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WICHE/NCHEMS WORK AND THE NEED
FOR BLACK BOX RESEARCH

by

James Steve Counelis

The arocess of reasoning, my friend,
iz neither contrary to the dogma of
the Charch nor alien to philosophy;
but i* is indeed the only means of
finding that which we seek.

--- Yi.lhaei Censtantine Psellus,
Letter to Ecumenical Patriarch
John VITI Xiphilinos
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PREFACE

This paper was prepared in response to the program set
for the 1974 WICHE/NCHEMS Particinants Advisc— Assembly and, in
particular. to the following NCHEMS products: :1) Information
Exchange Procedures; (2) Program Classificatic: structure; (3) Out-
come of Post-Secondary Education Project.

Though brief, this paper expresses a concern which is in
part a function of the state of our art in understanding educational
enterprises. Hopefully, this paper will provide a useful stimulus
and vector for future WICHE/NCHEMS labors.

I express my thanks to the Reverend William C. McInnes, $.J.,
President of the University of San Francisco, for designating me as
the university's designated liaison officer. Also, I am most appre-
ciative of Mrs. Fran Nishiguchi, my secretary, for her excellent work
in making this paper possible. Of course, all opinions and errors are
the responsibility of this writer, as they should be.

JsSC

San Francisco, California
Dctober 26, 1974




WICHE/NCHEMS WORK AND THE NEED FOR BLACK BOX RESEARCH

by

James Steve Counelis+

The leading and creative work of the WICHE/NCHEMS group in
rationalizing the many disparate and inchoate elements, structures
and factors of American higher education has been remarkable. Federal
funding of this WICHE/NCHEMS structure is paying off now with larger
dividends anticipated in the future.

The enlargement of the scope of WICHE/NCHEMS work through
the structural meaning of the term "post-secondary education" is an
important fact complicating the workiife of this group. However, the
experience in this enlarged field is stimulating and productive, both

intellectually and pragmatically.

In this brief paper, permit me to raise a concern I have in

relation to the NCHEMS Information Exchange Procedures Implementation
Project. But I will use the nexus between the Qutcome of Post-Secondary

Education Project and the Program Classification Structure to focus on

my specific concern. That concern is the absence of black box analysis.
Though I am not prepared with a full general systems theory analysis
of the total NCHEMS structure, I hope to illustrate the importance of

black box analysis through the area of the instruction/learning interface.

+Dr. James Steve Counelis is Director of the Office of Insti-
tutional Studies and Management Information, and Associate Professor of
Education in the School of Education of the 'niversity of San Francisco,
San Francisco, California 94117.
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The WICHE/NCHEMS Data Element Distionary (November 1973)

contains Element No. 1107, titled "Method of Instruction." See Appen-
dix for a copy of this element. The reader will note that seven methods
of instruction as coded and descrihed, these being: (1) lecture; (2)
laboratory; (3) recitation/discussion; (4) seminar; (5) independent

study; (6) tutorial; (7) programmed instruction.

.Upon the reader's careful reviewing of this datal element,
he will find the following comments pertinent. Firstly, the methods
of instruction reflect only the higher education bias of previous
policy and needs revision in terms of generic instructiona: formats
in post-secondary education usage. Secondly, the descriptions of the
methods of instruction are not explicitly descriptive of the mor-
phology of the instructional methods indicated. Thirdly, there is
no stated relation between instructional methods and learning out-
comes. The second and third problems arise out of the absence of
analysis of the black box called insﬁruction/1earning, even in the face
of some science in the field. And it is at this point that the Qut-

comes _of Post-Secondary Education Project and the Program Classification

System fit together. Unlike the lack of recognition of the instruction/
learning interface in Element 1107, Micek and Walhaus give in their

report, An Introduction to the Identification and Uses of Higher Educa-

tion Information (1973), Figure 1 (p. 8) in which an unanalyzed black

box is noted, viz., "Institutional Environment." If I assay the
current status of the whole WICHE/NCHEMS management systems structures,
! see that the “ormal and substantive elements are already in place;

and that the outcomes or "telic" aspect of the post-secondary education




system is being constructed now. But thic outcomes segment appears
to be developing in a disei:gaged manner, one ignoring the internal
character and content of the educational and other processes of the
post-secondary education system at the institutional level. What I
see is, to use Aristotle's term, the absence of the principles of
internal motion that makes education a vital process productive of

specific and non-specific edu onal outcomes.

In-a 1972 paper, this writer suggested in a fairly limited
fashion for tuition-pricing purposes a chart which listed side-by-side
a generic but undefined instructional format and a briefly stated "pri-
mary educational goals" pertaining to a given instructional format

(Counelis, 1972). Following this lead and for the Program Classifica-

tion System, this writer would like to see the datal element "Method

of Instruction" converted to "Instruction/Learning Interface." Each
inctructional format would be generic in kind and described in terms

of the observable morphology of that instructional format. And each
generic instructipna1 format would have a generically described learn-

ing outcome. Chart No. 1 presents one such analysis of the black box
called "instruction/learning interface" which takes a mastery view-

point on eight generic learning outcomes. Reference is made to Baker

and Schutz (1971), Bloom (1956, 1971), Gage (1963), Gagne” (1965),

Harrow (1972). Havighurst (195Z), Krathwohl (%356), Nuthal® ancd Snook
(1973), Sahakian (1970}, Simpson (1966), Travers (1973), and Tyler (1950).

[Insert Chart No. 1 herel

The larger intersects of the modules given in the Information

Exchange Procedures Implementation Project require sophicticated research




into the black boxes so as to eliminate them one by one. There are

a few studies that can become beginnings in this area, several of
which are those by Arrow (1965), Baumol and Marcus (1973), Bottomley
(1972), Bower: and Douglas (1971), Counelis (1974), Fox (1972), Kuhn
(1974), Maynard (1971), National Science Board (1969), Psacharopoulos
(1973), Simpson (1972) and Solmon ard Taubman (1973).

This writer believes that the WICHE/NCHEMS group must spear-
head early research into such recognized black boxes as "institutional
environment," “"the utility structure of a four-year institution,” or
“the accreditation processed self-study understandings of an institution's
educational outputs. Further, this writer believes that the distinctions
wouid disappear between "the Operational Data Philosophy" and “"the
Program Analysis Philosophy" as given in Collier and Young's Revision

of Program Classification Structures (September 1974) because the inter-

csects among the datal elements would be more thoroughly mapped into

specific calculi as a result of science and experience.

As this obsurver views it, the general problem for the whole
of the WICHE/NCHEMS structure is the absence of documented causal links
between means and ends in explicitly viable ways grounded in theory and
empirical science. In regard to means/ends analysis, this writer pre-
sented a formal paradigm on means/ends analysis for policy and adminis-

trative practice in a 1967 paper (Counelis, 19G7).

It is this writer's hope that his concern was well illustra-
ted by one solution to the black box of instruction and learning out-
comes as presented in Chart No. 1. The elimination of such black

boxes is the next task for the WICHE/NCHEMS group, particularly in




terms of its current project relative to the outcomes of post-secondary
education. Institutional and professional accountability demands
this thrust in research. Can WICHE/NCHEMS move in this direction?

Hopefully, yes.




g/ /0t SILPNGS LRUOLINILISUT 4O 314346 03SgouBad UBS JO AJLSUBALUN Sul

-404 dnoug Auo ed
oqe s|L1¥S L6

-010YydAsg/LeLd0s
pue bul|9suno)

Jududo|aAdp aniea
40 UOLIRI§4lpow ApNILIIe ‘SLLLYS
12120S-0YydAsd uL sieob 3AL3da14e

404 Jeudoy dnoub {jews 40 du0-03-3uU(Q

uoLSLAsddns aspun adLjdoeud
pue Aa03y) bupjeabajul jewsoj jePUO}]
- =2Nn43Sui pajuatao-jsel qol-ayi-ug

JuUBWIAS LYyde judwdo|3A3p In|eaA
40 *S3sSadoud abueyd apnitiie *S{LEAS
Le120S-0ydAsd jo uoLjisinboe Juapnls

SUoLIeNILS 34| (@34 ul d743d04d
put 403yl 40 uotjesbajui Juapnig

diysuaaju]

JLIETZY
40 quaido | 3Aap
43qunu juawdo|aAap | L4AS J030W0ydAsd 03 Ibpa|mouy dA}] A3LALOY
02 Ja030woydAsd yIimM sbupuaed| aALIISS4E -33340 pue aAL3iubod Bupyui| jewaol | doysyaom/uoLieays
jenb3 pue aAL3tubod jo uorjeabajuy Juapnig | (PUOLIONUYSUL PIJUILLO-SE] paziuebug | -uowsg/Auoeuoqe

Apnys pastiasadns

y6noayy “aojowydAsd 40 3ALIIB4 40
aALILUBOD 3L 3q “|eob |euoLIRINPd p3LJ
-129dS-3U3pNIS 40 UOLILALILND JudpNYS

suol32341p 6uL33as sieob
{euo13eonpa JuapnIs yiim drysuojjelad
SA{SUIIUL |BUOLIINUISUL BUO-03-3UQ

Apn3s juapuadapu]
pue buraolny

SLLLAS

9A1139440 pue 3ALILUBOD JO S|3A3|
49y61y U} uoLIINUAISUL (eI0LdLI3A UO
-dn 3| }ng jewa0y dnoub | ews paziuebag

auy|dLosip Jendtised 03
payuLl SLLL¥S 3A}Id234® pue 3ALILubOd
J0S¢ana| 43ubLy 40 uoLlgsinbde Ju3pMS

(ers03ng
40 JeuudS

abpa|MOUY dLpaedo|dhoud ;0 |3A3|
|e4audb B 03 pajuLl SLLIYS SAII3430
pue 3AL31UBO0D 4O UOLILSENbIE JuapNIS

uoLjeuojul 4o Buraeys (e204dyd3aa uodn
311nq Jeuoy dnouab |ews paziuebag

dnoag uotiel
-1J3Y/uoLssnasig

uoLjedpunuaiod Aem-2u0 AjLJeutdd ":opu

abpa|mou) j0 Sadf) m>wuuwmmm
-RULIOJUL 4O UO}JPIUISIL] |PUO |BwaO4

pue aal3lubod 10 uollisinboe Juapnis

aun3da3

V304
TYNOILINYLSNI
J143N39

1VW804 TUNOTLINYLISNI IT31I3dS OL
031Y7134 S3WOILNO ONINYYIT JIYINID

1V W04 TVNOIL
-JNYLSNI 40 NOILAIYIS3A I1¥3NI9

SIWOILN0 ONINYYIT DI¥INID ¥ITHL ONY SLIVWHOS TWNOILINYLSNI JIYINID AUVANOIIS-1SOd <1 “ON LYVH)




-~

gL/0L SOLPrIy LRBUCLINILISUTL JO 321440

0DSL3UPU4§ “BS JO AILSUBALL By

SLLLAS pue sabpaimouy aatliubod
paziJeynitised 30 uotitsinbie juapnig

S|11¥S pue sabpaj
-MOUY 9AL31UGO0D paziae|ndtided 404 uo 1 IONAJISU]
JEdLA04 (PuOLIONUISUL pauadijed Aybiy paumieabod 4

e e
R

3718
41049

1¥Wd04 WHOTLONYASNT J141034S OL
@31¥13¥ SIW0ILNO ININYYIT IIYINID

1ViWd03
TYNOTLOMYLSNI]
JTYINID

1v WY04 UNOIL
-INYLSN] 30 NOTLdI¥IS3O JDIYINID

- N

(P,3u03) 1| °ON 1YVHD

Q

Aruitoxt provided by Eic:

E



BIBLIOGRAPHY

Kenneth J. Arrow, "The Economic Implications of Learning by Doing,"
in Fred Massarik and Philburn Ratoosh (eds.), Mathematical
Explorations in Behavioral Service (Homewood, TT1.:
Richard D. Trwin and The Dorsey Press, 1965), Ch. XXII.

Robert L. Baker and Richard E. Schut2 (eds.), Instructional Produce
Development. (New York: Van Nostrand Reinhold Company,
1971).

William J. Baumol and Matityahu Marcus, Economics of Academic Libra-

ries (Washing, D.C.: American Council on Education, 1973).

Benjamin 5. Bloom, et al., Handbook of Formative and Summative

Evaluation of Student Learning (New York: McGraw-Hill Book

Company, 1971).

Benjamin S. Bloom (ed.), Taxonomy of Educational Objectives --- The
Classification o ucational Goals; Handbook I: Cognitive
omain (New York: Longmans, Green, and Co., 1956).

J. A. Bottomley (Project Leader), Costs and Potential Economies:
University of Bradford (Paris: Center for Educationa)
Research and Innovation/Qrganization for Economic Coopera-
tion and Development, 1972?

Howard R. Bowen and Gordon K. Douglass, Efficiency in Liberal Educa-
tion (New York: McGraw-Hill Book Company, 1971).

Douglas J. Collier and Michael E. Young, “"Rivision of Program
Classification Structure: Preliminary Draft" (Mimeo-
graphed Document of WICHE/NCHEMS, September 1974).

James Steve Counelis, Academic Productivity: Institutional-Leve)
Theory (ERIC No. 091956; San Francisco, CA.: The University
of San Francisco/Office of Institutional Studies, 1974).
Note: In Press for 1974 AIR Proceedings.

James Steve Counelis, Macro-Administra*ion in American Higher Educa-
tion: Some Research Directicus (ERIC No. ED O3i 995;
University Park, Pa.: The Pennsylvania State University/
College of Education, 1967).

James Steve Counelis, Tuition Pricing: An Instructional Factors
Matrix Approach (ERIC No. EB 061 869; San Francisco, CA:
The University of San Francisco/0ffice of Institutional
Studies, 1972{.

Karl A. Fox (ed.), Economic Analysis for Educational Planning: Re-
source Allocation in Non-Market Systems (Baltimore, Md.:
The Johns Hopkins University Press, 1972).




N. L. Gage {ed.), Handbook of Research on Teaching (Chicago, I11.:
Rand McNaTily and Company, 1963)

Robert M, Gagnéﬁ The Conditions of Learning (New York: Holt, Rinehart and
Winston, Inc., 1965).

Suzette Goddard, et al., Data Element Dictionary: Technical Report
No. 51 (2d ed.; Boulder, Col.: WICHE/NCHEMS, 1973).

Anita J. Harrow, A _Taxonomy of the Psychomotor Domain: A Guide for
Developing Behavioral Objectives (New York: David McKay
Company, Inc., 1972).

David R. Krathwohl, et al., Taxonomy of Educational Objectives---The

Classification of Fducational Goals; Handbook 11: Affective

Domain (New York: David McKay Company, inc.., 7964).

Alfred Kuhn, The Logic of Social Systems (San Francisco, CA: Jossey-
Bass, Inc., 1974).

James Maynard, Some Microeconomics of Higher Education: Economies
of Scale (Lincoln, Neh.: University of Nebraska Press,

T971).

Sidney S. Micek and Robzrt A. Wallhaus, An Introduction to the Indenti-
fication and Uses of Higher Education Outcomes information:
Technical Report No. 40 (Boulder, Col.: WICHE/NCHEMS, 1973).

National Science Board, Graduate Education: Parameters for Public
Policy (Washington, D.C.: National Science Foundation, 1969).

Graham Nuthall and Ivan Snook, "Contemporary Models of Teaching," in
Robert M. W. Travers (ed.), Second Handbook of Research on
Teaching (Chicago, I11.: Rand McNally and Company, 1973),
Ch. .

George Psacharopoulos, Returns to Education: An International
Comparison (San Francisco, CA: dJossey-Bass, Inc., 1973).

William S. Sahakian, Psychology of Learning: Systems, Models and
Theories (Chicago, I11.: Markham PuS%isﬁing Company, 1970).
E. J. Simpson, "The Classification of Educational Objectives: Psycho-

motor Domain," I1linois Teachers of Home Economics, Vol X
(1966), pp. 110-144,

M. G. Simpson (Project Leader), Planning University Development: Uni-
versity of Lancastér (Paris: Center for tEducational Research
and Innovation/Organization for Economic Cooperation and
Development, 1972?

Lewis C. Solmon and Paul J. Taubman (eds.), Does College Matter?---Some
Evidence on the Im;ggts of Higher Education (New York:

Academic Press, 19




10

Robert M. w.'Travers (ed.), Second Handbook of Research on Teaching
{Chicago, I11.: Rand McNally and Company, 1973).

Ralph W. Tyler, Basic Principles of Curriculum and Instruction:

Syllabus for Education 360 (Chicago, 111.: The University
o% Chicago Press, 1950).




APPENDIX




12
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ELEMENT
NUMBER

DATA ELEMENT DICTIONARY
Course Related Data Elements

!!!!!I!“Il“!! Method of Instruction
"DEFINITION:

The categorization of the methods by which organized instruction is conducted,
reflecting educational technology and the use of the facilities, materials,
and equipment.

CODES, CATEGORIES, ANQ. COMMENTS:

The following categories and definitions have been pilot tested by the
Faculty Activity Analysis project and are recommended.

Code Category Description
A Lecture Formal presentation - primarily one-way communication.
\.) B Laboratory Instructing, preparing, and supervising student
investigations.
C Recitation/ Two-way communication of course materials.
Discussion
D Seminar Students carry the major responsibility for preparation.
E Independent Student(s) works independently with only minimai
Study faculty direction.
F Tutorial Students work one-to-one with the instructor.
G Programmed Course contents presented through programmed materials.
Instruction

§ o TN

DATE-ISSUED:" ovember 1973

1.4.8




