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One of a series of sixteen knowledge transformaticn

papers, this paper examines the advantages and disadvantages of

1c:gitndina1 studies as a method for evaluating veccational prcgrasms.

Pirst, longitudinal methods are defined for the differences tetween

them and cross-sectional studies are established. The results of a

literature search conducted on the ERIC databacse are pravided, -

showing that eighteen studies relevant to vocational educaticn used

longitudinal methods. Then, the importance of lcngitudinal data is

enmphasized because of its role in studying the relationships' tetveen

vocat ional program practices and student develcgment. In the next

gection, ways to implement longitudinal studies are discussed. The

data requirements are found to include input iifcrﬁaticn on tiography

and enrollment; process data, such as student prcqgress and program

‘characteristics; and output information on termination, initial

placement, and follow-up. The conclusicn ackncwledges the problems

asscciated with such studies to be the complicated prccess of data

collection, the length cf time involved, and the lack of prototypes

for vccaticnal educators to follow. References are cited at the end.
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Now that!pdueatars have sén asked to accnunt for and ust1fy vocational pro-

o grams to’ “federal, state, ‘and laeal ‘agencies, more saph;sg*gated ‘evaluati®n . - :
e techniques have ‘become- necessary.’ As a result, vocational educatdrs have ex- - ‘
- 7 /pressed concerm over identifying the most’cost-effective procedure for evalua- .

., - ting vbcational programs dn spétific situations. This paper provides- informa-

__/ tion anlthgfgdvantgges and. disadvantages of: one ‘technique for evaluating vqca- L
_ tional, programs--the longitudinal study, Some ékamplesdgg the applicatjon of: .
) -xf>51nngitud1nal methuds to v:;atlunal educafian are also-presented. .

= is'
, "Lungitud;nal Methods as Tools for Evaluating Vacstlﬂnal Educatin*" is one uf
- -a series of 16 papers prnducedAdurlng the first year of the National Center's. .

- .- knowledge transformation program. The 16 papers are concentrated in the four

. theme areas’ empha51;ed under the National Center, contract: special needs sub- . t
Co papulafinﬂs sex fairness, pldnning, and evalﬂht%ﬁh in VDcatlunal‘EigEEtlan ;ff§'

The review and synthesis nf reésearch in each topic area is intended to communmi-
'cate knowledge and suggest . appllcatians Papers should be of interest to’ 311
AVacatlunar'educatars “ineluding admlnlstrats;s* researchers federal agency
‘persan , and the Natlgngl Center staff.

- The prgfessiﬁn is indebted to Dr. David J, Pucel fur his schalarshlp in prep;}bﬂs
ing this paper. Recognition jis also due Dr, Jerome T. Kapes, Texas A § M Uni-
‘versity, Dr. .Laurabeth -Hicks, U. S. Office of - Education, and Dr. iay A, Adams,

" the National Center for Research in Voc#onal Education, for their critical re- '
view of the manuscript., Dr. Carol P. Kowle, research sp321allst ‘supervised the -
publlcatinn Df the series, Ms. Jo-Ann Cherry coardlnated editing and pFoduction. v
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Now ‘that educééars ha§l been askgd to account for and Juétlfy vocatlonal prﬁ=d
V. grams to f 1, state, and local agencies, the need .for- more sophisticated

! tecﬁnlques OT evaluatlng,vacatlonal educat1an has increased. In the past,
') 'mnny vocational eﬁucatars felt- that formal’ Educatlﬂn ‘was ‘an unnec,fsary bur-ﬂ
.den in the opewation of vacatlanal educatlan%pregrams* If the success of a~ "
prcgram could beydetermine 1nformally, thensmoTe money resources would be
avarlable for Dperatlng pngraﬁs¥§s$h15 situation is now cRdngin Most voca-
_ tional personnel would aghee that evaluatig , which produces datig;blch can be
" shared with dEE;51Bn5 maké TS, is a necessar part of the present and future
.+ operation of a program, -+ L T
The yuestion no lunger }s,. "Should ore evaluate?" The question is, 'What types f
of procedures will be cost- effective for evaluating Ygqcational programs in o
sspecific situations?' This ‘paper is written to provide information concernlng .
* the advantalfes“and Q}addvantages of using longitudina method$ of evaluating ™ o
5 .Vocatienal e ucdtion’. Some examples of the appllca,tﬁ?n of thes& methqu to .
/ vocational Ed ic¥tion are also givén. ’ i
" _ ., . i - © e LI ‘s
l . < : S, R
DNEITUDINAL METHGDS oo e . - . oy : fgé*?

: Ce M © - = ] .
f,g In general langltudlnal methads refer to th e used to gdther information over 1
], a per;od of time. “Hawever much more precise definitiond Are available., Atcord-
v ing’ f!okhe gFfli}’ClOPEdld of Educational Evaluation, "In a longitudinal study, re-

peated measurements are t: Fﬂ of the same subjects, usually '‘ayer a’long period
of time." (Anderson et alkXN 1975, p. 229). .The assumpfion in a ‘pure longitu-
gnal eviluation igjthat edch of the measures taken at different po;nts in time
, wlll Pe Lumpdr#blef which Tesu,lts in the term "repeated jpeasurements:' I tu:t
it has been 5ugg;5t2d#$lmt in oxder ‘for a tudy.to be JStru; longitudinal Jtud}j\ ‘
the same lnstrumgms must be wsed to gather the information eaeh time information
f lsjgathered As. Anderson. anﬁ:assoqi&teq (1975) state: '"Some purists argue, how-
. gver,[ that a true longitudjmd® study cannot tcleieghanges in lnstrumgpf‘itibn-;
S hufﬂs au;;eanve meffsur;s" (p.. 231). v : ' S

e

L& example uF i« pure langitudlnal stug

- low ip tht'grdiiuatcs of a vogational fhorticulture pregrap oge, three, #nd fi

" y*ear% after they graduate from_the®pfogram. The same follow- up instrument w&ufq_"' h

- be uged so th 33 t the same data would be gatheted each time. The.basic purpose >
would be 'to sece Whate chamges occurred after one, three, and.five years. In this
study, the same information would be gathered From the same people eath time with
the same instxgumeht. /It would take a minimum of five years after the class grad- .

. uated’ to ghther gll of the information ne jessary:.to determine what LBSHEE% actu- %

\ - uaL’g’ dic OLCL’!Z; one,. three, ‘and f'lve years ,.ai'tETa graduat;nn : <

ly in vocational edugation wouldfa to fol- . =

. i . H = T .
."“ {‘; i ~ ‘ , , ! - 1
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This type ef study 15 eentﬁeeted Hith a.cross- seetlenal stedy A erees— ]

. sectipftal, sfudy gathers the same 1ﬁferﬁetlen from different greupsref 1ndividl ¥
< . uals who hgve been sdlected because they represent different stages of develop-

‘ " ment, .The/data.-from these aiffereﬁ€7g oups are compared %o determine what
changes occur as people or programs pregreee ‘through dlfferept stages of develop-
- ment. For example, rather than waltlng five years to geth the information'

«on the gmliuates of the.horticulture pregram a gfd’u ngividuaie that. grad-

» uated one 'ydar ago would be identified, another gfeup thet gradugted three-
yeers ago would, be identified, and another group that .graduatefi¥ive years ago

- woulld be identified. Tﬁeee individuals would be administeréd the same follow-
up instrument dt the sdme . time and the results would be compared to determine
what changes_ were expefleﬁeed by graduates one, E{ree, end five years after

~graduetlen N . .
‘E - There are adventeges end dleadveﬁtagee to each of £hese types of preeedﬁ§
w » . The.major advantage Yo the longitudinal Study is that the same group is sur-
* ' veyed over differept periods of time. The group is thé& same bécause the, deta A
“‘are actually gathered from the same individuals each time. , A major dishdvan-
tage is that a longitudinal study requires a leﬂg period of time before all
-of the information is gathered for analysis.and JSEISIOD making,  Many tipes
program opegation decisions cannot wait thgt long. Another dlsadvenﬁegeJ par-
tleuIerli if test deta are belng gathered is that the same greup ef peop%i
me

y’.

o

Lpregrésees becauee ef famlllarlty wlth‘the 1nstfument,, L0 . i r
= = - L4
; *he advantage of a cross- sectlﬂnal study is fhat it e%%ﬁbe aeeOmpllehed withiny |
a shoTter period of time. ' All ‘'of the information ‘can be:-gathéred at the same <,
- . « point in time because it. is gather@d from different groups of individuals. The °
’ major disadvantage, however, is that one must assume that the‘data ga hered at -
the same time from different groups of individuals who represent .diffe rent

y .-~ stages of development are equivalent to data gathered from, the same roup. of
o g P! q! group.

}- eqple at the same stages of development Many times this, aeeumpt;en 1e dlffl?
nglt to make. . . ,

‘ \ . .
e FDr example, is it reaeqnable ‘to assume- that de2151o§% made from da taigathered
--(;i;; from a graduitlng Elaes one, threeiQeﬁd flve years ldter will be the Same as
) ‘4dee151ene made if the same data are gatherad from djfferent groups of greduetee
one,three, and five years later? Differemceés betdfen the one, three, .and ffve
vear data in the first case can be attributed to changes that occurred over'
tlme lefereneee*between the one, three, and five year data in theﬁseeond case 4
may be ettr1butéd to differences in the groups of individuals from which the - .
data were gathered (odne, three,/and five year greduateeé -and/$r changes that
may have eceurred over tlme,?" : : . Ezjx
C . - ~ kS s ('.ﬁz : @ ’
As can be scen-from the ‘examplesfabove, both the lnngltudlndl ‘and cross-sectional
cvaluation éfelgﬂs take into account ;Aﬁnge over a period ofjtime. They arc
‘viewed as development,evaluation designs, becadse they €xamine -the develupméni \

P of someé situation over time. Both of these types of etudle% can be contrasted
¥ ., wWith "one-shot" cvaluation. That type of etudy is the one most often used by
: ' A
e
— ) . X
Ji, YA
- o .
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vocat fonal ‘edud ‘ators in ;Qnductlng fullgw ups ‘and ‘other dEerlptlve studies.
The ‘graduates of the horticulture program would be followed up one year after
graduation and the results described without examining what happened to these

K . = Yoo S ‘,_i’b._.ﬁ_,_,

— " individuals over different periods of time.  Another example woFtE be,gqgntlng . <
. = . .

and reparting the number of penple entering a _progranm. _
Lo 0 v
e Both the longitudinal: aﬂé cross-sectional designs have 'limited uses in evalui
ating voca#tional éducation when Gsed in their pure forms. They are prfmarlly
. designed to examine individuals, programs, or other phenomena to determine
develapméht o6r lack of develapment over time. Used in this way, their primary
use would be' to answer quESthnS like the following: :
8 L .
- = N * ‘ % .* 7 r'!
1. - What changes$ occur in the employment situations of graduates
* as they develop their careers?-. ) : p

. *2.  What faﬁtorsiinfluengg student choicés as t hey matyre?
3. How do the sklll levels of students change with: 1ncreased
amounts. of instruction? k X

Thegc questlons represent- the many types of qu25t10ns that need to be asked 1n-
Gfder to evaluate and i1mprove vocational prngrammlng
v Other primary concerns of vocational educators are to dgtermlne the relatlve
efficiency or comparable perfprmance of programs, or to 1dent1fy factors P
leading to success of students. Theréfore—-gh s paper addresses longitudinal
Tmefﬁodsifram a much broader perspectlve thgn that' of a pure- lnngltudlnal evalua-
tion. s / : . Y
: \ ' Q '
Longitudinal methods are treated Jhere as tools ‘that would be useful in gath-
ering informatjon from the same individuals or progeams over time without the”
restriction that the information must be gathered with the same instrument or
- be c¢qmparable information. Longitudinal methods in this paper are viewed as
.- invofving the develbpment and analysis of a,data base over time that pertaind
" to a given individual, class, program, s¢hool, or other unit that one wishes
. to evaluate. The use of th1§ deflnltionﬁgiles.fon the examination of rela-
tionships between different types of ‘information that' can be gathered: about
a Pd?tlLulaf 1ﬂd;V1du41 ar pr@gram For Exémpla, a dEtlSan mdker migﬁt bL
ing a segretarlal prcgram prior o taklng part in the vo;atlanal program and
EhLlrlﬂmplDymEQt supervisors' ratings of performance after they graduate from
the -program. In order to address this question, it would be necessary to
gather the clerical aptitude information from individuals before'they epter
_the program and to gather<the supervisor evaluations: after graduation. Although
. these two types of informition are quite different,, in order to study the rela-
tlQﬂ%hlp between them, it would be necessary to gather information from the
. same 1nd1v1du;l at v1ryfng polnta in time.,” L , .

s /
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LITERATURE REVIEW — ‘ . S L
(9 S ) ‘ . - )

An ERIC search was conducted to identify studies which used longitudinal meth-
ods. The abstracts of many studies were reviewed. 'Only eighteen studies could . .
be identified which apparently utilized 1@p§itﬂdinal_meﬁh@§5 thav#would have .
relevance to ‘evaluation problems faced byocatignal educators./ Of these, one
study used the pure form of the longitudilgg metgad described earlier, in only -

one section. This study undertook to follow-up the total ninth grade classes -
of three medium-sized Pennsylvania school districts for a period of ten years !
(Kapes et al., 1974). A wide variety of psychological tests, grades, and .

school -success information were gathered on the same students repeatedly as

they progressed through their high school programs:. The data collected were

thenlgnalyzéﬂ to determine changes in the students over periods of time land to

‘ sec if the changiéain the students were affected by the types of programs in {
g which they enroll®d and other variables. Data were élso;used to examine rela-

tionships between different types of dita such as what §actors might be related -
to dropping out of a program as contrasted with successful completion of *a pro-
gram, ; :

= £ . ﬁ‘ '
Another study which co}lected truly longitudinal data for three consecutive
years was Projéct’LDNG“TEP (The Longitudinal Study of Educational Practices)
which attempted to evaluate different developmental projects aimed at increas-
ing language and math skills, Coles and gssociates (1976) stated that '"The
general emphasis.of Project LONGSTEP was on the identification of changes in
student achievemént that occurred as,a result-of intensive educdfional innova-.
tion" (p. vi). It was designed to rélate four basic categories of data: home’
background, initial achievement™status, educational treatment,.and teacher
characteristics, to posttest performance. ‘‘Although the study .gathered some -
-~ of the data from the same individuals over a period of time, the data were not
used as much to look.at changes over time as to determine relationships between
“types of data using correlation ?nd regression techniques.

“The two preyious studies were the only two identifidd which minimally conformed
in part to the strjct definition of a longitudinal study. The other studies
identified in ‘the Aiterature as referred longitudinal studies used the more
liberal defipiti ’

s

) ~—~0ne of these was a Career Thresholds study conducted by Herbert 5. Parnes and
/~  associates at the Center for Human Resource Research at The Oh4o State University
- (Parnes et al., 1971). The study was designed to gather data on four subsets of
2, .the population: men forty-five to fifty-nine years of age, women thirty to.forty-
four -years of age, young men fourteen to twenty-four years of age,~and young wo-
men fourteen to twenty-four y¢®rs of age. The data were then analyzed for each
‘ group in an attempt to identify characteristics that appear t?‘he important in
’ explaining vdriations in labor market experience. ' )
T . . .
Another example of such a study is the Nurse Cdreer Pattern Study (Knopf, 1975).
The data were.gathered from people . who entered schools preparing registered

. 4
_4-
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7 purses in 1962, 11965, and 1967. The rj%;onale for ;clc;tlng lﬁhg;tudlnal meth-

;udg was similar to the underlying rationale used by many resedrchers. Knopf
'(19?5) found that M"it was expected that through following afd surveying the

same cﬁharts uver ‘a perlnd nf’years a b&tter plgture Qf nu151ﬁg studént and
Cnlle;tlng Lpfarmatlﬂn on the same. 1nd1V1duals over a periad of tlme ellmiﬂated
the need to assume that the peaple from whom "the information was gathered were
similar. They were not only similar, they were identical, Rarely can: one go-

-back 'to historical data stored in existing records te identify all of the infor-

mation needed to classify individpals into groups for comparison. In a study
designed to obtain information from the same’ individuals over a period of time,
criterion data c¢an be gathered to compare grpupsg Data can also be gathéred .
which allow the members :.of the population being studied to be éubd1V1ded into
samples for the, study of questions of interest. For example, in the case of
of the Nurse- Career Pattern Study, biographical data were gathered on the 5ty-
dents as they progressed through the program. Later,; when it whAs determined

which students graduated and which studegts withdrew, the two groups could be-

.Lompared on the originhl biographical daka. Using data .such as these, it would

be possible to divide groups according to some biographical characteristics and

then to determine how many of each ~group withdrew-or dropped out at a latEf date.

A similar rationale was Ancorporated "into a six- Yﬂdf study of potential, counsel -
ing aids for vocational students at the pDatsELondqu level.  Project MINISCORE
was conducted in thé state. oF Minnesota over a peri® of six years and funded

by the U.S. Office of Education (Nelson und Pucel; 1972) * A datha base, includ-
ing biographical information and test information upon ﬂpplliatlofb was deyel-
bped on approximately 15,000 students who applied for admission to the-area
vocational-technical schools of Minnesota. These individuals were then  followed
through their educational programs to determine which students were admitted or

not admitted and which students successfully graduated or withdrew fram’programsj

rigraduation, those people who graduated and their employers were
the job., It was, then possible to study the relationships between

‘the test data’ and other - CthdCtgtlgtlLH nf students upon application and their
- success’rates after Lampleting programs.’ ¥ In addition, bécause the data base

existed, numerous studies‘'of interest to vocatlgnal educators in Minnesota were,
conducted. . . , .

Studies §qu as the Career Thresholds Study, the Nurse Career Pattern Study, and -

Project MINISCORE secem to be the most useful applications of the longitudinal
method to vocational education. It does not appear practical to restrict use
of langltudlnnl msthod% to those studiés thvt gather the same information on

=

the same group of individuals usxng khe same lnstrumgnt% over 4 p;#aad of time.
A broader perspective would be to gather-information.of ‘interest
- individuals over time whether or not it is nLL2§5ar11y the ldEntiﬁ}l 1ntDrm1tluﬁ

rom the same

and then to examine relationships Jmong those data.' : f
[n addition to the atudlcs reported hove, there are a number of classic longl—’
tudinnl studies which should be meurioned hcgnuse thgy do prnv1dc information on
techniques which may be applicable tu 1tud\xng VDLJELUHJI ceducation. The major
goal of these studies was to uncover Tel ltn)nshlpa between the, characteristics
and histories of pqu}g and their caxug-*dcvc{upmcna, ' :

4
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Qn= of the asr11egt studies was.begun “ip-1921 by Les
gﬂ!i 1948) . The»study _gathered data'n ‘1 400 gift
- gathered follow-up data Qnsthese same children in -1¢
‘“This study was a;med at be;ng able o' better underst
gift d children. '

5

th 1 57, M‘nald E Super and‘“ his assama@tes dESEI‘le
search conducted dpr;ng the Career Pattern Study (St

. sstudy, gatRered longitudinal informatign felated to v

group of ninth grade boys from the tlme-they were fo
!they=were thirty-five. The basic purpase was .to und
of . vocational development, -

Ancther well-known classic 1ang1tud1nal study was . Pr
Cooley, 1966). This study was pr;marlly concerned w
career development ‘of American youth. = Information w

- sample of 400,000 ninth through twelfth grade studen
of educatlgnal psycholuglcal tests and inventories.

sought between these data on the students and their
haviﬂr after h;gh schnal

VOCATIONAL EDUCATION DATA AND S
LONGITUDINAL METHODS = o -

- . Y . = . +

In the final analysis, it appears that the basic pur]
i's ‘'to provide educational programs that will assist :
ment of employment related-skills and attltudes Th
ofy any vocatloﬂsé education evaluation system must b
grams have the desired impact on students. Consequer
grams become the CEﬁtTal focus of data gathering. D:
ine relat10n5h1p§ beﬁween stuggnt characteristics anc

~ teristics of the pfogranm. In this way it becomes pos

of pragram practices bring about -the de51red nutcome*

' vacatlgnal pragram pTaGt1EE% and student develapment

the relationships between. StUdEﬁt% and programs unles
on the same %tudentﬁ And pragr4mb over time.

It is thEGFEtlLally p0§51ble to set up prerlmental d
mental and Qontrol groups and to- randcmly assign *$tud
practices which do not require longitudinal data. Ho
rarely passible 1t Would not make sense for a vocat
students to'programs at random, akd it costs money’ to
from control groups that are not actually tﬂkLng part

It is also poss1blc to 1dgnt1Fy groups of studgnts an

or thought earlier and to relate that to their presen

people employed -in unrelated OLLupntfons after’ gr;dun
T & .F
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“and asked.what their occupational goul “upon entering the program was in order to

determine if the OkLupdtlDﬁH they entered are the ones thcy dLglré¢ At the s
timéS. the ‘resuits of such questloning are not,always accurate. Lonklng back mH
not hlVE thc same rcsults as would have heen obtaihed if students were. asked that
question ‘when: thcy entgred "the, program. Students might try to rationalize the .
QLCUPAtlDﬁ% they actually ehtered by saying they.are the ones they originally
wnshcd to enter even though thsy ﬁrlglnglly dld not feel ghat way.

’ ‘a .

m;ght nat Ee Dbta;ngbleq‘ lar gxampl , ;t one were 1ntergstsd fn‘haw many tEChﬂl—
cal skills welders gained from a program, it would not be.possible to determine

how much skill they had when they .entered a prggram if that data were not col-

lected at the time of entry. .

Gathering and storing longitudinal data in ways that allow them to be identified
with a pﬂftlguldr student alldws for the use of methods that eliminate these and
other prohlcms .However, other problems do arise. For instance, if students are
not. assigned randomly to programs and cducational practices, it is not possible to
sk JhHHT causial crelationships.  Although this is a limitation, it still 1s possi-

Lle to use correlational and other statistical techniques to examine relationships.

The storage of the data and the development of a continuing student or program
record over time is another¥problem of longitudinal data. If the longitudinal
data are to be useful, they must be stored in a composite record for cach student
and updated as more ddtﬂ become available ¢n that student or the program in which
he or she is enrolled. For only if the relavionship is established between a
particular student and the student's program can the statistical and analytical
procedures which make longitudinal methods "powertful tools be realized,

IMPLEMENTING LONGITUDINAL METHODS

F’. B
L]

As was pointed out carlier, the primary ffactor in implementing longitudinal meth-
ods is the availability of data gathered on the same individuals and their pro-
grams over o period of time. This allows for the investigation of relationships
among information obtained on individoals and their programs as they progress
through vocational programs. Currently, most vocational schools have the basic
informition necessary to create a longitudinal data basc available to them. How-
ever, .this information is stored in many different forms and locations.  For
example, student application information is stored with those people who counl
and admit students to the vocational school.  Budgeting informition is stored
with the administrative offices,  Student prmgru%% information i+ tored 1n tiles
of transcripts. Placement and follow-up information is found in a variety of lo-
cations depending upon whether instroctors keep the information or 1+ i jathered
in a1 central source.  The same condition also tends to exist with data collected

by =state and' federal apencies,

The major problem in the application of longitoadis b methods 1o the Tnvestigantion
of vocational programs is that of gathering the information on individuals atuld
their programs from many locations and converting it to o format allowing for the

_7-
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investigation_of relationships. Few people can obtain the data from this type
of disjointed data system to apply longitudinal methods, >
What are same possible so lutionﬁ? The first s tep in developing aglongitudinal
data base is the development of a cross-referencing system that will allow in-
formation on a particular %tudcnt to be referenced relative to that student,
and tnformation concerning a particular program to be:referencéd relative to

that program. This would allow the application information on a student to be,

readily related to the follow-up information gathered later. . Each program in

a school would also contain identification information that would allow for sit-

- uations as relating costs-associated with a program to other information avail-7
able on that suame program. The link between the information on students and
their programs would be simple. Part of the students' records would be the -
program in which they are enrolled and that could be indicated by the program
identification information., Afterwards, one system would he déveloped to iden-
tifly 411 of the information on a particular student and another to identify all
informa n on a particular program. A file organization system would allow
an&atlgﬂtarﬁ to enter different liles of information on programs, find infog-
mation on the same program, cnter different files of information on the same”
student, and find information on the student. These systems stil? would he
mechanical systems of physically filing records and then' gathering information
from records. Although this would be a substantial improvement over the cur-
rent situation where it is virtually impossible to cfos€<index various types
of information on students or programs, it would still be cumbersome.

. % {

The next phase of making the 'system more sophisticated would be to develop
compuzerized storage system. The,first stage of this process is the conver-
sion of all of the information to a numerical coding system for a computer
Students and programs are usually assigned identification numbers. Lach type
of information to be stored is categorized and coded. For ecxample, to identify

* the instructional styles of programs onc would ask the question, "What are the
various Ldtﬂgnrlc‘ that might be used to describe the instructional style used
in a program?’ It five steps are identified, they would cach be given a code
number that can be stored in a computer.  Altheugh this sounds simple, it is
a4 very complicated proceduare because 1t is not casy to find systems that per-
mit thegdescription of some of the processes that are used in éducation. Miany —
times these systems mast be creutcﬁ%rjﬁnmc prototype coding systems have been
developed for some of the variables of interest to vocational cducation as
pcople have begun to levelop,management information systems in vocational edu-
cation.  Some example systems are included in Project Baseline (Lee, 1972),
the Minnesota Vocationa! Follow-=lUp System (Pucel, 1973), Gklahoma's management
information system, and the National Vocational Educatrion Data System (VEDS)

' shop Manual, 1978).

stance Work:

After the numerical data codes are created for the program and student data,
data on ecach program and student are stored in a computer or in some form of
storage that can be computer input.  Computers can casily store and access all
of the information on a particular individual and can group that information
together ax long as the information available on a particular student or pro-
gram has the same identification number on all records.  bata stored inoa com-

. puter becomes o readily accessible data base that can be used te examine rela-
tionship=s among various types gf information. ’

} ’ : !
v
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To this point quédel system has been described Far 1mplcmunt1ng 10ng1£ud1n41
methods. Many administrators reel ‘that they do not need all of the information
on all studengs in order to meet federal and state compliance reports er to pro-
vide adequate descriptions of what is occurring within their schools, districts,
or states. They argue that a_sampling approach can bhe used to gdther the infor-
mation which greatly reduces ‘the amount of tffOYt and rcsources needed to gather,
: analyze, and store the information. This is a legitimate argument, but if the
information system is wéll-planned, it should be possible to sample a group o
- people upon 4dmission to programs and then to utitize that same sample as they
: progress through the vocational programs, including thE‘pgitgriauqt1§n follow-
/ up. Using this approach, the information would still be gathered on samples,
o but all of the information would be gdtergd on the same samples, WETth would
allow for studying interrclationships among the various tynes of information.
~The current approach used by most schools, distrigts, and states is to draw™a
" separate sample for ecach type of information necded. It i¢ easier to draw a
sample from the group of people that are available at 4 particular point in
time and then to report intormation on that group, than it is to try to keep
track of information on a particular group of individuals over a long neriod
of- time. ' The latter approach requires keeping better records on individuals
and determining what happens to cach member of the original sample. lHoweven,
. if all of the various types of information required are gathered on the same
“sample, longitudinal methods can he applied to those data. ~

ok

Some of the general types of statistical procedures that are wused with longitu-
dinal data should be mentioned. Data contained in a longitudinal data base
generally are analyzed using some form of régression or correlational analysis
That is, one reason for storing information in numerical code. Other techniques
can be used to examine differences between groups on the same types of infor-
mation, but certain as=umptions have to be made about the cquivalenge of the '
groups that are to he compared, Rargly can vocational educators use "1dDm
sampling procedures that underlie the assumptions for most between-group tests.
However, with the types of information that can be included in a longitpdinal
data base, one -an attempt to obtain essentially equal groups hy matching many

t characteristics of the groups to he studied. Many researchers feel that matched

s of vari-

=
oy

groups provide a reasonahle basti= for using techniques such as analys
ance, chi- square analysis, and other between-group comparison technigques even
though sweme of the sampling assumptions are not met.

; BASIC DATA REQUIREMENTS

What types of data should be gathered for 1Dngitudiﬁnl methods in evaluating
vocational cducation?, ThE primary. types of data should pertain to students
and programs.  In the review of the literaturc, an cftfort was made to identity
those data elements that scemed to appear consistently among various follow-
up and evaluation systems in vocational education. In order to identify a
structure for the types of data, the litersture was reviewed in terms of the
classifications of data provided in lhv “lﬂHL'OtJ Vacatinnwl izlluu Up System:
Rationale and Mcthods (Pucel, 1973). - categorics of
data that might be useful to vocational cducators in pldnnlng and cvaluation.

O
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If data were identified/ipg-the literature that were not contained in those
classifications, the cyagsification system was expanded, The basic categories
of data elements are ptéﬁented in Table [T, "Basic LDngltudlnal Student and Pro-
gram, Data." They are Wivided into thTtE m%por types of 1nformaiﬁon ) input,
(2) ‘program process, ‘and (3) output. . ‘

Most of the data sthn are .obtained from students as they progress thraugh a
vocational prograp. The only program characteristic information included is

the description of the nature of the instructional program actually being de-
livered to students. There are additional program characteristic data that
could he gathered concerning the planning and operation of thg total school
Nhth Could be relatgd to an 1n%truLt10n11 pragram anmp125 1nclude the type
sources avallable fDr htUdEﬂt admlsslnns, or the hlrlng lelClES FDI staff1ng
instructional programs. Such information has not-been included sincegit does
not relate directly to the ;nstrUQtlonal interaction between the students and - -

~ the program which is preparing studénts to enter the world of work. Also, types

of information that allow one to define the context within which vocational
programs are conducted, such as labor market demand and economic condition of
the country’, are not inc¢luded. However, it should be recagnized that any total
information system should include these types of inf@fmé?%bn

Input Data N

r B
As shown in Tables I and II, input information includes both biographical and
enrollment information. The primary purpose of this information is to describe
the student population and to proyide data concerning thc enrollment of stu-
dents in vocational programs.

These two types of information are usually gathered t one off two different
points in time. If one is interested in the nature of.all applicants, the
biographical information is gathered at the time of application, and EnrDilment
information is gathered when those accepted enroll. If information is only de-
sired on those who enroll, both types of information are gathered at enroll-
ment. There are a number of advantages,to gdtherlnk information on all appli-
cants in a longitudinal system. For cxample, it makes it possible to compare
those who are accepted with those who are not, or to identify applicants who
were not accepted in order to compare later job success of those who took part.
in vocational education with those who did not.

Biographical Information

Biographital data can be divided into four suh;gtggorlgs (1) identification
information, (2) categorical information, (3) history information, and (4) test
information. Identification information allows for the 1dcnt1f1gatiﬂn of a
particular individual and also provides information which might be useful in
identifying or 18cating that person in the future. As can be seen from Table
[, this type of information generally includes items such as Social Security
number, name, permuanknt address, telephone number, parent or guardian name,
parent or guardian address, and parent or guardian telephone number,

S
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(AthDFlLdl information_ pr0v1QC% o basis fnr categorizin " studentssfoF future
reporting tu state, federal, and docal gov;rnments or for sampling for -other »
studies. For example, if a question arose LOﬂLETﬂlﬂg th dlffEIEHLE% begtween -
the percentages of males and females who graduated versus those who withdrew
from a particular program, it would be ne ;Qﬁbary to know which students were
male and which were female. In that si ion, the essential plECE of cate-
gorical information would be the sex @

5 3w

{

t student. Some. types of! categorical
information are age, sex, marital status, annual income of household,- 1umb51 of-
people living 4n household, ethnic background, and types of hlndlLJp%

History ‘information provides .information qg the background of the studgnts.
Generally, in vocational education these data elements relate to prior educa-
tional and work history. This information can be used to determine what an
individual has done n the past that might be related to ‘future performance:
When included in a longitudinai data basc, it allows one to study questions
like, '"Does prior work experience in~a vocational areca have an effect on a
person's success in vocational-education in that area?”

E

Another major category of biographic %n;g$mat10n pertains to, an individual's
“instructional readiness to.enter voca atioral programs. This information is of-
ten referred to as "test-data’ since it 1s gsually gathcrLd\glth formal assess-
ment instruments. However, the intent is td determine instructlonal readiness.
The major purpose for pathering this information is to assess an individual's

potential for success in educational programming: It usually attempts to iden-

tify interests, prior skill devglopment in the area of trafning, and basic
scholastic achievement in areas such as reading,. writing, and arithmetic. When
included in a longitudinal data base, these data allow one to study questions
like "What types of special needs support are nceded by students who enter pro-
cgrams with particular levels of instructional readines
lihood of success in a particular vocational program of pruplé who have various

3t

levels of basic learning sKills?

2t

"7\ Enrollment Information

Enrodiment information is used to describe rhe program in which a student
enrolls. It includes information such as whether an individual who dppILEd

for admission to a particular program was accepted, the program in which the
person enrolled, and the program starting date. To a large extent the en-
rollment information can also be considered categorical information because .
it is used to identify enrollment catggories of entering students and appli-
cants. When included in a IDngitl fal data base these data allow one to

study questions like "Are there differences in the vocational program sutcesses
of people who enter programs a different times of the year?" or ”HD ngdu, 5
of different programs CxpeqlgnLﬁ different rates of success?"

The enrollment information in addition to-the biographical information allow
for a description of the student upon entering the vocational program.; They
permit the future identifiction of samples of interest so that certain
relationships can be studied gnd are useful in the preparation of federal,
state, and local reports. f;\ . i
i :
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and "What is the like%- -
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_A mg%e detaxlcd dLHLFrPtth of sLhese LhJIALtEYL%tlkg w;ll*anhL% a.more de-

o - gailed ﬁnvestlggtlon of what factdrs lead ta suéke;'ful programs. - Examples of
) the&e datd 1ﬁcfude lnfﬁTmatlon on pyoféssional resources, capital expenditures;

'lnstructlanal aut1v1t;;s and matﬁrldlh
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When program &haracter;stLL11nform4tlan is 1n;1uded in a lungltudlnal data base
it is powsjiblé to study questions like "'What type of curriculum style is mosty, .
effective in teachihg a particular type of student in_a partl;ular vocdtional . &
ﬁprogfam*” r '""What differences are there in the costs of 32515t%ﬁg a special |

needs student through a vocational prugram as Lgmpared with otHer stpdents?' . -

Output_Bata C ?E Do T S ot /
The third major L&@Egury of dJTJ thit. %hould be 1ncludEd in' a longitudinal data
hAhL is output data. K% Lndl;dtLd in Table I1I, outyut data can be cldj§1512d
into three types; | (1) termination ddtd ~(2) initial placement data, and (3)

_follow=up data. " These. data aré used to destrjbe @éy 1tudcn§F leave a program

‘e dnd %hdf happens to them after tiey leave. Output data have been gathered by
‘vocagional educatork for many years to satisfy 1DLJ1,F itate,; and federal, re-
qulf%mcnts tiowever, few schodls have gathered it in a 1Dn51tud1ndl manner
50 411 three tyg?% of d ta h;v& not h;gn Edthered on ‘the same indzviduals and

.

S

E . -
o 'f? . Termination Information L .
w ! v : ' 4
= Termination 1nf®rmat1§n describes Jow an individual exits fiom a vocational pro-
gram. -Those wﬁ%’enr 11 in vocational programs usually exit in one of three
ways: (1) graduation (2) withdrawal, or (3) completion. ‘of a training objective
without ﬁraduatlng Most vocational educators consider an .individual as having
completed a training objective when that person completes a previously deter-
mined set of goals without completing all of the requirements necessary for
gradugetion, One Rrablcm facing vocational educators when collecting termina-
tion ‘information is setting up u clear set of rules for defining when an indivi-
dual actually completes a training objective or withdraws.

When termination information is included in a longitudinal data base it allows
“ofie to 1tudy questions like "Whhit *ypes of students tend to succe fully grad-

" uate from a vocational program?'' or "What types of curriculum styles lead to
chtlxn types of special needs students successfully graduating from vocational
progrums7' J

L ra

;¢ - ) .

. . Initial Placement Information .

A

Initial placement information includes a description of whether graduates of .
vocational programs were employed after graduation and whether they were cmployed

Lj\l related occupations. Recently some people hive adso begun to include infor- ,
“mation on the length of time it takes a person®to pgaitn employment, particularly

related employment., Initi#l placement data have been gathered Jor many yeirs

El{l(j . L ) | éfl
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f 3@?31 compliance. quuiTEFénts for, the funding Gf
, E , béen the major type of,information used to gudge
. ?whether\szuﬂentzz‘ ?:etlng ‘a primary goal of; vocational .educatiop, obtaining
- jobs 1n,tralnLng rpfatéd ‘occupations. However, these data have been gathered
_basically as’ descriptlve-“ﬂne shot" 1nfGrmat1@n and have not been gathered or,
stored withathe idea. of aﬂalyzlngithe process of Vocational education leading:.
to successful plagéhent Most vogptional schgols’ “tannot currently relate the
placement or nonplacemént of %tudent% to other data which they previously .
- -gathered about a student and the program. : If QlaLg@Ent information *could be
- related to other data, vocational' eddgators could stud? questions like '"'What
: educational program LhdféCtEiiitiCS?f d/ student chara¢teristics of graduates
ledd to high placement .rates?" . ‘ '

¥

‘Also, such information has been largely restricted to information gathered from
graduates of vocational programs. This does not allow for a comparison of the
affects of vocational education on’ the empoyment potential of individuals. In
order tq study that problem, data must be pathered from applicants who were not
enrolled in vocational programs as well as people who enrolled but did not grad-
' uate frnp the programs. The current inability to answern importan§ questions
- . concerning vocational education from initial placement data suggests the impor-
tance of ‘fts inclusion in a lDﬂEltUdlﬂdl data base %DelﬂtCITClJtlDﬂﬁhlp; can be

-

studied. * oL

Follow-Up Information

+

Follow-up information is usually considered by pocational educators to be
information gathered on*® graduates of a programfat some point after they have
left the program. Some educators consider inftial pldgemeﬁt informhtion to
be follow-up information, but for purposes of this paper it is Aieated sepa-
rately. Follow-up, as defined here, relates to gathering informition from
individdals after they have,had time to develop a postgraduation work history
of six months. e ’

Many types of follow-up data can be gathered and classified in numerous ways.
In this paper the follow-up data have been classified into four. major types:
(1) employment history, (2) current employment status, (3) graduate judgments
of training program based on job experfence, and (4) employer evaluation of
performance. These categor~ies represent minor modifications of the classifi-
cation system presented in The Minnesota Vocational Follow-Up System; Rationale
y and=Method (Pucel, 1973, p. 53). That system is presented in "Possible Organi-
zation of the Follow-Up Information’ Obtained frem \Graduates and Their Employers"
(see Table I11) which indichtes the Eypes of infarmation that mlght be included
in cach of the four major categories. To be most uscful, these data ‘should be
included in a longitudinal data base. [If the follow-up ddta are, included in
a longitudinal data base they allow one to study questions like "Whit typzz‘hf
program characteristics tend to lead to 1ﬂpr0vcd employer evaluations of tﬁw
ﬁérFDrmanCC of program graduntes?”
a
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Based-on a.review of the. iiféfdtUTE‘ it is dpparent that ‘few vocational Eguga-
tors have attempted. to apply lcngltudlnal methods in the past.- However, longi-'
tudinal methods do appear to be very uquul techniques in the 'study of many of

the questions Lurrently being asked by. the ‘critics and the funders of .voca-

tional programs. [f longitudinal methods are used appropriately, questions
such as thé—fDllDWJng may bewasked: - : fif ¢
1. Does vocational cdudation make a difference?, %ﬁﬁ;
2. What program practices increasc the possible success of VDL&tandl
graduates? -
3. What are the additional costs of preparing %pLlel needs students?
i : "
“ﬁﬁJhL%ﬂ estions, a4 well as many othérs can be addressed in a straightforward
manner; In dddlti?n, they can be used to develop longitudinal data bases whieh

would provide the information for many of the state, federal, and local reports

on vocational edication. ) i
There are drawbacks to the use of these methods, however. The develgpmént‘bf
a longitudinal "data base which could support _the use of, longitudinal mcthods
requires &he gathering of information on the same individuals or programs over
a period of time and the storage of that information. This Lompllcqig% the
data gathering processcs which are being used by vocational educatqrs today.
Most vocational educators currently conduct descriptive studies aimed at col-
lecting information needed to meet reporting requirements. Little attempt is
made to relate one type of information to another. However, éven though the
data gathering processes associated with longitudinal methods are more compli-
cated than currently utilized procedures, a well-developed longitudinal systém

would facilitate the &EﬂLIltlDﬂ of data For vocational education decision mak-
Lng and reporting. .

R

Lt longitudinal data bhases were generd
lem of length of time associated with
iaymuld be e¢liminated. Tf the relevant
it would he possible to ask question:
data continually available in & lan;itudlnxl lltl hxsc JthET thdn hlvlng to

he use of longitudinal methodologies
data wcre gathércd nn 1 vnntinuai hﬂ%i%i

\ wait for an extended period of time to gather all of the necessary information.

This would make it more feasible to address questions about relationships be-
tween changes in vocational programs and cffects on students,

In order for vocational education schools,,school districts, or state depart-
ments to utilTZe longitudinal methods to fu§l'QQVQQ;ngg, they will need proto-
type systems which they can implement or mnagfy. Although some of the tech-
niques discussed in this paper can be implen®nted by cducators familiar with
the development of vdULdtxnﬁ lath systems, most cducation agencies do not
have personnel that could dc?gépp those systems.  tHowever, with prototypes .
many could be implemenfted with the assistance of local and statewide computing
systems. It is recommended that resources be made available to develop proto-
t;pe systems which can be quickly implemented by vocational education institu-

'

tions,
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ted on a continual basis, the basic prob-

.
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