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-ﬁvhy less of that college's courses are being selected: However, the

. "sources of. variance can be of great policy interest and can make thé.
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available. Equations are given for such ccnputatzcns and an actual

example .of this method is discussed using. data frcm selected cclleges’/
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. °of 1oad decrease w111 not exp1a1n yﬂz 1ess of that coJ]ege S courses are

2

eurr1cu1ar strueture and reeru1t1ng may take d1fferent d1rections 1f the '
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When changes occur 1n the number of . cred1t hours demanded of a teach1ng

un1t, understand1ng of the sourees of ehange 1s va]uable 1n pol1ey*ﬁak1ng

Acceptab]e methods of determ1n1ng sources of varlance are not 1ntu1t1ve1y ‘?f'

obv1ous, nor are the 11m1tat1ons of the s1mp1est approaches..’ ' ."u ';.u‘gxzé
Sources of var1ance not the1r caus es, e d]SCU éd Ident1ficat1on .
of a decrease in the proport1on of ered1ts taken in a co]]ege .as the souree

beJng se1ected However, the sources of var1ance can be of great pol1cy

4

- 1nterest-and can”make the search for causes more eff1c1ent Often dec1s1qn

mak Y 're unaware of the real sources of var1at1on. P1ann1ng r*gard1ng

o

The mechan1st1c sources of 1oad change are enrol]ment, mean load per |

student, and proport1on of load taken in the un1t under study.} Each may be i e

t

ana]yzed 1n terms of any student sets for wh1ch data are ava11ab1e Equatlons
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Ihe purpose of th1s paper 1s twofo]d The f1rst part out11nes a method

f of—ana]yz1ng the sources of changes over any g1ven per1od of time in the ,

-+ o

number of cred1t hours taught by a co11ege or other teach1ng un1t w1th1n a_d;
comp]ex Un1vers1ty = Sueh ana]ys1s may be of eons1derab1e ass1stance 1n

po11ey making The second part prov1des an éxamp]e of the use of th19’ana1yt1c"ﬁ

\

techn1que, study1ng the source of changes in cred1t hours taught by three

co]]eges of the Un1verS1ty of annesota from Fa]] term 1971 to Fa]] term 1976

i

poss1b]e sources of change in. the number'of cred1t hours taught Such

var1at1on results from the comb1ned effect of changes 1n headcount reg1s-c o
; %rat1on and changes in. the mean number of cred1ts carr1ed per headcount
"student If the ana]xs1s is: focused on a s1ng]e eo]]ege or department
: however, a th1rd Source of var1ance the proport1on of its tota] cred1ﬁf
wh1ch a g1ven group of students takes from the teach1ng un1t under study, h -
1s 1ntroduced o :‘:, S ;f f;[' . pp4f:;3f w-rf '
It shou]d pe noted that the ana 1ys's d1scussed1r1th1s paper is con~ f '7
cerned with the sourees, not the eauses of var1ance | To know that the
pr1nc1pa] source of a decrease 1n cred1t hours taught is a decrease of '

students reg1stered in_the col]ege W1]1 not exp1a1n why fewer students are

reg1ster1ng 1n thﬁt’c;;1ege, 1f ]oads have r1sen because non-maaors are ,
til1 ha”ef not estab11shed a

X tak1ng more of a department S cour ses ”e

U'l |

causa] exp]anat1on for that Tncreased 1nterest , C
. Y o - e e

Cg - . S ‘ Sy ) T
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The sources of: var1ance however, can fre _ent'”'be;of great po]1cy

’iteach1ng un1t as. w i].as dm1n1strat1ve off1cers are unaware of the true

. e
S sourees of var1at1on 1n teach1ng demand P]ann1ng regard1ng cunpacu]ar ;
'7;structure and recru1t1ng may take ent1re1x d1fferent dire6t1ons 1f the '”"; ?’

.~

o~ | (

<ichangés are c]ear]y understood-i_

' The mechan1st1c sourees of 17ad change over any t$ﬁe per1od are three .

T

: \s
" t1on to var1ous student popu]at1ons as, e g 5 maaors 1n the home department,_, o

t. fon- maaor students “in the home co]]ege, and all other students 1n the Uni- = H

__vers1ty These part1cu1ar popu1ations wou]d'y1e1d n1ne 1oad ehanges. In

R - s

-tabu1ar—form we couﬁd represent th1s ana]y51s as: fo]]ows
S o

t

MaJors R ',-' R .

.Co]]eg1ate Non MaJors o -: e

A1l Gther Students.

Each ele ent 1n the tab]e s the change Tn cred1t hours (pos1t1ve or nega-

i

- t1ve) assoc1ated W1th the 1oad and popu]at1on factor 1n the part1cu]ar .
N f'

-co]umn and row.-‘l The sum of an e]ements»1s equa] to the t?tal change 1n

‘ »

-cred1t hours 1n the un1t under study.
Byt L |
7\\;. 5 -.‘.'
I . -




Th]S des1gn 1s, in theory, 1ndef1n1te1y expanSIb;g in: terms of student
,igroups. If the data are ava11ab1e, e.g ; 1n place of majors and two—c]

¥>of non-magurs, one’ could have\)ach separate maaor w1th1n the un1ver51ty, or

hu-each separate co]]ege These could be separated 1nto ma]e and fema]e students

SR
N

'QvOP'by studentheveT or. both 2. SEion. avn

Gther student populat1on group1ngs wh1ch are

séﬁof ana]yt1c 1nterest may be used as Tong as the set: of popu]at1on group1ngs

A}

T £
--_def?ned 1nc1udes aTT students whp take course work 1n the' teagh1ng un1t under .

’f-study Wh1]e the d1scuss1on wh1eh foTTows uses tota] student ered1t hours

v -~

h_and students c]assed 1n two groups a co]]ege s own»students and aTT other
‘&

un1ver51ty students fhe formu1a$ are* read11y adaptabTe to more comp]ex | ;):;

: ! -‘ . ) e " » . . -
ana1ys1s AT ST - Sl

v%i' The method to be descr15ed can be used to ana]yze changes over any t1me

: ,per1od subaect only to: data ava11ab111ty.- D1fferenees between Fa]].term

'iand Spr1ng ter. nay be of 1nterest Trends over a per1od o? years wq]] often .
. {

e"\. -
be revea11ng, part1cu]ar4y when compared to paralTe] trends in other teach1ng '
: . oo ¢ C. L : e v
N o a . o . [ ks ',;_..“‘ 7(, B .‘
Formulas to Compute Sources of Cred1t Hour Ehange ‘ ;:-ﬂvT7
Let:réix = Headcount enro]lmenta base per1od, student set %7 ' f.; kf'
. ENx = Headcount enro]]ment nth per1od, student set X,
"+ Lix = Mean credit load, base per1od student set ¥+ .];F:f=r__:_ r;'l'L )
'.Lﬁi ="Mean cred1t Toad Nth per1od, student set x. fg;i;*" S j.\'_'-l'
Plx = Proport1on of tota] créd1ts\taken tq,the teaéh1ng un1tV' ‘
be1ng anaTyzed base per1od student set x: ﬁ_; :” 1f i f."f;h

o ~3
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Prcpcrt1on cf tota] cred1ts taken 1n the teach1ng ‘nlt

L

=
ll

P e bt =

o

3 Cred1ts taught to set x students, base per1od

o
[
E
n

nzv‘
5
n

= Cred1ts taught to set x students Nth per1od

o X
n

—ti
no

B1fference in cred1ts taught- IENX-Elxl LA%iwafl

7s6redit_éhangevattr1butab1e to enro11ment change

—
=2
n

. = Credit change attributable to 1oad change

' .5fﬁreait-chanQE'attr1butab1e;tq proport1on change

g
1l

fhﬁercentage'effect attr1buﬁable to enro]]ment change;l”"

0
&y
1

Percentage effect attr1butab1e to 1cad change ;’;'fj;*-iﬁﬂﬂfffff.,f

.xz
- H
"

0,
C N
u

= Percentage effect attr1butab]e to proport1on change;;- -;" f,”;lna1’-

Then¥1n the s1mp1est approach

R S

(). Tﬁ [Eg;m ] (cix)
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4 _“isnovers1mp1if? d nd may produce m1s]ead1ng resu]ts._'It W111 ‘be*seen ',_*a%,$

'that TE Tz, ahd TP m1ght be determ1ned 1n d1ff*rent orderse“_One cou]d,mi;;‘*"\'

Px-Pix

) ;e g., ca]eu]ate TP f1rst as ——51;- (Clx) 1n wh1eh case the two fo]]ow1ng ;:!-;}%-

s

"’;pated f1rst than if 1t 1s cbmputed'1ast

There 1s no apparent reason to-
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‘Schematic Representation of Sources = .
of Change in Credit Hours Taughtﬁiz . :
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. ,effects to the prlmary effects, the authors have done so However, a11

" “such efforts are conceptual]y un§at1sfy1ng S1nce the Jo1nt effects are‘f :

-’

"tru1y dependent on the 1nteract1un of more than one ehange 1n the prlmary
- :, R X / L
;1measures Furthermore, the credlt hour va1ue oF a Jo1nt eF?ect may some- ~_ “

"t1mes be greater than that of one of the pr1many effects Al]ocat1nglthe ,"f”

' 301nlfeffects can produce analyt1ca]]y nns]ead1ng 1nformat1on in some'c sgs

'}.Thus we prefer to-state a]] seveﬂ sources of change separate]y
An Examp]e Us1ng;$e1ectedci“”'“””‘ ,

i?j ' Th1s sect1oﬁ ana]yzes the sources of cred1t hour 1oad changes from

no]ogy, and Educat1on at the Un1ver51tyao es *;For,'ach teéch1ng

'5ifunﬂt the student sets ana]yzed are studentS-reg1stered 1n fhat un1t and

.s

'ff;a11 other students on the Tw1n C1t1es campus of the Un1vers1tz of MJnnesota vigi

.i',The two f1gures for headcount enrollment add 1n every case toithe tota] \

A -F‘QT .': ’

~-;‘f%b1e 1 d1sp1ays the computat1ona] data fﬁé crédit*hourst_hown‘aré“ '

' athose#tauéht—by each enro]iment un1t to 1ts own»students and to.a1] other
istudentsc, The mean cred1t 1oad data show the averagé‘number of a]] cred1ts hit
'.taken by the students 1n each set (not; 1t shou]d be noted the nran 1oad .vii
'?;'taken in the teach1ng un1t The 1atter data are added 1n the f611GW1nf'two ,)

'fﬂﬁl1nes 1n order to produce the proport1on taught W1th1n the teach:ng

~ : 47«4;4,74)

i;2d1vﬁd1ng mean-tota] cred1t 1oad by meant;_ed1t ]oad 1n’the teach1ng Unltb

";The change rat1os (e ;;p)”are ca]cu]ated'forleaoh of therslx student sets
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Computat10nal Data tor Determ1n1ng :

V

Sources of Change 1n Credtt Hours Taught by Se]ected f SR “; ']Jfffi,ittl”‘ '

:;'L?jf7§f- *""?l#ﬂ'}pﬁ,t, Un1ts of the Un1vers1ty of Mlnnesota

I R Terms of 1974"and 1976 A
S "“%%4ET7———-—~hmmhg EMwﬁmﬁﬂ—ddf
L1bera1 Arts Atl Other Techno]ogy Atl Other Educatton i Other.i,” |

S ,Students Students 1 Students Students Students Students i |
T ik - Fat /Termd o ",: o _”; o ‘;_ ﬂf_‘“
Credit fours Taught, 1971 (CIX) + 1%, 928,, 609 B55 . 560 2,04 66
| ,Cred1t Hours Taught 1976 (C”x) 157 5 55 78] 205 ?60‘573:,_ 19,877 15,00 .-
T eadeoutt Envlent, o7 (Elx) i 501':vf'25 %398 ¥, A 851'35 w020
- fHéadcount Enrol] ment 1976 (ENX) I B8 4;122.';‘.g41 e 2 o a0

b Creditload, 9 (L5 B8 g WA g R B
MGt at WY, BB mE BB R DB R

| T_Mean Gt Lid § in Gotlege, 1971 .', I i 'tﬁdt.de; ?.TI.QS“.;I: 2 ik o
‘h{“Mean Gredlt Load in Co]tege, 1976_. SR 1% - ‘10;97 s LKL *349 o

¢

ﬁ“thwhm1n%HmetW1@“h}.%%% ZQN%QW‘NMMQf;JmUS”.%%@~'£NWQ§ 3

B ;“Rroport1on in College 1976 (PNX) ; .702226 -.im.l581515'\',784692‘l,.{;116466 683002 . 02739t R

CM@ML@ o E SRR R TR U S RO T o
- Change in Enrot]menth (e) ;016056 t 117684 . t2045724 4, 0650901‘j2;630516 t 069983 .
~Change in Credit Load | ;L (1) ~.081788 é93234 ;033863 -;040093 . - 218750 " ;026283 .
Ehange in Prdporttdn 1n edltege (p) 110364 24]733 (+0275% ¥, ]44376 1, 269271 132525 V~,:




TabTe 2. d1sp1ays the resuTts of the source of change computat1ons
';: uS1ng the. method d1scussed above Sources of change are shown 1n absoTute o
‘cred1t hours and 1n terms of percentagé of the totaT change Each of the

sets ofucred1t hour caTcuTat1ons shoqu add to- the absoTute change in: cred1t

'*?ghours taught and each of the sets of percentage caTcuTat1ons shoqu add

'»centage-sho

a }Toad of that source or.comb1nat1on of sources of change 1f no other source

fof change Were operant Thus the sum of aTT change vectors W1TT be +100%
f-where cred1t hours have 1ncreased and -100% where they have decr ed '2" -
The resu]ts show var1ous patterns The drop 1n t1bera1 Arts Toad |
"stems mostTy from the tendency of both its own. students and other students
vto take more of the1r Work eTseWhere The uncr1t1ca1 assumpt1on that B
fenro]]ment dec11ne Was the ma1n source 1s not supported S1nce the effect

‘_:‘of headcount dec11ne in L1bera1 Arts is more than offSet by 1nc eases eTse,¢»’
.éwmwe';" P ; ;d.dgj" .,_Hf _f}_" ;

: The 1ncrease in TechnoTogy teach1ng 10ad foTTows from headcount 1n-
}{'creases both W1th1n and W1thout the coTTege but more s1gn1f1cant1y from theh
'tendency of aTT students, but part1cu1ar1y -non- TechnoTogy students “to take
.;more work in TechnoTogy as opposed to other coTTeges The suggest1on 1s
Ethat the curr1cu1um, or perhaps the teach1ng qua]1ty, 1n Techno]ogy has
f:'become more attract1ve There are of course; ~other p0551b111t1es ‘Has

:;grade 1nf1at1on pTayed a part7 Is TechnoTogy teach1ng courses WhTCh aré

'-_cTose compet1tors w1th the offer1ngs of other coTTeges7 Are the offsettTﬁg
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aiééuggéa here is in making the search for the underly1ng causes of

'(n

'change a more efficient-process Note that more deta1led analys1s WOu]d:LTT}f

reveal wh1ch colleges students are f1nd1ng Technology courses more,atrr; "

' :tract1ve anf?to what degree Q-;- | L. ',._‘ . ég.,?ii~‘7*3
In Educat1on a decl1ne 1n proport1on of Educat1on cred1ts taken by

_non Educat1on students is. overwhelmed by an 1ncreased concentrat1on of

~ L ea
77 course work w1th1n theVCollege by 1ts own stud " The maaor 1nfluence :
:'ron the overall decl1ne.1s the %harply decreased otal cred1t lead of Edu5i55~‘~:

.?cat1on students * The . pattern of change sources suggests a shan sh1ft From

I

[N

trad1t1onal undergraduate full t1me teacher preparat1on toward serV1ce to'\;”;.

:’part t1me students whose 1nterests ‘are narrowly concentrated On courses

'w1th1n the College of’ Educat1on The 1nfer5nce is. that the customers of
R

“the Educat1on college are 1ncreas1ngly in- serv1ce teaehers $Eek1ng ma1nten-3r s

. ance and upgrad1ng of the1r sk1lls Th1s suggests the poss7b1]1ty of

B ,7,,,,4, ,,,,,,,,,,,,,,

-

Educat1on students w1th and W1thout teach1ng cert1f1cates or the Bachelor S

° o 'f"“.. -]
1'-"7 T . -

'degree in Educat1on . AT ,“‘.-" oo ,-;;
i B . L3 . . = o~ ) f ‘v_.,_'

‘ S ) » | ,‘ N : .

. Gonclus1on S _~2 o T ‘.~\, . ;_

Source of change,analys1s oFFers a tech;‘que for qu1ck 1solat1on o?

the mechan1st1c 1hfluences wh1ch lead to enrollnent changewand the assess-'

.ment of the re]at1ve sugn1f1cance of each It is a general1zable method f@{jf”"

. 41

sets For wh1ch the underly1ng raw data are.ava1lable It 1s read1ly
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-adaptab]e to computer programm1ng and w1th m1n1ma1 add1t1ona1 effort

‘

'<t1me serles show1ng trends in. the 1nf1uence of the var1ous ehange sourc'

.<'on se]ected student sets can be produced ‘ j

l -

Carefu] and se]ect1ve use of source of change ana]ys1s has the o

-/
/

’ _potent1a1 to e11m1nate expens1ve and t1me consum1ng survey research orn‘

'at 1east to d1sc1ose where the 1atter may be most eff1c1ent1y emp]oyed

' :what students do s frequént]y more révea11ng and more dependab]e than ;,L

‘iaiwhat they say aﬁa d1rect behav1ora1 observat1oﬁ where At is f”a:;b]e,
‘“::should a]ways precede, and somet1mes can rep]ace 1ess obJect1ve approaches.'fﬁ

As compet1t1on for students 1ncreases 1n the com1ng decade, under-

A

af'stand1ng of the patterns of student cho1ce hﬂ]] become 1ncreas1ng]y cr1t1ca1_ﬂ
ifj;to ma1nta1n1ng vo]ume and understand1ng 1nterna1 compet1t1ve patterns w111
"@be 1mportant to contro]11ng costs Source of change ana]ys1s offers a

'f; pr#mary approach to the 1dent1f1cat1on of prob]ems and opportun1t1es
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lffor wh1ch dafé is%ava11ab1e._ Var1ous course 1eve1s can be separate]y analyzed

.';

7
‘

S : . =" \\
‘ . . EEY
. . o 4 oy \
. ] ~-15- ' '; ’
B . o o ; Z
.,Féétﬁétés. o o :
) * _ . ,

’

'1 The teach1ng 1oad to be stud1ed can be exp s d in cred1t hours weék]y

2t L

instudEnt e]aSS hours, course reg1str§t10ns, or any etber stuﬂent demand measune .
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L As a pract1ca] matter, extreme d1saggregat1bn can 1ead to mathemat1ca]

' eomp]exnty and ep1soda] results Wh1ch may concea] rathér than e]uc1date trends
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