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INTRODUCTION

In this paper we shall set forth the SIGGS Theory and show how it is a
model for educational rBSearch. The paper, therefore, is divided into three
parts: the first which treats of the SIGGS Theory, the second of educational

research, and the third of SIGGS Theory as a model for educational researck.

SIGGS THEORY!

, The SIGGS Theory is ag extension of general system‘é2 theory. Generzl
systems thecry was proposed by Ludwig von Bertalanffy3 and is a set of princ-
iples applying to any system whethér it be physical, biological, or human.

The theory is based upon assumptions or non-linearity and complex interactions
among the parts which make up the system. Thus, there is a centering on the
behavior of the system as a whole and characterizations are not of units one
at a time. SIGGS Theory provides characterizations of a general system beyond
those developed prior to SIGGS' introduction. 'SIGGS' indicates that these
additional characterizations arise from the incorporation of set theosy (s),
information theory (I), and graph theory (G) into general systems theory (GS).
Also, through the use of the logico-mathematical sophistication of these
incorporated theories, sreater precision is given to the characterization of

a general system.

Set theory gives meaning to a system as a group of components with
connections between them. A system is taken to be a group of at least two
components with at least one affect relation and with information. Utilizing
set theory, the group of at least two components becomes a set of at least
two elements which form a sequence. The conditions, too, are given meaning
ultimately in terms of set theory. A relation between components of the
system, an affect relation, is given meaning through digraph theory which

is based upon set theory. Through digraph theory, the group of a8 system
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becomes a set of points and an atfect relation a gset of directed lines. Not
only is set used, but also the set theoretic definition of 'function’'., An
affect relation is a mapping of the group into jtself. Through information
theory, information of a system becomes a characterization of system occur-
rences at categories in a classification. System occurrences may be with
respect to either system components or system affect relations or both.
S}ncé a classification is a set of categories, set theory aiso is basic to
information theory.

Properties of a system are not part of the cdefinition of 'a system’.
Rather properties are subsets of systems which are sorted out f:rom the set
of all systems, because they have conditions on them over and above the con-
ditions which make them a system. FExplicit use of set theory is exemplified
in the conditions with regard to size and sameness, In the former the set
theoretic characterization, cardinality, is explicit, while in the latter,
homomorpﬁic or isomorphic or automorphic mapping is.

The set characterization, complement, marks off the system from its
surroundings, the negasystem. Within whatever universe of discourse is
selected, the components selected fc;r consideration, the components which
do not belong to the s&stem are the negasystem. See Figure 1.

Information theory gives meaning to the categorization .of the components
and connections of a system dhd its negasystem. Every system has information
in the sense th;:t occurrences of its components or affect relations or both
can be classified according to categories. The added condition of selectivity
of the information, i.e. uncertainty of occurrences at the categories, 18
require¢ to develop information properties of systems and negasystems and of
their states. Figure 1l summarizes and {1lustrates the basic information

properties of a system (toputness, inputness, storeputness, feedinness,

il
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feedoutress, feedthroughness, and feedbackness) and of # negasystem (fromputness
and outputness).

Only the condition of selectivity‘is required to give meaning to toput-
ness, inputness, fromputness, and outputness. Both toputness and outputness
involve selective information on a negssystem, whereas fromputness and
inputness involve selective information on a system. Nevertheless, toputness
can be sorted out from outputness, and fromputness from inputness. Toputness
is a system property, a system's environment or the selective 1nformation on
a negasystem available to a system, but outputness is a negasystem property,
its selective information. Likewise, fromputness is a negasystem propert},

a negasystem's environment or the selective information available to a nega-
syst?m, but inputness is a system's property, its. selective information.

The other basic information properties i'equire conditions over and above
that of selectivity. Storeputness requires the selective information to be
conditional, since storeputness 15 system selective information which results
when one takes into account the dependency of system selective information
upon that available to a negisystem. Feedinness, feedoutness, feedthroughness,
and feedbackness are properties in w#ich there is a flow of selective infor-
mation, a transmission of selective information. Conéitions, hence, of
s~" .ctive information separated by time intervals and sharing of selective
information are requirgments. To illustrate: feedinness is shared infor-
mation between toputness and inputness, where toputness is at a time just

prior to the inputness.

Grepi theory gives meaning to the kinds of connections between components,.
Through dizraph theory a system group btecumes a set of points and system
affect relations become sets of directed lines, and digraph properties of a

system result when certain conditions are placed on its affect relations or

its group.
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Complete connectionness, strungness, unilateralness, weakness, and dis-

connectionness illustrate digraph properties of a system arising from conditions

on its affect relations, Complete connectionness is a property in which affect

el

relations are direct directed ones and in which every two components are
contained; there are direct channels back and forth between every two com-
ponents. iIn strong systems the affect relations are directed ones and every
two components are contained in_ them; there are channels back and forth between
every two components but they are‘not direct, Although in unilate;al systems
affect relations are directed and every two components are contained in then,
~ the channels are only one-way. In weak systems there are no_channels, since
directions are not specified} Weak systems nevertheless have every two com=
ponents contained in the affected relatioms, a condition lacking in discon-
nected ones.
Passive dependentness, active dependentness, independentness, and intex—
dependentness exemplify digraph properties of a system due to conditions on
the group. The conditions on the group have to do with the group component

containment in affect relations. ! In passive dependentness, components are

so contained that channels only go to the components; in active dependeatness,
channels only go from them; in independentness, channels do not go either

to or from them; and, finally, in interdependentness channels go to and from
then.

% To summarize: SIGGS Theory consists of a group of related terms which
are descriptive of any system. These terms are set forth in Tables 1 and 2. |
Some of the terms are primitive or undefined and others defined. Because the

defined terms are reducible to the undefined ones, they are interrelated.

Moreover, some terms directly characterize systems, e.g. adaptiveness which

arrn
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is a property of a system, while others do not, e.g. output of a system
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which is a property of the negasystem (surroundings of a system) since it is

the negasystem's information whose original source 18 the systenm.,

EDUCATIONAL RESEARCH
There are prevalent confusions about research, although it usually is
taken to be disciplined inguiry stose function is knowledge production. That
is to say, there is agreement that research is rule-governed seeking of answers

to questions so that the answers are'adequate'rend;tions* of states of affairs,

. but confusion arises as to what is encompassed by the terms *knowledge’' and

‘states of affairs’ and wﬁat are the rules to be followed.

'Knowledge' is usually taken c;nly in the sense of knowledge of that,’
the usual propositional knovledgé we all recognize. An instance would be
knowledge that verpal responses can be taught through differential rein-
forcement of successively more effective approximations (Skinner). Knowledge
of that one and knowledge of how are overlooked. Knowledge of that one or of
.2 unique thing is best exemplified in art abpreciation where one comes to
apprebend embodied meaning. An instance would be war, death, and destruction
as felt quality of the organized broken plénes, jagzed edzes, and blacks and
whites which is Guernica. Besides this qualitative knowledge, there is
performative imowledge or knowledge of how., The know how of Picasso as he
worked with canvas and pigment to produce Guernica is an illustration, The
neglect of qualitative knowledge and performative k;lovledge has largely
1imited research to the-propositional or theoretical. But surely one can
engage in discipnnedr inquiry with respect to that one (so the appreciator
does or shot;d) and with respect to how (so the performer does or should).
Research, therefore, can be productive of three kinds of knowledge: theo~

7

retical, qualita:ive, performative and so is of three respective kinds.




. Another confusion arises because states of affairs sre taken empirically.
Although 'empirical’ simply designates experiential, to be experienced is
taken in the narrow sense of to be observed. Thus, propositions about what
is desiruble inherently or in itself are ruled cut. What is or has been can
be observed as can be what is d;sirable relative to something else. Science
and technology (or what I have come to call 'praxiology'4) are possible on
this empirical views,of states of affairs. Philosophy is not. But surely
one can engage in disciplined inquiry about ideal states of affairs. One
has but to recall Plato's Republic which is a treatise on the ideal man and
the ideal society or state. Plato treats not of what is desirable relative
to something else but of what is desirable in and of itself. Moreover, 8s
his words make clear, he is not describing wixat is or necessarily will be:

"Well," said I, "in heaven, perhaps a pattern of it is indeed

laid up, for him that bas eyes to see,.and seeing to settle

himself therein. It matters nothing whether it exists any-

where or shall exist; for"ge would practice the principles of

this city only, no other.

Theoretical research, therefore, is of three kinds: scientific, praxio-
logical, and philosophical, Figure 2 summarizes the kinds of research and
the kindsf§£ theoretical research.

‘The final confusion to be considered .is also about theoretical research.
Theoretical research is not only taken in simply an empirical sense, which
has been shown above to be a mistake, but also its rules are limited to those
of collecting and interpreting data, To state the matter differently,
statistics and design are emphasized and concept and theory formation are
neglecteQ. Tais neglect arises from taking 1nduction71n a Baconian Sense or

by holding a narrow inductivist's view of research. The theoretical knowledge

the researcher is after is taken to arise simply from the data (from states
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of affairs). But clearly this will not do. One must bring theory to states
of affairs in order to direct one's research. As Hempel stated the matter:

Let us just note that an inquiry conforming to this idea Z;he
narrow inductivist's view of research/ would never go beyond
the first stage /Stage of observing and recording facts/, for-%
presumably to safeguard scientific objectivity--no initial
hypotheses about the mutual relevance and interconnections of
facts are to be entertained in this. stage, and as a result,
there would be no criteria for the selection of the facts to
be recorded. The initial stage would therefore degenerate
into an indiscriminate and interminable gathering of data from
an unlimited range of observable facts, and the inquiry would

be totally without aim or direction.?

It 1srretroduction, not induction, which is the source of theory.

Peirce introduced the concept of retroduction:

The inquiry begins with pondering these phenomena in all their
aspects, in the search of some point of view whence the wonder
shall be resolved. At length a conjecture arises that furnishes
a possible explanation by which I mean a syllogism exhibiting

the surprising fact as necessarily consequent upon the circum—
stances of its occurrence together with the truth of the cred-
ible conjecture as premises. . . . T:= whole series of mental
performances between the notice of the wonderful phenorenon

and the acceptance of the hypothesis . . . I reckon as comprising
the First Stage of Inquiry. Its characteristic formula of rea-

soping I term Retroduction.
The theory models approachg emerges when one notices that theoreticians find
their point of view in theory that has worked with other states of affairs.
Theory provides models for theorizing. The theory models approach is
schematized in Figure 3. This ap;;éach is neither reductive nor deductive,
for the theory is neither the same as nor implied by the other theory.

Although induction is not the source of theoretical knowledge and
retroduction which is is not deductivé, yet induction. and deduction also are
1mportantrto the theoretical research process. Induction is the logic of
verification, of design and statistics, while deduction along with retroduction

48 the logic of theory formation. Deduction permits the derivation of idcas

through implication. Thus all three logical modes--induction, deduction,




and rgtroduci:ion—-furnish the rules of theoretical research.

To summarize: research cannot be limited to the theoretical nor can
theoretical research be limited to the empirical nor can empiridl theoretical
research operate simply by the rules of induction. Rather research is of
three kinds--theoretical, qualitative, and performative--and thgoretical
research is empirical (scientific or praxiological) as well as non-empirical
(philosophical), and theoretical research must operate by the rules of
retroduction and deductioﬁ to i)roduce theory and by induction to rélate
theory to states of affairs.

Now that the prevalent confusions about research have been sorted away
those ahout education must be t§o. Fven though we are clea:r about research,
we must likewise be clear about education or educational research will remain
ambiguous,

Frankena has pointed out four senses of 'education’:

(1) the activity of educating carried on by teachers,
schools, and parents (or by oneself),

(2) the process of being educated (or learning) which
goes on in the pupil or child,

(3) the result, actual or intended, of (1) and (2),
(4) the discipline or field of inquiry that studies
~ or reflects on (1), ("fa, and (3) and is taught in
schools of education.

He concludes that 'education' in sense 1 is the formation through instruction
of desirable dispositions or excellences, in sense 2 the acquisition through
learning of desirable dispositions or excellences, in gense 3 the possession
of desirable dispositions and excellences, and in sense 4 the study of
education in the other three senses.n Although he does not indicate such,
it is obvious that senses 2 and 3 are a part of 1. Formation is through
learning and involves acquisition. It is obvious also that Frankena's sense 1

is of good (desirable) education snd 8o the study of education 15 limited to

that of good education,




E. S. Maccia has considered seven senses of 'education': development,

learning, training, 1dstruction, good education, schooling, and subject matter.12

Training, instruction, good education, and scnooling are too exclusive;

‘education’ is taken in too narrow a sense. Training involves direct learning,

while instruction involves indirect learning, e.g. lcarning mediated through

: . symbols. Since training concentrates on the kind of learning human beings

‘have in copmon with infra-animals, no wonder human education is often equated

(aszzrhnkena does) with instruction which emphasizes the kind of learning

unique to supra-animals. Both training and instructionm, however, constitute

edvcation. It is patent that one can be educated badly; one's learning need

not be desirable from the standpoint of what is achieved. Thus, good educatica,

Frankena's sense of ‘education', is too limiting. Finally, the school is

only one of many possible educational arrangements; there are alternatives to

schooling.

'Education’ too can be taken in too broad a semnse. Development and

learning are two such inclusive senses. AS development, education becomes as

broad as 1ife. As learning, education becomes not quite as broad as life, for

all development cannot be attributed to iearning, e.g. growing in physical

size. But, as learning, education includes too much. lLearning can occur

f without teaching.

To avoid taking too little or too much as education, education should

be taken as a teaching-~learning process. To be a teaching-learning process

i8 to be one in which somebody teaches something to somebody somewhere.

d then in education.

i Teacher, curriculum, learner, and setting would be include

The setting could be more than physical; it could include persons such as

administrators, counselors, and custodians.
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Table 313 summarizes that neither teaching nor learning need be achieved

tc have education. Effective education, however, would demand the achievement

of both. It should be noted too that achievement is not possible without the

task, and that the goodness {(other than in an instrumental sense which 1is
effectiveness) is a question beyond effectiveness. One can be effectively
badly educated.

One sense of 'education’, education as sv' . ** +er, still remains.
This is Frankena's sense 4, but not taken here 1. nis 1imited sense of the
study of good education. Rather 'education' in the sense of discipline is
the result of studying the teaching-learning process. In order to avoid
confusion between the object of study and the study, E. S. Maccia has
introduced 'educology'14 to stand for the latter. '‘Education' is retained
for the teaching-learning process.

Based upon the above analyses, educational research is rule-governed

a3

inquiry into the teaching-learning process in order to produce the discipline

of educology, i.e. to produce knowledge about education. E. S. Maccia has
overlooked knowledge of that one and knowledge of how and so has equated
éducology with propositional or theoretical knowledge. Thus, educology for
her had three branches: science of education, praxiology of educatinn, and
philosophy of education.l® Although recognizing this limitation, this pape
will be directed to educational research that has as its outcome theoretica
knowledge.

What the educational researcher seeks if Le is attempting to obtain

theoreticai knowledge 1s a description16 of education. This description ca

r

1

n

be either of education or effective education ox good education. Consequently,

theoretical educology (ET) consists of science of education (S€), praiiology
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of education (P®), and philosophy of education (Ph®):

gT = s€y P® U Ph®
Avwother limitation of this paper is thatit will be directed toward scientific
cducational research, i.e. research resulting in S°.

A s .4 1c description of education consists in categorizing its
components and the connections between its components. The four major
components of education (e), the teaching-learning procéss, are
teacher (t), curriculum (c), learner (1), and gsetting (s):

e=tUycUlUs
The categories characterizing each of these major components must be set

forth:

c+
"

tl\’o ooL,tn

[¢]
1

—cl\U-oOUcn
1=11U000U1n

s

s3] U. . .USsq
Then the connections must be set forth. For instance with respect to

learner components, the affect of one learner component upon another

1 517 14
ané the aifect of teacher components, curriculum components, and setting

components upon learnex components

ty > 1y
cJ > 1j
53 > 1

Of necessity, sophisticated description proceeds to a level of combined

components




SIGGS AS MODEL

SIGGS was used as a model for an educational theory about schools.18
In this development, the defining characteristics of any system which were
set forth in SIGGS were given meaning in terms of a school, More specifically,
kinds of school components, affect relations, and information were set forth.
Since the school is a human system, its components are those characteristic
of any human system, i.e. persons, things, and symbolic characterizations.
The affect relations of a school from the standpoint of the affector therein
are instructional, inquiry, governing, and facili:ating, while those from
the standpoint of the affectee are referent, expert, legitimate, reward,
and punishment. To illustrate how affector and affectee affect relations
interrelate, consider the affector role of governing and the affectee role
of reward. The affector role of governing determines a relationship between
an educational leader and an educational administrator which establishes a
path of communication, while the affectee role of expecting reward establishes
a path for influence of the leader over the administrator. The kinds of
information are simply iterations of the kinds of components and affect
relations.

The next step in the development was to give meaning to the properties
of systems in terms of a school. For instance, centralness, CE, a graph
theoretic property of any system which designates concentration of channels,
was given meaning in a school in terms of concentretion of relations between
components of a school. When a school has much centralness, there is much
centralization in its organization, e.g. many persons of a school have no
lines of communication while a few have many. Another instances of a property
given meaning in terms of the school is the graph information theoretic property of

toputness, TP, which is given meaning as school demand. Toputness is the




selective information on the negasystem, i.e. the environment of a system.

In the context of a school, toputness becomes the environment of a school

and so the demands placed upon it.
To complete the development; relations between the properties of a
school were stated. Two hundred and one such relatings, i.e. hypotheses
about & school, were devised. CEt ———> TP} is one of the hypotheses and
expresses the proposition that as the centralization of a school increases the

environment of a school becomes constricted or the demand placed upon &

school decreases.
The above hypothesis and other hypotheses that include the property of
centralization were utilized to explain aspects of the Ocean-Hill Brownsville

12 One could explain why the needs of the ghetto could not be met in

Case.
terms of the centralization of the school system.20 The ghetto could not
place its demands upon the school system, because there were few lines of
communication from the Ocean-Brownsville Digtrict. As the centralization
increased, the demands decreased. Examples of the hypothecses utilized to
explain the case were!

CEt a—> INMt

o

CEt A SE - SB! ’

T —— It
"IM' stands for eemeness which is isomorphic in quality. Centralization in
a school system when it increases jeads to a decrease in the expression within
the system and hence to standardization, Thus, the city-wide reading lists
ja the New York School System were explained, 'SE' stands for stress on the
school system. Yhen centralization increases and the stress is above a
certain value what happens is a decrease in stability. The anger of the black

communities which became lockouts and boycotts points to the «reat stress or

crisis facing the schools of New York City. No wonder the system became




increasingly unstable. Finally *1' gtands for lack of paths of influence,

independence. Clearly, if the centralization is below a certain value, then
independence occurs. Independence in turn leads to stability being below &
certain value (It ——> SB). New York's children being locked out of their
schools three times by the strikers attests to not enough stability in their
schools. Incidentally, this explanation by meaus ~f the S1GGS Educational
Theory also points to a way of controlling the school system in order to
serve the people. The way is to control centralization; too much or too
little is not wanted.

A further development with respect to SIGGS was to use it as a model
for a theory of education whether it be schooling or not, The beginning of
this deveiopment 1§'recorded in our paper presented last summer at Oxtord.21
In that paper the four major components of education are taken as subsystems:
teacher, curriculum, learner, and setting., See Figure 4. This taking of
subsystems depends upon utilization of SIGGS set tiheoretic notions. Since a
system is a set of at least two elements that form a sequence, SO is a system
within a system or a subsystem. Thus, the teacher subsystem is a set of at
least two behaviors (t = t; U;. . . Uty where n 2 2) as is the learner sub-
system. The curriculum and setting subsystems each also consist of 2 or more
elements. The set theoretic notion of complement permits the selection of
any of the four major components as the system, e.g. teacher, and the concomi-
tant taking of the remaining three components as the negasystem, e.g, learner,
curriculum, and setting,

The information theoretic notions of 31GGS provide a framework for
categorizing the behaviors or elements of the four major teaching-learning

components. These components would be set forth within the set theoret ic

framework as described above. To illustrate, the-verbal behavior of teachers
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(initiating behavior consisting of either structuring or soliciting and
reflexing behavior consisting of -either responding or reactingzz) can be
treated as selective information and hence the probable occurrence of instances-
of teacher verbal behavior in the categories is determinable. That is to say,
one can obtain an B measure or the amount of uncertainty for locating @&

given verbal bebavior in any one of the categories. One could, of course,

do likewise for learner verbal behaviors. In fact, all elements of the
teaching-learning system or subsystems conceivably could be categorized

thusly. Thereby SIGGS information theoretic properties, such as toput and

input, can be used in developing teaching-learning theory.

Another advantage of SIGGS is its fruitfulness in characterizing irter-
active‘aSpects of the teaching-learging process. Both information and graph
theoretic notions h%;p in this matter. First an example of an information
theoretic notion ofA;euristic value. One can determine the flow of verbal
behavior from learner to teacher through the concept of feedin, which is
shared information. Taking an H measure on learner verbal behavior--the
toput-~and on teacher verbal behavior--input, then the commonality can be
measured or a T measure obtained. Obviously, this could tell us of the
interactive verbal pattern between learmer and teacher., Is the learner
getting through to the teacher? Is the teacher's verbal behavior as 1.-flexive
as the learner's is initiating? Ftc.

A SIGGS graph theoretic notion met elsewhere in this paper will be cited
again as it functions to treat of interaction, Centralness perﬁits viewing
the concentration of flow of verbal behavior in a group of many learners end
& teacher. If there is much centralization in this size teaching~ learning

group, there is much verbal f1low between the teacher and a few students and

1ittle verbal flow between the teacher and most of the students.
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To complete this brief sketch of the new direction in SIGGS as a mcdel
for educational theory, it should be noted that the main shift is in the
categorization of components and relations within education. It 1is a shift
from the school to the teaching-learning process; a shift from a special case
to the gemeral. Accordingly, the hypotheses developed in the educational
theory of the school will have to be modified. As an illustration, the
hypothesis, CEt ____>QTP&, would be restated in terms of a teaching-lesrning
group. As the channels between teacher and learners increase in concentration,
there is a decrease in the learners;sdenands upon the-feacher. Undoubtedly,

this new direction will suggest hypotheses beyond the two hundred and one.
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FT
>
4110 Fo .
TP 1P FP opP
_FB

W' stands for universe of discourse
'S' gtands for system

'g' stands for negasystem

'SP!' stands for storeputness

'PT' stands for feedthroughness

'FI' stands for feedinness

Figure 1

(p. ¢, Maccia and Maccia, 1966.)

'TP'
'Ip'
'FO'
'Fp'
'op'
'FB'

stands for toputness
stands for inputness
stands for feedoutness
stands for fromputness
stands for outputness
stands for feedbackness

17




3

18

INDIRECT SYSTEM CHARACTERIZATIONS

PRIMITIVE
1. universe of discourse, U 10. condition, F
2, component, S 15. wvalue, V
4, characterization, CH
PEFINED
3. group, S 7-1-1, direct directed affect

5. information, I

5-1, seleétive information, Is
5-1-1, mnonconditional selective 9
information, 1IN ’
12,
5-1~2, conditional selective
informetion, 15 14,
6. transmission of selective 17
information, :
{6 235 SN IR F 1o,
7. affect relation, Ry
21,
7-1. directed affect
relation, Rps
24,
25,
Table 1

relation RBA

7-1~2. indirect directed affect

relat:on, ‘2&
negasysten, %
negasystem state, 8‘-1'5
negasystem property, Pg

negasystem property state, STpg
negasystem environmentness, Eg

negasystem environmental
changeness, Ecz

fromputness, FP

outputness, OP

(15, 21, 24, and 25 are negasystem properties.)

(p. 68, Maccia and Maccia, 1966.)




8.
11.

18.
20.

22.
23.
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44.

45.

46.
47.

DIRECT SYSTEM CHARACTERIZATIONS

segregationness, SG

Table 2

(p. 6S, Maccia and Maccia, 1566.)

NON- PROPERTIES
system, S 13.
system state, STg 16.

PROPERTIES

system environmentness, E§ 48,
system environmental 49;
changeness, ECg gg'
toputness, TP 52:
inputness, XP 53.
storeputness, SP 54,
feedinness, FI 55.
feedoutness, FO 56.
feedthroughness, FT 57.
feedbackness, FB 58.
filtrationness, FL 5¢.
spillageness, SL 60.
regulationness, RG 6l.
compatibleness, CP 62.
openness, 0 63.
adaptiveness, AD
efficientness, EF 64.
complete connectionness, CC 65.
.strongness, SR 66.
unilateralness, U
weakness, WE 67.
disconnectionness, IC 68.
vulnerableness, VN 6°.
passive dependentness, Dp 20.
active dependentness, Dy 71.
independentness, I ;g-

19

system property, Pg
system property state, ST@§

interdependentness, ID
wholeness, W

integrat ionness, IG
hierarchically, orderness, HO
flexibleness, F
homomorphismness, HM
isomorphismness, IM
automorphismness, AM
compactness, CO

centralness, CE

sizeness, SZ

complexness, CX

selective informationness, SI
size growthness, ZG
complexity growthness, XG
selective information
growthness, TG

size degenerationness, ZD
complexity degenerationness, XD
selective information
degenerationness, TD
stableness, SB

state steadiness, SS

state determinationness, SD
equifinalness, EL
homeostasisness, HS
stressness, SE

strainness, SA
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' STATE "OF AFFAIRS

TEACHING

EFFECTIVE TEACHING

LEARNING

EFFECTIVE LEARNING

EDUCATION

EFFECTIVE EDUCATION

TEACHING ~ LEARNING
X
X
X
X
X X
X X

.Table 3

22

ACHIEVEMENT
TEACHI'NG LEARNING
X
X
X X




-

EDUCATION
c
T U
E R
A R
c I
H c
E U
R L
U
M
SETTING
Figure 4: The Subsystems of Education

"(Maccia and Maccia, 1872)
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10,

11.

12,

14.

24
FOOTNOTES

The SIGGS Theory is developed fully in Project No. 50638, DEVELOPMENT
OF EDUCATIONAL THEORY DERIVED FROM THREE THEORY MODFLS, by Maccia and
Maccia, U. S. Office of Fducation, December, 1966,

As is common in the literature, the plural of 'system' is used. It
would make more sense not to because ''General has the same meaning as
8" (W, Ross Ashby, "General Comment,” SOCIETY FOR GENERAL SYSTEMS
RBSEARCH, December, 1964, p. 3).

"General Systems Theory," MAIN CURRENTS OF MODEN THOUGHT, Vol. 71, 1£55.

Kotarbinski introduced the term 'praxiology' for the discipline of
effective action (PRAXIOLOGY, translated by Olgierd Wojtasiewicz,

New York: Pergamon Press, 1¢65). Since 'technology' usually refers

to physical praxiologies and carries with it the unwanted notion of
techniques as practices limited in scope, the term 'praxiology' 1is more
apt for knowledge of educational practices,

It 1s becoming obvious that 'observation' cannot be taken in the sense
of the hard sciences, if we are to have sciences of human behavior,

We must be able to get at covert as well as overt behavior. The phenom-
enological approach which opens up to us the contents ofconsciousness
will undoubtedly become part of science's verificational moves, Thus,
the sense of 'observation' will be stretched. .

W. H. Rouse did the translation and these words of Plato are found in
Book 9, 582.

Carl G. Hempel, "Recent Problems in Induction,” MIND AND COSMOS, edited
by Robert G. Colodny, University of Pittsburgh Press, 166, p. 114.

VALUES IN A UNIVERSE OF CHANCE, pp. 370-371.

This approach was developed and used in two U. S. Office of Education
research projects: the one cited in Footnote 1 and Project 1632,
CONSTRUCTION OF EDUCATIONAL THEORY MODELS, by Maccia, Maccia, and Jewett,
1963,

W. K. Frankena, THREF HISTORICAL PHILOSOPHIES OF EDUCATION, Scott,
Foresman and Company, 1865, p. 6.

Ibid., pp. 67.

"Philosophy of Educational Science,” PROCEEDINGS OF THE INTERNATIONAL
CONGRESS ON LOGIC, METHODOLOGY, AND PHILOSOPHY OF SCIENCE, Bucharest,
1871.

Table 3 is taken from "Conceptual Structures for Curriculum Inquiry,"
presented at the American Educaticnal Research Associstion, 1872, p. 7.

In "Logic of Education and of Fducatology: Dimensions of Philosophy

of Education" (PROCEEDINGS OF THE PHILOSOPHY OF EDUCATION SOCIETY, 1964)

E. S. Maccia introduced the term 'educatology' for the study cf education,
Following W. Gruen's suzzestion, she changed to 'educolopy'. See "Analysis
as Metatheorizing" (PROCEEDINGS OF THE PHILOSOPHY OF EDUCATION SOCIETY,
1970) .




Y

15.

16.

17.

18.

19.

200

21,

22,

25

"kducational Theorizing Without Mistake, ' STUDIES IN PHILOSOPHY AND
EDUCATION, Volume VII, Number 2, 1972,

It is the usual notion that theoretical knowledge, when it has progressed
beyond the netural history stage, consists not only of descriptions but
also of explanations. It is thought that the first or natural history
stage is the description of states of affairs through setting forth
their properties, i.e. characterizing states of affairs. The second
stage is taken as explanation, i.e. setting forth why a state ot affairs
has a property through relating properties to other properties. The
generalizations in the first stage ave taken to be description, in the
second explanations. Clearly, generalizations in the second stage are
also descriptions, descriptions of connections between properties, albeit
utilizable for explanation. See William P. Alston, "The Place of

the Explanation of Particular Facts in Science," PHILOSOPHY OF SCIENCE,
38:1, March, 1971.

! ' ig not to be taken in the sense of only if. It indicates a
connection which must be further explicated.

See the project cited in Footnote 1.

The Ocean-Hill Brownsville Case had to do with the dissention and disruption
surrounding one ghetto community run demonstration school district in

New York City. In MAN AND SYSTEMS, edited by M. Rubin (Gordon and

Breach, 1971).

The model can be used even though there 1s a shift from the school as
system to a group of schools as the system,

"Information Theoretic Extension of the Cybernetic Model and Theory of
Education,” presented at the World Organization of General Systems and
Cybernetics, University of Oxford, August 28-September 1, 1£72,

A, A, Bellack, et. al., THE LANGUAGE OF THR- CLASSROOM, Teachers College
Press, Columbia University, 1966.
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PERSONAL DEVELOPMENT

HIGH SCHDOL CHARACTERISTICS

-
5
;
5

2
E

and extracurric-
ular activities
reisted to aca-
. Secondany

ro students
"-:gv less um,J
to attend ac-
credited high
schools

Minority groups
had less access
to axriculer

sant.

(comt .

ACHIEVBMENT

ABILITIES-SKILLS-REHAVIOR

ANARENESS - KNOWLEDGE -UNDERST

ter

gher
om

ATTITUDES-VALUES - FEEL INGC-BEL 1 EFS
Negroes in schools with a hi
rtion of whites had a2

fro

fee

ling of control over the.
destiny § more positive self-

concept. Thess factors were
strongly releted to achievement. (C)

NEEDS-MOTIVES- INTEREST

DEMOGRAPHIC
Composition of
Studeat Body

Fecilities-

119




a al

-

v

PERSONAL DEVELOPMENT
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casian students
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most interest in
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Rican stulents
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SATISFACTION &

attitudes,

values and beliefs more than

p in a subcul-

exerted a great influ-

ence. (LAD,2)

rs whose attitudes were

(L&D, 2)

students whose reference group was
scoapting of commmity norms. (N)

of comunity notes was greater smong

Although most of the university stu-
dents indicated that instructors and
friends, all groups delieved that
their peers exerted a great influ-
Although most of the university stu-
dents indicated that instructors and
courses affected their attitudes,
values ard heliefs more than
friends, a1l groups believed that
Change in social sttitudes were a

courses affected their
their peers

function of membershi,
Change in the direction of

exe.
ture of
deviant




LEREAIIY

SUOIAVIEN-STIINS-SATLITIEV

(*3uo)

ovdet 2vaaB ¥ NUTARY SB SISINCD
UOTITINPE TRIGUDd PIITD STRmBIP

JIta L31529ATUN 81w ‘UOTITPPE U]

*$82UIT 20008 STWIpEOR UM} Wy uodn
323333 Uv 30 auom Py ‘Swoy walj
Awne BUTAT] A1923@ puw ,° SUO(SSIS
N, *SPUat2y se yons ‘azyt a8a110d
30 s3>adse dtwapese-uou I PIIEd
-TRUT Arjuanbaly ‘puwy 2310 3 uo
‘STMMRIPITA 2834.puodas pue 3sat4

- WOy walj

Aonz ButArl pue ‘Bulawp ‘spudtsy
Suraq sadwitzade yons ‘sidal

-qns I PIP UM Ilow SINITIAdXID
STWIPEW-UOL £Q PIduINTIUT dzam LIyl
IRy PAIIWIPUT satewRy Aatsiaatun

*sp1aty lolww ay3 utr siaype

PUY SISSELS PIpNINUT saduatzadxs
s cwayy vodn 3oedwt ue Ruraey
ST $30Uat1adxd JTWRpEDE 31D 03
AT azom 31am Aayy *a8artod diowm
Pa3atdwos s3dalqns se ¢ [eiaual uj

(L0 xy)]

Atz § A3twaajwaz/Aatiozos ‘ w0y
wolj Aemz 3utaq ‘Juriep 3 spuatyj
asor> (1 “azam aueyd aaratsod

03 PaEaz sadutzadxd 3 sacAk
A01Uds § Jotunl Ay3 JO§ “WIOJUGD O3
PO M PIUOTIUIW SIATRW Y SISINOD
PRUOTIUML SITTWaZ ‘lwad Jzcuoydos
3 Y] 201AMYAQ JtRn uo 1ded

-wl ue pry suorieTndaz § sapnx eyl
poizodal 51dA1092315 $5I] wODq
PRY oya Isoyl ‘satew Jod -lotamy
-3q 1t W deduT ue pey SISIN0d
POIEOTPUT PIIUITIO-INTEA [FUOTITpEIL
2134 OYM ISOYE °*SIt3TATIOE [eam

-IrO § $352M0) 20 ISIN0d ' 4§ saduep ssousyaedey
udaMIaq dIysuoteraa UeDT JTUBlS OTepwIY
® pajzodal satewe) ‘paidreur Jiam “UDN §
sz0(ew PI3UTYD oYM UNA[SIIF UIYN JTERpEDY
431139 SONI T334 - SINTVA-SIANLILLY JSIINT -STALLON-STTEN SSDOM4

——ee e
ONIGNVLSYIONN - IDTTTON - SSTNRIVIY

SOLISTEIIVIVO TITIO
INBIOTRAID TVNOSYId




(*3u00)
10 STWMBIPYITA UWYY $33361s13d a0M

~JutuTEI] TEUOTITI0A $¥ UOTI
Leonpe 3o asodand iy mes STRMERIPI IR
aua 9331102 JO OIRP ItMQ 103
SUOSEIZ DTEopEow pailodal § sIPT JO
wtsdadde § apagaoy 3o 3tnsand
Y3 sw uoryEonpe yo asodund uyem
nes aywrpesd pmom Aay3 awyl A1axyl
A13e213x3 3T 3133 *uwizodet A1uea3
-X3 SuA 3331100 I8 STEMRIPYITA
uny) $133sts1ad Jiow ‘uorItppe U]

*UOTILIUITIO UT SNOTITTX
$$37 § (OTSTIM [®ITSSEID 103 3D
10331d *+3°3) $313TATIO® [RaM[IO Ut

ISALIWUT ‘UOTINUITIO [ENIDITTIIUT
*AmnStque 103 IduwmidTol ‘IyBnoys
FATIDIFIL Spaem0l AXudpudy 1333
*Amouoytre ut J8uwyd aataisod 1a3eaal
‘uvotyerdaadde driayisa 1ajeasd
AT3UmDTITURTS POMOYS S13pUIIN

-UOU 10 STEMEIPIIA O3 paiedwod $133
-S1S134 °saeak § 13378 snowouoinE
§ PRIUITIO ATIENIDBTIIIUT oW UIAD
§ ‘33377100 3uriai'd 210J9q PIpuTH
-uado § JURTTII-FaS ¢ [EMLOI[1IW,
a0 3q 03 PIPUII $123sT513d 3Bar10)

*A1aary

-efau palueypd ‘13Aamoy *uotizodoad
JuwotyTulys v ‘yooyds yBty 1a3je
s1eaf anoy isaty a3 Juranp Lo
-uo3ne A1rerdadss § uotavsodstp teny

On)

~(ssauysng § uOTIEONPe ‘Burasautd
-ua) $158{qns peitdde unn (se13
~JUSEW § OUBIS [E]08 ‘EOUSIIS [W
-amwu) $1defqns STwepeow Uy parofvm
STNVRIPYITA U] $19387833d 30N

()

cusizoday I50M S¢ woes A[IUISTHUOD
aaam L173uapT (vuoszad ¢ Supdo [aAap
g UOTIDIIIE § IAo] ‘ArTwey ‘1aaz

-%  saeaf 107UDS O3 UMA[SIZ] WO1)

-23113UT ut L[aatitsod paSep saje |3133T] ATBuUTxTIys PORuMD $ATITATIOW TWINRTA
-npead rooyds yIry jo Aaviofew g 4 $3s21a3ut [euossad Jo s3upyuey Joumsieang
A.uiwra
SOOI
(z*qy7) *saduataadxa prayy 2.!1%«-..2
10(ww POSSIIIS OYM *SI0IUIS PIP ¥
usy3 107AMPBQ 9 $IPMTIIE JTHP WO OYsapey
SILLINUNOLIO JNapaAdiov SHOIAVHEN-STTINS-STILITIRY ONIONYISHAMN - TOAT MO -SSIEDVHY STITTIN-5ONT T334 - SIMIVA-SIANLTLLY ISTHIIN? -vIALLON-STTN SSTDOSd

§ NOLLWVISIIVS

SIS MALIVYY.O VITIO
INBAICEAIA TYNOSUEL




_

(*3u)

2108 PUY ‘US{SS1] S®

PIP A3 UBy3 ITQUIS sxom ITIF AMQ
polzodes $101UIS M3 jo £/1 W3
azom 12337100 TR 1833® O3
-spanouInp (rvoosaad ur aunp Yo
po3rodal udwon 3 O 2/1 pue U
A1 3o §/1 Atuo ‘aaAamcy ‘Yol
TENIDITTIIUT UBYY SIOTUIS AQ PonTeA
2108 swn Inol3 [ruosiad ¢ [eraued ug

*I(TOL33Ip 10w
sen 3T PI®S 302 ..—!.Mu SuduK(Sa1}
% W3 SIOTUIS §¥ I 03 , 95012

o83, 01 137590 Yorm SBM 3] PIES SIUD

-puodsas 1ofuds Jo 47y ‘UOTaTPPR UI

USEDM § USE 10) WOPSAlJ TETORS JO

£171enbe § uotaioqe ‘salsiiies TeyORL

~323UT ‘3SINOOIIWT TwITswm-22d
3o paacadde sioyuss A1 Jo 106-S¢

I8k JOTURS A3

Aq s oy paaide m.ﬁ Ao
Tenxds peq Jo AITINE 319A 3T 30
sioqeu 231wl 113) uamsaxy an jo
SPATYI-OM]  *3BITTOCO JO JwaL JOTUIS
a3 {q yoorano dIisIRIoM JOo BUY
~UasSaT peaadsIpTA ¥ OsT® SBAM JxR(L

*33IT JO MITA PIIDTLISAI ®
3o uoradefaz § *Anbiqem § Ayxard
“w0d> 10J DURIIT0 *sSIupIpurm-uado
1338213 pIEMO] PUII} ® SBA AR
‘s1wa JOTUSS § URWNSOL] M3 UIRMIAG

SYOIAVIBE-STIINS-SALLITIEY

W31)

*Tooyds y3ry Buranp diay Jo 3>inos
15332348 11543 S¥ ‘saaPeal £q
PomOTTOF “saaTelax § sauaaed paasod
-21 § oS op 03 wAy3y paleinodus ‘o33t
-103 03 03 03 wRyy pajuen A1AUIIP
sjusawd A13Y3 3vY) PIiodar TORPS
Iy UT T133S ATTYA § ‘syuowesadesy
Jagasoddns pey °,,3uTAOL,, I SJUD
-aed 113y1 eyl 1193 SIIPUIIL.UOL

SI31739 -SINI T34 - SATIVA-SIANLILLY




"t

SR11TNILIN0MIO SYOIAVHRN -STITXS -STLLITIEV

107 § VASSAI3 S UN) S.utuls s

‘$301719¢ 3o A103uUSAu] Y3 UO IANBYY

PO2035 SITPWD] § SI[ww YIOof °I0TUIS
o1 zonunf § sopnf 01 ssomndos

-oldos 03 1ve URE{S31} W01} sI(M
«F33r § santea ‘RUDUTYD TEOTITI0 U
SINRINIITIP IWOTITUNTS S2an daayy

-NEIPITA PUY SI03STsiad 199K 1811y
S} UM $3I008 UOTITIUSTIO anjea
-TOUOTITPRII 10 WsTivedop U; SIS
-13371p VEITITUETS OU 1M syl
SRIPITA OYA BSOt) Un S39TT9R

30 A10JURAU] I U0 SAITOS 12

HBTY ATIUWTITUBTS PRy 183X U sl
Y3 polaTdwod oyn Isoyl
SOyl § 1934 uwmisazy ay3
OYA ISO] UIIMIIQ SIPNI
-133¢ § sontea ‘BupUIYI TESTITLO uT
MAIFFTP IUEDTITUBIS ® SwA YL

-3% TEo13110d uUT WET[RIIQIT 3O Iaul
-3p § 3B3TT0D UT uIIsTsIad vy
-3q UOTIBTALL0D IATITSCd ®SRA TN,

(X) *(3mosB tewoszad paxwyiadys
PW A3} *°9°1) S1S3iNUY 3O 13t }
Aydosortyd pautzop 19333q ¢ § ‘swny
-03TWI 30w3 03 AITTIqe § [OJIU0D
TRUOTIOND 310M ‘UOTIIEISTINS -39S
‘WSIITITAI-313S ‘FUIPURISIIPUN. 1S

S431T38-SINITIS ~SAMTIVA-SIANLI LIV




et

‘uts ‘pon 3o sidaouoo Burpaedar Jou “
sty ax1re azom azam sdnoul anoy a3
;5391(9q swidtax Burpeelar Ang
-0Sqe AION 10 [RIIQIT Al0M RO Ipew
9351100 93 IOUIPAD OU FEA ML

‘PAIAN0D saBAL 1NOF A
uy a¥umyd 30U PYP L aunyem 8 Bugp
-peat U QENIEA S WIRTIA e,

Suraedfput siuapnls jo uotitodoxd
X[ CSSIMAMON  UOTITLAL uy JuaMm
-aA[OAUL Ue DIIWDTPUT sIuapuodsaz
$S31 Y3 ‘PIPUIITIN B [0D x0w YL

(2'a%1) "swo atay WO 333733
Supzrreaaqr] ¢ pey pey a¥ar(od gy
PAASTLaq STEAEIPYI N PUR 5133
-stsiad YI0q JO SYMNOJ AR 2AA0

(2'a71)  "sa3yio jo smaw

a3 spizmo) [yidadsas ssat puw
SEIpT M 03 ATIdIdAL $SIY ‘e
-23103 $$9] JUNOIOQ JO UOTIDAITP
ap ur padueyd pey Aap eyl 3133
steseapI e pue s1asysaad Livs
-2aatun \Boq jo afejudosl (rews v

(1'ayy)

*S1TR) 3 PLAGA BUTUIIDUGD DTiayiede
A1’ PIIOA IPTSINO I JO SPUTWP
an 39aw 03 paredaad Ay(ny usxq
PRy £33 1P (23] Jou PIP Sudp
-N3s *aEaL 201uIs A AQ ‘3Iom) Y]
-uotadartp airiedau e ut ¥ueyd pa
-3zodax 3dejusuad Trews v aSvepd
10 yimud ou payodar sjuspis

JO 13qunu JTqEaIZTS ® ‘sIpNITIdE §
santea ‘swrurdo polueyd pey Loy
1t parsodas K3tsolew ® ySnonty
SUFSAL S¥ PIp Aan

treyd uAXs 1338 B 03 dUpE
(SITTTWE] PINTEA § SMIA 513430 JO

RFI0adsal aIow alam (SPOUMJFTP (-3u00)
snotdtgal § (ULl jO JURIITOY AMOu L Ctn S iten)
alam S3UIPNIS ‘L3 L0TUIS I Ag JOuIsIRINg
S21LINUNOGIO SHOIAVHEE -STIXS -STLLITIAV NIGNVISYAONN-DIET VG -SSINDIVEY 4317734 -SON1 T334 -SUTTVA-STAULLLIY JSTEINL -SIALLON- STIN SS0nd
9 NDLLVISLIVS
SILLISNELIVEHD IDTTI00
INEROTIAIG TYNDSHId
OB
O—H
H

.




(*aux0)

(z'ayD) “e1qw TeeRa
on pus umm ‘A3TUI0a ‘1adeid Vi d Lot
SOV -STIIS-5aT
s — DO TRV ONIONVISYIONN-TOOTIMONL -SSTNTEVRY ST TN -SONT T -SATIVA-STCNLLLLY ISTHLINT -STATLOW-SEEN SSII0Nd
OIISTELNWD THTIO
DEROTIAID TWOSEd

OF
- — -
°2
i




(1°qy1) “peavenzo
ONTEA-TRUOTITPEI 2108 OSTE audm

(x) uotayedmod

S1ITA® § ‘TRII06 ‘OTwIpEw A
uy elowliw 38113, 30U diaa Ampy
N SERIDINE .Ma SO ‘SPOse Teanl
waiy sy Atze(roriavd ‘sIuep
-ms Ausm 303 3emen(ps 2o0fve y

WIS ® U0 9JIT ITMI JO 150M POATT
oYM SITRERJ PEIUSTIO anTEA-TWUWOL]
~-1peal § oTawmdop ‘o1dLi08233s Aicm
2204 W} ® UO BJTT 21M JO ISOM
POALT oyn sotey U TROTITXD
1dacue sarqeieA I8 UD IJAINFFIP
WMOTFIUBIS ¢ sen Y] ‘sITem 104

—erEEs

¥ NOILVASIIVS

(3305) *swoyisatdsw teuory

-3P3 03 PRI A1aataeBau sen I1Q
-BIIPA STYH) WUTTOJE) °ON Ul SI[rwR)
104 °sdnoal 130 PYP Uwyl watqoad
® JO Ji0M SWA ,3q O3 WIPNIS JO puUlY
ATy, JUIPIIIP awya pRIESTUL SWOTY
-eardse TwuolIeonpd aedl-7 IIA sTOU
-FTT1 Ul S3lww ‘uoraippe Ul *SIITT
-3q STOISITas 113yl INOqE PIULID
-u0d ATyBty OSTe aiam suoisardse
a3empead-isod yita wuptoaE) “ON Ut
$3TT ‘uotdTTax U pURIS §,3U0 INOqE
WIauod § uotaeatrdse [euOYIEINPS

30 13437 uaam3aq dTYSUOTIBTAL 3SIIA

I v e SSOIAVIER-S I XS-SIILI IRV OIS 00 -SSRy

SOLISRELIVIMD ALINIWNO

Ut e sem ATTeasual auanp YInoyily

ST -SONT 1L -SATIVA-SAAALI LY

woybey

ISTMIINI -SAALION-STIN




—

S —— e e
SIOTAVHRE-STTINS-STILITIEY ONTONV ISUEBONN- FO0E TGN - SSINERVIY SIB1T3M-SONI'HE4 - SIYVA-SENLILLY JSEMEINT -SFAL 10N SUTIN

SOLISNEALIVEVID ALINTHDO
LEWI0HA TYNOSWEd




14

(VD) “si01ARyeq PIFTES [0OYS

(D) °*tooyds ewnpeal ojuy axmauy(|

haoos) °Tawuosiad [0OYDS ITA IMU)

@yasn)
+SSpQ111% puw SINTEA UT SAZUMD

(o) ‘smns jusqrong

(34005 ' WINIX‘d3Y°Y)

(a%v'v)
«aBa[100 Uf JUSNIASTUIR OTWDPYIY

*J07AWYIQ TETXIS PU¥ BupIEp ‘19105

) *(yooeds

(vD
lutIoezsties Qo

(W81120%1d'Y)
~a8s110> WOl [BABIPYITA/IIUINSTSING

TSSIUTIMUIT I ‘ SWSTIUURY ‘ STAUDURLY
¢-$:3) SIOTARYIQ IATIDIIIE® [WI3UID

(3112a%7) *uotBT131 pawmod IpNITIYY

(asTY) ‘slvriim
uy Bup ew-UOTSIIIP PUE UOTINAJE
‘3a07 ‘aletrve ‘xas pammOl IPMITIIY

(3

120%1) santea JudBixe TA [rvor3
-IPRIY ‘SINTWA [€I1III0N( PUS [}
=208 ‘IEIT3TT0d “OTWOUO33 ‘ITIIISAY

(1) “toorps
empead 01 suoyestdse uy saluwmp

2L TY LN 2d00S 20910 ¥) * L31nStque 1o
ONURIIT0) puw ‘wsliewBop ‘A3linjem
21205 ‘wsruetseltioyine * Asouoany

(NL414TVL" RdQOS 2071 dIV°Y)
*Tooyds enpead o3 uotesidsy

(W2L:14008
120%10N) “uotitsodstp ren3daqraang

(1°2a71:4veY) *praty
Jo(we 3337705 Jo IDTOAD 20 3ISIIAUY

(Z91097) -Buryuiypn [edt3ta)

2arry}
*$J3113q puw sanfea .nuTaSun
Ul (M08 pue saueyd pastasaxd-j1as

(HENBLI VL 40058 ° V" V)
'suntd e suotaritdse [euotawonpy

(G et iy L]
*uoTIEdNPY 1By jo saaridalqoslatn
-oe3 3331105/323110> paemol IpnItIY

(s*wp
SSISINDD e sedle 1333eM-309(
-qns [ooyds Y3y resaud? ur 3saudjug

(H) *SOTITuRYIvw Ul 3S319U]

{H) “sOlivuayicw pieadl SapnItlly

(1¢3dC0S) SIdTTFU> afox pue
$3[01 PIIURLI0-IINPT jo uDIIeIOTdXT

(1120710 45Y%Y) ‘3831700
30 ad43 puw a3arrod oy Inmay

(H'Wr)
*stsautyiadAy *ssauaarirIacuwd
tyorimztieBiostp [Li0TA®Yaq ‘A3Ilxue

{vD ‘jusmiordm [oops yB1Y-Is0d

/TP TA A3 TATSTNAT | SSAUIATS
-ndood ' L3 TR0 JUOD /2DURUTUOD ' IJUS
-puadaput /axeapuadan ‘ssauIarssaidie

(TTHH) < URDAITYI $ITIMBYITY

Jssauantssed. -SI01ARYIq A3TTEUOSIA]

(1037 _‘senssy

UALID JNOQe SIPNITIIE puw IBpa[aouy

(TvL) *a%a110d
03 3uo3 Jutawy 0u INoQE 332133y

(34008) *$353193ut e $21qq0H

[¢ 2]
*AI1IUIPT JO SEUIS/ITIE JO SSIUBINAY

(3d008) “sIdT(3
-Uod pue swa[qoad piemo} sIpnItly

(W'W1Y wiey [ed154yd jo Jeay

(W9Y) -L1avxuw 1533/34n(te} JOo Jedj

(H9L234005!N) sdnoad 13ad yara uoty

() so7amm Lt34005* vor (34005 WY) * URDAITYDE [re A13ISER
(1! 24005) +aY) () - totaryaq uaudastypy [® jo RUIpeIsiopun puw aSpatacuy | -TOHITIUPT--S103d pimeoy Sprarazv | 10j pRdu--uOTIEALICN JUNDAIIDY
+$10[aSUNOD | * JUMMIAITYDE DTIITYIT PUe [EITURYIMN (W9L* 14005 ) ~SI0[ISUnod pue $13 (n5%) 3
gt 10 : W) - W3Y) ‘uwotatuBodas
. g.mﬂu.qﬂwn (VL K HOY TTH) . (rWo1° vl uaawuwmwmng (VD) (swaae 92) -{IBI] ' jooyds piemo) IpnITNIE pue |pue snaels ¢ tracsdde [T150S adueang
R!“:u‘u:ulw AT (3a13tudod) sorTaauy WYYH) csatnaTrIqE TTIUAM (® =01 *UOTITWIOJUT 30 IBpatmouy | Tooyds Sy ur WWDVATOAUT JO [3Ad7 [-am ‘dURUTEDp ‘LITWioJUod J0j PIAY »s
. i SIUIDAITYOY SI01ABYIG-STTINS-SITITLTIQY BUTPIE SIIPUY] - ITPI [ AOUY - SEIUIIBNY $331199-SAUT 1334 sanTey - SIPM TV $153133UT - SIATION-SPIIN tevossadamug
A FUOTIMMISTINS JTR0t3ag

SOIQUIATA [WUOSAS |
INFNOTIAIQ TYNOLIVONDS TVHDNEO




(433

(9) ‘ssauyddwy

(2)
aler1oo uy surgy
lpuadxa Tydnd.zag

(3) -saua
-UGIlAL2 JTeopeod
Atquroar; YA
3821105 03 $5300

(3) -sar]
-AT29% awtrofLIg
-823X3 01 nnvvl

(3) *saoy
REstimt
*$401ISUN0D ¢ $4
Y31 jo Latpeny]

(3) -vwerd
-04d Butpeaz ey
a2 pue ‘1euot Y
oA *Aioisandaad
3837102 03 $5323¥

(2)
*aomns Supinp pear s300q 3o JsqEW

()
"TOOS WO IUSEQR SAP JO aqury

(3) *4Apoq Juapnys
A3 30 $O735T1
-onnp 3urpnpaut
3713111283 [o0YS

(aw)

*o381100 WOl TRABIPY) [A/EOUNILFSX8d

(3) ‘smwns Juswrtong

(3) ‘stoos
Jo WTINTPaIIyY

‘popuaile a8a100
110D 0T eumaIum

(2) "TOOY3S UY 101ARYIQ UOTT TGNy

(J) tooyss

YWY W13 TRARIPIIA/IIIST SIS

(49) -uotssau¥ie o3 Isyndw]

&)
*STo0IdS pajedar
28 $A pajeslaqug

(TtH

£3'9) "IUAIAITYE DTEOPEDR (213U

(8) -(3uaguasaz ‘L)
triquatLar ‘uotssaadap * KJatxue 1w1d
-Ual *3+3) sIMIS ATIDIFJE AlIeIoN

(T1H!]) "si1sa1 apmiade pue B

(9) -swrIvidedrs TRuotINdnIoQ)

34005} "PeTT00 TA Niom INOQE W10

(qyvy) ‘vrotaam
ais110d o 31O PRI UT IS

(2!4) *Y023u0D TELI2IUY SA Teuralxy

(TWH!D) “errotasmD
00>E YBIY 3O D[0P PN UT 258223u]

() °“sangea [eyd0s

(34005¢2°¢) ~wota
-8i1dSW [PUOTIPIOA PUF [RUDTINONP]

(2t} *Tooyps piemol apratady

(3) ‘woraszIIENIdE-3138 103 poaN

(%) adpatmouy WOTITTOL

(2'g) *1dasnod. jrag

(€) teacadde [e1208 103 poay

s3tirunazoddg
PUR SUOTIDEISIINS

SIUARATHOY

$20TARYIG-ST[1NS-SITATTTIQY

U TPuRI SIIPUY)- STPS TAOUY - SEIUD TRy

FIRETINL TTYIT
LNBNJOTIAIT TYNDILYONTS TV3NGD

$33119- sBUL1394-SINTWA-SIpM 133y

$2$123U] ~SIATION-SPIIWN

Tvaszedinu]
Fie, 1Y




[ 1

¢4

1GVTIE) *IUSEBASTID® STWIPEON TEI0USD

(ML TvL)
+e8811C0 WO1J [BABIPYITA/O3USLS TE184

(VL) *Tookps Bty 13339 sxead inoj
18113 Juganp Jusmiordeoun Jo 3wy

n
§1'1) “tooyos ywrpesd oy SOURIUT

(W3LiS!Nig) ‘peurRIe
STIAIT TWUDTIBIOA PUR TEUC{IPINPR

pue srawas TEUDTINONES UL Juiedaoide)

—_ (s)

*107AWyeq SuTTITIqUls $A Sutiepunory
pue sqof SuiBumy> 103 suoswal D13
SSTIEAL (97203740 JUMKIOTIAID 19818)

(d7¥) “uom
AT IBIT0D Teidual pue svase
213103ds U JUNDAITYIE JO TIAN

(Tv1) *s31qwy 4pras

(2) "sa1wis sATIdI e satIsdon

(n5L
CTVLIS! DS TTH) *popudlam 333100
30 Ay pus a¥agiod oauy acuvil

(4) *TooYds UY SI0TARYS] STOTT TN

O6Y) cKeiswe rem

<OBTTOIUT PUT JOTATYEQ JUNDASTYDY

(VD) +a%a
<70> 03 suoB Sutasy 3ou JrOqe JaaBwy

ﬁ (D “Rureay nw

npeal yons 031 suwotisdjdse ut salump

(1'dw
ty) *100y>s dengmal 03 WINAIISY

(11:dyv) *PI813 20(wy

(zayn) sarpm
~131% pue ‘sentea ‘SULNUIYY [¥O53110

(W12 11 TV113400S QST HEA L AYY) U0ty
-211d5® TPUCTIIOOA PUR TRUOTIBINPY

[¢)]
FENTroTLIro puw aFST102 03 UOTINILNTID

(€) °santEA 1wy

(H) °soTIvsanIM uT IS3IA]

(W31 IVINTTH) *3proTiam roops Bty
DIEOPEIR-UGL TA DTWOPEOR JO 83100

(g) °ssoupddey (1tH) *TooYyds [ 17
B14 woiy (VNEIPITA/A0UNSISIA | (VL) TOOWOS PeIIeIs \PTYa 1w afy (2) °100:s pIwmol IpMITIY] (€) uotaTzT[EeNION-J13S 10} peaN ulu.g_

(S) ‘woradwjsy - . -1Tiau] ‘spra
-388 Twu0jawdo0] (Y1) “53$23 JuMIAITYSE Tooyds yBty ) ‘DI Ut wImoaB P sIRUMD ) lvoﬁg. T®Rd (2) “waise. 3195 pum 3da2U0D-3135| {9) ‘1esczdde (w08 103 peaN | -yady Oywspedy
se13jumsodd) SIUMIANYY SIOTARYI-STITAS-SITITTIQY SUTPURI 20PN - $3P0 AU - SSIURIRMY $381194- 52U [934-SINTWA-SIPNITNY SISIIIUL-SIATION-SPOIN Twwosaadiaqu]
pue suoTI>e381IS ; waotisg

BITNTIV TWSTIS]

INBNOTIAI] TYNDIIYONIR TVHINDD




(S) sz oFv v peutRile
T0AST TWUOTINANI0C PUB TEUOYT JENPY

(2a37) ‘sepmijlae v
senyea ‘SUPRTYI TI1312D uy saduwD

ayerpeal o !U«u-:&-a_.m H’!U

(TTH) 1oy
Yy WaF RPN TA/IDNBISTEL

~(5) *ao1Avueq e~ L.zc *suotisatdee 238290 3o AQritang
“(H) *URSASTYIR $OTIWNNIRY 1se29> Suraeprwly A ZITIQNIS @ 01 peangrim ¢ )

(33005) -d1e (1)
“SRTITATIIN PUB SISMINUY TRISUS)

‘alpelmowy 19319W-300{qNS | NI0M IUWISHIOLE YITA WOTIEITFTIUP]

(V1) “IUIDAIIYDE TIAI PRl (W) ‘bt
() ssausAIfIedmnd IRV

(W) *muaivd §8 TRAEIPNTN

(an) ciapos
puw s12ad 01 vorssaaB¥e [EO154Ud

(an) *sudand uo Aouapuadag

(Wyx) *sSOUBATITI 0D (nyX) o0 280aw)

‘Aa1prena ‘Aajwiopuod .b;:w- u.-l . v
(s) ‘worim3sy (A1) -SaTTpn se souazaduod puv |1eBURD 3O ouwpIOAR ‘SSIUSATIEAIETR . : om po-

08 (owrIwdroop|  Azeasem TeNIDITTIIUY ‘JUMBAITDY JAatarssed :s107ARyaq a8w-TO0UXN A0[rue (v]208 P A30]NUR STOR-XIS (r3n) -wor3 saoTAmpey

~TuBod8: [e1308 pUB TNIWLS 203 PESN o Atm

oddo - " —Tetioa il
SOTITUNLL SIUIBASTYY $207ATPA - STITAS-SITITLTIAY $301108-S3UT1881-SONRA-SIPMI Y $I53103u]-C2ATION-SPOSN  Twwossadieyu]
i /TOuORIDg




() °s3
odw W UOTIOE3SY

-39 TRUO} Jedrog

(1) *sayny

(3400S) ‘W10 0T A

(N) *swmiou A3jurmmod jo 2dusidaoe
PUT $IpnITIIW [RTD08 UT uwp

() *s13ad
puw ‘Jres ‘33T piwacy IpITIIY

(W21°TVL! JA00SS1 QYY) ~dTApY
tRivazed 3o Intea jo uoyIdaniag

34005) °233170> 01 Butod 105 suosedy

(34008) -5y
-uoo pue swRtqosd paemol SIPNITIIY

-and renIdeTIU
{Ia worIde3ysyiey

(TVL!D) -~ WMSAITRY STERPEIY

() *Arrigns qof

()

*($25320 AITIUIPE) 3198 30 SSIUBIWNY
e

(80

*3BSTT0D WALF TBREIPYITA/IDUIINTSIIG

(wan'y)
+o23710D UT JUMDAITYOR DTUDPEdY

(N) "3uspuadaput STOTTTGN

(3400S) *383T70d out IdueaI

(vD)
‘swerqoad Butpeds 'sIvqen Y104

6 )]

) "Aranjvesst/Atanaey

OWBL'N'H
19 M) C(Teroos pue 1531) A3aTxuy

epropLro a8t

(W)
*$$320NS 10 JINTYe3 03 IuAnSnipy

(X) *s3saa2ur TIMIdeLTaU]

- (W31:2037°N)
~wsgwrydoswsturssad !A3T17YQTRATS
7A1p1812 A nBique 103 odUealOL

(34005) *a%s100 19119 03 wonIwajdsy reotPormpisgd

(W3L12097) sapm
-T33¢ pue santea ‘Suryutyl edtiti)

(Zay1intdayw)

(N) “sepmataie TedtiItlod

*13310 pum prat3 1o{ew 30 IO

) pue a2I10D O3 UOTILIUITID

6}
(X) -Arrestadeag | csivaawd w puadap/ puadap w
(%) “wnprotiI [ 101\ 28

*34005) *a¥IT10D 293U 01 wotlestdsy

(w1

(D -sadafagns

suogatsodsta pue
SnsINemp

-100 jO $3I>8337 (TVL!D) s TYOR Toods Yty (Tvl) -$3X008% 1533 dATItudo) STVLIINDS) 3%3110d 3o adueizodu) TOOWIS UT UOTIUILIE PUB ISAINUL AQtrwuosiag
ssTatun3aoddo SIURDAITYOIY SIOTARYIH-STTINS-SATITTTqQY ButpueyS2apun- BBPOTMOUY - S SIUITBMY $331138-S3UTT334-520TLA-SIPNLTIIV $1531IU] - SIATION- SPIIN truoszadianug
P SUOTIONISTINS ‘ /teuosaag
$ITQUIIEA [RUOSI3]
JINBRSOTAAT] TYNOLIYOND TVIND

OB

O—)

i

H




it

(dyv) *eBa1100 jo uoyieTdeo)

(vd) ‘spratade Stwepedy

s ™

(1) toops s3mpeal o3uy eoumIIuG

(8D
+oBO1100 WO TEREIPYITR/OUNISTSI0]

(3400S) -#¥31100 0uUT owenIUY

(s)
SEMITIS [WUCTIVNPS UT Juweasachu]

(H) -WamATPR D TITEIny

(‘vL) °saa00s sAfITUBO epesd izt

(1ay1) -sepm
-1330 pue sentea ‘Suppuiyl TWI3TL)

(34q0s)
*sm1qoad twdr3TT0d PUR TeTI0S
Pue 830119 SNOTRITAL 3 I WIIDUO)

(34005) -iuswiordem 03 perstasx
swiqoxd teyavelod Yata u »)

*Loos syerpead 03 ..M.r.-_u«..uw

(WSL WL TTH!dYY) *19a190 pue
20{w 3BITTOD 'UCTIEIOA FO IOTOD

FOAD TSN

sisa1nuy

(S) ‘st o3 (34005) -20f{*w j0 aoTOYD !a¥aroD
19 WidesHIes (wert1ivitagi {v1) £q uoradafar alariod Burpredax ..:I..".hﬁ.“"m”
trwnedrod]  19'8'dly) -uaRAPE tooyds Wi o0 *h1 *uoTimLIOFUT AAtiTulod 30 STIAX] Swd1qod Yaym weaduo ,sauspms (W “uorassrdss reworawcnpg | | peuctawonpq
$a13yun3aoddo SIUMRAITYOY SIOTARIE-STTINS-SITITTIqY UTPUN S13 PN - ITPI [ Aot - SSIID TRIY $391198-S3UT (334, son[eA.Sapn3T K
St b meotton 11394 (BA-SIpNITIY SISIIIIUT-SIAT I0N- SPIIN i&wu&uouu._.

IR Twoia3d
INSHAOTIAS TYNOLLVOND TvadnaD




"t

— (tayn)
‘sonyeA Jualisme SA TWUOIITPRIL
L i Lo somnd
(N) -separaae [®OTI¥10d /Tema o
(q) “o3p tmoy TOTITIOL (33005) *swe1qoad Te1d0s- TRUOSIRy
(€) -uotIvziTengoe-3198 203 peeN
(N) -smiou A3y 30 dedoy (1) *TOONS UT 101AIGeT IOTTTNY (§) *T00UOs premoOl IPMITIIV
- *Teaczdde TOTI08 303 peaN
» . ) () -wn : ®
(1) sspmaynw [wRITIOd U setump (8) "saams 3a13>ezze sapedan Yooty PRRISSTISIVT--opratiae TVHS (9) *sontea Te§305
" SJUT SO0 Furuojisend esTIenIdN (s) “won3
(g) “ssourddey (9) -sapual Toods ySTH ®) b S1RIUY AT TR LU 130UNITO)L (9) *3dasuoo-3195 ~827de8 TRUOTINI0A PUS TEUDTIEINPT rﬁu«uungi
se13yunioddo ILNWAITLY SIOTAW STTTAS-SITITTIQY BUTPURISIIPU) IBPOTAOU) - ESUIIBNY  $JIT TG -STUTT394- SINTBA-SIPNITITY SISAIIUL-SIATION-SPOIN  SNOSMTTIOSTH
P SUOTINISTINS
TV, RIS
INBNOTAAID TWOLLYINGE TVINZD
Gm H




=

(W1) ‘sased Toops S

) ‘spouo oy
sebUnp pUB NOTIFTTIONSE SA n.ﬂ.-x.- | o pus sSsT100 03 UDTINIMTID (WD) 1P Jseze) {uree) Jo spuTy
D e —
(81°ayT) s sarayulion
-122¢ pue ‘senfer ‘SUPNTI TWORTO
) i
(8) “sepesd Toops WETH -uoyw pue uOTaTsOdsTP TENIS3TI8IN] 0RL1dYY) PIOT; Jofsm 30 WD
(8) -Toops uj £I0TAWE] STOTTIEAN () *sonysa 187905 [91:33005%9) *SUOTIBIIdsE TRUOTINI0A
() ~sppaae snor¥yres uy salhump (8) “saams aaride5)w AAnavdN {9) “ToopPs pavao3 IPITIY (3) "woramTIIGOR.J1e8 105 POON ———
R ROTINIUST
(5) -ssouyddey {34005) -3%31T00 o3uy SoURINT (%) .o—l (g) -eSpetaouy T®OTITTOL (%) °3daouod-319s () “rescadds Tero0$ 203 PoeN | -10 ‘sspratiay
pun ".oh“wunu:u-m SRR sa0t “sTprs-santTIaY SUTPIN) S10PUN- 33PSTACUY - SSIUATINY $39719¢- s3] 1994- SINTEA-SIPMITIIY $152223U] - SIATION-SPOON wﬁnﬂl—h
*Teratads
FITquiaeA Te00RI5]
LNGNIOTIAS] TVNOLIYONT ‘TVRED
OF
O—)
i
ok




(s) sz
ofv Aq POUITIIE TSAST TPUORIWINISO

(aw)
+oBeT109 UY TOMBIPIIA/SOUNSTSId]

(4]

(dSY) *IuaRreTPY ATFTT00 [RID

(S) *pray sqof 30 Jequny

(W31 TVLISTTH) "juas
-upe3le [PUOTIEONPD [OOYOS ydry-3sod

(W81) -PopualIe 3321700 jo AL

(S)_"S301AWy9q 139110

Sujiapunol) sA Burziriqeis pue
sTINs [FUOTIRONPd JO Juauaoidat
ssqol Sutdumyd 203 SUOSEAL D13
SSTIRSI 1RTI23TID uIdOTIAID 133180

JMWISTILE IMIED

(H) °3UNDAITYOT $D1ITURYITH

W b1

(O®1) *uoTIvIUetTi0 OTSTIeY

(W31) ‘uopd

~NUI IO DTINISIe PUB [ENIDITTIUL

(aviv)

*1oods merpesd 103 suorImLIdsy

(W91) ° (Amouoine pue

Apmive 191908 ‘IYBnoyl ATIDATIN
up 1s81UL ‘L3InSTque 103 e
-22103 *3°3) sarqetiva A3TTRUOSIay

(d9v) "D IR Tty

(1)
*$ISINCO [PUDIFI0A U ISIIU]

PUB RUOTINISTINS

SIURDARTYIY

$I0TABYIH -STT TS -SITITTIQY

AU S15PUN- T PITAOUY - SSIHBIRRY

$IIqRtavA [wuosiogd

INBRIOTIAI TVNOLIVONGT TVHINED

$391199-sBuT [394- SINTRA-SIPMITAIY

$352123U[ - SIATION- SPON




Oom) Kozswwm
TP TNUT PUB JUNRAIIYDS 11NpY

(L

mt

a3 EOI) TRARIPYITA/IMDICTEID [}
eries B4 w 18134 '¥) ‘Tooyds wnpeal o3 uotimatrdsy
*IOOYDS JIBPRIN OIUT IDURIIUY
W {d¥v) a¥ariod
(1ae7) Ut 233280 pue prat} ofwm Jo dTOD
“$IPAIFII PpUR SINTEA UL muu:u__ﬁ . —
1H
(‘Tv1%94005°1097) *Iprayide >Twpwy (1ay1) *sepra ‘WNINOLLID [OoyDS 0 T
(W31:34005) *3831702 out axreaquy -133¢ pue sanrea ‘Supuin 1T : ! B jo 2100 -
] oem_ 3 .1eg 30 ton
(D) - WRRAITYIE dIiapedy [*SII00E I18A) [WMIUM U SISURYD pue D] (VL) “satwos Aireucsiad uo s " topus unnu..a&nnu.uuu-\»u:ﬂ.ﬂnq“ d uﬂu-!.!
27 v\ )]
(1) *1ooyds ayenpead oy adULLIUY (s) -5z a%e 3¢ 1o1ATyaq *100(s 23¢npest 03 woryeirdsy
a9axw> Bursopumol; SA Bupzirrqms
(s) *s2 pue sqof BujRuwyd 103 suosrAr o1l (M31) 3510y Twuor3wdrong
af® 1v pauTwIe 19AST TRUOTINANIO | .sI1Twa2 :eide37ad Juswdoroadp 2a3iw)
(10%7) sepmy (d3v) -3a%arroo ut adyoy 2392wy
061 “Iuselordeoun TRuoT3EdndS0 (VL) “Tooys ~133 puw sanTeA ‘Buyiyd (eOTITI)
By 13338 sawak ¢ sMImS [Mtasy onLie Py
(W21 V1 dYY) o Hmmamv +3831700 fuotiwardss [wuor3Ea0A pue [wuotjeanpy
*3BIT100 WOIJ [RARIPYI TM/IDUIISTSISY (g) ‘s21.3s 2aT32933¢ 2AT3EBON 3 PAIBTA SOOI INOQE UIIDUO)
oo | (@) “100ws ut sotavyaq snottracey (V1) *591835 A1 (ruos1ad Uo 531055 |  MIVATHITYY “erroTAINS (oo .ﬁww_
SIVLISITADS  TIH) "popusiie a3a]1od [PUOTIED0A SA Dtw[ede Uy Juawyiosu]
30 3d43 pue 38ay1o0 ojul sduUrIILY (814TvL'g) pnatide dtuepeoy (g) *sangea tetoog
[¢}] yddey (H) *sotaewoyimw ur IsMa3u]
(1) *IUNSASTYIT SOTIEUBYIEN (1) ‘spmnide sotameEn (8) "toouds piemoy apmtiay
(S) ‘sz 3% (8) ‘uvoraezrrenide-31as 103 paoy
1% UOTIdeISTIeS (VL TTH'D'9) (W (oL (s35) sans
ToU0TIRdnoog | - JUMIAIYDR 3ATIDIZJe puw IATITUB0) {S3200S 1521 [waudw ul sadump pue DI (8) -3%parmoy TeIN3TI04 19) ‘®92353-3135 pue 3dacuod-31ag (8) -teacadde te1o0s 103 S
s3137uniaoddo SIVIWIAITYDY SIOTARYIA -STTTAS-SATITTIQY Bupue3s1apun-33pa [Aouy- sSIuALWRY £33t19g-s3uTT294- sanfep-SpI T3y $ISI1I UL - SIAY ION- SPIIN SyydwaSomng
puB SUOTIOBISTINS .
ININJOTIAIQ TYNOLLYONGS TVYINID
OB
-~ — M
v
H




(1) ‘toops sywnpeaf ouy eumING

(Ove1dyy)
+oa1lop 8 pus oF8[100 Jo UOTIITdMO)
*a8a1102 ojuy SOWIIUZ ' wrl
‘Hmmemv 14 uy ,, oy 3
(H) *IUNPARTYIN EI]ITEOY § - Ang Tepowenty
— v . {v) ‘100y4>8 s3wpeil 03 WIeaidsy
(31)
*a8a1100 WOIJ TEMEBIPITA/3DURISTISIA \ ey
) $TV1134005) 81100 puwIde 03 SURLd
(TIH!D) IWMWDAITYOS dTepedy
(0 (3a0s) | *3a00StTTH) 10505..2."..:““ \y o piln 4
(W31:3dC0S! TIH) aBartod *$83008 s $TTH) *sTrOY .l!ﬁ
30 adAy puw aBarTod oIUT PdUEAIUT 1807 [wusm uy seluwmpd pue I sausand wol3 wrasueire A sssuesor) | teuoTIeIOA SA STepYOR Uy JUSTIONT | JO AydosorTyd
(31) (X) "SOPMITIIE PUB SEN[EA POIWYS
+3331107 W01 TEMBIPYITA/IUIISTISI] =
(S) °®313311d IuemdoTaAIp TFUOTIFIOA SIrOTLID pus SBSTIOS 03 WFINIWTAD
(34005) °3B3TTOD 0T IdURIIUI
O) ~AiTrason pue daBue na Rijdod (g) “(stims
J) "IUNRLAITYIS JUIPNIS pUF SDTISTII] 01908 *Aa1TIqISUCdSas ISR ‘S5 PP -
301> [0S Laaalaq drysuorIvtdy (W) 1ot -puty °$°3) sINTEA 187005 SATIISO ~1tdse TPUOTIFI0A pU TRUDTIFINPT
Ut siojAwyeq snoTy[aqad Furpnion P
(518) WASAIIIE JYWIPEIY | FIOTATEQ ATPY PUN JUEIT0PE-24d (3400519) *ToKPs pawao3 Spr3Taly (9) "vomavzTIeTaOe-3198 203 PAON }hl-.!z.!n:w
30 A ]
) (W) d) ‘EB93sa-Jias 2d23u00- Tero1dds [e1508 10 gl i
A1235% PUS JUADAITYIR TEMIIITTIIU] (624008 1593 Twude ut salunp pue B ( Fi9% puw 319 (€) ™. Tet 3 POSN otoNpdsd
(V1) *sateds A1yreuosaad uo $3100¢ s$0024
(g) °TooUds pammol IPMITAY
*3%a1102 03Uy Icuway .
(34008) 1§ uy ug (4) *sInTeA [yO05 — yrars
. q) *sworl Jo scusnryul pue
(9°8) *IUNDAITYOS DTEIPEY o (g) -oSpetactoy (wd1ITlod (d) "we9315a-3135 puw 3daduos.3ras -sajdse Teuoyawson pus Teuopaeonpa | Atrwm3 jo azts
seyumtoddg SIUMNDAITYY SIOTAWYI-STTTAS-S14FTIQY FuT Py S0P - TP TROMrY - SEIUBIINY $39T194-sBUTT994-SaNTEA-SIPMITIIY $ISIIIUT - SIATION-SPIIN S1deslowsq

PUs SUOTIIN3ETINS

TITQTIVE TUIMRIVALY ATYal}
L\GAIOTIATE TVNOLLYONGE TVdaNED




om

{(s) sz
ofw ¥ peuTels AT Twuofandap

G011 VL) -aSertod Wy uorIwnpes)

(TYH!NRLITVL) “oT81100 o3ut exmnug

(H) LIWAITYOR ESTITEBINY

(TvL!D) *IvamATOE DTEIPEIE (913U

_{S) ~1qpavueq
10019 Supiepmory SA 2ITIqNS
sqof SurBump 107 suoewer STIsTIeed
*$'8) ‘91203110 JUNEdOTEASD 1081V

(1)
+883170> uy ouasysiad pus eyl

(H) “IUNDAITYO® SOTITEHITY

{11HD)

(1vL) *ssyed Aouenbuyreq

(V) -toxps weil 03 WiIeay

(B1:ITH) *won3
-8X1dSe TRUDTITI0A PUR [SUOTITONPI

() *(steol [woyIvdnod0
B TRORITNPe JuT1583) sepm
-1319 puB SeNTRA JO WOTINEITRANGTT

(3) ‘vorisArIow TwuoTIEINPY

H“JH

(TTH) *sesanod up Isazau]

00O
- JUDAITUOR DTEIPTIR [#12u) (Tv1) ‘Sutuwoseax 398118 adidiiiec]
(H) *UIWDAITYI® SOTITHIPY
(TtH 4pog Jwepras
$3) JUIIASITYOS STWOPEIN [E1IuID (R) *d1 () ‘To43uoo TRuuy TA [wuieixy Jo wory 2]
(VL1D) WY Tooyps yBry
FATID933® puw ATITUFOD [RIAUIN seEeeT) JO
921S pUs [00PS
(H)_-usmoasryor soraewiey _ P Wt Jo anis]
— b — e —————————— —— ]
(V1) -mwz KLouanbuttan (T1H) “srOTIIRO oS Yty
(vD) TRIOTIWI0A SA STWePEOw U JuswryosuU
81883 pez} (v1) -4Ayriqe (10y7) °seprg 1005
RIS 3O asn (H) *WMIAITPE SOITINDYINY STMIpPEOU-S8038 3833 AATITUBOD *133% pur senTea ‘RUTUIYI TITITLD (H) “sop3vempiwm uy 3saas3u] YETH 30 adLy
sanaruzoddo SIUNDAIT Y SIOTARER -STTINS-STITTIQVY IRITPUNI S200AN) - STPO TAOKD - SSOUBI DY $301104-SSUTT801-SONTBA-SOPNITITY SISALBIUT -SIATION- SPOIN spydeafowsq
PUS SUOTIDNISTINS

TV TR AT YOO WYY
INOTIA TVNOLIYONT TVE3NED




"t
(S) -3uwwreye (S) ‘PeUTEIlW T8AST TWuUOTIwdrQ
Teuoy RN
UOTIDEFST : *$3400% 1§91 JUMDAS *s389y A3 TaSpwY
1300381305]  (WW1'ITH) 3 YOV (1TH) T{7Qe > (vD 3 NS —— a——
(S) °Sz o3¢ v pauteile JEUNS Y5134
O e
T8A8T TRUOTINdOD0 pue TvuotaedNpg
(J) °satatAtIow
AIOLLIND - 81IXD " ot
PUR 18IOLLIMD (s) -3 t _{s) *iotawyaq 1s3awd
03 ssadow Laga0 BugzepUrOl] SA ZYTIQPIS !suoyl .
-fwa SA Apaouty (TYLITTH) "3uaweadtpe dtwepeovfisod Suydumypd 103 SUOSEal JO WSITway 0 5 U.lfﬂ
-uteay ayvremsd ya9s 03 smudﬁurh— ue Drmopey
PP ‘100(Ds aywnpeat 03 uoleardsy
*03a[100 WOIJ TRARIPUITA/IDUINISTSIIG
dse (34005) *wory
(H) *USDAITYR SITITWYITY ~8J1dS® TFUOTITDOA pUW [wuOTIEINP]
(Tv1'34005!5t4) °suoyiwdn .
(9)_“3umdAITOE dTuIpesE [e13u) ud1a335p jo FpIprolDy puw woTIdadIaY (0) *1o43u0d> Tewsagur A [vwanag | Teuorieson SA uiuﬂn:.uw u...m:u”o..ﬁ;o 3o gn“w:on
(vD)
«a%ar100 uy axunsysiad pue aduerjug
SnsyInow
(H) *IWMRAITIYOE $OTITUDYINK -AMD S1apwar
" sxapeay
("IVL!D) * WAMBAITYDR STHOPEOE [E19UID ilB uturesy
(WoL)
“2331100 WY [WARIPYITA/IDUIISTSI]
(Tv123400S) 9821102 out InreaIug
. (1)
A._“.ﬂmﬂﬂonmw (H) *URDATYIE $OTITWAHITH FUOISTIIP TRUOTITOOA PUW [RUCTIENPI
peivtas-qof RIn ) L&y - S0 135Uy
UOTISWISTINS ("TVL!D) *IUMDAIIYDE OTULPEIE [RINIY | -[Iqe Pue SUOTIRATdSE USMNQIQ ,314,, -gatdse 118504 v.mwkdmv:s!u “.ol [ TE 7Y Oy
Jouo TsuoTywonpy VUM JUL
say13]unyloddo SIUARAIUPY SIOTARYRG-STITAS-SITIFTIQY TPUSS1IPUY)- SFPS (MO - SSIUIIMEY  $30719g-SBUT[393-San[WA- & R
B SUOTIoNISTINS £ TRA-S3pra Ay $1$3133U] - SIATION-SPIIN $s93014
SIQUIITA JUSMIOITAUT 1005 WITH
INSWAOTIAIE TVNOLIVINZ TVINTD
OB
-~ — M
gDN !

N




"l

(za¥y1)
*sepratnIw pue senrea uy sahump

(MIL!S) *PRITEIIE TEAI] TWUDTITI0A

(S) -pray sqof 3o zequrw

0a1) *wiide;
87288 TRUDTIWO0A

mLtS) ~uamioldmoun pus 3ATIeSy
A JUIMIAOW TEUCTIBIOA IATITEO4

(W91TvL)
ced1ALes AIw3fTTe 03Ul aduwlug

081) ‘wiInuetio moySTIN

(W31) ‘WOTIMUITIO TEIMITO PR

139389 tworafsodstp teradatieu]

(W31) °Amouoine pue K3tanive
o205 L3 1nfique 103 anmid(oL

(N) *sdnoa® 1aad \3ya sdrysuora

(31 pUY SIPMITIIE [PY20S UY satuw)

0aL) -(3nven
‘Stems EITSSETd ‘syoog *$°a)
SOTITATION TemIdSITUT UT 1s8Ralu]

(Tvy) *soteds Layreuosiad samsw
pue diysiapedy ‘aun3fro uo $3100§

— (w31) ‘uotiedo
1991198ad SA [WMIDIT[ANUT UT ISAIU]

(1:S¢34005) *suotisitdse TsuotTIwsoy

sey3UL0ddo
pus SUOTIDEISTIvG

SILFBAITPY

SI0TARPRY-STTIAS-SATITTIqY

U PuI SIIPA(] - 93PS ACUY - SEBUI WY

TSI IV TOMRSXTANT YOO8
INBAOTIAN TYNOLIVONE TVEINGD

$39T13y - SIUT[39]-SINTBA-SIPNITITY

$1531IIU] - SIATION- SPIIN




o8t

(D ‘toops sysnpezl 03Ut exmaugy

(W1:dYV:V)
+eB3[[02 WOI TWMABIPITA/3UIIS |51

(1a¥17) -sepnatale pue sontea u efump @aew'y)
*(ootps syerpeil pus3le 03 WIINICSY
(%) *93wioaw Jutod (x) *sentsa

opeil puw BIMOIIIND 03 UOTINIUITLD PR SEPRATIT JO UOTINTITRANTY (1) ‘pP1eT3 yo 810D 103 sATIM

(a3v) (2910Y]'dyy) ‘10D - (1ay1) *sepm (9) -sueys
cJuseBAsfpE SIenpIaliopun [eiudn | 206183 puUR PTST3 Jofwm U sefunp (1) -Suruver Ul a1 | -133¢ pur sentea ‘NIPUTIR TOTI1) | -worwd TA sscalay Sucwe aou.!ouh._ v.u"“.mdﬁnm.“

e t—
(1TH) “IUoweAITYDR [o0Ps YITH s
(doy) -susmmnstipe 2331100 [d3ViY) -TOONDS ajempess o3 woimatdsy -SBTITTIONS
e —

(d%) (dv| 4pow Juspms
+3821100 WO1) [BARIPNITA/INUIISTSIA] —— 1Y) -tooups sjenpess oy woriedtdsy | o uot3tsodmn
(dyy)*2001e> pue pra13 loflww Jo ITOD sessop)
(d9v) . (tay1) sepra JO S pm
3831100 W1} [EABIPIIA/INUIISTSIA ~333% pus sanTeA ‘RUpUTR Te21311) (v) ‘t1ooyos aienpest o1 wojawrdsy plerron Jo TS

—— S (d%v)

(%) " WNBAITPY TI100 [BINID *1222%> pue playy Jolww Jo IDTRD
(d%v) Lagrmnd
-3331700 WO} [PARIPYITA/INIISTSII.S L. . (dv)_-1oops a1empes® o) .83-:%%* TRIOTS M 11SU]

(f31) ‘vorIeuatIo SNOITIIA (ML doviV)

1ooyss 2lenpeil o3 uoriesldsy

(81¢34005) *wotatsodsip TwnIdaT
-193uY puw Awouoine ‘L3tanivm [w1d05 (W31) ~$1$31UY (MWL
() ‘sedaryod . .

A PRtV (oL (10%1) -sapm (d)
hﬂnﬁw-mvwh ~eBeriod w3 ~i~g_m.\mw.uuw_mwow $TV1 3A005°dYY) “eprayide Srwepeoy -133¢ pue santea ‘SUTNUTIR TEOTITID | 1831wd pur lofws X310 jo dtoy) REATTE) o adAy
s373 1un3 20ddo SIURAINPY SI0TARYIG-STTTAS-SOTITTIQY U - VISIOR - IFPOTACUY-SSIUBINY  §3IT1IY-STUT [391-SINTEA-SIPMTIIY $153133U] - SIAT ION-SPIIN Syydealowsq

pue SUOTIdNjSIIES

TRV T SISO
INBUIOTIAI TYNOLLYONTS TvdINdD




13 1
1
¥
(1avn) (-ne
+goprQIIae PUs SenteA Uy sehump :

SRy Qa IeTONDS *$I08f
() 10098 ewrpus Uy exmag 1) “Toos erwpest 3 wopamadsy [ 4 TN
seowepaedyy
(dv) {1qy1) “sepa (d¥v) | OSTespeoy-wN
‘0387700 WD} (WEIPITA/SOUSISTSIId -333¢ pue senreA ‘RIUTIYI [EOTITRD) <208183 PUe pIeT; 20fwe Jo $OTAD | P Spwpesy

(N) -sspminle

To13tted Uy saBump o OURISTSIRg

(N)

(1ay1) ! ‘WSTTONION] [2IUT PUS WS TVNPTATU]

*S2PMITIIC PUW SONTEA UT $ ﬁ pgT—s pgro
H pue sepmTie (83508 uY Yol - -
(1) “100W>s #3wrpead 0T INEIF i (1'V) “toops s3mnpail 03 UOTIRATION .EMMMM.BU
(N'd3V) . . u_-mwﬂs..: *sapng - prra— U0~ -R108d
+a337100 WDJJ [SMIPYIIA/INRISTSIAd ~J19 pus ‘sentma UTYS TEOTITLD dYV) “208awd puUe PraT3 30 10D | 30 souwenyul
(1ar)
+SIPITIIN PUR SANTEA U7 SABUND

(1) “tooyds aimpesd ojuy dueLIUI .
(zytay) ~ | rioerwe an
e (a5 g, 231057) “sopra - it ved
U0tIdNISTINS *a837700 UT TeMEBIPUITA/IOUAISTSId 7330 pus santeA ‘SupuIyl TROTITL) (D) *To0pPs awnpeal 03 UOTIRATION 30 soumntIu]
se13jun310ddo SIUMIAITYPY SIOTANNOE-STTTAS-SOTITTIAY RITPURI SI0PU)- 65PO THOUL - S SOUBI MY $32174-SBUT 1891 $ONTIA-SIPI TV $352J33U] - SAATION- SPOIN $s35a1g

U SUOTINIETINS

TNV SOSOXYA SEITTY
INBNIOTIART TYNOLIVOMI TVHEND




(zay7) °swopurdo
TR0 W TPI30S ‘Te3TITI0L

Zsspratnie
Teo1310d SATIBAISSUOD SA [922QTT

(zay1) "eouwai0jisd
s Botoepy AITrow premo3 apnIfiy

[10¥7) *SIT833% Priom paemol IpmTIIY

(2910) “sepry
-1 P sanrea ‘RUDpIT 191D

(MBLINZQYTIN) °SITITATION STIN(ISd
PR TRIMIIND pUB IYBNOUY AT
Uy sz tA3nBiqem 20) Icuwia(oL

(2ay1) *sopesd 30 aoumisodw)

(912231aM).  ‘woliexp
TOUOTI®IOA SA TR ;T 3O doumtodm]

On3Lt2a81°%)
*INUMIITOI PUB UOTITIUITIO STOTITTH 1) ‘xiom
syenpeal-3sod op 03 wiIwkydsy

(X) “ITRION PUR XIS PIPAOT SIPNITIIV
(2qy1) sat3gatioe

GOLtY) ~s199d puv Ayuwns wjuoticdtOTIred ponmrg
‘sinpeay ‘Atwey piemol sdur(Idg

(2ay1) ‘swid szmng jo Lawyeae)

(G2
PaBatto> wory Futjerpeald jo Aupedia) (MR1) “S3TAfATIYE [enIdITTAIUY
PUB JTINNISM ‘TRINITIO U 15313U]

(z0v) °sopmal

AR WoteyETINS

(d¥V) ~esalep UTRIQE 03 SAve) (01.¢34005dYV) GwL) "3331100 Jo anumatote] — (a1 -wopiedrooo
(zav) RO 03 JJOTT00 KD WOL) L13ISUML] e313003d SA [ENIISTIAUT U 15323U]

*SOSTRD 1NTA (1ay) E_b *uop1dey

wieIstIvS “SIprQTIIT PUB sanTEA U} selunp (ALITVLIEY) ‘spatide STmepwoy -$1395 qof 103 Juwiioduy asOM Jusw o) TeWIPITA

T o -Ao1des 30 SSIUTPEAIS SA diom BuTyI *SITITATION B SISANUY [MOSIHJ Jounisisiag
Tuatodd) USWSAS TOY SI0TANOQ-S N{] - o

U SUOTIINISTINS *q-sTTPS «u:.z< L PN~ 69 pe [0y v $3971ag-SBUTTa94-SIN[RA-IPNI TV $ISIIIIUL - SIAT ION- SPIIN S800x4

BIQTIVA UG VALY S¥3115)
INGRAOTIAI] TVNDLLVONGT TVYINRO




g

[
£
§
|
3

§

Achievement

Abilities-Skills-Belaviors

Jerarensss-Knowledge-Understanding

Ak gg.:"-

i ;533

&l & g

52 333! gl

HEREE L

il
H EEA IR

HH: égsﬁ i

3

i

:

i

;

Process

Persistence/
Withdramml




”t

.# OT Sk ..m
-2oavs 13ta sele}
100 N SSOONY

(D) "$PIIA
-3$159 Jeqrotuiny
-811X0 03 $SI0W

Q) -es0¥
-SIISTUTHPS PUN
$10T5UNCD ‘KA
-yowel jo Lajrend)

9) CerrotR
{WUOTI¥I0A pus]
Kso0e1edaad a¥>1
100 ‘s3uipwas et
-peuat 03 ..8w<

() "s1ooys
__ poasdaadac
SA paivasaiu]

Q) °t1ooyps
30 UOTINITPILOIY]

(34008) *wotajsodstpesd temdereIv]

* : 3
LSMwwzuu .mwou aw) (9) -suwpwIdeds TRORINITI0

Ruspras Bugpnioug +aBRI100 UY THARIPYITA/ORISTEX
IS311T1109] 100U 110 1 jad e 0) (3408) |

-Jemene SUJINP POl €300Q JO JOQEN *s3o11eq MOTFIISS 3n0Qe WIEOUOD)

(aw) “woTOpP aee3w> pus PIOTF 20{m

(VD | tga00stD) “pepuede 0 30

.lnuﬂﬂﬂﬁﬂ“ 2 bl U‘b—. uesqe ._ig L3A0) ot O e (SX0SHTTHED W)

3 (vit3ax0sd)| T T i s 30 19ead 1o WITN WIDUOD | p3uajdes TWUOTINOOA PN TRUDTISINGD

*juseiosus 9881100 Jo 8Bwiuddiad

(D .-u.-uov””-__ (0) °sme3s uweroIUR ( ) -efartco %)
PSP 3} ©) ‘100 03 pravTes swe1qaid IRTN WANKD | .unrigsnes TRUDTINIOA 307 SOUMISFEL4

W1 WOL) TRMEIPITA/IOUSISTSIA )]

(3d00s) "uwotl +53503 ATULIQE [OQIGA-UOU PUB TQIIA ) 103U T up T ¥
-eorpd 10j Jua

% an P
-o¥ 2 ooy
- S -Mqﬂw_.u-ﬂoﬂ B ( Yy uy TYoe DTERPEdY (€) b1 0] *3080uca-3195 | -ToTaue pum Teepy Weamieq sousnatuc) ey

o Mﬂunﬁw“ﬂnm JUMDAS TYIY S20TATUIE-STITAS-SIRITTIQY SUTPri s20pw - 00 pe Taoty - SSURIWY $307100-STUTI0- SONTBA-SIPIT NV SA98303U]- SOATIOH-SPOIN

TETQYIVE TCRGEIYARY RS Tursec)




(2) “TOOURS WY JOTASYEQ SOTITOQN

(1) ‘wn

(@) ‘uoyssaxSBe 03 eeTndmr (©) ‘ToOPs pIweod SPMATIIY | -821dse TRIOTIEIOA pUR TESOTITINGT

(g) 'se3vIs 8ATID8}F® safindey (1) “senyma [ep0g (0) "UOTISTITINGIN-3108 105 peay
Ay
« (q) -ssmryddey (g) “vepuis [ompe W (g) *d1 (1) ‘oSpermomy TEOTITION (g) *deoum-31eg (€) ‘1vaozdde TeTO0S 103 pesy | -wwmmp Jo 91YS
»M'Hﬂa f
(81t TvL «nu!glu
‘BA00SITH) 939100 OUF eI (ITH) “sToOLI0 To0ps YTH Boravonpg sagdty

"§ OAD -peuimair (sas] TWOTINAT20|

0oL

(IV1) 'S ITYOR STWRPEY ‘sotAzes AIwltime OJup soum.iaug

(s35) smns
13H) _“suojivapdse .ﬂ.sat-u.ﬂ_ MO -OTI05

(2) -toops
BTy W01F STWWIPYITA/ITURIST$13d

(1a%1)
*SOpQTIIe puUB SINTEA UT sAFUMD

) ce¥sltoo 03 usmmipy
(TVLITTHID) “IUIEBASIO® DTWOPEIY

(10y7) “sepma

(1) *IUMIAITYIE EITIERINY =133 pus senteA ‘BupuTyl TWRT3TLD

) ‘alar
1O Uy seanyy
dxs 11dnd.asg -
sapajunazoddo SRRV SOHAWSE-STIAS-SITTIV  Buppanidiopun-elpetacuy-sesuminay  $3a110g- SIUTaI- SonTeA-SapITAIY E250103U] - EOATION-SPOOR
PUB SUDTIVNISTINS
TIRTOA JGbiTAR S Twemcy
UEMIOTIAN TWOIIVIE VD
R,
kl

Aruitoxt provided by Eic:

L

I e




