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This Handbook has been prepared to accompany the 18 Volume series
v - encitled

PROGRAMMED MATHEMATICS CONTINULYM

LEVEL I

IT HAS THE MULTIPLE FUNCTION OF PRESENTING:

THE RATIONALE AND DEVELOPMENT OF THE PROGRAM
- FOR EVALUATION

THE STRATEGIES AND LOGISTICS OF THE PROGRAM
- FOR INSTALLATION

THE PRINCIPLES AND PROCEDURES SUGGESTED

~ FOR REPLICATION

. ' It is uvne exhibit in the demounstration of a model
developed under the direcricnm of
the U.S. Department of Health Education and Welfare

~ : | : OE Project 8-0157

at the.
New York Institute of Technology

Westbury, New York
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CHAPTER I

THE RATIONALE AND DEVELOPMENT

OF THE PROGRAM

~ FOR EVALUATION




GENERAL BACKGROUXND:

ORICIN OF PROGRAM:

The New York Institute of Technoiogy

submitted to tche U.Se,Coﬁmissioner of Education,
under the provisions of Public Law 531,

in the last quarter of the year 1967,

a basic and applied research pfoposal entitled:

A SYSTEM FOR INDIVIDUALIZING AND OPTIMIZING LEARNING
THROUGH COMPUTER MANAGEMENT OF THE LEARNING PROCESS

This ‘proposal was accepted and resulted in the letting of
. e
Contract Number: OEC -0-8-080157-3691 (010)
Office of Education, Bureau of Research
“Project Number 8-0157
to

New York Institute of Technology

OBJECTIVES:

The Méjor Objective of the proposal was to organize, develop
and refine a model computer-based system for the management of
the educational process by means of a systems‘engineering_

technique, -



CCXNDITIONS:

This management system vould have to be operationgl and

econcmiceily cost effective.

Ihe syscem would be applied to different subject ggtter areas
which would be developed simultanggusly wigh the gpmputer

system into formats sugceptible to mapageugny vy ®he program.

The individual courses would be installed on the Bev York Institute

of Technology campuses for experimental pﬁrposes.

The courses would also be installed on other school campuses
as a demonstration of the ability of the program to handle’

varied management decisian making situatiogs.

OUTCOMES : o :

Immediate and constant feedback would result in covrse improvement .
Individualized analysis of records would resylt in tailoring the

course independently for each student in a self-paced mode.

Correlations generated by the vompu*er ‘would form a basis for

_individual and group coynselling.

The pr1nc1ples, techniques, and findings of the project would be

made available to the educational communlty L ﬁ

FRIC ERE L
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Aruitoxt provided by Eic:

In order ts accomplish the cbjecrives of this proposal an

- "azticn research" program was prepared. It cutlined:
Firstc: the development of the management syStem.
Second: the testing and refinement of the management svsrem

through application to 2z specific enviromment in

four subject matter areas.

Thrrd: the repetition of rthe system in another context soO as

to demonstrate replicability.

Fourth: the training of appropriate members of the educational
community who will be involved operationally in this

effoxrt.

Fifcth: the dissemination of the findings of this stﬁdy to the

educational community at large.

PROJECT COMPONENTS :
Procedurally, the "action research" program may be considered

to'encompass several interrelated categories of activities.
MANAGEMENT SYSTEM:

An initial, and continuing category of acrivities. covers the
design and development of the computer-based management system
itself, through which the assessment, revision, restructure,
_optimization ahd validation of the instructicnal system is to be

accompllshed.

[

|
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Aruitoxt provided by Eic:

enc seli-correctiny. these

uncel actuel living school conditions, and testing, =modificazion

f

p-d

Thereicre, a concurrent category-of activities addresses itse
to the development of subject matter courses, with all appropriate
suppert materiel, and their testing, revision, restructure and
vltimate optimizatioeor and validation.

i

These activities are governad within the instructional management
; .

|

/

The method of attack, the step-by-step procedure whereby the courses

area of the systen.

are behaviorally defined, structured, refined and validated,
evolves directly from the svstem design, and is controlled and

"directed by the computer-based management system.
COMPONENT INTER~RELATION:

These major categories of activities go on to a certain extent,
concurrently, and one cannot proceed to culmination without the -
other.

The course development activity, particularly as it- reaches

the implementation and assessment.stage, depends entirely upon the

management system, with its immediate feedback and analysis.
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COMPORENT INTEZR-RELATION: (COXNTI.)

The management system, <onversely, regquires thne ourse development
activity as 1-s "test bed" upon which 1t bases 1ts own growth and

n
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Final validation of both the course ané the management svstem

1iCation SxXperiment.
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For the purposes of this prograﬁ; New York Institute or Technology
utllized as ccurse areas; computer scien;es, mathematics, physiia,
and electronic technology. These subject marter areaé were chosen
because:
\

They fo:m,entlples which are relevant 7o the philosophies

expressed in a :ecenf appropriate Office ot Education

position paper as fallldg wirthin an area of national need;

the Institute\possesses demonstrated expertise in these

subjects.

They have relevance to secondary educational levels;

. prepared as is intended.

They can serve as remedial or preparatory materials for

-more advanced programs.

As eurd courses, themselves, they possess potencial for

wide use. e

_ PROJECTED COMPLETION TIME: )

. ‘ \ ) .
The total-pgbgram has been scﬁeduled over a period of three years,

in Phases I, 1II, énd”III, each \with a consecutive period of
. . \ . :
approximately 12 ‘months. - \

ERIC | o o o

Aruitoxt provided by Eic: Al
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Aruitoxt provided by Eic:
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TEXT INDEPENDENCE:

Tate ded ints 18 major units, or Volumes; each covering a
mzdnc gnit of rne material and corresponding ro the amount of material trnat
Jd be coozrad 1o 5 noymal fweo-week period in a regular classroom situa-—

5, or Segments, and together with
“né rasding oud paralleled homework assignment comprise the material that
caodd normelly be covered in two class days. There are, therefore, a total
i 90 segments which can be covered in the usual 180 day school vear; or in
& variety of other possible time spans.

ot Volume :s osubdivided into five part
as

REFERENCE TEXTS:

Three textbooks have been chosen from among the many because they are above
e:@rage in meeting the purposes agsigned to them.

The, "Core Tex:' Modern Algebra, Book I
Dolciani, Berman, aud Freilich
Hougnton Mifflin, 1965

The "Evrichment Text" Algebra T ' ~
Dodes and, Greitzer .
Hayden Bock Company, 1967 -

The "Remediml Text" Com rehensiye Ninth Year Mathematics
P
Dressler _
Amsco School Publications, 1966

.

The material in the Study Guides is not limited to the three referenced
texts. With a minimum of analysis anotth se* of texts could be readlly
cross-referenced to the material. _ o

The PMC can be converted to a ﬁstand alone" text—ihdependeﬁt course by aug-
menting the supplementary notes” prefacing each segment.

A set ot problems could be prepared tc replace the exis*ing Remedlal Pre~
scriptions. :
Y o =

s ) .
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HEW PMC

voL. SEGM%NT

1 1

\

_Translation:

PROGRAMMED MATHEMATICS CONTINUUM.

~

ALGEBRA' LEVEL

COURSE .OF

(CORE)
DESCRIPTION DOLCIANI
“Introduction: )
general instructions
“Represéntqtioh of numbers C1-1
on a line “{1-6}
Comparison-of number 1-2
magnitcude 1-3
Definition of set . -4 -
Kinds of ‘sets 1-5
1-6
Investigation of subsets . /51—7-
C ’ i .
B . ia

Matbematlcal punctuation marks 1-8
Order of 0perat10ns . { 1-9

~ S~

Evaluétiﬁn.bff_': ' S22

algebfaic expressions

. Identlflcation of- factar, - 2-2

‘coefficient and exponent
Solutlon of algebraic ‘open - 2-3
sentences :

From symbols to words
~From words to symbols

(REMEDIAL) (ENR1CHMENT) OTHER
DRESSLER DODES . - TEXT
| 1-3 “3-2
C(1-1) (1-2) L=y
| - 46
1-4 2-5
o 3-1 -
. 2-1 2-2 1-2 T
' 2-6 3-2 (1-3)
5-10
v
23 1-2
\a
\
\1-6 2-7
'1-5 4-10
(1-7)
3~6 to 4-12 7
3-9 ' N 5/
©°3-5 4=1" "
_ =2
3-1 W 5.2
5-1 ¢ .
3-3 . i
o 1-8 55 B
3-3 : -
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 HEW PMC _ ¢ PROGRAMMED MATHEMATICS CONTINUUM
- LGEBRA LEVEL 1
OURSE OF STUDY
“(cont'd.)
- o : (CORE) ‘REMEDIAL) (ENRICHMENT)
VOL. . SEGMENT ~ DESCRIPTION. I DOLCIA T  DRESSLER DODES
3 1 Solution of verbal problems 2-6. 3-4 5-5

with open sentences

2 Definition of ! C3-1 - 41 2-5

L axioms of equality
3 Defiﬁition_of: -
) /élosure properties, and 3=2 4-2 2-8
/ Commutative, Associative :3-3 4-3 4-13 .

properties : ' 4-4

4 ' Definition ofi ”7“ .
Distributive property 3-4 - h=5,4-6 4-13

' ' : ' 4-7 a

N

Definition of: | |
Addltlon and Subtraction - - 3-5 5-4 T 45
PrOperties of equality S

5 . Deflnltlon.of: » »
— A ~ Multiplication and Division 3-6 - 5-6 T - 4-5
. Properties of equality !

BTSN

|
i
\
4 oo 1 Collection.of similar terms 3-7 w4;—3 5-3
. | - e U 5-7bto 5-9 |
: 9-1} to 9-3 '
, S o
2 'Solution of: o _\
~Linear equations having the 3-8 9-4 -~ 5=3
variahle in both member
v 3 - Deflnitlon of . .
' - Directed numbers, comparison  4-1 6-1 3-3
A 7 of size of unequal numbers - 6-2
’ ' ‘ : 4-=2 6-3 3-3
- >~ 4_~ Addition on Number Line s 4-3 - 6-6 C3-4
5 Definltion of E .
Opposite of directed number 4-4 6-4 3-4 -
Absolute value ) 4-5 6-=5 . 3-7

e

. OTHER

TEXT
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HEW PMC : PROGRAMMED MATHEMATICS CONTINUUM
‘ °  ALGEBRA LEVEL 1
COURSE JF STUDY

(cont'd.)
(CORE) (REMEDIAL). (ENRICHMENT) OTHER
VOL.  SEGMENT  DESCRIFTION _DOLCIANI ~ DRESSLER ° . DODES  TEXT
5 1 Addition of directed ..mbers - 4-6 6-7 36 , 37
Subtraction of directeerEmbers, 47 6-9 3-5 . 3-8
2 Multiplication of K\
directed numbers ' < 4-8 6-8 3-9 , 3-10
3 Division of directed ‘numbers .  4-9 6-10 2-6 , 4-3
q , . : , (6-11) |
. [ -
4 Trénsfbrmétion of equationé o 5-1 - 9-5 5-2 1, 5-3. j/ff
5 ' Définition of e :
' The properties of inequality ~ '5-2 - 9-8 5-4
o el . 9_9 N
6 1. Plans for solving [ 5-4 5-2 , 5-5  5-5 , 5-6
. Verbal Problems ' . 1 ’
2 Solution of problems on - - 5-5 10-1 5-7
consecutive integers , .. 10-2
¥ . Solution of problems about  5-6 20-1 11-2
: angles - ' : L 20-2 :
\ o _ . .
3. Solution of , .
: uniform motion problems 5-7 ©.10=3 - 7-4 , 7-5
4 :/;Solution of mixture problems 5-8" © 10-6 ‘ 7-3
5 Addition of polynomials -1 (7-1)
P : . . 8-1 ”
T - ‘ ) _ \ T
. Subtraction of polynomials . 6-2 - (7-2) ,

-

4o,

11

)
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HEW PMC 1 S PROGRAMMED MATHEMATICS CONTINUUM
3 . ALGEBRA LEVEL -1
* COURSE OF STUDY
(cont'd.)

(CORE)  (REMEDIAL) (ENRICHMENT) OryfR

! VOL SEGMENT‘ DESCRiPTION : " DOLCIANI DRESSLER DODES T}Z}(T
1 Dete C6-3 -3 4-2
mult ., .:tion oL powers 7—4
o ~of a variable
o ‘?6wer of a product : 6-4 7-4 4-2
T » . _ : ’ 11-3
2 Multiplication of polynomial - 6-5 ‘ 8-3 8--4
by monomial ) , 8~4
3 Multiplication of polynomial 6-6 &-5 8-4
' * by polynomial ' ’
4 Solution of area problems 6-7 10~-1- 11-4
5. Pivision of powers of = 6-9 | 7-5 . 4-3
varial .e L . (7~
.8 1 Divis: := of polynomlal by - 6=11 8~ 8-5
. ' mon atal - '
2  Diviszon of polynomlal by 6-12 v ..8-7‘ : 8f5
pOLynOmlal : S ' '
3 Separatlon of—numbers into -1 11-1
factors ‘ LT T e e —'_L-___, —
‘Identification of common 7-2 11-2 i  8-6
factors . : :
: ' ) Ce i
4 ‘Multiplication of the sum . 7-3 N
anu difference of 2 numtszrs o - H\J
Fzct..rization of the 7-4 11-5 ~ 8-6

diffe >nce

5- Multiplication of a blnomlal - 7-5 11-6 '/, 8-4
by tself - ' : ‘ ' '
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA T.EVEL 1
COURSE OF STUDY

(cont'd.)
\ (CORE)  (REMEDIAL) (ENRICHMENT) OTHER
\ ' ‘ .
. VOL. SEGMENT DESCRIPTION N ) DOLCIANI DRESSLER DODES TEXT
9 y 1 ' Faétorization of . 7-6 o 11-7 8-7
” trinomial square \ ' ‘
2 .  Multiplication of 7-7 11-6 8-8
binomials at sight | 5
3 © . Factorizazion of the product.: 7-8 ©11-7 8-8
of the sum and difference 79 .
of  two rerms ‘ ~ '
4 .ifé?toriZA cor of . 7-10 11-7 - 8-8
© fquadrdr: . .riner:als :
5 Combinatic 57 tipes of Co7-1 11-8 8-8
factoring ) i ‘
10 1 ' Solution c< equa ~ons having 7-12 : 19-2 2-1
factors .- roduct _ -
. .is zere e
2 - Solution ¢ polynomial .. 7-13 19-1- 8-7,8~9
N equation- ™ ‘actoring Ca 19-2
\\ -‘ t .',_M- < ’ . ’
3\ Use of fac: sg in : - 7-14 19-11 - 8-7,3~9
~ \  problem : ‘Lv.ng ’ :
4 Investiga-ion of : 8-1 _ 12-1 4-6
algebra. fract_.ons
Reductio: ¢ v actions 8-2 12-2 T 4-7,8-5
5 Multiplication ¢ fractions 8-5 12-3 g
Division of f .tions 8-6 . 12-4 4-9
Lt
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
' ALGEBRA LEVEL 1
COURSE OF STUDY

(cont'd.)
(CORE) (REMEDIAL) (ENRICHMENT) OT1lER
VOL SEGMENT ‘DESCRIPTION DOLCTANI DRESSLER DODES TLXT
11 1 ‘Multiplication and division 8-7 o 12-4 4=10 3-6
- ) o of fractions.involving - 8-9
' \\\ factoring .
2 lCombination of fractions- 8-8 [+ 12-5 4-11
\ with equal denominators
3 Combination of fractions 8-9 12-6 4-11 .
\\ - with unequal denominators . _ . 8-6,8-9
4 °  Investigation of - 8-10 - 12-7 - 4-6,,
mixed expressions ’ ; 4-12
Investigatioh.of 8-11% :
complex fractions
5 Solution of oben'éentences. 8-12 13-1 5-3
with fraction coefficients . 13-2
‘ ' 13-3
lZfVif_ 1 ~ ‘Solution of investment problems 8-13 10-8 7-2
2 Solution -of percent mixture - 8-14 - 10-7
‘problems
e+ .....3____ Solution_of: _ - 8-15 "13-4  5-3
' : : "~ . fractional equations '
- 4 Solution of work problems = 8-16 .  13-9 7-7 "
"5  Solution of motion prbblemsv '8-17. 13-8-. : 7-4,7-5

* Optional topic for enrichment‘
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HEW PMC

VOL.  SEGMENT  DESCRIPTION

13 1

(V3]

14 1

PROGRAMMED MaTHEMATLICS CONTINUUM

ALGEERA LEVEL 1

| COURSE OF STUDY

(cont'd.)
(CORE)
DOLCTANI
Solution of open_sentenceé 9-1
in two variables
Introduction to ccordinates 9-2
of 2 point in a plane
Determination of :zhe graph 9-3
of a linear equatilon
Definition of the slope 9-4%
of a line
Transformation tc the slope . 9-5%
intercept form of an ‘
equation
Construction of the graph of = 9-7

an inequality in :wo variables

Construction of the graphic 10-1
solution of a system of
simultaneous linear equations

Solution of simultaneous 1inear,10—2;
equations by addition, - 10-4
subtraction and multiplication\ T

Solution of simultaneous linear ig—S
equations by the substitution |
* method ) ‘ ‘ S

Construction of - the graphs of  10-6
pairs of inequalities .

sraphic solution of wverbal. 10-3,10-4

problems with two variables

Jetermination of the equation I-6**

.of a line

- Opt=oral topic for enrichment ,
Special treatment neezzd-text will not be followed

(REMEDIAL) (ENRICHMENT) OTuLER

DRESSLER

~N
N,

15-3

16-5

16-4

N

15-10

DODES

6-12
6-11

15

TEXT
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HEW PMC PROGRAMMED MATHEMATICS CONTINUUM
ALGEBRA LEVEL 1
COURSE OF STUDY

(cont'd.)
(CORE) (REMEDIAL) (ENRICHMENT) OTHER
VoL, SEGMENT DESCRIPTION _ DOLCIANT DRERS v S VLAl
) » 1 Saluo f digit problems 10-7 ©16-4
2 Solution of motion problems 10-8 . 6-4 7-1
f 3 Soluti:n of age problems 10-9 . le-4 7-1
Soluticn of problems 10-10 "13-6.
1nvc.ving fractions
4 nvestigation of .
the nature of rational 11-1 18-1 - 4-6
numbers ' ' . .
Decimal form of ratiznal 11-2 . 18-1 8-3
numbers ‘ )
5 Determination of’ 11-3 - 184 - 9-4
tha roots of numbers : 18-5 , E
nvestigation of . ‘f
the properties of 11-4 18-2 to 8-2
irrational numbers 18-9 8-3
16 -1 Geomstric interpretation of = 11-5 19-7 12-1
' SQUZre YoOots : 19-8
Pythagorean theorem
2 Simpll:atioh_oflradicals 11-6 , 18-10 to 9-4,9-5
invelving multiplication - . 18-12, 9-6
' 4 : anc division- N o 18-14 -
: ‘ ' “18-15 ,
3 Additzion and subtraction of’ 11-7 18-13 _ 9-6
‘ racicals ' . ' - -
\ o
i 4 Multiplicarzion of 11-8% 18-14 9-4
\ binomiaZl radicals R - ~.18-16 . 9-5
\ Solution = radical equations 11-9%* . 18-17 : -9-7
. of
V5o Distincticn between : ' , I
‘ Relatio=s and J12-1 22-1 . 6-1
Funczioms \ - 12-2 - 22-3 6-3
Solution zf problems inv:iving 12-3 17-3 . 10-2
direct variatoms and ) 17-4

proportion 17-5

* Opwz=--mal tcpic for enrichmemt




NYIT

HEW PMC PROGRAMMED MATHEMATICS CONTINUUM

ALGEBRA JFVIET
coL . ooy s
(cont'd.;
(CORE) EMEDIAL) (ENRICHMENT,; OTHER
VoL SEGMENT DESC‘IPTIOV DOLCIANI JRESSLER DODELS - TEXT
1 1. Solution of problems involving
Inverse variations 12-4 17-3, 10-3
' 17-4
_ 17-6
Joint and combined variation 12-5% 10-2
' - 10-4
2 Solution of quadratic equations 13-1 19-3 8-11
by the square root property
3 Solution .of quadratic equations lj -3 19-4 8-11
by completing square . _ 195
b4 Continuation of solution o:
quadratic equations by ~. . 13-3 19-4 9-11
completing square. 19-5
5 Soluticn of quadratic equations 13-4% 19-6 8-11
by the quadratic formula .
N - . ‘ : ) ’
18 1 Investigation of . _ :
Geometri. assumptions o la-l : 11-1
Definition of l4-2 20-1 o112
Rays and angles - - o 20-2
2 . Solutlon of - problems involving 14-3 : 20-3
similar triangles
3 ' Solution of" problems 1nvolv1ng 8-3 17-1 20-1
- ratios : : 17-2
4 Application of tangent functiom 1l4-4 21-1. 22
to problems : 12-3
5 Application of sinz functzoz  14-5 21-2 L2-4
and cosine function to ' 21-3
problems
* {zrional topic for enrlchment
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© ABSTRACT:

STRATEGIES FOR INSTALLATION
OF
'PROGRAMMED MATHEMATICS CONTINUUM.
LEVEL 1 |
3 AS

SPECIAL EDUCATION M 3012

This is an itemized summary of the strategies

and logistics involved in the. installation and

- operation of the PMC as an individualized,

self-paced, computer managed course of instruction

- with provision for course,optimization, open-ended

scheduling and a consequent cost effective

motivation for concentrated individual effort.

This outline is direéted towards the installation

_of the PMC as ‘Special Education Course 3012 on the

. ! . T — s S o .
NEW YORK INSTITUTE ‘OF TECHNOLOGY CAMPUS.

" With appropriate modificatiohé-contingent-updn_

local circumstances similar instructions can be

devised for installation in other school programs.

.

21



1. CURRICULUM:
" 1.1 DATA:
1.11 The PMC compriser the material outlined in the
New York State Syllabus for
ELEMENTARY ALGEBRA NINTH YEAR ( level i ) and
18 1in conformity with recommendations for curriculum
content as promulgated by'the‘Standing.Committee on
Mathematics, NYC and the School Mathematics Study Group,
( SMSG ) . |
1,12 The NYIT Cataiog stated that Math 3012 is an intensive
course involuing the algebraic.concepts identical with
those of the PMC ( levelv 1) . A. >
1.2 CQNCLﬁSIdN: ' |

1.21 The PMC is suitable for Math 3012

2. COMPUTER ARTICULATION:
2.1 DATA:

2.11 Each concept has been cast into the MEASURABLE BEHAVIORAL

OBJECTIVE format. o

/

2,12 Each MBO is coded bﬂ Volume, Segment ‘Terminal Objective
or Enabllng ObJective.

2.13- Each question and each _answer 1n every component of the

e — —
B 1

course is’ ass1gﬁed an MBO code.

’

2.2 CONCLUSION:
2.21 The student s progress through the PMC can be constantly
/ A
mon1tored/by ‘the AIMS/VICAR program.

2,22 Reference is ‘'made to the full report on VICAR I and
/ .

VICAR' II as well as the AIMS reportr

22




3 COURSE COMPONENTS:

3.1 PRE-TEST:

3.11 One test per volume,

3.12  Test admlnlsteréd ind1v1dualfy, in class, when student has
met requiremeqts of previous volume.

3.l3L'Ten questions on 2 or 3 mimeographed sheets.

3.14 Mﬁltlple—ch01ce-format, w1££ oné answer and rour distra  1ors;

3.15 Answers recorded on Punch Card with Styius and Pocrrt-a-Punch

3.16 Scored by computer;

3.17 Statist;cs for indivadual énd‘for group compiled;

3;18 ~Provision possible fpr.exemptlng student ffqm“fp}loW1ng

. Volume if score is above a cerrain level.
3.2 STUDY'GUIDé:

3f21 Elghteen Volumes for enﬁ1re\:our58; scr;ﬁbled and programmed;

3.22 Five Segments per Volume; each Seg@ent éomprises approximarely
Twenty questions; |

.3.23 Qgestions are/in'multiple chdlcé format; with one answer
.aﬁd\ghreeAdistraqtoré;‘

_3.?4 Sgudeﬁt prog%esses,from qﬁeétion.to answer choice by::acq?dlngzyr

g chaice on either Pﬁpch'Cérd_éBa:fzoéféa:é;ntrol device, or_
- 6n Mafk‘Senge Sheet which_reco;dé tﬁe_ch01ce and reve;lé the
- : page to'which ghe student musﬁiturni; |

'?,25 A‘séparate answer'métrix iS-reQuired fbr each Segment.

5.26 Cofrect answers are sometiﬁes re-enforced by a complete

(‘ demonstration of the solutian and the directhn to pzocged to
tﬁe'following question,

3.27 Reédings iﬁ the basic text afe pfescribed and must. be complered

before begiﬁning each. Segment.

Hdmework Assignments are prescribed. 23



3.3 WORK OUTSIDE OF CLASS:

3.31

3.32

24

READING ASSIGNMENT:

3.311

3.312

The Study Guide specifies a certain section of the
core text, ( MODERN ALGEBRA, Dolciani ) that should
be read and studied sy the student before he begins
each'Segmeht. A c;mplete listing is given at the
beginning of tﬁe Volume'and individual listings are
given at the Béginning.of each Segment,

Each Segment is desighéd to gaver a two-day‘iesson

including the Reéding and Study Guide.

HOMEWORK ASSTGNMENT:

3.321

3.322

3.323

3.324

The complete assignment for the entire Volume is given '

. on one page in the Study Guide.

Each Segment makes reference at its completion to the

parts of the Homework that the student should then be
able to do.
The entire Homework assignment must be completed before

the student is allowed to take the Post-Test.

The Homework Aksignment is marked by the iﬁstructor,.

with the marks recorded on a Punch Card.,

/

A complete description of the Homework marking principles

and the résulting°printouts.is found in the VICAR I

‘report.

N



POST-TESI PRESCRIPIION:

(V)
.

3.331 The Computer lentéut of the results ot the Post-Test
1n;lu&es avprescrlption of extra problems that relare g
7 the error mede. o
3.332 The problems are foun& in the Remedlal'Text:'
Comprehensive Ninth Year Mathematics; Dréssler-
'3-333 The Presczlpﬁlon must be completed befcre the student
can segln'the cj;le for the ‘tollowing Voluﬁe
3.34 'TUTORIAL SESSION:
3.-341 In some cases the Computer Pylntqut will 1nd1cafe.thar

the studeut must report to.the instructor for a rutorial

session, because.oi a difficulry detected.

'

3.342 The Computer Printout will be distribured by th= instru:rtsr

e

in class. At rhat time an zppolntment can be arranged

3.343 This sesslén can be copducted in Clasé while the othe::‘
are working iqg;v1dualiy in their Study Guides:
3.344 The seséldn culd be afranged ar a mutually‘copveﬁient
time outside“oi the class hour.
3.4 POST TEST:
3.4. One Post Test per Volumé;
3.42Z Form and Content are equivalent ro th& Pre-Test;

3.43 Incorrect answers are accompanied by u Prescription of addirtional

proBlems in the Review

(o)

.44 The prescription must . . 2d before the. student can advance;
3.45 Tutorial sessicns can also b: prescrived.

3.46 Under the AIMS/VICAR progrém staflstics of individual aund grocup

-

performance are compiled and printed. -
N L2

@ .. - § . , , , | 25 -




MID-TERM EXAMINATION:

(W]
(V)

3.51 A 20 gquestion-multiple choice format

3.52 Based on the Terminal Objectives of Volumes 1-9

3.53 Each question will have 5 forms, all equivalent.
3.34 A large variety of individual tests will be possible by choosing

the alternate forms ét :andom.
3.561 1f the CAI programiis ready, then the student can take tre
«  test individua;}; when he is ready, with certain time ps-icds
with the compute: randomly selecting the permutations oz
question variations as well as scoring the performancef
- 3.542 1If fhe program is not ready, as a back-up system, the
100 questioA test cén be presented in mimeo form“togeiher
with directions to chocse a certain random ;election of
predetefmined permutations.
3.6 FINAL EXAMINATION:
3.61 Similar to the Midterm as dischsséd above;

3.62 Ir will cover the TOs from Volumes 10 to 18 , principaliy.

3

4. TIME CONSTRAINTS:'
4.1 DATA:

4.11 The PMC ig designed as a year course for secondary schools;
i.e. a ﬁaxiﬁum of 180 days, 40 min;tes per session ( 120 hours

4,12 A realistic as§es§ment of actual instruction hours reduces the
time téfapprﬁ#imately‘ 100 hours.

4,13 Triél runs by good/average students, making few errors, indicate
that a Volume car be ~ ' in ? ~ 3 houré}.this is exclusive
of the time v 4iing and studying the core text.

4.14 The Pre-Test and the Post-Test each take '%- hour .

26 ' :




ERIC

Aruitoxt provided by Eic:

-.15 The TIext’ g Assignmen:t, Studyving, Homewo:k -
Post-Te + Prescrirzions, and Tutorial Sess:
consig- pent outside of the regular class ¢<.sedule
~ 4,16 The m: projection for the completrion of the .
18 Volu.: » for & good st_dent would be from 34 hours to
72 hour onzl time ( on the items in>4<i5 ) spent
outside me would-range from 1 %— to 2 hours moce
\ per Vol._
4.17 Math 5 ceduled to meet for 14 weeks ar 4 hours
per week ~al of 56 hours.
4.18 A Math 30 . dent would have to complete a Volume ard a'l
of the>outs ik in 3 class hours'beginnlng'tpe follow 1ing
Volume 1n h 'Héur=
4.2 CONCLUSION: |
4.21 The PMC < ... n be installed as the Math 3010 co.res only
< ‘ . ' if the }zth: zan be considered " bpen endec . " ;haérls,
7
., it can - 5> the seconc semester. ' ’ Y
4.22 The Prc. have to be individually self-paced. This will
automat. swer the guestion as to hcw.iéng it rakgs a
student :hrougﬁ the course with. the out~of-class work and
- the computer managemeng, e
' ' Fa
o 27
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5.1 .. IRZMENTS:
2 e Punch Ce PoLET Contrc 1is to s :c the lz. ses
ot =z held iz b=z - ted Lz where . o ... i1ces zo=
”;ed; Addizicnal . _:_ons a: differec ;ames ars nzaded
‘1 .e registration enceeds the room cape { anc the num’ ::
ontrols 34 ) -
:he Mark Sense s, -5 are us=d there .: .0 zneed for a

ial rocm. Howev=:r. the rooz should - . locazed nea: the

N

.omated Lab ( whi.i will be used as a ::pervrsed incivide:’

dy lab for the students who wish to do :zxtra work orn their.
)

section can be sche’uled at any time.

age fzacilities in t: e Automatec Lab}ﬁill be needed for:
. mes

S: . ware

6. PEK NEI I't"_ IREMZINTS: '
6.. % . __TION:
“1 A instructor must be assigned to each regular class session

- supervision of the operation of the course.

6.-. ..=zzribution of printouts with‘attention given to results.
6.1 1. -vidual instruction when requested.

6.14 .= ing of Homework-Assignments ( possidle in the presente ct
:udent for iﬁdivi:;al attention.

6.1" : istration of indi :c al tire; me  “enance of security.

¢oLusel and recomm:nd: o

'

i -
(8]

ERIC | |

Aruitoxt provided by Eic:
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‘ERIC

Aruitoxt provided by Eic:

-

6.

PROC

RINC

r2eded
38> b

outp.:

COORDINATI.

6.41

6.415

TS e on cut . 1T the Aut ~&2 IIr the
col. :ting or :thz .olumes ar 2Y sgiTwars
he t denls wid &oe working « own Re-o:
« .0 € STUCQZLIE Crogr28s. al . - mzrerials s
g >t maintalre -
- AN
Jputer IDRELALLONS £Tat: TLsl 2 2-s1gnac
H . receive I.om the PUC.
- process . CT il OVerTlfg . 33515}
T . cived om one . must srocessec at. =
rei i pick-up e ~owing =or “i1ag before 5
ar 2oz vdinetor :$ nee_:d to up: .1s=z the L. i;ic
oI MC 1n Mech 3C..:
Re Lia figurés
wizwo.fa Zhedules
& S.ipiies ( Tooper: ion witn Bookstore )
me = .-al distributi--; dire.tions to instru. s
ar .- .zetary for mater:i. _ aicou: tadility and se
Imrz=z o operations wit: Compuw-_:

el

5P

;¥ of 1npL: Lo ompute. .amter

tion of operzzion of .o uzer program

—zk-uz of ourput fzzm computi:

ds .y -y of all ouwrw: - to Pr -m Divector

'



7 -0 Maintain z Ilexiile tutoring schedul-
student ne=ds and to do the tutoring
6 417 lake periciic rerorts of the entire

Zrogram Director and to the Diractor

/. STUDENT »ROGFZSS:

7.1 CO.'TROL SHEET:

7.13

7.14

A single control sheet ( attached ; has -
monitor the student's progress throught the
Each item of software will be numbered for
When a soitware item is issued to a studen:
instructor or by the secretary ( on the s&;
software register number must be entered.

When the item is returned ( same day ) th

7.2 SEQUENCE OF ACTIVITIES:

-7.21

7.22

O

ERIC

Aruitoxt provided by Eic:

PRE-TEST:

i

F

P,'/ ’

cawl

to ~re

=1 Ec.catior,

5 eaterec.

7.211 Taken in class under supervision of =73’ _itcw

whenever student is ready;

7.212 Answers recorded on Punch Card/Port-:i-.

7.213 Card collected and deliveredvto'Cpmpu

7.21+ Printout delivered to Inmstructor/Stuc
of next session;

7.215 ‘Printout indiczstes whether student is
remainder of Volume.

VOLUME /SEGMENT :

Rolagel

2t bezznning

CemT o

Toom

7.221 Volume is issued to student together woth .aswer Matrix

>for Segment. ( If Program'Controi Dev_c= _sei, student

also requires Punch Card. ) ?

7.222 Numbers of software are entéred on Conzy ol “heez



h = fo ¢ ar- usec, the . ! T

m& 2riai can beo 1 2l er 1:a355 Or ik . Lad.
-~ WriIm complezel, Ch mEter.a eturned To - 4 .
T secratery the . a2tz (¢ l27) 18 rec:ire --
“tro- Sheat.
7..23 Iz Response Skteez .t Fun.. Zarz) 1s delz-:z.reé - . Uompute &,

~
[
—
-5
o
v

Re:Zing 1s don. my o.e o _lass pric:

r*
f

che Segrznzt.
7.2& HOMEWOR: ASSIGNMENT:

7.241 The Horework 1¢ dome :ut :de -7 class sim.  : i . -3 the
student progresses th ouza the Volume.

7 <2 The Compnlete Eomework ASSLg:ment must be zande ; “he
Inscructor upen completicn >f the Volume; {t¢ 1: - fe~ esiisite
for taking the Volume Post-Tesct.

7.-.43 Entry of zhe complztiom 15 mazde on the Cort-ol u.e=.

1

’ 7 244 - The Homework -s marked by the Instructor on z Pur-.ii Card

~1
f

i
(9]

4 sp:clal feazare -s to zar= che student pre: .:p while the

pomework is t- _ng markec 1t gzives an oppo: . fiigy Iir zhe

LIEIructor tc give pers.r il atzention to th iLyge 0o

o) - S

21 TEST:

Hd

7.25
.51 Taken in clas:z und:r sug: vision of instrucz- T, wh 37 _lent

rzady; .

th

4

T...2 .oswers on Purch Cawd/Zor:i-A-Funch

/.. %0 Zards collected and del:iv=::d zo computer;

.-"= Entry made on Conzrol She: : =i issuance and 227 ot 03

7..°3 Printout deliver=z: -3 ine=r .cror and student

o : : 31
ERIC | "

Aruitoxt provided by Eic: .
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ERIC

Aruitoxt provided by Eic:

fatet

~1
v

LAl PRESCRIPTION.

Posc Test ro: .owt oo uc.: a Remzz:isil rrescription:
---- Prescriptic: -s%. oo oumrleted curssde of class end
submicted = - . lctor;
. Frescripticn inluc - o2 reccmr laticn C:;report for
. Curcring seso 2izner with clas  _ustructeor or with

X

Mzth Coordinat

1
!
ir
4
P
4
[¢]
(L
(a8
o
-
=]
®
£
[l

IOmpUT=Tr 7.7 . ..l uidn anzlysis
II 2rror count.

.~7. Carn be assigned, ._th agreem=zt

in

-derz, sither during
zrallable ciass =2 (with iastr_ - avazlable) or atr
cther t .me with .:-2 Coordinator.

7.273 If a tuzorial s::ss-on has bteen as:c..:ned, it must be held
end ztteuded ¢ zis actorilv before s:zudent is permi:ted
tc advance LT T2 T olugran

7.1 - Eptry ct and :- pletior 1: zuwi= on Contrcl Sheet.

VARL-TZO0N: ZIOTVT UL LZZATION:

-2 culck mrtuo.r ot Lin CrogTess tirmugh the tourss making rew

1

Hi
it
0
b
7]
g
r
0
s}
1

(s

ver.ia to:mezerial - his owr lears.ing pace;

Tooovzudemz hg ¢oo. Tieulty is hzlped:

.. . Remsdial page: .1 the Study Guide;

£.2_- Personal inter—-u=w while Hcwmework : being marked:

8.2, Remadial pres:r -tionsz in Tost T NS ST T &
-eccurse to = o fferent te.: for v 1ial instruction

8.21~ Tuteriel sessic with class instru. . - or with

Matlemacrl«: loordinator for Ferson....zed attenticn.
AY
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Aruitoxt provided by Eic:

PRIJECT CCUNTERPARTS

The =chemztic dizgram oo bz Zacloag tage is .sesigned to show the

{1}

fvncricn and interralazion ci the several sclitware and ne: dware
itenms that comprise the inZ:irmatiorn flow :es:ltimg in the varicus

Drintouts.

Tnere is provision Zor £ V suoport wh2n it is imcorporated iuto

the progran.

INPUT ZINTERFACE:

2.1 PUNCH CARD:
The originzl PMC er;liovel the four spezially designed
Punch Ca:ds. For the Stucy Guide, th= Punch Card

required ar ANSWER MATRIX and the PRI.TAM CONTROL

LIGHT PANEL fo megcotizte the Scrembled Pagination
and at the same time t ~ec-vd suitabls Input for
computer analy=is.

3.2 LATENT-IMAGI MARK SENSE '-EETS:
Subsequerit rp the beginn.ng of the PUC & rudy Guide
producticn, =z latent ima e (invisizle {r.: process:

sheet was c=7is

1]

d to s=r—e the’'szmz T IpOSE as ths

Punch Cazd

Lt proved te be cost effective because it elimnated

the need for a separste ~nswer metriz, the PROGRAM

CONTROL LIGH. 5L anli the more 2expers ive Purch Card
The one sh v, vith <he matrix impriv-eod invisible,

upon the . .izavior ¢. a syecial »en, revealad the pagsz
number of * - & udy uile at che same it fhat it

recorded the answer choice for dirsct computer input
and analysis.

3.3 For consistency, all teferences tc the Response Devics:
continued to use thes words '"PUNCH CARD." "ANSWER MATRT™ "

etc. although either me thod of resporse could be employad.
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- o ! S/G CARD i o | o e
; EYAEES | '; ; T ‘., —> . i
. i \ aNs. | I L ‘
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.: N\ : ' 1= PR .~10.1
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\ ST aNabs.s
3\ >
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kA 1~ 7 WA

i ?QST TEST . m—w O Q | printot \“\

N30 | [TEST cARD ‘ \; TEST \
felW ORI ¢ N C o O » _._.A.\_x;,ﬂl 7 \
PRISCRIPTIONS  lPOST TEST | 55 o N
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| e PRINT \
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® PRINTOUT \

io  s/c \
A2 ANALYSLS °
\ «

o ey

H.W 1
. )

ANS. KEY Input: 4 Specially Designed Sa
IBM Punch Cards 1o \ '

- H.W. ASSIGN. H.W. CARD }
i

Output: & Separate- Sets of
‘Printeuts (6 Copies Each)
for Itém Analysis and
Course Optimizaticn
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1 DEVELOPMENT i
' 5 PROGRAM COMPUTER
é STRUCTURE T MEMORY
]
BACK-UP
SERVICES - |
f ' |
I
¥ N ! COMPUTER DATA
R , PUNCH CARD AT:
PROGRAM RATCH }— | PROCESSING | UPDATE |~
OFPERATION _ |
|
|
I
|
| ¥
UPDATE ) - l _
MATERIALS I~ | FEEDBACK “ ' | PRINTOUT
AND
PROCEDURES |
|
. \ : v N
INSTRUCTION TRANSMISSION
FOR ‘ , LOGISTICS
REMEDIAL
MEASURES




TRANSMISS1OX

LOGISTICS
INSTALLATION
(1) OF COMPUTER
AT FIELD SITE
FHYSiCAL DELIVER®Y
# OF MATIERIALS TC
LOCAL FIELD COMPUTER
(2) SCHOOL
DISTANT FIELD N-te. o _
(3) SCHOOL In vase (1) where the
(omputer is ¢n site,
and case (.) where the
Fiela Sthocl 1s nearby,
¥ the Punch Card inpurt is
o PUNCH CARD deli.ered. directly to
BATCH the C.mpater,
In vase 3) where the
‘ Field Sch. :1 is remorte
a scphisticaced s,stem
‘ -of Input transmissiun
CARD READER and Printcut return i3
ne.essary.
TAPE PUNCH
|
TELETYPE : TELETYPE TAPE
SENDER % RECEIVER = PUNCH
COMPGTER
PRINTOUT TELETYPE ~ TELETYEPE TAPE
<—  RECEIVER — SENDER PUNCH
37




1. STUDY GUIDZ: (For each sagment) _
I

NG ASSIGNMENT in CORE TEXT and in ENRICHMENT TEXT

.1 Completes RZAD

.2 Reacds SUZPLINENTARY NOTE

(WS
jae)
1]
j\Y)
o,
¢
fo]
(o
tri
wn
1
t—

~.= Chooses Al /L

1.5 Receives XL ZLIAL IISTRUCTION (if DISTRACTOR chosen)
1.6 Receivzs 2E 7 'TORCEMENT (if CORRECT ANSWER)

1.7 Resvponse de  ice submitted -

1.8 PUNCZH ZARD © (latent image sheet)'analyzed'by'coﬁ?uter

2. HOMEWORK ASSIGNML [I:

2.1 Partially dnre at conclusion of each SEGMENT. *°
-.2 Marked by instructcr or RESPONSE DEVICE when complef@d
2.3 Analyzed by computer

3. TEST A:

3.1 Test cn M.B.C.'s of entire volume

3.2 RESPO.LSE LEVICE submitted

3.3 Analy:éd Ly computer .
3.4 REMEDIAL PRZSCRIPTIONS provided by computer -
"3.5 Students above cut-off poinc move to next VOLUME

4. REMEDIAL INSTRJCTION: _
4.1 Student scoring below cut-off point reports for individual or
group instruction (live)
4.2 Available support materials arranged

4.3 G.M.I. SESSIONS scheduled by computer

5. TEST Bd‘
5.1 Test similar to TEST A
5.2 Response device submitted
5.3 Analyzed by computer 7
5.4 Evidence of additional learning made with comparison'to TEST‘A scores—--
5.5

| . )
Score above cut-off point allows student to proceed to next VOLUME

6. Score below Tut-off point refers student to counseling, additional

instruction; and possible repetition of volume or course adjustment .
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L.

2.

3,

4.

TEST
1.1
12
1.3
1.4
1.5

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

1N -
1
-

STUDENT }ROGRESS THROUGH VOLUME - PLAN B

B: ("BEFORE' TEST)
Test on MBO's of entire Volume

Response device submitted ,
TN . E

Analyzed by computer
Score above cut-off point allows student to proceed Ep next VOLUME

\
Score below cut—off point directs student to begin Volume

'STUDY GUIDE: (For each segment)

Completes READING ASSTGNMEWT in CORM TEXT and in ENRIC MENT TEXT
Reads SUPPLEMENTARY NOTE

Reads QUESTION

ChGoBes, ANSWER _ : ‘ e
eceiveg REMEDIAL INSTRUCTION (if DISTRACTOR chosen)
eceives REINFORCEMENT (if CORRECT ANSWER)

Response device submitted

PUNCH CARD or (latent image sheet) analyzed by computer

"HOMEWORK ASSIGWMLNT

3.1
3.2

3.3

TEST
4.1

4.2

4.3
4.4

B G M.I, SESSIONS scheduled by tomputér

Partlally done at conclusinn of each: SEGMEN@ _
Marked by 1nstructor on RESPONDE DEVICE when completed

Analyzed by computer

A: ("AFTER" TEST)

Test similar to TEST B

Test on MBO's of entire volume

RESPONSE DEVICE submltted

Analyzed by computer

REMEDIAL PRESCRIPTIONS providad by computer
Students above cut-off polnt move to next VOLUME”

Student scoring\gelow cut-off point reports for individual
i

or group instruction (live) N Tt ®

Available support naterlals arranged‘

2
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A L - SCORE™,
. S No;\ >/
i __STUDY GUIDE : YES?
o TUDY GULDL ERE
VOLUME - V
P SEC._ =S
READING ["CORE ¥
L TEXT |
NOTES
| e | ENR. PROGRAM
5 : TEXT - pungiely
™ QUESTION Q | CONTROL
I e o oy
ol ANSWER | I j
ANSWER : , . MATRIX COMPUTER
. - Ty - o
CHOICE ) S {E_Eﬁ_s )
~ l ‘ .
; J
SN |
. REM
| L PAGE ]
: L *
I Jl /KNS\\
/ Y ? A
, 0= Qrl S TURN IN PUNCH CARD
1 - SEG ?
WO P pd .
S= s+l _ERD_ - ,
e e N VOL )/» TURN IN CARD BORT*A-
No.r = ' PUNCH .
ANALYSIS BY '
HOMEWORK INSTRUCTOR [—|H.W. vV |5
ASSTIGNMENT ~ ,
. - n
o , L _ ¢ IporT-A-
= . POST TEST A e %L PUNCH -
REM. {—{REMEDIAL
. TEXT PRESCRIPTION
. - ‘ REMEDIAL
. ' : INSTRUCTION
REVIEW DY . R —
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STUDENT ACTIVITY J

The chart on the facing page itemizes the differgpﬁiated learning
activities that the student experiences in the PMC and correlates

them with the:
!

‘
Tegt,
Sé%tware component
ginput interface ©
{/'Computer printouts -

J

/
The PMC is key 1 to the individualization of the learning

process throu:~ ~elf-pacing in the following areas:

S tudy

Question analysis ‘

Errdr chrection V \\
Problem solving . '
Testing " \

Remedial instruction
Grbup activities complement the individualization in:

Group remedial instruction

RS Group testing

Supplementary General sessions can offer:

Orientation
Enrichment

Summarization



ACTIVIT™

“UDENT COMPONE: S |
ACTIVITY T SOFT'7ARE INTERFACE COMPUTER
} INDIVIDUAL RE | STUDY GUIDE ‘
SELF-PACED ST READING
l STUDY | ASSIGNMENT |
oo L ASSTONMENT
o N
, INR. }PROGRAM
E TEXT ! CONTROL
} , J..-.__E__,___
e R
INDIVIDUAL SELF STUDY GUIDE |  |ANSWER
PACED LEARNING NOTES | MATRIX
BY QUESTION QUESTIONS ' I S
 ANALYSTS i ANS . CHOICE ] B
- — -} Q-E.D. PAGE  -—“5 G.CARD| _E_ S'ILDJ_\IL LIb’l
n T e e
INDIVIDUAL > , STUDY GUIDE g IIEII ANALYSIS 1
SELF~PACED | REM PAGE [ CAﬁXfaILITY E
ERROR ! : T
~ i .NAL SIS PERFORMANCE |
~ i i
CORRECTION S | Y S
— %INSTRUC—
* i .
INDIVIDUAL - n ITOR._____ !
SELF_P AICJED CORE ; HOMEWORK | T
| I g = i 1 .r"'- S o b v o e
PROBLEM -— HE e SSSTOMMENT i Carp | H.v. ScORES_ |
1 SOLVING i USRS [ U TR LA AR
- i ITEM ANALYSTS
A o -[H .W. PROFILE_ j
PORT-A-
T T i“' - — { PUNCH
SUPERVISED TEST FORM ; T L
INDIVIDUAL OR S A -———m/TEST co.| 1 ITEM ANAL':SIST
GROUP TESTING _— T2 et il
‘ | FLAGGING o
R S
I HIsTogrAM |
_'_4__1________, . .
"‘"”“I ““““““““““ { PROFILE —']
INDIVIDUAL S A
SELF-PACED [ "TEST PRINTOUT |
| ERROR REM A e .
e e e P
CORRECTION N TEXT |=——==—=—— - : | REM -%EVS(E{I"__J
_ . e
i 4 1.0, ErROR 1157
‘GROUP o ! L | |_ITEM ANALYSTS. |
REMEDIAL — S I
_ {INSTRUC‘I‘ION : | FLAGGING [
| PORT-A~ LHISTOGRAM |
o Ll_’UNCH _
, j L PPOFILE i
SUPERVISED TEST FORM ~ :
INDIVIDUAL OR - B i ST CD g-ﬂ TEST B_INT UT 5
IGROUP TESTING L‘“’
i_~__ — e e o
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PROGRAMMED MATHEMATICS CONTINUUM

LEVEL I

HAND BOOK

CHAPTER III

PRINCIPLES AND PROCEDURES STUGGES™ 5

- FOR REP.. 2:TION

i




PRODUCTION OF THE STUDY GUIDE

i
{
f

This is the chronological sequence that should be fc .. owed by the writer.

PRELIMINARY ACTIVITY: PECCRENCE
1. Read parts of SYLLABUS relating to the SEGMENT (SE3)

2. Read MEASURABLE BEHATIORAL OBJECTIVES LIST 'MBQ LIST)

2.1 Check MBO lis: & .imst. SYLL.:DS for validity
2.2 Enter MBO cades .2 MBO '2C. IZFERENCL LIST (CRC. REF) (75)
3. Jezd pages of COKZ T;WI.reia:ing . MBOs

3.1 Write READING AS: IGNMENT
3.2 Check concepts iz CORE "ZXT .gainst MBO LIST
3.21 Note omissions ir. CORE TEXT

3.22  Note 6missioné in MBO LIST

o~

Read pages of ENRICHMENT TEXT relating to MBOs

4.1 Check for concepts omitted from CORE TEXT

S
o

Note alternate explanation of concepts

4.3 Note items suitable for motivational references.

47




BACKGROUNI.

MATERIAL :

REFERENCE
PAGE NO.:

5. Write SUPPLIDMENTARY NOTES (NOTES)

5.1

5.2
Write

1

[

7.

A

3

4

STUDY UID

{heck NOTES for cove

“ive alternate expla

"OTESCOK TUETET2TIO
5t definiz:zous

L5t iormulzs

l28son plan
ate each step
i -urder MBO LICL .

Cc sider developme:

Group ENABLING OBJE

7" “MINAL OBJECTIVE:

ot

. MANUSCRIPT:

8. Write = QU »TLON-PROBLEM

4 chowces

. 8.1

2.2

rage of - s omitted from CORZ TEXT

nation ¢. diificult conceuks

<

Il
ST

an MBO

.cording te iesson plan

1l sequence
IIVES (EOs) supporting

(T0s)

for each MBO in multiple-chcice form,

(57
Enter juestion number on MBO Cross Reference List v (755
D: termining LEARNING CATEGORY (LC) | - {527
8.21 Choose appropriate BEHAVIORAL VERB | (52}

8 22 Enter LC on MANUSCRIPT ANSWER MATRIX (AMX) : ' (65)

9. Solve froblem - specify ANSWER

J.1

0.2

9.3

9.4

Czzermine probable errors

Choose DISTRACTORS
Relate DISTRACTORS -
Choose ANS - DISTR-:

format

2 CATALOG CUDE

TOR array pérmutation for multiple chqice



1o, \thoose DISTEACTOR S TRATHGY ) - (oY
101 Woite 12 EDL page aie.ordins to STRATEGY . or DISTRACIOR
10.2 Enter REM .: = on AMX (oo,
10.3 Encer  DISTRACTOR STRATZTY COL. Ui AMX ‘ SR
L0.4  Complete LIST:2CTOR SIFATEGY FLOWCH. T (ol
11 Prepare HOMEWORK AS - IGNMEN1 HW) for SEG (75

11.1 Allot one fifr-h cf =h. HOMEWORK ASSIGNMER ™ FOR  CLUME
to each of (f . 5 SEG:
i1.2 Relate to 10s of MBO .ST

11.3 Enter QUESTI({ NUMBER o»n M::: CROS- REFERENCE Li8 (75
TEST CREATION:

12, Wricte POST TEST (FCRM A) 10 UESTION-PRBLEMS
use TEST QUESTTON work shee: (65

12.1 Relate each question tc I0s of MBO ji1::

12,2 Enter QUESTION NUMBER cn MB(' CROSS REFERENCZ LIST (73)
12.3 Enter MBO code on TEST ANSWER MAIRIX (€3)

12.4 Solve PROBLEMS
12.5 Détermine é:obabie errors
12,51 Choose 4 DISTRACTORS per QUESTION
12.52 E;te::CONCEPT-CATALOG CODE for 'each DISTRACTOR choice
12.6 Choose ANS-DISTRACTOR array‘pe:mutaticn
12.61 Enter array on TEST ANSWER MATRIX - (39)
15.62' Enter CONCEPT CATALOG CODE for each DISTRACTOR choice
12.7 Choose REMEDIAL PRESCRIPTION trom REMEDIAL TEXT for each

DISTRACTOR choice

K4 —_— . ———
12.71 Enter PRESCRIPTION o1 TEST ANSWER MATRIX e
12.8 Ente: LEARNING CATEGORY on TEST ANSWER MATRIX. (s




REFERUNCE
PAGE NO.:

13. Wrice POST IEST (tuiM B) 1) QUESTION .. o &MS
\ .
use TEST QUESTION work sheet (07
13.1 Create a VALID pacrallel test
i3.11 Retain iorm by'substltution of equivalent aumbars

and letters \

\

\
13.12 Rerain exact concept \\
- \

\

13.2 Re-order the question numbers
13.3 Follow same steps as outlined for lest Aﬁ\l2~l - 1.0

13.4 Remedial Prescription is omizted

EVALUATION;
14. Examine MBO CROSS REFERENCE LIST for thorouéh coverage aliontment (743’
of MBO to:
14,1 SG questions
14.2 HW assigomert
14.3 Test 24

4,4 Test B
15. PROOF READ 211 zopy.

COURSE COMPONENTS

16. The diagram on the facing page is a schematic summary of
the components of the course (just previouslr described)

as they are met by the course writer.




COMPONENTS FOR STUDY GUIDE CREATION

SYLLABUS

rwm*._wlgh“_w,“_m_j | e
! ENR. I ' CORE ' ' REM
TEXT | * TEXT ‘ s TEXT
‘ v ; .‘ : - Cee e — p—
‘_m-__rw- [ a__~“_~-]m -4 , : ]
t i b
! ! ; RO S B
i N WU - e e

M B O LIST

!

]

! {
| .

1

1 ‘

; }
b peaDING |

S
i
SN U

r S .

-l
-
STUDY GUIDE

NOTES
SUGGESTIONS

ANSWERS
DISTRACTORS
REM PAGES

L.

———

CONCEPT
CATALOG

S S ;
. 1 : .
' { . 5 - SEGMENT e
‘ ! ANS. MATRICES
. i Eammate e bt P .
! : o !
P - | ‘
— HOMEWORK ST

B e e I e ]
t

L BTN

TEST B .

ey

1
i
H
t
4

]

! [

i | ANS. MATZIX

ANS., MATRIX

M J o — e e ¢
| REMEDIAL PRESCRIPTION
‘— e '--l--_'\—-‘l“--u - — - g—— . e\ e W e mm— WO S - s e e e vy e e ———— . . —

M B O CRGSS REFERENCE T.IST
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X
A
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LEARNING CATEGORIES
The course writers prépace gquestions fcr the five areas of instruction and testing!

STUDY GUIDE - MBO LIST
HOMEWORK ASSIGNMENTS
Tot A

REMEDIAL ASSIGNMENT

TdT o

(VA S R U N

For research purposes it 1s required that each question be classified according

to the categories listed. As an aid to determining the classification, it 1s
required that the verb chosen be from the limited list. '

In general, the questions 1n a given segment will be arranged in the same order

as their rank starting from level one, -"definition', and progressing through
"computation' , "analysis" , "deduction" , "synthesis" , and ''extrapolation" . Ry
constant reference to the chart an unusually high concentration of question types
of any one particular level can be avoided. : '

LEARNING ‘ ’ BEHAVIORAL VERB ASSIGN.
CATEGORY SYMBOL . DEFINITION PRIMARY SECONDARY
1 RR RECALL AND RECOGNITION ' DEFINE RECOGNIZE

STATEMENT OF FORMULA
STATEMENT OF RULE OF OPERATION
DEFINITION OF A MATHEMATICAL CONCEPT:

2 BM BASIC. COMPUTATION PERFORM CHECK
FUNDAMENTAL. ARITHMETIC OPERATIONS ADD
USE OF TABLES ' SUBTRACT
MULTIPLY
DIVIDE
FIND ROOT
RAISE TO POWER
INTERPOLATE

3 : AN ANALYSIS OF PRINCIPLE STATE CHOOSE
CHOICE OF APTLICABLE FORMULA
SELECTION OF PROPER FORMULA
CHOICE OF STRATEGIES '

4 . - DD DEDUCTION FROM PRINCIPLE . PROVE APPLY

PROPER APPLICATION OF PRINCIPLE " DERIVE CONSTRUCT

LOGICAL STEP-BY-STEP PROCEDURE SOLVE FOR  SUBSTITUTE

EVALUATION L, :
5 SN SYNTHESIS TO PRINCIPLE ‘ DETERMINE. RELATE

6 : XT EXTRAPOLATION BEYOND PRINCIPLE : PROPOSE

TEST QUESTIONS SHOULD BE KEYED TO THE APPROPRIATE LEVEL BY CAREFUL CHOICE OF
THE BEHAVIORAL VERBS ASSIGNED TO THAT LEVEL. THE WEIGHT OF EACH QUESTION SHOULD
BE DETERMINED BY THE LEVEL OF DIFFICULTY AS EXHIBITED IN THE CHART ABOVE.

52
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QUESTLON PLACEMENT CORRELATION STRATEGY:

There are five avenues for questioning specific MBO's; namely, the Pre-Test,
Study Guide; Heomework, Post Teét, and Remedial Prescriptions. The synthetic
charts below correlate the Learning Difficulty of the question with the
sequence of Enabling Objectives (EO) and Terminal Objectives (T0) and when

. s . - o AN
viewed together indicate the multiple checking of the several criteria as ‘\\\

employed in the separate media.

TEST B: L.C.
Learning Category Range: 3~ 4 6
MBO SELECTION:  EO: Some 5

' TO: A1l 4 * A

3 « : * %

2 , ; ' 5

1 : ;

MBO: 11 12 13 14 10 21 22 23 20

i | ' EO EO O EO T0 EO EO EO TO
STUDY GUIDE: . ' 6
| " 5

Learniné Categofy Range 1 -4 4 ko * %

EO: ALL 3 S X%

TO : All 2 o w % * ok %

1 % % % * B

MBO: 11 12 13 14 10 21 22 23 20
EO EO EO EQ TO EO EO EO TO
HOMEWORK ASSIGNMENT:

Learning Category Range 4 - 6 6 %
EO: . S ome ’ 5 K% ok %
TO: A1l 4 5 k%
3 * % K
- 2 * % % %
1 Tk % % %

MBO: 11 12 13 14 10 21 22 23 20
EO EO EO EO TO EO EO EO TO




TEST A:

Learning Category Range: 3 - 4 6
MBO Selection: EO: Some 5
TO: All b ',,_. ,
. ’ 3 * * & *
2 Tk % % #
1 % % % *

MBO: 11 12 13 14 10 21 22 23 20
EO EO EO EO TO EC EO EO TO

L.C.
REMEPIAL PRESCRIPTION: 6 .

' Leafning Category Range: { 1 -4 5
MBO Selection: EO: All 4 * *
TO: All 3 * Ok % xR
é ' X% % % x %3
1 X ko ko %k ok Kk % % %
MBO: 11 12 13 14 10.21 22 23 20

EO EO EO EO TO EO EO EO TO

The coverage of the MBO's varies from one'course compon~tnt to another.
In genéral, the fundamental'EO's are explored in the Study Guide and
Remedial Prescriptions; while the more important EOQ's and all the TO's

are covered in every component.,

The Learning Lével of difficulty varies with th% lowest being employed

in the Remedial Prescriptions and Study Guide,ﬁWhile the highest are

resarved for the Homework Assignment.



THE READLNG

ibe REABLNG refers the studen: -o a standard presentstion in

a recognzzed textbook, and this is supplerented by additisna

notes 11 the beginnirg :f cach SEGHENT. Xevertheless, -he

chief strategy is the carefully devised question.

Questions appaar in:
The Pre Test “Test B)
Tre Study Guide
The Hemework Assignment

The Post Test (Test A)

" Eacept for th';g HOENORK ASSIGRMENT (which, in the présent coucse,

is a refevence to standard questions s oresented in fthe (ORE
TEXT and which® are marked subjecrively by the instructor later
to be recorded by the cdmhuter) the ques‘jons are in muleiple

choice. forn and are created by the course writer.

The esgential difference between the tesf questions in both
*est<}érn> and the STUDY GuIDr questions is in the trearment

thet the incorrect answer receives,

ey

ERIC

Aruitoxt provided by Eic:
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T (ILST-3) incorrect ansvers ere mersly tallied by the con-
puter in the process of grading the scudent's prior kaovledge of the
raterial in the related VOLGME. Ttem analysis and Hiszogram prin:-
0uts a8 well as corzelations with similar results in the POST TZST

LFORY 2) are rade by the compuzer. Each question ig keved to an MEO.

THE POST TEST (LEST 4)

Tae POST TEST (TEST 4) has a detailed analysis of each DISTRACTQR
relaring 1t to a CATALOG NIMBER. Each incorrect choice is
accompanied by a particular REMEDIAL PRESCRIPTION drawn from

the REYEDIAL TEXT. The computer hias several routines described
in othef varts of this report that analyze the students’ response

paiterns.

THE STUDY GUIDE

The STUDY GUIDE has the most detailed analysis of each response.
set oaly is each question related to a Leaming Category and an
ABO, bur each DISTRACIOR is accompanied by a detailed analysis

of the cause of the error with hints or direct aids for thie

student to effect the proper solution,

The following pages cutline one phase of this area, that of
question creating and the detailed analysis of the relation-
ship to the appropriate MBO, the éppropriateness of the
distractors offered, etc., as discussed more completely in

the TEST EVALUATION CHECK LIST on Page 70.
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The course design réguires & statistical analvsis of the responses made
By each student to each criterion check in the

PRE-TEST

STUDY GUIDE

POST-TEST
for correlation with background information and individual renmedial
prescriptions. The responses are summarized for an item analvsis of
question-response experience by the entire population for

COURSE OPTIMIZATION
GENERAL PEMEDIAL SESSION ORGANIZATIOX

OBJECTIVITY REQUIREMENT:

An off-line operation cannot accept unanticdipated responses and relate
them to a particular list of concepts for error analvsis. However, a
predicted szt of typiczl errors (referrzd to as DISTRACTORS) can be
devised for each question. Therefore, ea:h QUESTION is related to a
specific MEASURABLE BEHAVIORAL OBJECTIVE By coded number. Each
DISTRACTOR 1is related to a coded CONCEPT CATALOG enctry.

MULTIPLE CHOICE FORMAT:

To maintain control over the student's respoanse patterns, each question
is cast into the MULTIPLE CHOICE format.
Certain precautions must be taken to avoid the major objection made to

mult.ple choice question-answer arrays, that of telegraphing the answer.

1. The problem worksheets for the STUDY GUIDE and TESTS (see Pages
62, 67) indicate that each problem must be created to illustrate
\
\\

N

\

and test a specific MBO .

2. Each step of:the solution mu ! be examined fot\ghe possibility
of the occurrence of a typical error. The error\identified by
CONCEPT CATALOG must be incorporated into the soluéion. This
solution becomes a DISTRACTOR.

57
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Othey devices £o disguise the acrual value of the DISTRACTOR

rt

avaid fyyuSlrarting che purpose of the problem by merelv substituticn

8]

ol the various choices can be employed, as for sxample:
x is one member of the set & 17, 19, 21, 23, 25}
y is a negative number » -1/
a is larger than b
C Vis a prime number
10 ¢ d ¢ 20

a j8 odd ang f 1is even.

If it is found ﬁhat the number of distractors that can be.properly
assigned to a particular question exceeds four (not including the
answer) it is aﬁvised fo replace one of the distractor choices with
the ali jinclusive, 'NONE OF THESE" and to test the same MBO in a
subsequent quesStion with a different array of distractors. The
cross referencing made possible by this strategy Qill peruce a

meaningful result.

If it is found that the question chosen to illustrate a specific
well-defined principle is so elementary that only one or two
distractors can be devised, it is suggested that two such questions
be combined intc one problem with the trﬁth values of each paired

into four combinations.
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T ZIothe Soo u Tio 5. :TD. .4 T oinatisor

(= Pages —T.coano Jusstl .ms sTrulzuvec 1N o

—_ - T~ ~ - - - -—— e - -
PRSI ] nNZi.ge Zorma e 1T
ol ir Ihizices; Ine, . .

: s a e T - - - R

... TelT., 108 tafes .- . _.rle

(a8 1)
.
Y

the oul.ome resuiting

fundamenvil.prin_:iple and as

DIsT RnCTORS

The course writers has several options available for rthe handling
ol the answer -hizices.

ihe correct answer choice is referved to a page where the

.~”

simple stzatement, "Vcuar answer choice 1s correct, piease proceed
to the next question below." This scrategy is generallv

rzserved for questions with a Leavning Caregorv level of

1.2, ¢ 3.

Each of the DISTRACTORS :1s referred to a sepacate page (0K PAGE)
(REM PAGE) where the error is explored in detail and then the
student is advised o "Return to page _ and reconsider the

question. '

' STRATEGY B:

The correct answer is handled by an OK PAGE as in STRATEGY A.
But because of the similarity of the nature of the mistakes
exhibited in the DISTRACTORS,.two or all three of rhe incorrect
choices are handled by the same Lomments, and so they are

referred to only one or two REM PAGES.
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STRATECY C:

Tre ccrrect znswer choice is referred to a page (Q.Z.D. PAGE) whzre a complece

review of the solurion is exnibited for the student's benefit. This will
reinforce the srtudent's understanding of the principles and procesSes involwed

-d demenstrate an approved method of solution. This strategy is applied re

gussrions with z Learning Category aboeve [evel 3.

Each of the DISTRACTORS is referred to a separate REN PAGF as in STRATEGY A.
STRATEGY D:

he correct answer choice is refe.red to z Q.E.D. PAGE as it is dcone in

The incorrect answers are referred to only one or two REM PAGES as in STRATEGY
B, and for the s:uime reasons.

This analysis can be summarized in chart form:

TEGY CORRECT ANSWER DISTRACTORS

STRA
A 0.K. PAGE Separate REMS
B 0.K. PACE Combined REMS
C QED PAGE Separate REMS
D QED PAGE Combined REMS

DISTRACTOR STRATEGY FLOW CHART:

The form on the facing page is designed to allow the course writer to illu-
strate the sequence of the student's response activity with a minimum amount
of construction. The form has dotted lines which can be adjusted to follow
the particular strategy chosen for each question. The MBO for each QUESTION

and the EO and CATALOG NUMBER are to be-placed in the appropriate boxes provided
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&3}

X EFERENC

td
O
e

be c¢reated

J
M

guestion must

This must be noled on the form cppositeé alcng with the acztual
statement of the MBO. I1If & text was the source, then this
23 to be noted for reference.

LEARNING CATEGORY :

The question must be phrased to indicate the appropriate

Behavioral Verb associated vith the lewvel of difficulty.

SOLUTION:

The problem must be solved step-by~step with detailed

explanations if the answer is to be handled by a

QED PAGE.

DISTRACTORS:

The distractor must be chosen by examining the solution

for steps that generally result in misapplications of principles.

They must be realistic errors. REM PAGES must be written to

give the required remedial aid to the student.

The permutation of the positioning of the four choices must be-

randomly made to avoid the appearance of a patterned answer array.

This form is a work sheet, and the final information is later

incorporated into the STUDY GUIDE answer matrix.



JUEZSTION V0Pl SHEEIZT
&
TELATED TO MEC
T QT A e
B0 STATEMNENT
STATEMEXNT OF QUESTION:

SOURCE: BOOK:

PACE:
SOLUTION: AUTHORITIES (EO)
!
{
(+ QED  PACE TO BE WRITTEN
DISTRACTORS AUTHORITIES IGNORED: MISAPPLIED
a)
(3
(C)
DISTRACTOR STRATEGY ' '

* REM PAGE TO BE WRITTEN

© APPROVED: "CHECKED: WRITER:

63
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A

The leve. oI difficcot- i .. 18 Tl lhiis aL_ows
Smp-ie. analysis  winic ‘orrelates the questicn difficulry

DISTRACTOR STRATEGY:
The analysis of the error rate on each typz of distra
trategy will indicate which study guide REM P

be re-written bezause c¢f unusual frequency 2I errcrs recorded.

BEHAVIORAL OBJECTIVES:
The correspondence 0° . 1 Qut: ... . =ach MBC anz whether It
is a TO or an EO is noted. This information is mide ava’iz

for computer analysis. It iv - Clac oone =
REFEZRENCE SHEFT sz 1 afe o).

ANSWER CHOICE:

The CORRECT ANSWER and the REM PAGES are recorded under the
selected answer permutation. This allows for a randomizing of
the answer choice pattern to foil the discovery of any 'pattern'

in the answer choice array.

CATALOG NUMBER:
The CATALOG NUMBER giving the generic description of the cause
of the error is recorded. This will also appear in the computet

PRINTOUT for easy referencing of error incidence.

SCRAMBLED PAGINATION:
This becomes the work sheet for the process of scrambling the .
pages of the STUDY GUIDE. Reference is made to Pages 71 to 75

for a detailed account of the procedure.
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MANUSCRIPT PAGINATION
FINAL SCRAMBLED PAGINATION
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DEFINE
PERFORM
STATE
PROVE
DETERMINE

RECOGNIZE
CHEZK
CHOOSE
-APPLY
RELATE
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12.
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The XBO NUMBER relating to the question shouid be entered.

RS

The complete MBQ STATEMENT should be zdded aiter the lead,
"The student should be able to..."

The TEST QUESTION shenld be stated completely. EReference should (53
oe made to form QUESTION PLACEMENT CORRELATION STRATEGY for the

rationale of the EO, and TO criterion checks and choice of

question difficulty. i

The LEARNING CATEGORY should be indicated. Reference should be {(52)
be made to form entitled "LEARNING CATEGORIES" for the praper
choice of the BEHAVICRAL VERB.

I'ne ACTUAL COMPUTATION involved in the arrival at the erroneous
answer should be made.

The MBO relating o the &rror should be entered.

The REMEDIAL PRESCRIPTION should be carefully chosen to present
proper practice werk in the deficiency area. Book, page, and
problem numbers should be indicated. A ten minute assignment for
eacr error is considered normal.

The LISTRACTOR STRATEGY siiculd be chosen after the problem with (393
its solutions and distractors has been completed.

The work must be checked by the editor.

The ccmplete material should be anproved by the Project Coordinator.
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IZST ooUZsIILN =
DTTLTTT Ty WD T
JaSoN NS TENATD S G S V) oo LIIon
TED ITiLT z

B oziubzo >

TTARYTTVA ST T

LA S nian

. — . O e
CATECGORY : 20 LG

SOLTTION:

 DISTRACTIOR

- Calaloc

WLUMBER

DISTRACIOR

o

. CATALOG °
, NUMBER

DISTRACTOR

| CATALOG
* NUMBER

DISTRACTOR

!
CATALOG!
NUMBER !
|
‘|
|
L

APPROVED:

CHECKED:

67



Inis Icorz comprises ine infcecrmziion that is Zorwarded to zhe computer
:3 2 pasis for the test marking function. It is uw=eé for both forms
I the tes:

T ¢ LzARCING CT2TEGOKY and MBC associzted with each question is

indicates.

Ine CATALOG NLMBER, witn its brief description, is related to each

The REMEDIAL PRESCRIPTION, (which will be part of only the POST TEST
(TEST A) printout is indicated. It becomes part of the course master

file of the computer memory.

e
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TEST ANSWER MATRIX FOR COMPUTER INPUT

\ PMC VOLUME:  TEST: a4 or ;o B ' COMPUTER TEST:

e e
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TEST EVALUATION:

The form on the facing page is a compact check list of items that must be

evaluated by the course editor before approval of the test.

MBC REFERENCES:

Each question and each of the DISTRACTORS must be properly related to the
MBO intended. They should be designed to test the specific objective
precisely. R §

Va
1

MATHEMATICAL CONSIDERATIONS: : /
The language level employed, the accuracy of términologz% the adequacy of

o o
instructions and diagrams, must be examined and approved.

[
*

The array of answer choices, the permutation of corredt answer placemenc,

/ .
and the presentation of realistic distractors must %}so be considered.

/
A

The remedial prescriptions must be analyzed for thédir relevance.

~ i )

_Every problem must be solved, and its answer verifiied btefore final approval

/

is given.

P
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the MBO cross reference Sheet.

HOMEWORK ASSIGNMENT WORK SHEET:

i the facing page is the form used by the course writer for ihe

vecording of the problems chosen for the HOMEWORK ASSIGNMENT,

One Strategy is to have the CORE TEXT used as a Source of problems
for this asgighi.ent. - In this way the student is subtly influenced

to re~read the basic text, The problems should be chosen with . ecat

care and in an increasing order of difficulty. ' I

MBO REFERENCE:

"Bach question must be chosen to correspond to a particular MBO.

Complete coverage of tlie MBOs is more likely to be achieved when
specific notation must be made. Refer to Page 53 for the principles'

of que§5i0n placement and to Page 74 for an overview discussion of
. . \ N ,

t

TEXT INDERENDENCE:

To achieve 3 degree of independence from any one partichlar textbook,

thé Codrse'writérs could devise a list of homework problems specifically

created for the MBO criterion check, However, this form would still

serve the pyrpPose as a check on the .completeness of coverage.
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HOMEWORK

HOMEWORK

ASSTIGNMENT

VOLUME NO.

ROOK :

PAGE HO. EXAMPLE NUMBER

QUESTION

NO

'
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MBO STRATEGY AND CROSS REFERENCE SHEET:

The purpose of this form is to record the spread of questions
under the four media across the MBO list.

Reference is made to the QUESTION PLACEMENT CORRELATION STRATEGY
on Page 53 for further analysis.

vl

The major consideration is o have each MBU covered by at least
one question in some media form. The preparation of this
cross referencing form is the last action in the creation of

the program. ' If, however, it is maintained while the course

is’ being creatad, an even distribution of MBO coverage
will be achieved.
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SURAMBLED PAGINATION I0R »1TUDY »L1DE

H INTLODLCTLON

1.1 ' Thz purpose of the STUDY GUiDE <5G: 1o to dirict the studeunr
10 b1s reading ol o recopn®:ed <estbock withou- the super-
visica ty & teacher being wecessary flaltbough the:e may be
provision tor o teacher - «lasstov.m Sormal used s parn ool
the overasri lezrning progeam

t~

In esserie, the 36 formas «ofslsis .l Suip.aluzZNlaly NCTbs,
Reading Assignment rences
and a batiiry oi. Q

g

1
5, Homewsck Assignueniz, a VvV Relx
U

’
esL1luas.

1.5 The Qquestivns are.preseqted Lo Wui:lplP “horee torm wiith
provision for Ira:king the st.denr's answeyr patte ns by
means 3f a gunch <azd celord and & desrie Known s o2
Program {ontici Both tne geesrica «nd “ug answer /ﬁa;cee
a-# keyed to o rinely devised list Ut measc. abia behavicral
wbjeztive=s thar ‘omprise thi :Curgs “sorznT.,

y
/
4 o . N ) . . L 3 \ 1/
14 Eaut answer <hoxcs fu discussed in s.me detail
11 the answer -hosen 1 wecag, the :-udent 1= reterced

\ 1y the guesticn again REM FAGE.

#

e 1§ ' li:ec., he 13 fither terfcgiied o he
Liop withoyr -omment (0K PaGE, o¢ wizh a
presentarion of - he compiene soiurizn (QED PAGE)

1.5 The elemeunts of this BRANCHING PROGRaM a:re rherefore:
QUESTIiON, REM, UK ava QD ‘

2. DESCRIPIION
2.1 Tc allow the stvaent .o answer <ath QUESTION, only afrer
he answers the precious qguescion .2rrectly, tune PROGRAM
CONTROL directs him te &4 page whece be discovers whether
or not ha 318 corzecc.. By having thaze pages 1la a
. : . scrambled wrder, he is unacle o ictate the apsweyr iz the
- questions by merely tucning nhe pages or the book The
) culy identificarion of rhe answer page: 23 made through
the PROGRAM CONTROL and the ANSWER MATRIX inis page
number 1s hidden from view unkLL 5 penth tard entzy 1s
made on the PROGRAM CONTROL -

—_

. ' 2.2 i By placing each question after the OK or the QED, the
- student is forced to arrive at the c¢orract answer foc the
previous probiem befsre he cun even find the folliowing

ques:lon.

2.3 Since, in genszral the REMS a:ze less rhin sne-half of. a
page, in lengrth, further scrambling 1z effeczed by '
placing twc unrelated REMS to a page.

77
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3.

There are four components that are involved 1in the recording
of the scrambling pages.

COMPONENTS

3.1  ANSWER MATRIX

3.2 PAGINATION
MATRIX :
3,21
3.22

3.3 QUESTION-
SHEET:

3.4 - REM

This form (giving the manuscript numbering
system for the four answer choices for each
question of a SEG and indicating the correct
choice as a check or as a QED) 1s complete for
the page assignment.

This form is blank. On it the assignment

of REMS will be entered. The top half cf the
page will be designated as /1 and the bottom
as /2. :

Questions will be indicated by SEG and Question:

e.g. Segment 2, Questicn 6 will be coied: 2-6.0

REM pages will be. indicated by SEG, Question and
Answer choice; e.g. Segment 2, Question 5, Answer
Choice 4 will be coded: 2.5.4 (note decimals).

Each question (capable of standing alone) is on

a sheet with generous spacing between questions to
allow for separating the questions after the
scrambled page entries have been made. Each
question must present fou;*ansWer choices. Each
answer choice must be related to a REM (not .
necessarily different, dependent upon the

strategy chosenj.

- Each Answer choice is referred to a REM, of

which. there are three types:

3.41 Wrong Answer: There is a comment
followed by the direction to return
to the question and choose another
answer. E

3.42 Check: This is a simple statement that the

answer chol.ce was correct. There is a
direction to proceed to the next question
"which follows immediately and which

shares the same half page.

3.43 The QED: This is a presentation of a
complete solution to the problem. It is
followed by the direction to proceed to the
next problem which is presented below it.
The QED must, therefore, be in the upper-
half of the page, with the following
question.in the lower half.



PRGCUEDURE

4

PACECOUNT:

4
Determinati’'n ot numbe: .1 pag®s v8guicad:
Mottiply the number o1 guestions by 4
Ady rhe gumbe: of QEDS
Add rthe pambe: L1 Epe.ids papes.
Schtraor the number of doplilane REMS
Divide zhis uumber by 2
4 2 Begin Question —., sat:nue wich the REMS o JeE51 0
aud then g n to Question « and “ba REMS to¢ 2, and -2 :n
In general assign oue ¢ 5tion 10 ons dé.aae, ¢r oW SI fpages,
the rirser REM o the next zzcsede, ithe selsnad REM o the following
decade, and o touroh.
4.3 ENTRIES: TYPE ENTRY . WHEKE ENIERED
QUESTiON Pat:L NUMBEK QUES!1UN, SHEEI-ney - =0 guestion
EacH REM FAGLE 1n 'return space"
REM FAGE NU.BER ANSWER MAIRIX-under REM number
REM PuGE-zexc vo che REM
UULS TION NUMRER ulNAI ON WnTR_h~undeL page
‘ ‘ number
\ ' KEM FPAGE-atrer ar OK
) : KEM PrGE-afiter a QED
KEM NUMBER ' PaCiNATION MATRIX
4 4 SEQUENCE OF OPERATIONS5:
4.4l ] Put quescisa oumber on PACINATION ¥Aifil under
d T&£itdin page.
2 Puv the page numb<r next ©o -hs questiLn oo
questiTn page.-
3. Fur thatr same page number v all related

RLN PAGES in he <pice indicared

'return o page and try the g

NOIE: (a) 1If thz previous REM was au OK(1i.®.
scatament that

it was a simple

correl’ with no Siher explanarion)
following questia»n sho.ld .zhare

:a che phrase,

question again "
oy
the answer wisg
~hen the
the zame half page.
JL e it was a

(b} I1f the Previcus REM was a QED

& oitect showge and wac suppcrred hy

soluction® then the tul*ow1ng quesiion
- praced in the lower hzli st the page.

mest, tharefore, ve placed 1n

of the page.

ERIC
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w1y the upper

should be
Such QEDS
half
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4.4 SEQUENCE OF OPLERATIONS:
: {(Continued)
4.41 4. Par REM NUMBER on PaAGINATION M\IRI\ under & certailn

(Note: Each REM :hould be located severatl pages awday
trom the QUESTION and che ¢ther related REMS )

5. PFut the PAGE NUMBER next to chie KEM oo the REM PAGE

6 Put the same PAGE N NUMBER 10 tlie ANSWER MALIRIXN unduer
the proper REM NUHBER

5. EXAMPLES OF THIS PROCEDURE are. now given. Please retfer to the
illustrations on the following page.

5.1 REM 2.4.4 was a '"CHECK'" and had been assigned to page 51 at the top.

2.4 4 sas placed on the PAGINATION MATRIX 1a the top half of
row 5 ander 1.

On the REM PAGE 2.4.4 the page number 51 was written
S 1

5.2 QUESTION 2-5 shares the same half page with the previous REM
(since REM 2.4.4 was a CHECK) A '

2-5 was placed on the PAGINATION MATRIX in the top half of
row 5 in the column headed 1.

On the QUESTION PAGE the page number, Sl was wricten
after QUESTION 2-5. 1

On each of the REMS ror yu@zstion Z2-5, where ihe answer <hoiow
was wrong, the page 51 was written ia the space provided :n the
1

instructioun, '"Return to ..and _hoose another answer. (See page 2 5 -

5.3 REM 2.5.4 was placed on page 61; the entry "2.5.4" was made on the
1
PAGINATION MATRIX and 61 was written next to that REM on the
1
REM PAGE. This same entry was made on the ANSWER MATRIX under
"B in row “15Y,
5.4 The correct answer 2,5.3 was a QED. As such it required = complete
half page cuad had to be placed in the top half of the page. ‘
There, 2.5.3 was assigned to 50. ‘ \

1 ' - . '

Th§ question that followed 2.5.3 was QUESTION 2-6. 1t was
properly placed in 50 on ‘the PAGINATION MATRIX. \
; 5 _




6. EXCERPIS FOR ILLUSTRATION:

6.11 PAGINATION

MATRIX 0 1 -2
2.4.4%
5 2.5.3Q 2-5
2-6.0 2,9.2
2.8.4
2 2
6 2-9 2.5.4
6.2 ANSWER . A B C D
MATRIX B 4. 4% i 4.1 4.2 4.3
4 51/1 | 28/2] - 39/2 40/1
5.1 3.2 . 5.3Q 3.4
5 - 38/1 £9/1 50/1 6l/l
6.3 QUESTION VOL 13 SEG 2: 51
SHEET - QUEST. 5 mm e e oo e L
-' 50
QUEST. 6o m e e e 2
2.4.4 .
6.4 REM PAGE Your answer is correct. Proceed 51
: to Question 5 which follows. 1
2.5.47 a1
WEONE aNSWEer. .ueacaow . oe S RN -1
Return to page 51 and choose
another answer 1
2.5.3Q ¢ ‘ .
' . (complete explanation)........... . 50
Proceed to question 6 belcw 1

7. PREPARATION FOR TYPING:
7.1 Separation of/sheets
' 7.1.1 Separate the questions
7.1.2 Separate the REMS

2 Sort according to page number
.3 Collate according to page number (lncludlng both halves} and
staple together.

[ERJ!:‘ 7.4 The typist then can prepare a complete page. : T a1




The SCHEMATIC DIAGRAM cn the opposite page shows the FUNCTLONS of

PROGRAM CONTROL: or the equivalenc: \
PUNCH CARD . LATENT IMACE (MARK SENSE) '
ANSWER MATRIX RESPONSE SHELET

in the direccting of the student through the

SCRAMBLED PAGINATION of the STUDY G1IIDE
Specific references are made for illustration of continuity of step sequence.

1. STUDY GU1DL: .
Student reads question 4 on page 20/1 which relates to Vol. 5, Scg. 3

PUNCH CARD:

Student solves pfoblem and pichs angwer choice A (DISTRACTOR). He re-
cords his choice by punching out perforations on a punch card which has
been inserted in PROGRAM CONTROL. /This action causes a buib to light
up on light panel. The light shows through the prepared ANSWER MATRIX
revealing the page in the STUDY/EUIDE to which he should turn. ( 51/1 )

g

|
3. REM PAGE: ’
He receives remedial instruction on the nature of hik error which is
referenced to the concept catalog number and he.is directed to return
-to the question { page 20/1 )

4. REM-LOOP: -
This process is repeated. If he chooses:
DISTRACTOR B (where he is referred to page 28/2 ) or
DISTRACTOR C (where he is referred to page 39/2 )

W

QED PAGE:

When he chooses the correct answer (in this example, D) he is referred
to page 40/1 where he receives further reinforcement in reviewing a
complete demonstration of the solution of the problem.

6. NEXT QUESTION:
He is then directed to the bottom of the same page AO/L , fnr questicn 5
and the process is repeated. . Note that he doesn't see the next question
until he has located the previous correct answer.

7. The PUNCH CARD (or LATENT IMAGE MARK SENSE RESPONSE SHEET) .is forwarded
to the computer for inpuc and analysis.

8. The ANSWER MATRIX (or LATENT IMAGE SHEET) is replaced for each SEGMENT.

/
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