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Abstract

X .

.Acceptrng the presupﬁosmtlon that research des1gn and inferential stat1st1ca]

s

_methods are ‘the unifying bond. of psycho]ogy, several quest1ons are asked 1)
. What k1nd of research exper1ences are undergraduates getting? N1nety-two

“percent of 60 random]y selected schoo]s of f1ve d1fferent types requ1re an ?n-

-

‘troductory exper1menta1 course (in add1t1on to stat1st1cs), wh11e 63% requ1re

some sort of advanced research course or proaect 2) How 1mportant is research

- experience for ga1ning admission to graduate programs? A survey of the APA S

X
1979 1980 Graduate Study in Psychology revea]ed that the numbed of students o

/

cr1ter1on const1tute about 50% of Masters-on]y—program students, “and 71% of

enrol}ed where undergraduate research is "h1gh1y va]ued" as an adm1ss1on

1 an

Ph.D.-program studentsf-w1th ch11d/deve]opmenta1 and 1ndustr1a1 programs

va1u1ng undergraduate research the most. 3) ‘What should be the nature of ‘the
- N
undergraduate -original research experwence? An apprent1cesh1p system is de-"

»

. scribed where1n junior/senior maJors work wyth professors in the procedure

p]annlng, the data. cq]]ect1ng, reduc1ng and ana1y21ng, and conc]us1on drawing

zstages of research stre551ng abso]ute 1ntegr1ty, and cu1m1nat1ng in the

students- present1ng papers at profess1ona] conferences.. .
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Most of s would probably subscribe to the position that pesearch,
.o . ' l| . . . . B h
Ny ~ scleverly conceived, carefully conducted, and clearly. concluded, is at once the
\ . viscera and~oenita]ta of psychology, for without it our body proféssiona]

could neitherk]ive nor propagate. GSome m1ght argue for a brain in there

somewhere . E but never mind . . . ) We wou]d argue that since there is ﬂb
(overall, un1fyﬁng ‘theory 1n psychology, what b1nds us together to the extent
that we are bound together, is our be]:EY that we must, like &acon s bold
, neophyte actud]]y look into the mouth of the horse and count the teeth. -What
'b1nds us together more than anyth1ng is our: comm1tment to procedures of |
measurement, and to the methods ofgstat1st1cs, part1cu1ar1y to var1an\e analy-

s1s and probab111st1c 1nference. \

"But, what of the role of research in the undergraduate education of psy—.

]

cho]ogy maJors? { dare say many of us have m1xed fee11ngs The m1x COﬂSlStS

%f our’:gwn exc1tement about, and ded1cat1on to, an area of research our fear

s J that many of- our students are simply not capable of doing anything much more
Ty N

RS ”cogn1t1ve1y complex than counting horses” Qeeth and our nagg1ng fee11ngs of

| gullttthat we' shou]d be training most of ‘our students in some sort of. re]evant

'Y

job skills. Certainly, most undergraduate psychology majo¥s do,not go on.for

the Ph.D. where research 13 the s1ne qua “non. S

.
¢ -

* You have no doubt noticed that I have not def1ned the term "research

.

Let me do so. §y psychological research I'medn the systematic collect1on of\

/

data to try to é1scover funct1ona1 re]a¢1onsh1ps Notice I did not use the

term "exper1ment“--more about that later. C]earTy, in order to do research,

L4

to make d1scover1es a student must 1earn certain methods of research design

/ : : . : . a
L : . . .
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ahd-statistica] ana]yses These skills are usually 1eérneﬂ in statistics,

-

", exper1menta] des1gn, or exper1menta1 psychology courses. Onelquestion we

m1ght ask is, “"Are such courses thought to be valuable enough to be made re-

. quired courses in psychology curricula? An ancwllary question 1s, "Are more

b

advanced.research courses requ1red for the major?" A random sample of 12 <

s _ ':institutions from-each of five types offering the Bachelor's degree in psycho-
_ . y -
’ logy is shown in Figure 1. The institutions are categortized by the highest

-
e

. Insert Figure 1 about here
. : ’ S A

*

dsgreés,tbey grant\Qn psycﬁblbgy and, for those tha£ grant on]y-the Baché]or's
‘degree, by public vs. private vs: church supported. ' ¢ -
Note that the oVeFWhelming ﬁajority (92%) of schools of.all types require
. an introductor&léxbefimentai psychology course. .All of‘these institﬁtions -
; f’-. ; also require a statistics course, usually prerequisite to the experimenta]
© course. O/ngoT 63% of our sample required more than the introductory experi-
. mental course. .Specifically, 30% of the schools required at least one ad-
‘vancéd éxperimentah.course, laboratory, independent research project, or
-+ senior thesis;'ﬁith'small privéfe liberal arts schools leading the way: The
sécéhd cﬁtegory, "Upper level research strongly recommended.,," did nof include
-iﬁstitutions for whom such research was recommended only for those p]énning on
going on to graduate schoo] Inclusion of those data.wpuld have ﬁncreaséd the
per cent in this category someWhat Even granting thé tenté?iveness of data
from such relat1ve1y small samples, the results neverfhe]ess seem c]ea;. pome
- basiC'réseé}ch sgills are being taught at the undergraduate level. It appears
that not many departments have Opféd for a two-track system: one a more

N
: \
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rigorous research, traek for'the graduate-schgd1-bound student, the other a

soft term1na] B.S. track . T _ | .
Certa1n1y, for those students 1ntend1ng to go on to graduate work under-

graduate research exper1ence is 1mportant " A1l other things, such as good |

GREs and GPAs, being equal, it 1s probab]y the crucial factor 1n admission to

a graduate program One way to determ1ne how 1mportant undergraduate research .\

exper1ence is for'ga1n1ng adm15510n into graduate programs is s1ab\y to ]oqk

at graduate programs ' statements regarding the 1mportance of non- obqect1ve

criteria for admission as pui%iihggz;; e APA's annual Graduate Study;in _
IPsxchologz. Figure 2 shdks ‘e numbe} of Students in graduate_programs where

Insert Figure 2 about here

' ¢

the_Masterfs_degree-is the highest peyChology degree.granted as a function of*;j
the type of Master's curriculum, and the va1ue placed_on.undergraduate research
as.a non-objective admission criterion. The number of students enrol1ed where
undergraduate research experience 1s highly 'vatued constltutei about 50% of

Masters on]y program Students. Figure 3 shows the number‘of-Master s and Ph.D;

r

Insert Figure 3 about here - o | .

students enrolled in various  types of programs in Ph.D. granting institutions.
(Unfortunately, it Qas necessary to combine Master's_with Ph.D. etudents be-
cause in most cases the numbers are not given Separate]y in the APA pubh‘ca-~

tion.) Note not bn]y the much greater value p]aced upon undergraduate re-

search but perhaps surpr1sing]y, that ch1]d/deve10pmenta1 psychology and

industr1a] psycho]ogy show, prdport1onate1y, the h1ghest value on previous

6 ,

- b4
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'research experienee. For the Psy.D. and Ed.d. pregrams (Figure 4) previous

\

L )

Insert Figur3“4-ab0ut'here

- ’

research exper1ence s much less va]&ed but these programs have relatively

few students in them. Flgure 5 showé\¢he Psy. D Ed.D., Ph.D./Master' s,

el

‘Ihsert Figure 5 about here
. A

. LA B :
It should be pointed out that there is another non-objective criterion

which is rated high in importance by.many graduate programs-életter§“of recom-

‘mendation. - And we all know that we write the best ]etfers of recommendation |

for those students who have done good research 7nder our supervis1on

F1na11y I w1sh to address a key quest1on I/ve been sk1rt1ng, that is the

‘ nature of- the research which can be expected, or demanded of undergraduates

There's research . . . , and there's research Clearly, the canned exercises
% »

carried out in many 1ntr0ductory exper1menta] courses are not research in the

\

Ll

sense of m{fdef1n]t1on, for 1t does not create new knowledge. It may a]]ow

students to "discover" old facts, but this is not, after,all, terribly exciting.

I would, however, argue that a certain amount of canned'experimentation is

necessary -in the diet of sophomores, for it enables them to gain.experience in
' . .

AN .
“a_variety of" methodologies.and content areas, and with a variety of equipment.

I believe one of the most important single learning experiences in all of

psychology is. hand shaping a rat in a Skinner box, and going through discri-

‘mination training, extinctien, etc. Several studies have shown such an ex-

perience to be very 1nteresting'to, and highly valued by, students. I nmight

7
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) a]so put in a p]ug for computer simulated exper1ments such as EXPER-SIM which
allow students to learn a gréat deal about exper1menta1 des1gn in a very short |

t1me thus mak1ng a good supp]ement to hands -on, real-world research ex-

1 - RN

per1ences S | ’ -
But what about "real research," that whjch produd@s new knowledge? This ~
is the stuff which has the greatest potential for either turning students on
or wibing.them out. This is what takes tremendous amounts of faculty and
‘student time and energy. If all one needs in‘order to do Jood research in
?ohemfstry is "brains and running water," then in psychology all one needs is
'-bratns Certainly there is no other discipline where so nuch exciting researoh
.;can be done with so little equipment -- although granted certain kinds of"
researqh can qp]y be done w1th sQphisticated equ1pment such as on-[jne compu-
; ters or polygraphs. But what do we expect from our students' research? Do we ¥
wanttheo to make major research breakthroughs -- to effect paradigm shffts.'
‘or merely -to .learn firsthand the reality of Murphy's ]an.' Do the goa]g have
to be unifo:m for all eubject’areas, for all students? I oubt.it. It seems
to me that rea]_research for undergraduates.boila down essehtia]]y to two_
kinds: (1) ;apprenticeships and (2) independent/student 1nitiated researeh;
It is certa1n1y ea51er for those of us with active research \nterests to en-
gage students in our own research ai data collectors, reducers and analyzers
than xt 1s to help steer them through a topic whose 11terature we do not know,
although there are several advantages for students who develop their own re-
search p]ans and carry them out and my own bias is for a mod1fied apprent1ce-
sh1p in wh1ch students attempting: theinr first upper-division "real"" research
contribute to some of my programmatic "puzzle solving" research within the

. : 2
. gpneral cognitivefpsycholinguistic paradigm.

——
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. 4 Walker and McKeachie (1967) have provided an excellent outline of the
§teps involved in the Féséarch process which it would be useful fg consult

(See Table 1). When I teach one of ISU's required junior/senior level research

Insert Table 1 about here

S

courses in psycholinquistics I usually br%ﬁ@ studenﬁs in at Step 9, "“executing
- the exberiment," af?er‘having gone thfough with them in some detail my reason-
ing on Steps 1 and 2, and 4 through 8.  They sometimes help with Step 8, "plan
~procedur_es," often helping geperate stimulus material (sentence§ in most of
- my studies). The students then do Steps 10-12 (through "analyzing the data"),

and, as time permits, Step 15, "drawing suitable cqnclusioﬁs,“ and 14, "writiﬁg
" a report of the experiment." Ihq'@ore able and harder working Studeﬁts I
uéuaIJy_heIp write up the paper for presentation at.professi?nai meé%iﬁgs;
This provides a nice capstone experience fdr these stUdehts, It looks good on

N

the Vita to have reéd a paper at MﬁA, dr even a state psychological association
Jmeeting or student paper session.\ Psi Chi paper session§ provide another such
forum, as does the Bowlind Green Conference, etc. Our Indiana State Universit}
\,‘ Sigma Xi Club sponsors a spring student paper conference, something some of
- yoUgnight'wish to initiatée in your 1ocal Sigma Xi Clubs or Chapters. And of
course, there is the u]timafe goal to be achieved--to shape the paper to the -
s point.where it is'accepted, or as'least»presentable‘to, a good journal.

Andother goal I work hard to achieve is‘fo instill a sense of the tremen-
dous importance of abso]ufe integrity in fo]lowing the procedures exac;]y; of
recordin? with great care u&fhout regard to the_hypothesized direction of_tﬁe
results, and in maintaining this same integrity iﬁ data reductiog and analyﬁis.

| B - " .
9 ' .

\
: |
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I have found Theodore Barber's little book Pitfalls in Human Research: Ten

P1vota1 Points (1976) to be a valuable aid in ach1ev1ng these aims.

In c]os1ng, let me say a word about types of reseakch and research method-
ologies. While I'am personally an experimentalist snob, and bel1eve that no
\ .re;garch compares to that using the expeniment method--0f randcmty cssigning
subjects to treatment conditions, etc., -- 1 think we should expand our re-
search horizons and provide béth a) formal ccurse work detting into cuazi-_
experimental, ccrrélational, covariance, and mu1tivar%ate designs, and'b)
" some research experiinces in thece aréaé. A Bacnela 's level student with
.these sk11ls should find many employment Opportzn;tw s in everyth1ng-from
bus1ness and marketing research to educational and eVa]uat1on research. These
- tools w111 also be uﬁﬁuab]e for those students going on.to graduate schodls.

| And in all the studa;t s research exper1ences let us hope that he or she

Her1c11t1an truth, that the only thing stable about

|
fwill catch that kerne] 0

' tﬁe facts of psychology are their constant state of changes and \at to be -

able to discover and interpret new facts, or at least to be able to umderstand

what others are discovering, is absolutely essential.  Hopefully the under-

\

graduate research experience will, if nothing else, ccompli;? is .goal.,

.
: -
- .
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' Table 1 I
Steps InvoTved in Doing Research (from Walker & McKeachie)
\ )
» 1. Achieveé a sufficient acduaiﬁtance with an area to.permit the pérception
of a”"gap in kﬁow]edge,'a proBleﬁ, or an insufficiency of information.

L -

2. Formulates a general problem statement.

w
»

Deve]op a variety of forms of the problem statement

-

Selects one form wh¥Ch seems su1table from the standpoint of feasiab1]ity

£

for research purposes. ) ' T e
5. Refines the problem statement to the form of an hypothesis.

6. Explores a range of coordindfions to the empikica] level.

~ . 7. Selects variables which are feasible ;;/terms of:
Jpl time ¢ IR -
b. money . ‘
. c. eq¥ipment
d. space
g. .availability of su1tab1e subjects
f. the eth1ga1 values of our society
8. Plans procedures. Q 4
9. Executes the‘experiment.
?B. Assembles and organizes the data. o | B
11. Analyses the data. | ' £ .

12. Tests for statistical significance, if necessary.

Y

-

., % . 13. Draws suitable conclusions. °
14. MWrites a report of the experiment.
15. - Revises the paper to confbrm to some set of external standards or

% criticisms of a reviewer.

L4
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