIN PROGRAM BEGINS

GOSUR 3779

REM x%x% REAL IN THE LATA FILE DESCRIPTION FROM ‘ DUMRFILE’

OFEN %0 " DUMBF TLE"

REAL $0» N$» D1, C3%

CLOSE #90

D9=VaL{ ti e )

REM %%%x LESCRIBE PROGRAM FUNCTION TO THE USER

PN -

i METRIC TEST SCORING PROGRAM"\!

pu THIS PROGRAM WILL PERFORM ANY OF THE FOLLOWINE SCORING TASKS WITH"
'"RESPECT TO THE DATA FILE THAT YOU’‘VE CALLELD /" ,N$st’: "\}

L 1. SCORE THE METRIC PRETESTS"

b 2. SCORE THE METRIC POSTTESTS"

i 3+ SCORE THE METRIC LARTESTS"

in 4. VIEW THE CONTENTS OF “"sN$s"‘. (THIS ‘VIEWING/ INCLULES®
i OFTION OF PRINTING THE RESULTS .OF THE SCORINE. NG

{"IN THE CASE OF EACH OF THE THREE SCORING TASKSs THE RESULTS OF THE"

1 PSCORING WILL HE STORED IN “"sN$s"’ o "\! :
inpayY » TYFE THE NUMRBER OF THE SCORING TASK YOU WISH TO PERFORM. "sR$
GOSUE 5770

IF Re="" THEN 810

IF Ri'ﬁ‘l" THEN IF R$<>"2" THEN IF R$<>"3" THEN IF R$<>"4" THEN 610
K=Vab{ %

ia iN ORHDER TO CARRY OUT THIS™ TAShy THE nAaTaH FIEE ‘NS " MUST™
PURE HUGUSED IN DISK ORIVE #"s09,.7 PLEASE RE CERTAIN THAT IT IS THERE.®
Ny FRESS THE RETURN REY TO CGNTIﬁﬂE. "y

INFUT ¥4

LOSUR 5770

AF FILE(T% =3 THEN 2390

L I CANNDT FIND A DATA FILE-NAMED “"od$s"’ IN DREEUE $°s0%s" "
PWHIUH OF THE FOLLOWING THINGS I YOU WESH TO DO NGSS™ !

i 1+ OSEARCH FOR “"sN$s"’ ON ANOTHER DISK (BY PLACING THAT"
P BISK IN DRIVE #",09 :

P 2. CREATE A FILE NAMED “"sN$9"‘ ON DRIVE #7,09

i 3. LEAVE THIS PROGRAM ALTOGETHER"\!

INFUY " TYPE THE NUMBER OF YOUR CHOICE. ",R1$
GUSUR 3770 .
iF R1$="* THEN 800

IF R1$<:"3" THEN IF R1$<>"2" THEN IF R1$<>"3" THEN 800

Ri=Val{R1i$)

BN R1 GUOTO 7409920460790

CHAIN “Fii EMGR"

IF R2=1 THEN 134690

IF R4 THEN 9890

GOSUER 3330\REM READ THE DATA FILE

GOSUR 4530\REM PRINT THE CONTENTS OF THE DBATA FILE

GOTO0 3IS80\REM CHOOSE NEXT PROGRAM OPERATION

e HAVE YOU ALREAD'Y ENTERED ANY TEST SCORES IN THE FILE “"sN$s"‘ 7"
INPUT. "(PLEASE ANSWER YES OR NO.) "sY$ ,

£ 119
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GRADER (Continued)

1000 GOSUR 3740

1010 IF Y$="" THEN 989

1020 IF Y$(1,1)="N" THEN 1030 ELSE 1330
1030 {TAR(25)» “BE BACK IN A FEW SECONIS,”

1040 GOSUE 4310\GOSUR 3740
1050 1" I NOW NEED THE FOLLOWING ITEMS OF INFORMATION AROUT THE CLASS"

1060° 1"WHICH YOU HAVE GIVEN THE CODE NAME ‘"»N$»"‘, 1IN RESPONDINGs DO NOT®
1070 !"TYPE A RESPONSE WHICH IS LONGER THAT THE ROW OF ‘=’ MARKS WHICH IS"
1080 !"FROVIDED AS A TYPING GUIDE."
1090 GOSUE 3760
1100 INPUT "  INSTRUCTOR’S NAME: "»,I%
1110 IF LEN(I$)<41 THEN 1130
1120 GOSUE 3710\GOTO 1090
1130 GOSUE 3740
1140 INPUT "  LOCATION OF CLASS: "sL$
1150 IF LEN(L$)<41 THEN 1170 :
1160 GOSUE 3I710\GOTC 13130
1170 GOSUER 3760
1180 INPUT © DATE CLASS EEGAN: ",n$
1190 IF LEN(ID'$ )<41 THEN 12190 :
1200 GOSUR 3710\COTO 1170
1210 i\t , =
1220 INFUT " TOTAL NUMEBER OF CLASS SESSIONS
1230 IF M9<100 THEN 1250
1240 GOSUE 3710\60TO 12190
1250 I\ ' ==

-.126¢ INFUT " LENGTH (MINUTES) OF EACH SESSION: ",79
1270 IF T79<1000 THEN 1290
1280 GOSUR 3710\E0TO 1250
1290 GOSUE 5800
1300 GOSUR 3740
1310 IF E9=1 THEN 1090
1320 GOSUE 3749

"1330 ON R GOTO 1340,1350,3090,950
1340 V1$="PRETEST"\U2$="A"\GOTO 1340
1350 V1$="POSTTEST"\V2$="R" :
1360 1" I'M REALY TO ACCEPT SCORES ON THE *sU1$s" (VERSION "sV2$,") OF THE".
1370 {"MULTIPLE-CHOICE TESTS CONCERNING KNOWLEDGE AROUT THE METRIC SYSTEM.®\!
1380 1" FOR EACH STUDENT: " 1
1390 1* . ¥k FIRST INPUT THE S5 RESPONSES TO THE ITEMS OF QUIZ 1."
1400 In ¥X THENs IN GROUFS NO LARGER THAN 105 INPUT THE 47 RESPONSES"
1410 1" . TO QUIZ 2,"
1420 1® XX INPUT A ZERO (0) IF A RESPONSE IS GMITTEn.v i
1430 I\GOSUE 56790 =
1440 IF Q=2 THEN 2280 ' ,é
H50 K=PS\REM P6 IS THE NUMBER OF PRETEST GRADES ALREALY IN THE FILE _
1460 REM Xkkk¥XXX¥Xx PRETEST SCORING ROUTINE x*xx*xxx**xx**xxx#xx**#x*x*xxxxxxx

1470 RESTORE 4400
1480 FOR I=1 T0O 52
1490 REAL B1{I)\REM READ IN THE KEY TO THE PRETEST
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1500
1510
1520
1530
1549
1350
13690
15370

15890 -

1590
1600
1610
1620
1630
1640
16590
-1640
16790
16890
1690
1700
1710
17290
1730
17490
1750
17690
17790
1780
1790
1800
18190
1829

1330

18490
1850
1860
1870
1880
1890
- 1900
19190
11920
1930
1940
1950
1960
1970
1980
1990

GRADER (Continued)

NEXT I

GOSUR 3740\K=K+1

i PRETEST RESPONSES FOR STUDENT $" 5K

i { SEPARATE RESPONSES RY COMMAS. )"

AR ITEMS 1 -5 ¢oF QUIZ 1+ PRETEST: ========mm=—momms == == =N
INPUT * "y BC1)sR(2)sB{3)sR(4)sR(5)

FOR I=1 TO 4

AN R ITEMS "s10XI-9," -",10%Iy" OF QUIZ 2, PRETEST: Szz=====z======",

H=10XI\!TAR( &)y :

INPUT BCH=4)sB(H-3)sB(H~-2)sBCH=1)sBCH) s BCHH1 ) s BOHH2 Dy BOH43 0 BCHES 35 BCHAS )
NEXT I

INI" ITEMS 41 - 47 OF QUIZ 2, PRETEST: ========cssmmsemcoow,

| ®=========0\INPUT * "s BC46)5BC47 )5 B(48)7B(49)5B(50)sB( 51 )5 B(52)

GOSUR 37490

IF E9=1 THEN 15290

FOR I=1 TO 52

I5=

IF BCIN<>R1(I) THEN 2160

BPCK)=R9(K)+1 .

IF I>13 ANI' I<27 THEN 19590

IF Ix26 ANI I<40 THEN 1990

IF I>39 THEN 2030

Z5=1\REM FLAG THAT A PRETEST ITEM FROM 1-13 IS REING SCOREL

REM %xx%xx LEVEL-OF-KNOWLELGE CLASSIFICATION FOR PRETEST ITEMS 1-13

ON I GOTO 1780717307178071780717807179071790717907179071790717907179071790
REM XXX NEXT 8 LINES UPDATE THE PRETEST LEVEL -OF ~-KNOWLELSE SURTEST SCORES
K1¢1)=K1(1)+1\GOTO 1940

K1¢(2)=K1(2)+1\6O0TO 1940

K1¢(3)=K1( 3)+1I\GOTO 1940

K1¢( 4)=K1( 4)+1I\GOTO 1940

K1(3)=K1{(5)+1\60TO 1940

K1{ 6)=K1( 6 )+1\60TO 1940

K1(7)=K1(7)+1\60TO 1940

K1( 8)=K1(8)+1\60T0 1940 :

REM XXX NEXT & LINES UPDATE THE PRETEST ATTRIBUTE SURTEST SCORES
Al1(1)=a1C1)+1\E0TO 2150

A1( 2)=A1{2)+1\60T0O 2150

A1( 3)=A1(3)+1\60TO 2150

Al1(4)=A1(4)+1\GOTO 2150

AL 3)=R1(5)+1\60TO 2150

Al(6)=A1(5)+1I\BOTO 2150 -

P6=K\REM COUNTER FOR THE TOTAL NUMRER OF PRETESTS GRALDEIL

ON ZS GOTO 2070y 2090y 21310y 2130

Z3=2\REM FLAG THAT A PRETEST ITEM FROM 14-26 IS REING SCORED )
REM XXX LEVEL-OF-KNOWLEDGE CLASSIFICATION FOR PRETEST ITEMS 14-26&
I=1-13

ON I GOTO 1800!1800!180071800!18007181091810’1810’1810’1810!18209182071820
Z5=3\REM FLAG THAT A PRETEST ITEM FROM 27-39 1S REING SCORED
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2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2219
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2440
2470
2480
2490

GRADER (Continued)

REM %¥xx EEVEL-OF-KNOWLEDGE CLASSIFICATION FOR PRETEST ITEMS 27-39

I=I-26
ON I GOTO 18"0;18"0,1820,1800,1800,1800,1800,1800,1800,1830,1830,1830,18?0
ZS=4\REM FLAG THAT A PRETEST ITEM FROM 40-52 IS BEING SCOREN ‘
REM XXX LEVEL-OF-KNOWLEIGE CLASSIFICATION FOR PRETEST ITEMS 40-

I=I-39 "
ON I GOTO 183051830,1830,18405184051840,18405184051850,1850,1850 185051850
REM ¥¥¥x ATTRIBUTE CLASSIFICATION FOR PRETEST ITEMS 1-13 -
ON_ I GOTO 1890,18705191051900,1880,1870,187051880,1890,1870,150051890,1910%
REM XXX ATTRIBUTE CLASSIFICATION FOR PRETEST ITEMS 14-26 E
ON I GOTO 1870518905191051880,19005187051910,188051900+ +1890,1880,191051870"
REM ¥¥x ATTRIRUTE CLASSIFICATION FOR PRETEST ITEMS 27-39 E
ON I GOTG 1890518905190051920,192051920,1920519205192051920,18705190051920 -
REM ¥¥¥ ATTRIBUTE CLASSIFICATION FOR PRETEST ITEMS 40-52 :
ON I GOTO 1880,1890,1879;1880y19°0,1890,1870,1910,1890y1910,1880,1870;1900f
I=IG\REM RESET I-VALUE (WHICH MAY HAVE REEN CHANGEDIF IN A GOTO STATEMENT)
NEXT I

INGOSUER 5699 :
P6=F&+1\GOSUE 3740 ;
I"THE PRETEST RAW SCORE FOR STUDENT NUMEBER"” sKs" IS"sRP(K)s"," )
P PRESS THE RETURN KEY IF YOU HAVE ANOTHIR FRETEST TO GRANE.”

i TYPE “DONE’ IF YOU HAVE NO MORE PRETESTS TO GRADE."

INGOSUE 56990 :

ININFUT "y Y$

GOSUR 3740\IF Y$="" THEN 2250 ELSE 2260
GOSUR 40480\GOTO 15190 '

7=1\GOSUR 4060

P7=0\GOTQ 3550
K=PB\REM P8 IS THE NUMBER OF POSTTEST GRADIES ALREAIY IN THE FILE

REM ¥kXkk¥Xk¥X¥ POSTTEST SCORING ROUTINE x**x*gxwxxxwxx*****x**xx*xxxxx*x*

RESTORE 4430

FOR I=1 70 52

REAL! E1{ I)\REM REAIl IN KEY TO POSTTEST
NEXT I

GOSUR 3740\K=K+1

bn POSTTEST RESPONSES FOR STUDENT #",K
bn {SEFARATE RESPONSES RY COMMAS.)" ) o
N ITEMS 1 - 3 OF QUIZ 2, POSTTEST: ==== === ==== =z========0
INPUT " "y EC1)sEC(2)sEC(3)sE(4)sE(T) ) =
FOR I=1 70 4

INER ITEMS "s10X%XI-95" -"s10XI»" OF QUIZ 2, POSTTEST! ====== ========",

H~10¥I\'TAB(6);
INFUT ECH-4)sECH-3)sECH-2 ),E( H- 1),E(H),E(H+1),E(H+°),E(H+3),E(H+4);E(H+J)

NEXT I

INP" ITEMS 41 - 47 OF QUIZ 25 POSTTESTS ===========ssoooaoe =",
I"========="\INFUT " "y EC46)5EC47)sEC48)5EC49)9EC(S0)sE(S51),E(52)

GOSUER 5980

GOSUR 3740 : :
IF E9=1 THEN 2350 4
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2500
3510
25290
2530

25490

2550

25690
2570
2530
23990
2600
26190
26290
2630
2649
2650
26690
2670
26890
2690
2700
27190
2720
27390
27490
27350
2760
2779
27890
2790
28090
2810
2820
2830
28490
2850
28690
2870
2880
2870
2900
2910
2920
2930
29490
2950
2960
2970
2980
2990

GRADER (Continued)

FOR I=1 TO 352

IS=

IF EC I)<EXI(I) THEN 2990

E9( K )=E9( K)+1

IF Ix13 AND-I<27 THEN 27890

IF I>26 AN I<40 THEN 2820

IF 139 THEN 2860

ZS5=1\REM FLAG THAT A POSTTEST ITEM FROM 1-13 IS REING SCORED

REM x¥xX LEVEL-OF-KNOWLEDGE CLASSIFICATION FOR POSTTEST ITEMS 1-17

ON I GOTO 2610526105261092610926105262092620526209262092620926209262092620
REM xxX NEXT 8 LINES UFLATE THE POSTTEST LEVEL-OF-KNOWLEDGE SUBTEST SCORES
K2¢ i )=K2¢ 1)+1\G0OTO 2770

K2¢ 2)=K2¢ 2)+I\60T0 2770

K2¢ 3)=K2¢ 3)+I\GOTO 2770

K2{ 4 )=K2( 4)+1\GOT0 27790

K2¢ 5)=KR2{ 3)+1\5070 27790

K2¢ 6 )=K2( &)+1\60OT0 277¢

K2¢(7)=K2( 7 )+1\GOTO 2770

K2¢ 8)=K2{ 8)+2\GOTO 27790

REM XXX NEXT 6 LINES UPDATE THE POSTTEST ATTRIRUTE SURTEST SCORES

A2( 1)=A2( 1)+1I\60OTO 2980

A2¢ 2)=Az( 2)+1\GOTO 2980

A2( 3)=A2( 3)+1 6070 2980

A2( 4)=A2( 4 )+1\GOTO 2980

A2( 5)=A2( 3)+1\G0OTO 2980

A2( 6)=A2( 5)+1\GOTO 2980 .

P8=K\RE¥ COUNTER FOR THE TOTAL NUMRER OF POSTTEST GRADEL

ON ZS GOTO 2900y 2920y 2940y 2960

Z5=2\REM FLAG THAT A FOSTTEST ITEM FROM 14-26 IS REING SCOREL

REM *%xX LEVEL-OF-KNOWLELGE CLASSIFICATION FOR POSTTEST ITEMS 14-26

I=I-13

ON I GOTO 2630:26305263052630926307264092640926405264092640526509265092650
Z5=3\REM FLAG THAT A POSTTEST ITEM FROM 27-39 IS REING SCORED

REM XXX LEVEL-OF-KNOWLEDGE CLASSIFICATION FOR POSTTEST ITEMS 27-39

I=1-26 : '
ON I GOTO 2650526302650 5263092630926309263052630926309258605266052660926460
Z5=4\REM FLAG THAT A POSTTEST ITEM FROM 40-52 IS BEING SCOREI

REM %¥X LEVEL-OF-KNOWLEDGE CLASSIFICATION FOR POSTTEST ITEMS 40-%2

I1=1-39

ON I GOTO 266052660:5264609267092670926705267092670,268052680526805268052480
REM XxxX ATTRIBUTE CLASSIFICATION FOR POSTTEST ITEMS 1-13 :
ON I GOTO 2720527302700 927405271092720927105270092700+2700+2730+2740,2720
REM xx% ATTRIBUTE CLASSIFICATION FOR POSTTEST ITEMS 14-26

ON I GOTO 272052730+27109274052700+2720927405271092730927009271052740+2720
REM xxX ATTRIBUTE CLASSIFICATION FOR POSTTEST ITEMS 27-3%

ON I GOTQ 27009273092720927509273092750 9275092750 275092750 92700 9273092750
REM xxX ATTRIRUTE CLASSIFICATION FOR POSTTEST ITEMS 40-G2 :

ON I GOTO 270052720527009271052750927209270092740927209273092710+2700527490
I=IS\REM RESET THE I-VALUE (WHICH MAY HAVE CHANGED IN THE GOTO STATEMENTS)
NEXT 1
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3000
3010
3020
3030
3040
3050
3060
30790
30890
3090
3100
31190
3120
3130
3140
3150
3150
3170
3180
31990
3200
32190
322
3230
3240
3250
3260
32790
32890
32990
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
34090
3410
3420
3430
34490
34590
460
3470
34890
34990

GRADER (Continued)

F8=F8+1\GOSUR 3740
I"THE FOSTTEST RAW SCORE FOR STUDENT NUMEER",Ks" IS"sE9(K)s",."

P FRESS THE RETURN KEY IF YOU HAVE ANOTHER POSTTEST TO GRALDE."
P TYPE DONE IF YOU HAVE NO MORE POSTTESTS TO GRADE."

ININPUT ® "yY$

GOSUE 3740\iF Y$="" THEN 3040 ELSE 3070

GOSUE 4060\GOTD 2349

F9=1\GOSUR 4060

P9=0\GOTO 3550

K=L8\REM L8 IS THE NUMBER OF LARTEST GRADES ALREADY IN THE FILE

REM ¥¥kXKKKKKX LARTEST SCORING ROUTINE XRKKKKKEXREXKKKKKKKEKLAKKK L LKA KHKE
COSUR 3740

IF M1<>0 THEN 3170

i BEFORE I CAN GRADE THE LARTESTS, I NEED TO KNOW THE MASS ¢ IN"
I"KILOGRAMS) OF THE FERSON USED' IN ITEM 7 OF THE LARTEST.”

ENINPUT * MASS OF FERSON IN ITEM 7% ",M1

GOSUE 3740

REM ¥¥¥ READI IN THE ANSWERS TO THE LARTEST

RESTORE 4460

FOR I=1 TO 13

IF I<>7 THEN 3230

LA(I )=M1-5\L2¢ I )=M1+5\L3( I )=M1-7 .5\L4C I )=M147.5

GOTO 3240 |

READ L1CIDsL2(T)sL3(I)sL4¢ 1)

NEXT I

E I‘M NOW READIY TO GRADE THE LABTESTS. ENTER ALL 13 RESFONSES®
i"{ SEFARATED BY COMMAS) ON ONE LINE."\!

INFUT » PRESS THE RETURN KEY WHEN YOU’RE READY TO BEGIN. ",Y$
COSUR 3740\K=K+1 '

P"  LARTEST ITEMS 1-13 FOR STUDENT #",K,"{ "

ITAR( &)y :

INFUT LC1)sLC2)5L03)5L04)5L05)5L{6)sLi7 )sLC )59 )sL010)sLC 11)sL{12)sLC13)
COSUE 5980

GOSUE 3740

IF E9=1 THEN 3290

FOR I=1 TO 13

X=0 ,

IF LOIDSL3CI) BR L{ID>L4CI) THEN 3410

IF LCID»=L1CT) AND' LCI)<=L2(I1) THEN X=2

IF X=2 THEN 3410

X=1

L9CKDI=LPCK 4X\LSC I )=L5¢ 1 )+X

NEXT I .

L8=L8+1\GOSUR 3740

I"THE LARTEST RAW SCORE FOR STUDENT NUMEER” sKs" IS"sL9(K)s",®
INGOSULE 5690

P FRESS THE RETURN KEY IF YOU HAVE ANOTHER LARTEST TO GRADE."
P TYPE “DONE’ IF YOU HAVE NO MORE LARTESTS TO GRAIDE."

i

GOSUR 5690
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GRADER (Continued)

3500 ININPUT " "y Y%

3510 GOSUR 3740\IF Y$="" THEN 3520 ELSE 3530

3920 GCOSUR 4060\G0OTO 3280

3530 L9=1\GOSUR 4060

3540 L9=0\GOTO 3550 :

3550 REM ¥XX ROUTINE TO SELECT FURTHER PROGRAM USE
3560 GOSUR 3740 '

3370 17 WHICH OF THE FOLLOWING THINGS DO YOU WISH TO D0 NOW?"\!

3580 I" 1, DO MORE WORK WITH THE FILE ‘" sN$s"’ (I.E.s VIEW THE CURRENT®
3390 1" CONTENTS OF THE FILE OR SCORE MORE FRE-s POST-s OR LARTESTS)®
3600 1" 2, WORK WITH A DIATA FILE OTHER THAN ‘" sN$,"/"

3610 17 3+ CONDUCT AN ANALYSIS OF COVARIANCE"

3620 1" 4. SCORE A SET OF METRIC OPINIONNAIRES”

3630 17 S+ LEAVE THIS PROGRAM ALTOGETHER™\!

3640 INFUT " TYPE THE NUMBER OF YOUR CHOICE. "»Q$%

- 3650 GOSUR 37490
3660 IF Q%$="" THEN 35790
3670 IFQA$<>"1"THENIFQ$<>"2"THENIFQ$<>"3"THENIFQ$<>"4"THENIFR$<>"S* THEN3S70
3680 Q=VAL{(QR%) .
3690 R2=1\REM FLAG A POSSIRLE RERUN USING SAME FILE
3700 ON @ GOTO 600y 6030y 6030y 4030y 6040 .
3710 REM X%X SUBROUTINE TO LIMIT LENGTHS OF I$s L% ANI' I'$ TO 40 CHARACTERS
3720 1" YOUR RESPONSE WAS LONGER THAN THAT PERMITTED BY THE TYPING GUIDE.®
3730 1"PLEASE ENTER A SHORTER RESFONSE."\RETURN
3740 REM XXX SURROUTINE TO CLEAR THE SCREEN
3750 I1CHR$C 27 )y " X" \RETURN
3760 REM XXX SURROUTINE TO TYFE THE TYPING GUIDE
3770 !}
3780 1 =s==zcoscoscrrorsososoosssISssoScososss=ooos
3790 RETURN :
3800 REM %xxXx SURROUTINE TO REAI! THE CLASS DATA FILE
3810 OPEN #0» C$
3820 REALI! #0s NSy I%$sy L$s Dy Mls M9y T9s P&y P7y P8y P9y L8y L9
3830 IF P&6=0 ANDI P8=0 AND L8=0 THEN 4040
3840 REM XXX NOW FIND THE GREATEST NUMRER OF TESTS (PRE-s FPOST-s» LAR-) SCORED
3850 GOSUR 5730
3860 FOR I=1 TOQO J
3870 READ #0y BP(I)yEF(IDsyL9(I))\REM READ TESTS SCORES FOR STUDENT I
3880 NEXT I .
3890 FOR I=1 1O 8
3900 REAI' #0» KR1C(I)\REM LEVEL-OF-KNOWLEDGE SUEBTEST RESULTS ON PRETEST
3910 NEXT I
3920 FOR I=1 70O 6
3930 REAI! #0s A1( IX\REM ATTRIZUTE SUBRTEST RESULTS FOR PRETEST
3940 NEXT I .
3950 FOR I=1 7O 8 '
3950 READ #0s KR2Z(I)\REM LEVEL~-OF-KNOWLEDGE SURTEST RESULTS FOR POSTTEST
3970 NEXT I

3980 FOR I=1 T0 6
3990 REAL' #0s A2(I)\REM ATTRIRUTE SURTEST RESULTS FOR POSTTEST
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GRADER (Continued)

4000
4010
4020
4030
4040
4050
4060
4970
49080
4090
41900
4110
4120
4130
4149
4150
4160
4170
4180
4190
4200
4210
4220
4230
4140
4250
4260
427 0
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
44350
4440
4450
4460
4470
- 4480
4490

NEXT I

FOR I=1 TO 13

READ #0, LS(I)\REM TOTAL SCORE ON EACH LARTEST ITEM
NEXT I

CLOSE #0

RETURN '
REM X¥X SUEROUTINE TO WRITE ALL TEST RESULTS TO THE CLASS DATA FILE

REM XXX FIRST FIND GREATEST NUMRER OF TESTS (PRE-» FPOST~sy LAR~) SCORED
60SUR 5730 : : :
OPEN 30y C$%

WRITE #0!N$!I$!L$!D$!ﬁ1!ﬁ?!T91P6!P7!P8!F9!L8!L9

FOR I=1 7O J

WRITE #0sy B9{I)yE9( I)yL9¢ I N\REM WRITE.  TEST SCORES FOR STULENT I
NEXT I

FOR I=1 70O 8

WRITE #0, K1{I)\REM LEVEL~-OF-KNOWLEDGE SURTEST RESULTS FOR PRETEST
NEXT I

FOR I=1 TO &

WRITE #0, A1(I)\REM ATTRIRUTE SURTEST RESULTS FOR PRETEST

NEXT I

FOR I=1 70O 8

WRITE #0sy K2(I)\REM LEVEL~-OF-KNOQWLEDGE SUETEST RESULTS FOR POSTTEST
NEXT I

FOR I=1 TO &

WRITE #0y A2(II\REM ATTRIRUTE SURTEST RESULTS FOR POSTTEST

NEXT I '

FOR I=1 T0O 13 :

WRITE #0y L3(I)\REM TOTAL SCORE ON EACH LABTEST ITEM

NEXT I

CLOSE #0

RETURN

REM SURROUTINE TO SET INITIAL VALUES FOR HEADER ENTRIES IN DATA FILE
OPEN 20y C3

WRITE #0s "FILEXXXX", "INSTRUCTOR’S NAME XK KKK IR K KKK KKK KKK K KKK K™
WRITE #0» “"CLASS LOCAT IONKXKEKKKKKKKEKKKKK KKK KKK K

WRITE #0, "DATE CLASS BEGANKRRIK KKK KK KKK KKK KKK KKK K

WRITE #05050505050505,0,0,0

CLOSE #0

RETURN :

REM XXX ANSWER KEY FOR VERSION Ay QUIZZES 1 AND 2

IIATA 1!2!2!3!4!1!1!173!3!3!4!4!2!2!2!4!3!1!2!2!3’4!3!1!3!4!4!4
IATA 3!1;2!5!1!2!2!1!1727473!2’2!3’2!4’4!1!2!3!2!3 '

REM XXX ANSWER KEY FOR VERSION Ry QUIZZES 1 AND 2

IaTA 141!2!3;4!1!2!2!2!3!3!3!4’1!2!3!3!4!1!1!2!3;4!2;1!1!3!2!1
IIATA 174!3!1!4;5!3!3!3!471’4!3!3!2!2!2!1!1y151!3’4 4

REM XXX ANSWER KEY FOR LAER QUIZ

HATA 16.25717.75!15!19726!28!24!30!1&.3!17.75715q5713.5

IATA 413!500!375!546!26!33.75!24!351600’800!500!1000

IATA 350!450’300!500!30!37.5!20!45!900!1020!750!1125

IATA 48,32545555932537530540518522,15,25

I~
oo
g}

o
W
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e



4500
4310
4520
4330
45490
43550
4560
45790
4380
4590
46090
46190
4620
46390
46490
4650
46690
46790
4680
- 4690
47090

4710

4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990

GRADER (Continued)

REM XXX SUBROUTINE TO PRINT THE CONTENTS OF THE DATA FILE

GOSUR 37490

P HOW DO YOU WISH TO HAVE THE CONTENTS OF YOUR FILE DISPLAYEDIT™
'TARC10)sy 1. USING A PRINTER"

ITAR('10)y "2, USING A TELEVISION SCREEN"

INPUT * INPUT THE NUMEER OF YOUR CHOICE. ",Q

G$=STR$( QA )I\IF @$="" THEN 4550

IF Q=1 OR G=2 THEN 4580 ELSE 4510

IF @=2 THEN 4620 ELSE 01=1\GOSUR 3740

pn BE CERTAIN THAT THE PRINTER POWER IS ON. UHEN YOU ARE READY!"
INPUT "FRESS THE RETURN KEY IN ORDER TO CONTINUE. *,Y$

GOSUR 3740\!TAR(30 )y "HERE WE CO.”\'TAB(”?)! "HANG IN THERE!"

IF 01=1 THEN 4630 ELSE GOSUR 3740

GOSUR 5690\:1301 " CONTENTS OF THE FILE WITH CODE NAME®
1301 TABR(31)sy N$

GOSUR 5690

1301 " INSTRUCTOR: "»I$%
1301 " CLASS LOCATION: "sL$
1301 DATE CLASS REGAN: ",D$
1301 ® TOTAL NUMRER OF SESSIONS: "yM9

!#01 "LENGTH OF EACH SESSION (MINUTES): ",T9

IF 01=1 THEN 4740

ININPUT "PRESS THE RETURN KEY TO CONTINUE. ",Y$

S0SUR 3740

60SUR 5699 ,

301 " NUMBER OF PRETESTS GRAIEDI: ",Pé

IF P5=0 THEN 51690

S1=90

FOR I=1 TO Pé6

S1=514R9( 1)

NEXT I

LET T=32Z%Pé :
301 " CLASS FRETEST AVERAGE: "sINT{{S1/F6)%100+.5)/100»
'#01 " {(QUT OF A POSSIRLE 52)"

FOR I=1 70 8

RCID=INT(C(K1¢I)/P6)%X1004+.5)/100

NEXT I

FOR I=1 TO 6

ACII=INTCCAICT )/P6)IX1C004.5)/100

NEXT IN!301

GOSUR 4910\GOSUR S690\GOTO 51690

REM *** SUBROUTINE TO FRINT QUIZ SURTEST AVERAGES KAKRKICKKK KK KKK K RkK

1301 #+## LEVEL-OF-KNOWLEDGE SURTEST AVERAGES $3#3"

‘301 " . GROSS UNIT: "yK(1)s" (OUT OF A POSSIRLE 5)"

301 SPECIFIC UNIT: ",K(2)y" (OUT OF A POSSIBLE 8)"

1301 * TOTAL MEASURE: "»K(3)»" (OUT OF A POSSIRLE 11)"
‘301 " AFPROPRIATE UNIT?: ",K(4)s" <(OUT OF A POSSIRLE S5)"

1301 " FREFIX! "¢K(5)s" (OUT OF A POSSIBLE &)"

'$¥01 " CUSTOMARY SYSTEM REFERENT: ",K(&6)s" <(OUT OF A POSSIBLE 7)"

'¥01 " SYMROLS: "»K(7)s" (OUT OF A POSSIELE 35)"
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GRADER (Continued)

$000
50190
5020
5030
5040
5050
50690
5070
5080
30990
5100
5110
5120
5130
5140
9150
5160
51790
3180
5190
5200
5210
5229
9230
5240
3250
5260
52790
S2890
5290
53090
3310
3329
5330
53490
33390
5360
5370
53890
3390
5400
5410
5420

9430

5440

54590
9460
D470
5480
490

‘301 " INTRASYSTEM CONVERSION: "»K(8)s" (OUT OF A POSSIELE 5)*
1$01N\1#01 * #3¥¥ ATTRIBUTE SURTEST AVERAGES ###3"

IF Z9=1 THEN 5050 | '

1301 " LENGTH? "sa(1)s" (OUT OF A POSSIELE 11)"
GOTO 50790 ' :

t$01 " LENGTH: "sA(1)s" <(OUT OF A POSSIELE 12)"
GO6TO 5090

'¥01 " AREA: "sA(2)y" (QOUT OF A POSSIELE 8)"
GOTO S100

301 " AREAL "»AC(2)y* (QUT OF A POSSIELE 7 )"
'$g1 MASS: "yA(3)sy” (OUT OF A POSSIELE 10)"
‘#0121 " VOLUME (LITRE): "sA(4)s" (OUT OF A FOSSIELE 7)"
‘#01 " VOLUME (CURIC): ",A(5)y" <(OUT OF A POSSIBLE 7 )"
i#01 " TEMPERATURE: "sAC(6)y"” (OUT OF A POSSIELE 9)"
Z9=0

RETURN

IF O1l=1 THEN 5190

INFUT "PRESS RETURN TO CONTINUE, ",Y$

GOSUR 3740

f1=0

i¥01 " NUMBER OF POSTTESTS GRALED: ",pg

IF P8=0 THEN 53790

§2=90

FOR I=1 TO PR

S2=82+E9(I) -

NEXT I

T=52%F8

{301 CLASS POSTTEST AVERAGE: ",INT((S2/P8)%1004+.5)/100,
'#01 " (QUT OF A POSSIELE 52)"

FOR I=1 70 8

KCID=INTCCK2( I )/P8)%100+.5)/100
NEXT I

FOR I=1 TO &

ACIH=INT((A2(I)/PB)IX100+.5)/100

NEXT IN!1$01 _
Z9=I\REM *¥% FLAG THAT POSTTEST SUBTEST RESULTS ARE TO RE PRINTED
GOSUR 4910\GOSUE 5690 |
IF 01=1 THEN 5400

INFUT "PRESS THE RETURN KEY TO CONTINUE. ";Y$

GOSUR 3740 ‘

1301 * NUMBER OF LARTESTS GRADEL: ",L8 .
IF L8=0 THEN 5530 ‘

§=0

FOR I=1 TO L8

5=S+L9( 1)

NEXT I '

1$01 CLASS LARTEST AVERAGE: ", INT((S/L8)%X100+.5)/100," (OUT",
1$#01 " OF A FOSSIBLE 26)" .

1#01 "=== MASS OF THE PERSON USED' IN ITEM #7 WAS",M1s" KILOCRAMS ===
1$#01\1#01 "AVERAGE SCORE (MAXIMUM = 2) ON EACH LARTEST ITEM: "
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5500
5510
JSZO
9530
40
oO
5570
5580
5590
5600
5610
S6290
9630
5640
5650
56690
5670
S680
5690
S700
G710
5720

T

.Jl
S740
575
S760
S770
5780
9790
S800
5810
S$820
5830
5840
S840
58690
5870
=880
58990
35900
5910
5920
59390
3940
5950
5960
5970
99890
39920
6000
50190
65020
60390
5049

GRADER (Concluded)

FOR I=1 7O 13

1$01 TAR(8)s "ITEM” »Is”: ", INT((LS(I)/LB)X100+.5)/100
NEXT I

GOSuUR 5690\GOSUR S730

IF 01=1 THEN 3370

INFUT "PRESS THE RETURN KEY TO CONTINUE. ",Y$

GOSUR 3740

'¥01 * $3¥¥ COMFLETE LIST OF STUDENT TEST SCORES $#$3##°
i$01 * ' FE#43 NOW IN THE FILE ““yN$s"’ F5¥3"

1301

'$01 "STUDENT FRETEST POSTTEST LARTEST"

'#01 "NUMEER SCORE SCORE - SCORE™

FOR I=1 TO J

!1301 TAB(2)sIsTAR(14)sR9CI)s TAR(26)9EP( 1)y TARC 39 )sLP( )

NEXT 1

GOSUR S690NIF 01=0 THEN GOSUR S670 ELSE GOSUER 3740

b THAT COMPLETES THE PRINTING OF THE FILE WITH CONE NAME “"sN$s"’,»
INPUT "PRESS THE RETURN KEY TO CONTINUE. ",Y$

GOSUR 3740\RETURN

REM XkX SURROUTINE TO PRINT ROUNDIIRY OF “x‘S
!3017RRKEKXKIKKKKKKREKRK KKK KKK KK KKK KKK KKK KKK K KKK KK XKL KKK E KK o
F301 "ERAKKEKEAKKKKKEKK"

RETURN

REM Xx%Xx SUBROUTINE TO FINDI THE GREATEST NUMBER OF TESTS (PRE-» POST-
REM x%X OR LAR-) GRADED! THUS FAR ,

IF P&>=F8 ANl P5>=L8 THEN 5780

IF P8x=F& ANIl P8:>=L8 THEN 5790

J=L BA\RETURN

J=FS\RETURN

J=PB8\RETURN

REM xxX SUBROUTINE TO CHECK HEADER INFO FOR THE DATA FILE

-GOSUR 3740

18 ALL OF THE FOLLOWING CLASS INFORMATION CORRECT?"\!

b INSTRUCTOR: "»I%

P CLASS LOCATION: "sL$%

pe IIATE CLASS BEGAN: "»Di$

L TOTAL NUMRER OF SESSIONS: ", M9

b LENGTH OF EACH SESSION (MINUTES): ",T9

ININFUT "PLEASE ANSWER YES OR NO. "»Y$

E?=0

IF Y$="" THEN 5880

IF Y$(1,1)="Y" THEN 5970

INGOSUR 5690

!"SINCE THERE IS AN ERRORs I MUST HAVE YOU ENTER THAT DATA AGAIN,”
GOSUER S5&704\!

E9=1

GOSUHB 56790

RETURN

REM XXX SURROUTINE TO CHECh THAT STUDRENT DATA WAS ENTERED CORRECTLY

GOSUR 5590

'"IID YOU CORRECTLY ENTER THE DATA FOR STUDENT #"sK,*7"
GOSUER 5889

RETURN

CHAIN "ROUTER"
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JY)
29
30
40
50
o0
FEY
a0
P
180
119
120
130
140
1o
160
170
130
199
90
210
2290
230
240
230
260
270
250
296
09

Ky

4%
330
349
35
S
370
380
A%
< 00
419
<20
430
449
<3 %
450
47
<30
479

APPENDIX XII(d)

ANCOVA

RionmsasaXFROGRAMN NAME
Rem ANCUVA
Kim :
HEMB¥AX5UATE OF LAST REVISION
Ko 1980-8-390
Kam

EMEREAXAUTHORS 3
Ket EOR KANSKYs SCIENCE & MATHEMATICS TEACHING CENTER
KN BOX 3992 UNIVERSITY STATIONs LARAMIEs WY 82071
Rei FHONEN 307/7866-56441

Mei '

AL RRRKXFROGRAR DESCRIFTION

rio it THIS FROGRAM CONDUCTS PRETEST/FOSTTEST OR PRETEST/LARBRTEST
Hem ANALYSES OF CG“QRIANCE

REN

RePR3aXikdY  ES OF MEMORY hEGUIRED \INCLUBING ARRAYS USER' BY THE PRGGRAH)
ﬁtm iIo 308 RBYVES

MEmR q‘*}"ﬁ{'\;ﬂkhht CLNSI Lhé? IGNS
e WRAITTuN FOR THE NORTHSTAR HORIZON II ﬁICFOCGHPUTER WITH
Moo DUAL LISK DRIVES

e '
n;ﬁnm44#qu. OF PRINCIFAL NUMERIC VARIABLES USEDR IN THIS PROGRAM o

F i 1w
RN

Him K = NUMRBER INDICATING THE CGHPARISGN_(PRETEST/PGSTTEST
R OR PREFEST/LARTEST) TO BE MADRE ™ =

Rem R1 = FLAG TG CONTROL THE PRINTING OPTION (WHERE Ri=1 IS
RE FOR THE MONITOR ARD R2=2 IS FOR THE FPRINTER)

Rer

REM B 1) FPRETEST SCORE OF A CONTROL GRQUP MEMEER

Rt E(X) = FOSYTEST SCORE OF A CONTROL GROUP MEMRER

REM L I LABTEST SCORE OF A CONTROL GROUP MEMBER

R

Reh B9{1) = PRETEST SCORE OF AN EXPERIMENTAL GROUP MEMERER

REM E9{ {) = FOSTTEST SCORE OF AN EXPERIMENTAL GROUP MEMEER

Re L9{ 1) = LARTEST SCORE OF AN EXPERIMENTAL GROUP MEMEER

REM

REH 11¢1) = AFPROPRIATE DEPENDENT VARIARLE TEST SCORE (EkPERTMEVThLJ
REM 2¢ 1) = APFROFRIATE DEFENDIENT VARIARLE TEST SCORE (CONTROL ) -
REM

RENM N = NUMEBER OF PERSONS IN THE EXPERIMENTAL GROUP

REM M = NUMBER OF FPERSONS IN THE CONTROL GROUP

REM

RiEn {1 = FRETEST MEAN FOR THE EXPERIMENTAL GROUP

REM RZ = DEPENDENT VARIAERLE MEAN FOR THE EXPERIMENTAL GROUP

RE™M 84 = PRETEST VARIANCE FOR THE EXFERIMENTAL GROUP

REM 56 = DEPENDENT VARIARLE VARIANCE FOR THE EXPERIMENTAL GROUP f
REM

RENM Bl = FRETEST MEAN FOR THE CONTROL GROUP
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S00
5190
320
530
549
530
360
S79
5890
590
890
530
520
b3
&40
550
560
G778
&80
670
790
710
~F20

730

740
730
760
770
780
790

800

810
820
83¢0
8490
850
860
8790
280
839¢
700
910
920
7390
9490
9350
Y40
Q70
980
990

REM
REM
REM
RER
REM
REM
REM
REM
REM

RER

RE}M
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
RE™
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
RER
REM
REM
REM
REM
REM
REM
REM
REM

ANCOVA (Continued)

B2 = DEFENDENT VARIARLE MEAN FOR THE CONTROL GROUP
83 = PRETEST VARIANCE FOR THE CONTROL GROUP

55 DEFENDENT VARIARLE VARIANCE FOR THE CONTROL GROUP
Y1 = SUM OF SQUARES OF PRETEST RAW SCORES (EXPERIMENTAL)
X1 = SUM OF SRUARES OF BEPENDENT VARIARLE RAW
SCORES ( EXPERIMENTAL)
Y2 = SUM OF SQUARES OF PRETEST RAW SCORES (CONTROL )
X2 = SUM OF SRUARES OF DEPENDENT VARIARLE RAW
SCORES (CONTROL) .
F1 = SUM OF -PRETEST RAMW SCORES (EXPERIMENTAL)
G1 = SUM OF DEPENDIENT VARIABLE RAW SCORES (EXPERIMENTAL)
F2 = SUM OF PRETEST RAW SCORES (CONTROL)
G2 = SUM OF DEPENDENT VARIARLE RAW SCORES (CONTROL)
Y = TOTAL SUM OF PRETEST RAW SCORES ( EXPERIMENTAL+CONTROL )
X = TOTAL SUM OF DEFENIENT VARIARLE RAW SCORES (EXPERI-
MENTAL+CONTROL)
P1 = SUM OF PRODINUCTS ( PRETEST RAW SCORES TIMES DEPENDENT -

VARIABRLE RaAlW SCORES) FOR THE EXPERIMENTAL GROUP
F2 = SUM OF PRODUCTS (PRETEST RAW SCORES TIMES DEFPENLENT
VARIABRLE RAW SCORES - FOR THE CONTROL GROUP

Al = BETWEEN SUM OF SQUARES OF MEAN DEVIATIONS ON PRETEST
A2 = WITHIN SUM OF SGUARES OF MEAN DEVIATIONS ON THE PRETEST
A3 = TOTAL SUM OF SQUARES OF MEAN DEVIATIONS ON THE PRETEST

A4+ = BRETWEEN SUM OF SRUARES OF MEAN DEVIATIONS ON THE
DEPENDIENT VARIARLE

AS = WITHIN SUM OF SQUARES OF MEAN IEVIATIONS ON THE
DEPENDENT VARIABLE

A6 = TOTAL SUM OF SRUARES OF MEAN BEUIATIONS ON THE
DEPENDENT VARIARLE

A7 = RETWEEN SUM OF FRODUCTS OF MEAN DEVIATIONS
AB = WITHIN SUM OF PROIUCTS OF MEAN DEVIATIONS
A9 = TOTAL SUM OF FRODUCTS OF MEAN DEVIATIONS
L1 = ADJUSTED! TOTAL SUM OF SQUARES .

L2 = ADJUSTED WITHIN SUM OF SQUARES

Li-L2 = ARJUSTEI' BETWEEN SUM OF SRUARES

L3 = SLOPE OF WITHIN GROUPS REGRESSION LINE

31 = ADJUSTED'! BEETWEEN GROUPS VARIANCE

32 = ADJUSTED WITHIN GROUPS VARIANCE
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1900
1019
1029
103¢
1040
1030
1060
1070
10890
10990
1100
1119
112¢

1130

1149
115¢
1149
117¢
ii8o
13190
1209
12190
122
230
12490
1250
1269
1279
12890
129¢
1300
1310
13290
1330
13490
1350
136¢
1379
13890
13990
1400
1410
1420
1430
14490
1450
1460
14790
1480
1499

ANCOVA (Continued)

REM
REM
RE#M
REM
REM
REM
REH
REM

01

M1

ot
<

F

REMXKXXXLIST OF

RE M
REH
REH
REH
(i
RE
RE#
RE M
REH

I

N$
is

Fé

I$ =
L$ =
I'$

ADJUSTEL MEAN ON DEPENDENT VARIABLE ( EXPERIMENTAL)
ADJUSTEDY MEAN ON DEPENDIENT VARIARLE (CONTROL)

F-STATISTIC

SETS PRINTING OPTION (USES: SCREEN IF 01=0 ANDI USES
PRINTER IF 01=1)

PRINCIFAL STRING VARIARLES USED IN THIS PROGRAM
NAME OF DATA FILE OF THE EXPERIMENTAL GROUP
STRING VALUE OF THE DBRIVE HOUSING THE DATA FILE
OF THE EXFERIMENTAL GROUP

DESCRIPTION OF THE PARTICULAR COMPARISON
(PRETEST/POSTTEST OR PRETEST/LARTEST) REING MALE
NAME OF INSTRUCTOR OF CLASS EEING ANALYZED
LOCATION WHERE CLASS WAS HELD

IATE CLASS BEGAN

REMXXXXXKDIMENSIONS OF STRING ARRAYS
it N$(8)

BiM nis{190)
M P$(20)
DI I$(30)s L$(40)y DN$(30)

REM

REM¥XXXXLIST OF DATA FILES ANIVOR OTHER PROGRAMS USED RY THIS PROGRAM
DUMBFILE = A FILE TO STORE THE NAME OF THE NEWLY CREATED

RE#M
REM
REHN
REM
REM
REM
RE#
REM
REM
REM
REM
REM
REM

ROUTER

FILEMGR

GRADER

FILE WHILE CHAINING TO THE MAIN PROGRAM

NAME OF THE (SAMPLE) MAIN PROGRAM WHICH MAKES
USE OF THE FILE JUST CREATED

= A PROGRAM WHICH CREATES AND DESTROYS DATA FILES
USED' BY THIS PROGRAM

A PROGRAM WHICH SCORES THE PRETESTSs POSTTESTS»
ANII LARTESTS DEVELOPEDI' BRY THE TRI-STATE METKIC
CONSORTIUM

REMEXKKRKREGIN MAIN PRCOGRAM

GOSUE
GOSUR
GOSUR
GOSUR
GOSUR
GOSUR
COSUR
GOSUX
SOSUR
GOSUE
COSUE

2220\
33001
15490\
1610\
2350\
1930\
2110\
2290\
1930\
2110\
2390\

REM

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

LEAR SCREEN A

INITIALIZE NUMERIC VARIAELES

GET DATA FILE DESCRIPTION FROM ‘DIUMEFILE-/
DESCRIBE PROGRAM FUNCTION TO THE USER .
ADVISE USER OF THE NEED' TO II0 SOME COMPUTING
FINI' NUMBER OF PERSONS IN THE EXPERIMENTAL GROUP
FINI' NUMBER OF PERSONS IN THE CONTROL GROUP
DIMENSION THE NUMERIC ARRAYS

REALl THE EXPERIMENTAL GROUP DATA FILE

REAL! THE CONTROL GROUP DATA FILE

CONDUCT AFPROPRIATE ANALYSIS OF COVARIANCE
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1500
153 ¢
15820
1836
P54
3850

1560

15,9
1ogy
199
1400
10190
16820
1oat
1044
1858
1680
1870
18890
18690
1760

FEEN
J-l'}.

1720
3730
1745
790
17860
1,79
1780

73
18490
ig1lo
18290
1830
12340
185¢
1859
137¢
1880
1899
1700
1921i¢
1929
1230
19490
193¢
1360
19270
19890
19990

ANCOVA (Continued)

GOSUR 2400\ REM FRESENT PRINTING OPTIONS

GOSUR 3470\ REM PRINT THE RESULTS 9F THE ANALYSIS

60SUL 4040 REM PRESENT OFTIONS FOR FURTHER ANALYSIS/GRAIING

GUTO 1470\ REM DO SECONX! ANALYSIS POSSIKLE FGR THIS FILE

REM* kX% XSURROUTINE TO READ' THE D'ATA FILE DESCRIPTION FROM ‘DUMRFILE-

O OFEN #$0»"DUMBFILE"

REAIL $0y NS, Diss C$

CLOSE %0

D9=val (014$2

FETURN

REm

RE%***%#SUBROUTIRE TQO DESCRIRE THE PROGRAM FUNCTION TO THE USER

PNENG

i METRIC TEST ANALYSIS PROGRAM"

4o { ANALYSIS OF COVARIANCE )"\!

b THIS FROGRAM PERMITS YOU TO CONIMUCT AN ANALYSIS OF COVARIANCE® 4
IMOPRETEST/POSTYEST OR PRETEST/LARTEST )Y OF THE TEST SCORES IN THE DATA®
FPFIILE NAMEDR 2 "yN$s"’ "\!

P U USE THE PROGRAMs YOU ALREADY MUST HAVE RECORIED THE APPROPRIATE®
I"FAIRS OF TEST SCORES IN “",N$s"’. HAVE YOU IONE THIS? (FPLEASE"
INFUT "RESFONI'! YES OR NO.) "sR$

608UR 2220

LF R$="" THEN 1680 ELSE IF R${1,1)="Y" THEN 18290

P IO YOU WISH TO ENTER THOSE SCORES (OR TO CHECK TO SEE IF THEYZ VE”
INFUT "BEEN ENTERED')? PLEASE ANSWER YES OR NO. ",R%$

GISUR 22290

IF R$="" THEN 1730 ELSE IF R$(1,1)="N" THEN 1800

pe OKAY. ‘LL TAKE YOU TO THE PROGXAM WHICH WILL LET YOU IO THAT."
GOSuUEp 2250 ..

CHAIN “FOUTER"

P I'1 SURRY THAT I CAN’T RE OF SERVICE AT THE MOMENT."\!

STOP

By I AN D0 ONLY ONE OF THE FOLLOWING COMFPARISIONS AT & TIME."

H i+ A PRETEST/POSTTEST AKALYSIS OF COVARIANCE"

[ 2, A FRETEST/LARTEST ANALYSIS OF COVARIANCE"

P"FLEASE TYFE THE NUMBER OF THE COMPARISION WHICH YOU WISH TO IO NOW."\!
INFUT " "sR$ ' :

Gasup 2220 .

IF Re="" THEN 1820

IF R#e="1" THEN 1900 ELSE IF R$<>"2" THEN 1820

R=VAL{RS )

RETURN

REH :

REMXXXSURROUTINE TO READ THE CLASS DATA FILE

OFEN #0,C3% .

REM MANY OF THE VARIARLES TO HE READ RY THE NEXT STATEMENT ARE.NOT
REM USED* BY THIS FROGRAM. FOR A DESCRIPTION OF THESE VARIARLESs SEE
REM THE LISTING FCR THE PROGRAM CALLED ‘GRADER’ .

REAL 30y N$y I%y LSy I$s M1y M9y T9?y P6» P7y P8s P9y L8y L9

N=F& .
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ANCOVA (Continued)

2009
2019
2020
2030
20490
2050
2080
2078
2080
20990
2100
21190
21290
213

214¢
23399
2180
2170
4180

2199

=2¢9

C U210

T
Ls

2230
2249
22590
2289
2270
#2289
2299
2300
2310
2320
2339
L35G
23590
2360
2370
g0
23990
2400
24190
24290
24390

3

)
e 4

5

2440

2450
2480
24790
2480
2490

-

REM THE NEXT TWO STATEMENTS CONTROL FLOW THROUGH THIS SUBROUTINE
REM FLOW DEFENDS ON WHETHER OR NOT THE NUMERIC ARRAYS HAVE REEN
REM DIMENSIONEL,

IF Z1=0 THEN Z1=1 ELSE Z1=90

iF Z1=1 THEN 20890

FGR I=1 70 N

REAL' #0,B9{ I)sE9{I)sL9( I )\REM READI TEST SCORES FOR STULENT I

NEXT I

CLOSE $90

RETURN

RENM

REMX2XSUBROUTINE TO REAI THE CONTROL GROUFP DATA

OFEN #1s"CONTROL"

REAL #1s M

iF Z2=0 THEN Z2
iF Z2=1 THEN 21
FUR I=1 7O M :
READ! #1+B{I)sECI)sL(I)\REM READ SCORES FOR STURENT I
NEXT I .

CLOSE #1

RETURN

REM

REMXXXXXSUBROUTINE TO CLEAR THE SCREEN

=1 ELSE Z2=9
990

JCHRS$( 27 39 " X" \RETURN

REH

REMXXXKXFPRESS-TO-CONTINUE SUBROUTINE

ININPUT O PRESS THE RETURN KEY IN ORDER TO CONTINUE. "sR$
GOSUR 2220 N RETURN

REM

EMXXKKKSUBROUTINE TO DIMENSION THE NUMERIC ARRAYS

DIM BP(N)» E9(N)s LI(N)

DIM B(M2s EC(M)r L(M)

DIM D1 N)s D2(H)

RETURN

R

REMXXXXKSUBRCUTINE TO ADVISE USER OF COMPUTING DELAY .
b THERE WILL NOW BE A SHORT DELAY WHILE I L0 SOME COMPUTING, "

P"HANG IN THERE!"\!

RETURN

REH

REM¥XXXXSUBROUTINE TO PRESENT PRINTING OPTIONS TO THE USER

GOSUR 22290

b THAT COMPLETES THE COMFUTATIONS FOR THE "sP$s" ANALYSIS"
F"WHICH YOU REQUESTEL,"\!

b THE RESULTS OF THAT ANALYSIS CAN BE PRESENTED IN ONE OF TWo"
i"WaYS: v

i 1., USING THE SCREEN ON YOUR MONITOR"

P 2, USING A PRINTER"\!

INPUT "TYPE THE NUMBER CORRESFONDING TO YOUR CHOICE. "sR$

GOSUR 2220 .
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ANCOVA (Continued)

2500 IF R$="* THEN 2440
2510 IF R$="1" THEN 2520 ELSE IF R$<:"2" THEN 2440

2520 R1=VAL{R$)

2530 IF Ri=1 THEN 2570 ,

2540 01=1\REM SETS DISFLAY OPTIGN OF PRINT STATEMENTS TO USE PRINTER

2550 10 WHEN YOU HAVE MADE CERTAIN THAT THE PRINTER IS TURNED ONs PLEASE™
2560 GOSUB 2250

2570 RETURN

2530 REM

2590 REM¥sXX¥SUBROUTINE TO CONDUCT ANALYSIS OF COVARIANCE

2600 IF R=1 THEN P$="PRETEST/POSTTEST" ELSE P$="PRETEST/LABTEST"

2610 REM  FLACE APPROPRIATE EXPERIMENTAL GROUP DEPENDENT VARIARLE

262¢ REM  TEST SCORES IN Di¢I)

2030 FOR I=1 TO N

2640 IF R=1 THEN DI(I)=E9C(I) ELSE D1¢I)=L9CI)

2650 NEXT I

2660 REM

2670 REM  FLACE APPROPRIATE CONTROL GROUP DEPENLENT VARIAELE SCORES

2680 REM  IN [2¢(1) . ,

2690 FOR i=1 10 M

2700 IF R=1 THEN D2(I)=E{I1) ELSE D2¢I)=I( 1)

10 NEXT I

2/20 REM

©/56 FOR I=1 TO N

2740 F1=F14E9¢ 1)

2750 G1=G1+D1(1)

Y769 Y1SYL4E9(I )12

27790 X1=X3i+L1(TI)+2

2780 NEXT I

2,90 K1=F1/N

2800 K2=51,/

2810 FOR i=1 TO N

220 S4=54+( B9C T )-K] )12

2850 56=86+( 11 I)-K2 )12

2340 NEXT I '

JE50 54=54/( N-1)

2850 S6=56/{ N=1)

2870 FOR 1=1 TO M

2680 F2=F2+B{ 1)
289¢ E2=G2+02( 1)
2900 Y2=Y2+H( 1)t
2910 X2=X2+02( 1)
2920 NEXT I

2939 8i=Fa/h
L4l RA=EIR
$5¢ FOR I=1 TO M

2960 S3=53+CB( 1)-B1)12

2970 S5=55+(D2¢ I)~B2 )12 =
2980 NEXT I 135
2999 S3=S3/( M~1)

2
12
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ANCOVA (Continued)

3800 8S5=85/(M-1)
3010 Y=F1+F2
3020 X=G1+62
3030 FOR I=1 TO N
3040 Fi=Pi+( B9 I)%01¢I))
3090 HEXT I
3080 FOR =1 TO M
3070 P2R=P24+(B{ I)XD2¢(I))
3080 NEXT I
3¢90 Al=C (F112)/N + (F292)/M ) — (Y12)/{M+N)
3100 Ad=Y1+Y2—((YTI2)/(M+N))
3110 AZ=A3-Al
3120 As=( (G112)/N + (G212)/M4 ) — (X12)/¢( M+N)
3130 Ae={X1+X2)—({ X212 )/( M+N))
3140 AG=A6-A4
3150 AB= F1+P2—C (F1XG1)/N + (F2XG2)/M )
3160 A9= F1+F2-{ {XXY)I)/(M+N) )
3170 A7=A9-A8 ’
3180 R3=(F14F2)/{M+N)
3199 L1=A6-({A912)/A43)
3200 L2=A5~(( A812)/A2)
3219 S1=L31-L2
3220 S2=L2/(M+N-3)
3230 F=51,52
3240 L3=A8/A2
3230 M1=CLS%( K3~K1))+K2
360 M2=( L3k( KZ-K1))+R2
3270 Z3=Z3+1\ REM FLAG THAT ONE OF THE TWo POSSIRLE ANALYSES HAS REEN IIONE.
3280 RETURN )
3290 REM
3380 REMXX¥XXXSUBROUTINE TO INITIALIZE NUMERIC VARIARLES
3310 R=0\R1=0
3320 m=0\M1=0\M2=0\N=0
3330 F=0\Fi=0\F2=0
3340 G1=0N\(C2=90
3330 K1=0\K2=0\K3=0
3360 B1=0\E2=0
3370 S1=0\S82=0\83=0\54=0\S5=0\S54=0
3330 X=0\X1=0\X2=90
3370 Y=0\Y1=0\Y2=0
3400 P1=0\P2=0
3410 A1=0\AZ=0\A3=0\A4=0\A5=0\A6=0\A7=0\AB=0\A9=0
3420 L1=0\L2=0\L3=0
3430 01=90 ]
3440 Z1=0\Z2=0\23=0
3450 RETURN
3460 REM
3470 REMXXXXXSUBROUTINE TO PRINT THE RESULTS OF THE ANALYSIS
3480 t#OIN!1#01\1$01
3490 1¥01 TAB(32)sP$

135
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ANCOVA (Continued)

3500 1301 TAB(29)s"ANALYSIS OF COVARIANCE”
3510 1#01N1301

3520 1401 " INSTRUCTOR: ",I$
3530 1301 ¢ CLASS LOCATION: “,L$
3540 1401 © DATE CLASS BEGAN: ",D$
3550 1301

3560 '$01 " NUMBER OF SESSIONS: "»M9
3570 1301 "LENGTH OF A SESSION ( MINUTES)S "»T9
3580 1301 - -

3590 IF 01=0 THEN GOSUR 2250
3600 GOSUB 3990
3610 !#01 TAR(30)s "BETWEEN", TAR(45)s "WITHIN"s TAE(&0)s "TOTAL"
3620 1301 TAB(30), *- - -
3630 1$01 "SUM OF SQUARES ( PRETEST )",
3640 1401 TAR(30)y Als TAB(45)s A2s TAB(&0)s 43
3550 IF R=1 THEN P1$="POSTTEST" ELSE P1$="LABTEST"
3460 1401 “SUM OF SRUARES ("sF1%s" )",
3670 1401 TAR(30)s A4y TAER(4S)y ASs TAR(60)s A6 -
3680 1#01 "SUM OF PROIUCTS"s TAE(30)s A7s TAB(45), A8y TAR(60)s A9
3690 1401 "DEGREES OF FREEDOM"s TAR(30)s 1» TAB(45), M4N-2» TABC60)s MEN-1
3700 !'#01 "ALDJUSTED SUM OF SRUARES”, :
3710 !#01 TAR(30)s L1-L2, TAB(45)s L2y TAB(S0)s L1
3720 !$01 "ADJUSTED DEGREES OF FREEDOM",
3730 1#01 TAR(30)s 1, TAB(45)s HiN-3s TABC60 )s MiN-2
3740 GOSUE 3990
3750 IF 01=0 THEN GOSUR 2250
3760 GGSUB 3990 -
3770 1#01 TAR(23), "CONTROL GROUF"s TAB(S54)s "EXPERIMENTAL GROUP”
3780 1401 TAR(12)y "—m—————o - ——n,
3790 101 Mmoo "
3800 1301 TAR(13)s "HEAN"» TAB(27)s "STD. DEV."s TAR(47)y "MEAN",
3810 !%01 TAH(61)y "STH. DEV."
3820 '#01 TAB(12)y "- ——————— ——ny
3830 '301 TAR(46)y "——-m———m—em : - ——n
3840 1#01 "PRETEST"» TAR(13)s E1ls TAB(27)s SGRT(S3)s TAR(47)» Kl
3850 !$01 TAB(&1)s SART(S4)
3860 1401 F1%s TAB(13)s B2y TAR(27)s SGRT(SS)s TAR(47)y K2,
3870 1$#01 TAB(61)s SART(56)
3880 1301
3890 1#01 "ADJ. MEANS"s TAR(13)s M2s TAB(47)y M1
3700 1$01\1401 o X
3910 1#01 » NUMBER IN CONTROL GROUF: *,M
3920 1201 "NUMBER .IN EXPERIMENTAL GROUP: ",N
3930 GOSUB 3990
3940 1#01\1301 TAR(20), "F-STATISTICS ",F
3950 i#01\1#01
3960 IF 01=0 THEN GOSUE 2250
3970 RETURN
3980 REM
3990 REMKXXKXSUBROUTINE TO PRINT LINES
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ANCOVA (Concluded)

4000 1301 "———mmm e - ,
L I R —
4020 RETURN -
4030 REM

4040 REMX¥¥¥XFRESENT THE USER WITH OPTIONS FOR FURTHER ANALYSIS/GRALING
4050 GOSUE 2220

4060 IF Z3<>1 THEN 4230

4070 1° THAT COMPLETES THE PRINTING OF THE ",P$," ANALYSIS FOR THE"
4080 !"TEST SCORES IN THE DATA FILE CALLED “",N$s"‘ +*\}

4090 IF R=1 THEN F$="PRETEST/LARTEST" ELSE P$="PRETEST/POSTTEST"

4100 1" I'0 YOU NOW WISH TO DO A ",P$," ANALYSIS FOR THE DATA IN®
4110 !"THE FILE CALLED “",N$,"’? PLEASE RESPOND YES OR NG."
£120 ININPUT © "sR9$

4130 GOSUE 2220 .
4140 IF R$="" THEN 4100 ELSE IF R${1,1)="N" THEN 4250

4150 v AS SOON AS YOU’RE READY TO BEGIN THAT ANALYSIS, JUST®

4160 GOSUR 2250 .

4170 Me=M\N4=N

4180 74=Z3

4190 IF R=1 THEN R3=2 ELSE R3=1

4200 GOSUR 3300\ REM INITIALIZE NUMERIC VARIABLES

4210 H=M4\N=N4\R=R3\Z3=74

4220 RETURN . '

4230 1" THAT COMPLETES THE PRINTING OF ALL ANALYSES POSSIBLE FOR THE®

4240 !"CLASS HAVING TEST SCORES STOREI IN THE DATA FILE CALLER ], TR AN
4250 1" DO YOU WISH TO [0 SOME GRARING OF TESTS OR CONDUCT THE ANALYSIS®

4250 !"OF SCORES FOR A CLASS OTHER THAN THAT IN ‘",N$y"’? PLEASE RESPONR®
4270 INFUT "YES OR NO. ",R$

4280 GOSUR 2220

4290 IF R$="" THEN 4250 ELSE IF R$="Y" THEN 4320

4300 1" BYE FOR NOW."
4310 ININEND
4320 1" IN ORIER TO RETURN TO THE PROGRAM THAT WILL ALLOW THATs®

4330 GOSUR 2250
4340 CHAIN "ROUTER"
4350 RETURN

1
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APPENDIX XII(e) : -

CONLOAD
10 REMRXXXXFPROGRAM NAME
20 REM CONL OAD
30 REM
40 REMX¥XXXXLAST DATE OF REVISION
- 90 REmM 19830-8-10
60 REM
70 REMXXXKXAUTHOR(S)
80 REM BUE KANSKYs SCIENCE & MATHEMATICS TEACHING CENTERS
90 REM BOX 3992 UNIVERSITY STATIONs LARAMIEs WY 82071
100 REM PHONEN 307/786-48381
110 REW
120 REMEXXX¥XPROGRAM [ESCRIPTION
130 REM THIS PROGRAM LOAIS PRETESTs POSTTEST AND LARTEST SCORES FOR
140 REM iHE CONTROL GROUP {0OF SIZE 20) INTO A DIATA FILE CALLED
15¢ RENM “CONTROL” .
160 RE®™
170 REMXX®x¥XxEBYTES OF MEMORY REQUIRED { INCLUDING ARRAYS USED! BY THE PROGRAM)
180 REm 1900 RYTES .
190 REM
200 REMuHXKKXHARDWARE CONSIDERATIONS
210 RER YRITTEN FOR THE NORTHSTAR HORIZON II MICROCOMPUTER
220 REmM {VERSION 5.1 MICROSOFT BASIC). IT USES TWO IISK DRIVES.,
230 REM :
250 REM2¥2H3xL (ST OF FRINCIPLE NUMERIC VARIARLES USEDR IN THIS PROGRAM
25¢ REN M = NUMBER OF PERSONS IN THE CONTROL GROUP
260 ReM R{ I = PRETEST SCORE FOR EACH CONTROL GRCUP MEMRER
278 REN E{I} = POSTTEST SCORE FOR EACH CONTROL GFOUF MEMRER
280 REm L{I) = LARTEST SCORE FOR EACH CONTROL GROUP MEMRER
290 REM

300 REMXXKICKXLIMENSIONS OF NUMERIC ARRAYS
10 DIM 2{20)y E{20)s- LL20)
320 RENM

330 REMXXXK¥XLIST OF DATA FILES ANI/OR OTHER PROGRAMS USED' RY THIS PROGRAM
340 REM CONTROL = THE I'ATA FILE IN WHICH THE SCORES FOUND IN THE DATA
330 REN LINES (OF THIS PROGRAM WILL BRE STORED

250 REm '

3790 REn*x»xetCIA MAIN PRGCRAh

380 REslt N

A9¢ FOR I=1 TO M

400 REAL BLIsE(I)sL{I) -

410 NEXY I

420 OFEN F0,"CONTROL"

430 WRIVTE #0s

440 FuR (=1 TO M :

430 WRITE #0y B(L)y E{I)s LCI)

460 NEXT I

47¢ CLUSE #0

480 REMXKIORETHE NEXT DATA LINE TELLS THE NUMRER OF PERSONS IN THE CONTROL CRGUP

490 LATA 20 ;
500 REMXXKk¥XTHE REMAINING DATA LINES GIVE THE TEST SCORES (PRETEST/POSTTEST/ -~
510 REM LARTEST) FOR EACH FERSON IN THE- CONTROL GROUF t

520 DATA 329349693293395931933935319319553053095
530 IATA 30528935299 28969299289452892694927 92399
S40 IATA 26923929259 2392925923949249239392392293

s n .M ” P
"30 DaTA 547_1747..0‘7 219292042 170717’197071471471‘1139

b

A
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APPENDIX XII(f)

SIASCORE
10  REM XXEK¥ PROGRAM NAME
20 REn SIASCURE
30  REM
40 REM xX¥4%k IATE OF LAST REVISION
50 REn 1980-8-190
&0  REM
70  REM X¥X%%X AUTHOR(S)
80  RES# Re L. MORISSETTE AND' BOBR KANSKY, SCIENCE & MATHEMATICS TEACHING
90 REHM CENTERs ROX 3992 UNIVERSITY STATION» LARAMIE, WYy 82071,
100 RERM FHONE-~307/766~6381
110 REM
120 RERM X¥¥%x FROGKAM DESCRIPTION
130 RE#M THIS PROGRAM WILL SCORE ANDII PRINT THE SUMMARY OF STUDENT
140 RE#M RESFONSES TO [HE ‘SI ATTITURE SCALE’ DEVELOPEDR FOR USE RY
150 KEM THE TRI-STATE METRIC CONSORTIUM,
160 REWM

170 REM x¥k¥x RYTES OF MEMORY REQUIREDR ( INCLUDING ARRAYS USEDI' BY THE PROGRAM)
180 R 10450 BYTtS :

190 REM
200 REM XXX¥¥ HARDWARE CONSIUERATIONS
210  REm WRITTEN FOR A& NORTH STAR HORIZON II MICROCOMPUTER (VERSIGN 5.1
220 ReM MICROSOFT BASIC) WITH DUAL DISK BRIUES 3
230 REM i
240 REM X¥¥¥XX LIST OF PRINCIFAL NUMERIC VARIARLES ANI! ARRAYS 3
250 REM AlIsd) = A 4 BRY 7 ARRAY USEll AS TEMPORARYs SURSCRIFTER QTORACE
P& REM FOR THE 28 RESFONSES RY A PARTICULAR PERSON B
270  REM B{Isd) = A 3 BY 8 ARRAY WHICH ACCUMULATES THE ATTITUDE SUER- ﬁ
280 REM _ TOTALs EBEHAVIOR SUETOTALs AND' TOTAL FOR THE ENTIRE &
D290 REM SCALE (ALL 28 ITEMS) FOR A PARTICULAR PERSON . i
300 REM N = NUMRER OF PERSONS InN THE GROUP 4
310 RENM €C = FLAG TO STORE OR NOT TO STORE INDIVIDUAL SCORES g
320  REM 01 = VARIARLE TO SENIN PRINT STATEMENTS TO A PRINTER PORT g
330 REM Al = THE AVERAGE ATTITUDE SURSCORE FOR THE GROUP 5
340 RuM 81 = STANLARD DEVIATION OF THE ATTITUDE SCORES OF THE GROUP 3
50 REM B1 = THE AVERAGE REH&VIOR SURSCORE FOR THE GROUP j
34 RE M 82 = STANOARD DEVIATION OF THE REHAVIOR SCORES OF THE GROUP§
370 REM Ti = THE AVERAGE TOTAL SCALE SCORE FOR THE CROUP 4
38 REM 84 = STANDGRD DEVIATION OF TOTAL SCALE SCORES OF THE GROUF 73
39 R - S4 = SUM OF SQUARES OF ATTITUDE RAW SCORES FOR THE GROUF .3
400  REM S5 = SUM 0F SQUARES OF BEHAVIOR RAW SCORES FOR THE GROUP 4
410 REM 8¢ = SUM OF SQUARES OF ALL RAW SCORES FOR THE GROUP b
420 R . R = SIZE OF DATA BLOCKS IN THE DATA FILE h
430 TREM ' '

440 REM XXXXkX DIMENSIONS OF NUHtRIC ARRAYS
430 [DIM A(4,7)sE(Z58) N
460 REM XX¥¥X LIST OF PRINCIFAL STRING VARIAERLES

470  REM N$ = CODE NAME OF CLASS TEST FILE
448 REmM 1% = NUMERAL FOR DIRIVE NUMBER 0F CLASS TEST FILE
490 RCM €% = N$+D1$
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SIASCORE (Continued)

REM 1% = INSTRUCTOR- S NAME
REM L% = CLALS LOCATION
RET 0% = 0ATE CLASS REGAN
REM

RLFM XEREX DUMENSIONS OF STRING VARIARLES

m 550080, L$(SS)s 0$(55)

RKEi :

Ridi HX%X%y INLTIALIZATION OF NUMERIC VARIARLES
N=ONL=0NAL=0\RI=0NT1=0\S1 =0 \82=0\83=0\54=0\55=0\S4=0\01=1\R=15
(N : :
REF XxX&Es 78T OF 0ATA FILES USED RY THIS FPROGRAM

RE.1 SUMBFILE = THIS [OATA FILE HOLIS THE COLDE NAME (N$) AND
RE M DRIVE NUMBER LOCATION (D$) OF THE CLASS TEST FILF
RE. 5 Si-IATA = THIS5 0ATA FILE IS USED TO STORE BOTH THE THREE
Ri SI ATTITUDE SCALE SURSCORES (ATTITULNEs REHAVIORs
Rtirm TOTAL ) OF EACH PERSON IN THE CLASS anNIl THE CLASS
Ried STATISTICS. THE PROGRAM ASSUMES THIS FILE HaS
RE M REEn CREATE(t ON A DISK IN.DRIVE #2 AND THAT IT
RE M PERMITS 15 RYTES OF STORAGE FER PERSON. IN THE CLASS.
Riz g
KEM XR¥58% Main PRUGRAM BEGINS
REM
GUsUE 18890

¥ OREM XX READ “QUMBFLLEY TU GET THE COLE NAME OF THE CLASS FILE

OrEn %0, “LOUMRFILEY
REAL $05 NTs 0349y %
CLOs5E #v

HEM

M REM Ksa REAL THE CLASS TEST FiLE TO GET DESCRIFTIVE INFO AROUT THE CLASS

el %5y C%
RE AL B0y N3s i$s L%s [19

Ci Uit 59

R

NN :

i : I ATTITURE SCALE"

L { SCORING/ANALYSIS PROGRAM "\ !

I TUl MAY USE THIS PROGRAM TO DO THE FOLLOWING THINGS:*\!

[ 1+ SCORE A SET OF RESPONSES TO THE ‘SI ATTITUDE SCALE’ aNn"
i PRINT A SUMmaARY OF THOSE RESPONSES"\i

i 2o DU FVERYTHING IN ITEM #1 AROVE AN SAVE THE RESPONGES IN"
e IN A FILE CALLED “SI-DAaTA’"N\!

INPUE PLERSE YFE THE NUMBER CORRESFONDING TO YOUR CHOICE. "sC%

Gosiig 1aa0
1F Ce="" THEN 910 ELSE C=VAL(C$)

IF G40 UR €2 THEN 219

PN NG

L USE OF Thi8 PROGRAM REQUIRES THE USE OF A FRINTER FOR MAKING"\‘
b HARLICUFY OF THE RESULTS."\!

i CHECK TO BE CERTAIN THAT THE FRINTER IS CONNECTED! ANDI READY TO"\ !
P BEGIN PRINTING, WHEN YOU’RE CERTAIN THAT EVERYTHINE IS READYy "\!
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109
L0190
1020

SIASCORE (Continued)

INFUY FRESS THE «<RETURN:> KEY TO CONINUE WITH THIS FROGRAM,. Y“»s¥Y%
GUSUSR 1830%IN1\ . . .

iF =31 THExN 109¢

L - SINCE YOU WISH TQ STORE THE RESPONSES FOR FUTURE USEs YOU"\!I

i MUST HAVE A DATA TFILE NanEDl SI-DATA’ ON THE LISK IN DRIVE #2."\!
I THE DATA FILE SHOULDL BRE LARGE ENOUGH TO ALLOW 20 RYTES OF "\i
[ urﬁbt FOR EAlH FPERSON IN THE GROUF, "\ )

L CHECR TO SEE THAT THE FILE IS REALY AND THEN FRESS THE"\}
INFur o “RETURNZ REY IN ORDER TO CONTINUE WITH THIS PROGRAM. “sY&
BULLE X2Y0 \ REM FPRINT HEADRINGS FOR INDIVIDUAL SCORES

L¥ Uz” AHLN GOSUE 1920 \ REM OPEM THE DATA FILE CALLET ‘SI-DATA’

GOEUR 1490 \ REM SCORE ONE SI ATTITURE SCALE

iF L=y THLh GUBUE 18490 \ REM STORE INDNNVIDUAL’S SUBSCORES I THE aTa FILE
G h" ~+,0 S OREM PRINT SUMMARY INFORMATION FOR ONE ATTITUDE SCALE

bJ SUD Ag8ONIENINING

pe 0 YOU HaVE ANOTHER ATTITULDE SCALE TO SCORET PLEASE RESPOND™
Inbraf o YES OR NO, "sY%

LOBUE 1280 « IF Yz="" THEN 1150 -

iV Y${1s13="7" THEN 11190

iF YS(351)="N" THEN 1200 ELSE 1349

BULUD 2490 N\ REM PRINT THE CLASS STATISTICS

+F C=2 THEN GOSUL 1960 \ REH CLOSE THE DATA FILE ‘SI-DATH’

ENIRENY

P U0 YOU WISH TO RETURN TO THE MAIN DIRECTORY OF PROGRAMS FOR"\1
P SCORING ARD ANALYZING METRIC TESTSy OPINIONNAIRES ANI ATTITURE"\!
[ SCALEST" NI

INPUTYOE FLEASE RESFOND YES OR NO. "»Y$%

CUBUE 1889 N JF Ye="" THEN 1260

IF Y2011 )="Y" THEi CHAIN "ROUTER" ELSE STOF
ST I »UF QbiIQE fO SCORE ONE ATTITURE SCaALE
iF N9 THE 135¢

Gasle 1988

PN

i SCORING ROUTINE FOR PERSON #"sN+1 \I\!

i inm F\EPII*V FOR YOU TQ INPUT THE RESPONSES FOR FERSON" sN+1s" o"\1 -
A L7LL GIVE YOU THE ITEM NUMBERS ONE AT AT TIME. YOU GIVE ME THE"\!-
i R "SF'QN"E (A NUMEBER FROM 1 TO S) AND PRESS THE <RETURN: KEY."\!
INPUY - FRESS THE <RETURN:> KEY WHEN YOQU’'RE REALY TO BEGIN., "»Y$
Glsup l'c5 : .
PUREREERSR RESPONSES FOR FERSON" sN+1\

n=3

EOR I=1 TO 4

Uk ou=1 70 7

iF "\/"".Lftf( l\/ ) THEN 1480
PTARC20 39y "ITEM" yKy
InPUry v ) -
Alisd)=T

SOT0 1510

FIAEL 40 25 ITEM" yKy

InPUT T
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SIASCORE (Continued)

1300 Al i,0 5=}

1510 K=f+1

1589 weEA) W

1330 NEX|

15490 %tﬂH»(i; N OREM RING RELL

1550 BUSUR 20390

1360 nEM %¥¥ THE NEXT 3 LINES REVERSE THE VALUES OrF ‘NEGATIVE’ ITEﬁS
1579 Al 11 2=6-A0 151 NEL152)=6-A1 152 \A( 1s3)=8-AC1s3N\BC1535)=6~0( 1,5
15“0 BFULy 0=6-AL 17 INAL276 1=6~B({ 236 I\A{ 352 )=6—-A( 3,2 )\9(353) 6-A( 3 ;o)
15 AL Sy 0 I=6-A(3sSNA( G52 )=6~-AL 451 )\A( 45 2)= 6—A(452)

1&00 REM ¥X% THE NEXT SECTION COMPUTES THE SUBSCORES FOR THE THREE SCALES

1618 REM (ATTITUDEs EEHAVIOR, TOTAL) FOR THE INDIVIDUAL HHQSE TEST uWaS
1629 REM JUET ENTEREL,

1630 BUisi=AC 151 )04+A0252 )\R( 2 sE)=AC3s 1 A4 I N\RI 351 )=RB( 151 )4R(251)
1640 B{ 1,2 )= Q\Ayg}‘ﬁkavz)\ﬁ( 2)=AC 392 )PA 45 2 0\R{ T5 2 0=B( 1, 2)+R(252)
1630 B8{153)=m{3s2)+ 2yINB(2:3 )= AL 393 )R 4 INE{ I3 )=R( 1, 3)4R( 25, 3)
1660 £ 1s54)= R&1y4)+é(2;4)\8( 14)=A0 394 )A( 454 \EB( T34 )=R( 1,4 )+R( 2,4 )
1670 BLisSimal 1S 0rAL 255 INEL 255 )=4¢ DAL 4sSNB( 345 )Rl 155 )HR( 25 5)
16890 Bisa I=54 J.i\.)"é\t.’\')/\f’\ 235 0= af d’é)"‘ﬁ(#’ NER( IsbH )= B(l’é)"';( shH)
1690 B{1s73=a{ 157 )R 257 I\RL 2,7 3= AL 73R4 7Z NB(Z9 7 )=BC 157 4B 257 )
1700 FOit I=1 TO 3\FOR J=1 TO ANECIs8)=R{IS Q4R I J)NNEXT J\NEXT I
1710 REWM ¥X32 COMPUTE THE CURRENT THREE SUBSCALE TOTALS FOR ALL PERSONS IN
1726 RER THE GROUP A7 THIS FOINT

1730 Al=n1+8(1s8)

1740 Bi=R1+8:2,8)

1750 131=T14+B{ 3s8) -

80 KE RE% COMPUTE THE uur LF SRUARES OF THE SURSCAILE SCORES oOF ALt
1727¢ Sk‘i.} PERGONS IN THE SROUP 6T THIS FPOINT

1780 4 »(3(358)?7)

1790 wis B8 212

igded o (I(‘s P2 ’

i8¢ “iﬂ K*% AAVARCE THLD COUNTER OF PERSONS

1020

BRIV NN TN

1840 REM uay SULKOUTINE TG FLACE ONE PERSON’S SURSCORES IN THE DATA FILFE
JESD WRITE %3005 i NOENIMARK

186 WRITE S3mi(N~- 1)*&15)55(1;;)y£(2,8)y£(:,9),rQEiﬂﬁARh

,
Yo

1870 RiZ {uip

1888 Rm owgn lfn U“Int TQ CLEAR THE SCREEN

18v'0 QC;”\-: A2 !

1909 (ET Ui

1939 Riln ~
192 »\l H -p)lxwr» ..p-_‘.\ WOUTIRE TG N T“E I!r""ATt{l FILE

1930 SPlim s4, - Si-0aThRs 20

1930 Ciunp

1908 i

196C Rivi %% SUBROUTINE TO CLOSE fHE DATA FILE AFTER ADDING THE
1979 nhi CLASS STATISTS AND THE INSTRUCTOR’S NAME

1780 WRITE 2iz  HERTS).A81»81 581 5 NOENDMARK e
W0 Wi o alzéfN+l}$R+5)5825T1,555N8ENﬁﬁﬁRK
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SIASCORE (Continued)”

2000 WRIVE #1XCINF2I%RIS)IsNS

2010 CLUKE #) N\ RETURN .

2020 REM

2032 REM ¥%¥% SUBROUTINE TO CHANGE RESFONSES
2048 1NN

2eTO 4 YOu WISH TO MARKE ANY CHANGES IN THE RESFONSES JUST ENTEREDU\!
2080 1 FOR PERSUN NUMBER" sN+1s" TUN\I

2070 LNty o FLLEASE ANSWER YES OR NO. "sY$%

2080 GUOsUR 3280 N\ IF v$="" THEN 20490

2090 IF vye(1s3)0="N" THEN 2280

210 JF Ve{1s1 0="7" THEN 2110 ELSE 2040

2310 N

2120 IWFur o WHAT I5 THE NUMBER OF THE ITEM TO RE CHANGEN? "sA

2130 IF AdL OR AX28 THEN 2120 .

2140 i WHAT IS THE CORRECT RESPONSE TO ITEM #"sA»

2150 INUT R

23160 IF Bl OR B>S THEN 21490

2170 GULLE 1880

2180 JF AxS THEN 2190 ELSE A(1sA)=R \ GOTO 2220
"‘“0 SFOAX1L4 THEN 2200 ELSE A{2sA-7)=R \ 6OTO 2220
2200 UF AXZl THEN 2210 ELSE A{(3sA-14)=R \ 60TO 2220
L2210 A4 sA~-21 =4

22PN

2235 1Y 0 YOU WISH TO MARE ANY HMORE CHANGES IN THE RESPONSES OF"\!
2240 v FERSON  #"sNFls" 7"\

2250 INFUY FLEASE ANSWER YES OR NO. "»Y$

2269 GUSUR 1880 N\ IF Ys="" THEN 2250

44,0 IF ¥$031s1)="Y" THEN 2110

2280 RE §URN

229¢ Rt XKx SUBROUTINE TO FRINT THE HEARING FOR INDIUIHUAL SCORES
S0 ELINIEUINI$01

A1 TFOL RO KRR R OROR K RO KKK KO KO K ROORR R KK \ 1§01

PRI E RS S INSTRUCTOR: "»1I%

2350 TE{n ¢ CLASS LOCATION: "sL %

2349 dTar " - DATE CLASS REGAN: "yD$\1301 _
2350 THUL TRNCKRRICKICR RO KRR HORKAOR K KK KKK KR KX XK R K \ 101
S360 fmuy v FERSON ATTITURE REHAVIOR TOTAL®

2370 gL ¢ NUMRER SCORE SCORE SCORE"N\ 1#01

2380 TH0L KRR E KK KKK KRR KRR K KKK KKK KRR KRE KKK K" \ 1 201
2390 RE TURN

2400 REM

2419 R M KKK SUBROUTINE YO FRINT THE SCORES FOR AN INDIVIDUAL
2420 19Ul TAR(7 )5y

2430 5#01 FTARB{ 17 )sB{1s8)»

2440 1301 TAR(223sR(2+8)5

2450 14031 FfAKI37)sR(3s8)

2460 BOIsR)=0\B(258)=0\R{ 358)=0

2470 RETURN :

2480 REM

2490 REM ¥¥% SURROUTINE TO PRINT THE CLASS STATISTICS

1$44




2500
2030
2820
25390
2540
2EE¢
2260
2as0
2580
AL
24800
28630
HA0
SEAL
28490
2650
dé&D
28670
2889

it
R

SIASCORE (Concluded)

1§01

30 "**#**X****#*********************i*************w\!#01
LE T CLASS STATISTICS"

f403 0" (N ="sNs" )"\ 1301

F¢£G1 * ATTITURE BEHAVIGR TOTAL"

L e "

Y401 0 AVE. S.nr, AVE. S.In, AVE. S.I1."

4G5 e e e o N1

SI=BURT((S4-CCALIT2)/N)I/IN-1))
B2=8RRTI{SG~C((R1I12)/N) )/{N-1))

S3=BAR {86 ((TIT23/N) )/ (N-1)"

AI=RA1/N

Bl=Ri/N

Ti=Ti/i

(FOL TABS)sINT(AL ) TARC D)y (INTC(SIX10)4+.5))/10>
1501 TARCLZ )sINT(RI )y TAR(22) s CINT((S2%10)4.5))/10,
YHOL TABL 30 D9 INTCF1)s TAB( 3505 C INTC(S3%10 )+.5))/10
POl

134l “K*K%K**#*************#*****#***K**************"
RETURN
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19
20
39
49
)
&9
FR
8o
290
190
119
120
130
149
15¢
1 80
179
iaeg
190

NN
A WY

210
22¢
2%
240
2%
2890
270
280
=290
Ao
3190
3

330

340
330
Y.
AN
3%
390
490
4190
4290
4 30
449
<%
440
470
4890
499

APPENDIX XII(g)

OPINION
REM%XEXXKPROGRAM NAME
REM QPINION
REM
REM¥XEAXK_AST DATE OF REVISIAN
RE 1780-8-10
REM
REMEXXKKAUTHOR(S)
REM BUB KANSKYs SCIENCE & MATHEMATICS TEACHING. CENTERS»
REM BOX 3972 UNIVERSITY STATIONs LARAMIE, WY 82071
REM FHONEN 307/7656-63831
3y
REMFLHMKFPROGRAM DESCRIPTION
REM THE PROGRAM SCORES THE METRIC WORKSHOP OFINIONNAIRE
RE®
REFERKLARKBYTES OF MEMORY REGUIRED {INCLUIIING ARRAYS USED' RY THE FROGRAM)
REM 15 400 RYTES
F\t‘.u
REMEXEXKHARDUARE CONSIDERATIONS
REM WRITTEN FOR THE NORTHSTAR HORIZON II MICROCOMPUTER
REM A VERSION 5.1 MICROSOFT BASIC). IT USES TWO IISK DRIVES.,
REM :
REFMEZXHXRLIGT OF PRINCIPAL NUMERIC VARIAERLES USEDR IN THIS FROGRAM
RE 5 A(I) = ARRAY HOLIDING TEST RESFONSES FOR A STUDENT I
RE BLIDyMIDsECI)yF(I) = ARRAYS HOLDING THE SUMS OF RESPONSES
REM TO EACH QUESTION
REN RCEI)L{IDsL2IC(TI ) = ARRAYS HOLDING THE NUMRER OF PEOPLE WHO
Kt i ANSUWERELD' EACH QUESTION
REM ROIDIsR(Z)HSRI3IsRC4) = ARRAYS HOLDIING THE TOTAL NUMBER OF
RE™ RESFONSES BY STATES ANII QUERALL TOTAL
REM FSsF6sP = NUMBER OF FEOPLE IN THE CLASS
Ren F7 = NUMBER OF FEOFLE TO RE ARDIEIl TO THE DATA FILE
REM F = FLAG THAT THE PROGRAM~USE OFTION IN EFFECT IS TO PRINT
REM F1 = FLAG THAT THE PROGRAM-USE OFTION IS TO ALD OF INIONNAIRE
REM DATA TO A FILE WHICH ALREAIY CONTAINS SOME DATA
REM S1 = IDENTIFIES THE STATE TO RE USED IN PRINTINE THE SUMMARY
REM OF THE OPINIONNAIRED DATA (1=I0AHO, 2=MONTANAs I=WYOMING)
RE# 01 = THIS VARYARLE IS PART OF THE PRINT STATEMENTS OF THE FORM
REM “i#01Y . WHEN 0O1=1s ALL PRINTING GOES TO THE FRINTER PORT>
REM . WHEN 01=0y PRINTING IS DIONE ON THE CRT SCREEN.
REM

REMXKKKXOIMENSIONS OF NUMERIC ARRAYS

LM A(«/)yB(?7),D(148),E(«7),F(?7),h(148)’L(?7),R(4)!L1(?7),P6(300)yP(lOO)
REM ;
Rtﬂ*xx*#hIhT OF PRINCIFAL STRING VARIAELES USED IN THIS PROGRAM

REM - N$ = NAME OF THE DATA FILE

Rhﬂ 1% = STRING NAME OF THE DISK DRIVE NUMBRER OF THE DATA FILE

REM 0% = USEL! TO ACCESS FILE CONTAINING OPINIONNAIRE DATA FOR FLASS L
REM 01% = USED'! TO ACCESS CLASS TEST FILE . =
REM . I$ = INSTRUCTOR’S NAME (FOR THE CLASS N$) ;
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OPINION (Cont.inued)

REM L% = LOCATION AT WHICH THE CLASS N$ WAS TAUGHT
RE#fi ¥ = IATE THE CLASS nN$ BEGAN

R

REﬂ***»*UIhtN SIONS UF STRING ARRAYS

DI NE(8)»03{ 125 8 B8 )sL (S5 )»N$(55)201$(12)

REM

REM¥¥CKXINI TIALIZE NUMERIC VARIABRLES
F=0\FS=1\01=1
Ry
REMXxxxxL (ST OF DATA FILES AND/OR OTHER FROGRAMS USED EY THIS PROGRAM
RE4 BUMEFILE = A FILE TO STORE THE NAME OF THE NEWLY CREATED
RE FILE WHILE CHAINING TO THE MAIN PROGRAM
REM
REM RUUTER = A ROUTING FRUGRAM WHICH USES THIS PROGRAM FOR
REM GRADING ANI' WHICH RELATES IT TO THE OTHER PRO-
RE4 GXAMS IN ThI SCORING/ANALYSTS PACKAGE
RE 1)
Re: i FJLEMGR = A PROGRAM WHICH CREATES AND DESTROYS DATA FILES
REM USED RY THIS PROGRAM
REn : .
RER 01% = 1HIS IS A DATA FILE CONTAINING THE PRETESTs POSTTEST
RE ANI!' LARTEST DATA FOR THE CLASS WHOSE OPINIONNAIRE
RER UATA WILL BE STORED IN THE DATA FILE 0$. FOR THE
REM PURPOSE OF THIS PROGRAM»s THE IMPORTANT THING AROUT
REM 01% IS THE DESCRIPTIVE DATA ( INSTRUCTOR’S NAME, ETC.)
RE# THAT IT CONTAINS.
RE M _
REMKSRIORBEGIN MAIN PROGRAf
RER
GUSE 3670\ REM CLEAR SCKEEN
ETRT 1000\ REM GET CLASS FiLE NANE FROM ‘IUMBFILE:

GOSUR 5090 REm GET DESCRIFTIVE DATA ( INSTRUCTOR’S NAMEs ETC.) FROM 014
GUSLS .}60\ REM BESCRIRE PROGRAM FUNCTION TO USER

RE™

REMAXENEAT FOUR LINES RESPOND TO THE OPTION TO PRINT THE GRAFPH USTNG
REM EATJSTING DATA (I.E.» WITHOUT ENTERING NEW D'ATA IN THE CLASS FILE)D.
REM o .

IF F=3 t+niN GOSUR 3710\REM READ DATA FILE PREFARATORY TO PRINTING

IF r=1 N PS=P\REM MUST SET Pé=P TO USE THE GRAPH-PRINTING ROUTINE
IF F=1 “rEN GOSUR 4140\REM READI THE DATA STORED In ‘CONSORT’ FILE

IF r=i iHknN 2810\REM PRINT THE GRAPH

REN

REM¥(3¥ i NEAf LINE BEGINS THE OFTION OF ADDRING ENTRIES TO THE CLAqq FILF.
Reti

Buaul 12vCN\REm ASK IF DATA FILE ALREALY HAS. SOﬁE ENTRIES :
iF F3=0 JiHEN 1370\REM INPUT DATA FROM OPINIONNAIRES FOR THE FIRST TIME
GOBUE 3710\REM READI DATA FIL.E REFORE ALIDING NEW DATA TO THE CLASS FILE
GUSUR 3950\REM FIND OUT HOW MANY PERSONS ARE TO RE ARDED TO THE DATA FILE
GOTO 1 U90\REM INPUT DATA FROM ADDITIONAL OPINIONNAIRES

REM

~
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OPINION (Continued)

1000 REMXXXXXSURROUTINE TO GET CLASS FILE NAME ANDIN DRIVE NUMEBER FROM ‘DUMBFILE”

1010 REM
1020 OPEN #0s "DUMKF ILE"
1030 REAI $#0s N$s I$
1040 CLUSE #9
1050 01%=N$+"»"+0%
1350 O$="9"+N$+"y" 4113
1070 RETURN '
1080 KREM
1070 REMEXKAXBURROUTINE TO GET HESCRIPTIUE CLASS NATA FROM CLASS TEST FILE
1100 REHM
1310 OFEN #0y 01%
1120 REAL #0y N$y I5y Ly %
1140 CLOSE #9
11490 RETURN
1150 RER
1160 REMXAKSURROUTINE YO0 DESCRIRBE THE PROGRAM’S FUNCTION TO THE USER

1370 RiEM

iigo " ' METRIC WORRSHOFP OFINIONNAIRE PROGRAM"\I\!}

1190 ¢ YOU CAN USE THIS FROGRAM TO DO ONE OF THE FOLLOWING THINGS."\!
1200 i 1., ENTER OPINIONNAIRE DATA FOR THE CLASS WITH FILE NAME ‘%,
1210 INgy"’"

1220 i* ' 2. PRINT A SUMMARY OF THE OFINIONNAIRE DATA IN THAT FILE"\!

1230 INPUT "TYPE THE NUMRER CORRESPONDINEG TO YOUR ‘CHOICE. "sR$
1240 GUOSUR 36790

1250 IF R$="" THEN 1190

1260 IF R3$<:"1" TREN IF R$«>"2" THEN 1190 ELSE R=VAL{RS$)

1270 IF R=2 THEN F=1

1280 RETURN

290 RENM

13090 HAVE YOU ALREAI'Y STOREI' ANY OPINIONNAIRE DATA FOR THE CLASS"
1310 IWITH FILE NAME “"sN$s" T"\!

1329 Infuy FLEASE RESFONDI YES OR NO. "sR$%

1330 GOLUER 3870
1340 IF R$="" THEN 1300 ELSE IF R%${1s1)="Y" THEN Fi=1

1350 Rt TURN

1360 REM

1370 REM XxXX ROUTINE TO ADD NEW DATA TO THE CLASS FILE

1380 REM

13990 1 I MUST RNOW IN WHICH STATE THE WORKSHOF WAS HELI. THE"
1400 I FOSSIRLITIES ARE:t"\! _
1410 - 1* 1. IQAHOM

1420 " 2. MONTANA"

1430 i* 3. WYOMING"\!

14490 INFUT ¢ - TYFE THE NUMRER OF THE PROFPER STATE. ",51

1430 GUSUR 35790

1460 IF S1-3 THEN 13990

‘1470 Q=81%37 :
1480 IF Si=31 THEN Si1s="IDRAHO"
1490 IF Si=2 THEN S1$="MONTANA"




OPINION (Continued)

3000 ir si=s fHEN S1$="WYOMING"
1=10 ¢ FLEASE COUNT THE NURBER OF OFPINIONNAIRES THAT YOU PLAN TO"
L BUURE AT THIS TIME."\!

Ta3e INFuwe " HOW HMANY SUCH OFPINIONNAIRES ARE THERET “,P

1040 FUH L=1 70 &7

TEGE L30T )=PNREM INPUTS MAXIMUM NUMBER OF -RESPONSES FPOSSIELE TO A GIVEN ITEM
1560 NeEXS

ALY GUBHR S&F0

1530 Rem

Any0 REmM HUUTINE TO ENVER THE RESFONSES ON EACH OFINIONNAIRE
W00 REM
1810 1= L7LL NGW ASK FOR THE RESFONSES FROM A SINGLE OFINIONNAIRE.™

L1640 1MWHEN 1O VE STORES THAT INFORMATIONs I‘LL ASK FOR THE RESPONSES®"
39 é“FHUm THE NEXT OFINIONNAIRE."\!

L1640 In-uf - FRESS THE RETURN KEY TO CONTINUE. “"»Y9$

FE-teTe b"“ 1650

1680 FUN J=PS T0 P

a0 1 1’1 READY FOR YOU TO GIVE ME THE OFPINIONNAIRE RESFONSES FOR"
L0320 P UANDIVIOUAL  #sgyt o\

1699 o ENTER THOSE RESFONSES IN FOUR LINES USING THE FORMAT SHOWN®
4700 i-pELUW. FRESS THF RETURN KEY AT THE END OF EACH OF THE FOUR LINES."\!
4510 !“ IF imE INGIVIDUAL DOES NOT RESPOND TQ A GIVEN ITEMs TYPE THE®
BT20 IPNUMBER @ Qb THE RESPONSE TO THAT ITEM."\? .

RtV R HERE‘S THE FORMAT FOR ENTERING THE RESPONSES."\!\!

1249 1 *y*9m5¥5*’¥’*’X’¥’* {RESPONSES TO ITEMS 1 ~ 190)"

S0 1 Ky XXy XKaXoXeXKyKy Kok { RESPONSES TO ITEMS 11 ~ 20)"

AJEO 1" HoXe Ko Xo Ky RoKsd v KoKy X { RESPONSES TO ITEMS 21 =~ 31)¢

V0 Y Ky XaXsXs XX { RESFPONSES TO ITEMS 32 — 37)"

V8O iti“bll A(l)’ﬁ(')yﬁ(\)’é(4)’ﬁ(t)’é(é)!h(/)79(8)7#(9)!%(30)\'

L0 INFUT 1 R\l;)yﬁ(l BEY 1N IS )yA(14)!%(14)’A(16)’Q(17)’Q(18)5A(19)’Qf°0)\‘
L300 INFULG 2i09A2225A023 )00 24 39A0 25 )AL 28 )9AC 27 )y AL 28 )5 AC 29 )9 AC 30 )y AC 33O\ !
4310 INFU I A(éZ)vQ(33)’A(34)79(35)’A(36)79(37)\!

A820 FOR I=i TQ 37

1839 IF ALLxE THEN EXIT 18790

40 Iy Lo=30 AnD A1 X2 THEN EXJIT 18790

: N :

)

t A -

JES0 NGl L9HD

ses0 GULRLIER B&/0N NI

igao i THERE IS SOMETHING WRONG WITH ONE OF THE RESPONSES YOou*
ARYY ENTEREDL FOR THAT LAST OFINIONNAIRE., THE VALUES ENTERELD FOR"
Ao STEMS 1-31 SHOULID' RANGE FROM 0 TO S5 THE VALUES ENTERED FOR"
And i TfENS 32-37 SHOULI' RANGE FROM 0-2., OF COURSEs ALL VALUES®
ST SHOULD BE WHOLE NUMBERS."\!
1939 1 {711 GOING TO HAVE TO ASK YOU TO ENTER ALL VALUES OF THAT™
.L?‘%O P L-f:h:') \_F‘LNIU'\{NAIHE AGAINO“\'
1700 ¢ FLEASE FRESS THE RETURN KEY AS SOGN AS YOU'RE READY TO REGIN®
19 INPUT T 70 RE-ENTER THOSE VALUES, ",Y$
1970 GUBUR Ja/9\GOTO 14790
i78d 1 0 YOU WISH TO MAKE ANY CHANGES IN THE INFORMATION ENTEREF FOR"
R P AV HE LAHT OFINIONNAIRE?"\!
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OPINION (Continued)

{KPUL W PLEASE RESPONI' Y OR N. ",X%$

R R
222 ESTR LR NS HIPSI AN N T AN

#0980
2010 GOSUR 3670
2020 IF X$="N" THEN 2070 , :
2030 1° OKAY. I‘M PREPARED TO HAVE YOU RE-ENTER ALL OF THE INFORMATION™
2040 1* FOR THAT LAST OFINIONNAIRE."\!
2050 INFUT ® PRESS THE RETURN KEY WHEN YOU’RE REAI'Y TO BEGIN. ",Y$
2060 GOSUE 3670\GOTO 1670
2070 FOR I=T TO 37
2080 B I)=R{I)4ACT)
2090 IF ACI %30 THEN 2150
2100 REM . :
2310 REMX¥KTHE NEXT STATEMENT REDUCES THE MAXIMUM NUMEBER OF POSSIELE RESPONSES
2120 REM 7O ITEM I BY 1 RECAUSE SOME PARTICIPANT DI NOT RESPOND TO ITEM I.
2130 REM
2140 L1(1)=Li(I)~1
2150 NEXT I
2140 NEXT 4
2170 REM _ ' S
2180 REM¥*XTHE FOLLOWING LOOF UPLATES THE TOTAL NUMBER OF PERSONS RESPONDING -
2190 REM  TO EACH OFINIONNAIRE ITEM-—THAT NUMRER BEING L{I)-—RY THE NUMRER
2200 REM  OF REFONSES 7O EACH ITEM-—DENOTED RY Li(I)--CONTRTRUTED EY THE
2210 REM  OPINIONNAIRES JUST SCORER. :
2220 REf
3230 FOR I=1 TO 37
2240 L{I)=L¢I)4L1(T)
2250 NEXT I
2260 F6=F& +P
2270 1F R=2 THEN 2420
2280 OSUER 38S0\REM UFDATE THE CLASS DATA FILE
2290 GOSUR 3679 ~ .
2300 i WILL YOU NEED' TO ADD' FURTHER OFINIONNAIRE RESPONSES FOR THIS"
2310 1 CLASS AT SOME FUTURE DATE?"\!
2320 InFUT " FLEASE RESPOND Y OR N. ",X$
2330 GORUR 3670N\IF X$(1s1)="" THEN 2300
2340 IF X$(1s1)="Y" THEN 3610
2350 REM
2360 REMX¥XX¥ROUTINE TO UPDATE THE STATE-ANL-CONSORTIUM FILE ¢ CONSORT),
2370 REM :
2380 REM THE FILE CALLED ‘CONSORT’ CONTAINS THE SUM OF THE RESPONSES |
2390 REM 7O EACH OPINIONNAIRE ITEM (AND THE NUMEBER OF PERSONS RESPONDING
2400 REM TO EACH ITEM) FOR EACH OF FOUR GROUPS. THESE GROUPSs AND' THE -
2410 REM ° . SPACES OF THE ‘CONSORT’ FILE RESERVED FOR EACH» ARE GIVEN EELOW.
2420 REM
2430° REM SPACES  1-74 \ SUMS FOR ALL PERSONS IN THE CONSORTIUM
2440 REM- SFACES 75-~148\ SUMS FOR ALL PERSONS IN IDAHO
2450 REH SPACES 149-222\ SUMS FOR ALL PERSONS IN MONTANA
2460 REM SPACES 223-296\ SUMS FOR ALL PERSONS IN WYOMING
%70 REMN SPACE 297\ NUMBER OF PERSONS IN THE CONSORTIUM (=R(1))
2480 REM SPACE 298\ NUMBER OF PERSONS FROM IDAHO (=R({2))
RE i SPACE 299\ NUMBER OF PERSONS FROM MONTANA (=R(3)) :



OPINION (Continued)

2RO REM SFPACE 300\ NUMBER OF PERSONS FROM WYOMING (=R(4))
2510 REM

2820 OFEN 59 " CUNSORT"

2530 FOR I=1 TO 14¢

2540 ReEsL FleI{IeRCI)

250 NEXT I

cud® ReEAL FLaR{ELIPR(2)I9RI3IsR(4)

2570 FOR =1 10 37

080 DL =0 LFROT S

20720 KOL =i £34LI0

H8U0 {=81K4/

HO10 M4SNl QYIIFROT)

D20 W NFL =ROQFI DAL

A8E0 N AT L

2640 K1 1 24HPS 2

LEG0 M{TElva J=ROS1+1)+FS

LS80 UL EE )

SRID UFE N #1y "CONSORT”

SEERE U =l TU 142

A WROTE EFLeDIDR{TI)

SA00 wbad I
SO0 WLl F1eROLIDIIREZ2GvRII DRI 4
S0 L sk 21

AR R el PoEN ’7(3.:.

SoA0 LUDUE el
‘l

SN e ALl OF THE FILES HAVE REEN URLATED. D0 YOU NOW WISH TO SEE"
Iﬂ' ld:di " A GRAFH OF THEE RESULTS? (RESFOND Y OR N.)"sX$
A0 GLHEUR Sa/0

“vTHEN 2740
i 1s1o=0y" THEN 2810 ELSE 3600

,':/"80 i
2096 b
2890 Rem
ASUL0 REMxwaskRKOUTIRE (U PRINT THE GRAPH
J828 Ri

y.yr

RICKI RE CERTAIN THAT THE PRINTER IS TURNED ON., WHEN IT°S REANYs®
A0 TN FRE®S THE RETURN KEY TO RBEGIN THE FRINTING OF THF GRAPH."sX$
W3 Gtinils SNEPAVINENS
22&6C v LR EOR AR KRR KKK KKK AR SO R KA\ I\
Were 1 i HANG IN THERE..."\!
280 THIS TAKES A RBIT OF TIME."N\I\!
PSR ORI B HOK K HOK K CIOKHCKRAOCK KOK KR K KKK K K 3eRK "
290$ LLolif 40990 -

Vot INSTRUCTOR: "s1I9%
ﬁ”'O PFLLY WORKRSHOP LOCATIONS "yL$\!1301
2930 Gusug 40790
2749 tzalv REY TO THE RAR GRAPH"\!#71\13$01
LW 101 ¥ ¢ INHICATES THE AVERAGE NUMERICAL RESPDONSE TO THIS®
M Al UFPINIONNAIRE ITEM RY THE"sP&»" PERSONS IN THIS®
L FACENE SN O PARTICULAR METF {C WORKSHOF."\1#%01
2980 143 r + INDICATES THE AVERAGE NUMERICAL RESPONSE TO THIS®
=90 0L OFINIONNAIRE ITEM RBRY THE" R(S141)s" PERSONS FROM"
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30909
YR
A929
B030
380
30090
3089
Boro
A0BO
3099
1090
Aaii¢
BiD

d1a0

OPINION (Continued)

01" _ ",S51%y" WHO HAVE TAKEN A& METRIC WORKSHOP."\!#01

PO $ : INDICATES THE AVERAGE NUMERICAL RESPONSE TO THIS®
PRy OF INIONNAIRE ITEM BYE THE"sR(1)," PERSONS IN THE"
byl ENTIRE CONSORTIUM WHO HAVE TAKEN A METRIC WORKSHOP."\1#0}
GUBSUR 40990

PEUINSFOL

PEL1 "WUESTION #"»TAB(14)9"1.0 2,0 390 4.9 S0
gy === e e i I-—————— I~ I

Fuk I=1 0 31

TG Ly TARI 1S "Iy

if L{s ;w00 fHEN 31390

103 FAH(21)+"NO FARTICIFANT IN THE CLASS RESPONDED TO THIS ITEM.®

Glaslt 5179

Fur J=38 TO (B{I/LIIDF.IIXKLI0

A140 TFUL "Ry

180 Neasl

A160 1Fit

A1 rHGL TARCAS )" 1"y

31680 FUR J=18 T0 {({ QFL/KOGHI X+.5)0%10

AiyG o iEul "4

SEDE NEAL G

KIS/ L JU1

Aedw TEU TAR 1S "IMy

2ol FOR J=18 TO (MINARIIN4.3KLD

SEEQ TRUL "3

A0) NEALD

J\:C\’\) FLNEFEL

Adsd NEAD 4

Jdge iHul " I-- - I-——mem I-——————- [-————— I -
A2y PHUINTHEGL

SA00 bxdil o™ . . 1.0 1.5 2.0"

A3l
ERYEC
A3&¢
RN
SH o
3360
3359
SAEE
3379
3409
3410
340
34390
A449
34590
B4490
34790
3429
34990

E 10D - I--—mmmmm= I
FuR I=32 10 &7
P01 LsTAR( 30D "1y
IF L I<x0 THEN 3379
1$011 fAR{21)y"NO PARTICIFANT IN THE CLASS RESPONDED TO THIS ITEM."
GGT0 3410
(i J=31 TO {B(I/LCI)+.5)%20
CEUT K"y
NEXT _
{301 ~
il TAR{ 3G "I" s )
FOR J=31 TO (M A+I/RKIGHI+H.5)%20
IETEP U A
NEXT o
P01
P01 TABC3D )" I"s
FUR J=381 T0 (I IH/RKEID+H.SIX2D
& JE0 A
NEAT .

........

Y
I
o)
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OPINION (Continued)

Suah tF0INTFUL

SOV NEASD L

3520 tE01 ¢ I~ B e T i
SE30 THUINIF0L

Au4d LGUSUR 40990

oo TF0INIF0L TaX 124 OF PEOFLE WHO HAVE ANSWERELD THIS OFINIONNAIRE™
S50 1H01 TAB{ 22 ), LAHo MONT WYO CONSORTIUM"

A0 1E0L TR 22 )5 A7 I RU2IsR{IIIRI4)sR(1)

SSud 101

Au0 SUBUBR 5090

2509 BOSUR 4&59

Go10 1 DO YOU WISH TO DO ANY FURTHER WORK WITH METRIC TESTS OR"
R RLV UFLNIUNNRIREST "\ !
Josl InNFUr FLEASE ANSWER YES OR NO. ",Y$

3040 iF TH="" JHEN 3830

ol i Y80 1,10="Y" THEN CHAIN "ROUTER" ELSE STOF

So50 REM .

S8/0 REM&SARRSURROUTINE TO CLEAKR THE SCREEN

Jodd Kb

a0 TCHRSL 27 ds XK\ RETURN

$s00 REM .

o Ll0 REMBEERRFSUBROUSINE 7O REAIl THE CONTENTS OF THE CLASS OPINIOM DaTA FILE
G20 REM

Sra0 UreN w0y 0% .

do40 READ %0y, PNREM P IS THE NUBRER OF PERSONS HAVING DATA IN 0%
S50 Real $0y SINREM S1 IDENTIFIES THE STATZ USEDR IN THE ANALYSIS
GBSV i I=1odu 3 ’

aSSY Keaw ££0y 2Ly L{I

SS80 NEARt L

G780 iR Si=1l THEN siss"ilan(O"

S Sk Slm=d FHEN S1Is="MONTANAY

SULD AF SRS ThEN S1$="WYOMING”

Sdd0 LLUSE %9

GG R FURGR

Svd D RHiEM

LY KEMEEXXRSUBRUOUTINE 0 WRITE 1ATA TO THE CLASS OFINION FILE
SONL REM

S6.0 LHFEN #0s US

GUET WKIiE $0s e S

AP FUR =1 T &/

SYCD WRITE #$0s R{Iy LI

S50 NeXT oL

720 LLuse $90

AFA0 RKE iR

RYESVR

SYn0 KEM SusiUTINE TO FREPARE CCOUNTER TO ENTER FS MORE FEOPILE TO THE DATA FILFE
G160 RiEm

a357¢ 1 HUW MANY MURE PERSONS [0 YOU WISH TO Al TO THE DATA FILE aT®
S989 INFUT "THIS TIMEY ",P5

39v0 FOR i=1 4 37

164 153




4000
40190
4020
40390
4049

44930,

49569
4070
4080
4090
4100
41390
4120
4130
41490
41590
4140
41790
41890
4190
4200
4210
29
4259
42490

OPINION (Concluded)

Li¢ I)=F3\RENM UPDATE THE TOTAL NUMRBER OF POTENTIAL RESFONSES TO EACH ITEM
NEXT I ’ _
GOSUR 36790
F8=F N\ REM TEMPORARILY STORE NUMRBER OF FERSONS NOW IN THE LATA FILE
P = P+PS \NREM TOTaL NUMRER OF PERSONS TO RE IN FILE AT ENDI OF THIS WORK
PE=pP3+I\REM SET THE LOWER LIMIT OF THE LOOP FOR ENTERING NEW
KEM PERSONS S0 THAT EXACTLY PS5 PERSONS GET ENTERED
RETURN
REM
RKEMEKKKESUBROUTINE TO PRINT DRIVIDING LINES FOR GRAPHICAL DISPLAY
REM
PFRUL el el S L T e e L e e T e A
FOINRETURN
Rem
REMXXXSURROUTINE TO READR THE DATA FROM THE “CONSORT’ DATA FILE.
REM # GRAFH WITHOUT FIRST MARING NEW ENTRIES IN THE CLASS FILE.
REM '
UrEN $#1y "CONSORT®
FOR I=1 TO 148
REAl 1y I{ I3 K{I)
NEXT I
REAL %1y R(C1)y R(2)s R{3)s R{4)
LLOSE #1
H=37X( 5141
RETURN

L L L N L N L P R L L 1
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