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. ' Practical advice on ‘frequently asked questions
@saling with research and evaluation methodology is presented as
Tules of thumb, with citations to the author's sources. A statement.
in the literature is considered a rule of thuab if it meets one of.
%he following criteria: (1) it is specifically called a rule of - °
thusl;  (2) it contains numbers in place of ,algebraic syabols; or (3)
ait-containe a reference to previdus successes using a particular
level. The"rules included here deal with article title, budgeting for
tesearch staff, test difficulty and discrimination, distribution,

- significance, Pisher test, reliability of gain scored, interrater

'kvfeliability, item construction, testing time, response rate,
~observation, sample size, sampling, skewness, test wiseness,.
test-retest reliability, and test revision. (MH)

- - , . o

1]

—

4

amaad s D L D T e e
- » Reproductions supplied -by EDRS are the best that can be made  =*
* : , ..~ from the priginal document.- . (RN
t:abatata::atttt:&att:ataaa::tat:a::ttttt:t::tttt:t:ttttt:tttt*ttt:t:tt_

9“.

-~




rms ‘DOCUMENY M

DUCED EXACTLY A&‘i

THE PERSON OR A

ATING IT POINTS

SENT OFFICIACK <t
OFFICIAU'NATIQWAL |

soucuuou nosm a ’?L?C'V"T Eor

e “em .. MORRIS K. LAI B S ,
Lt _— ' University of Hawai'i- , ‘ oY
. K . }' : ' ,‘ y

EE ‘ . 1776 Un1vers1tyAve. Ve T

B . - ) = o R . ) ‘ >
. A . _ € -
" . Homlulu, HI- 96‘822 ; ’
. ‘ ~PERMISSION TO REPRODUCE THIS : ) . b ‘e
. s K . ) MATERIAL HAS BEEN GRANTED BY . L.
. . ) ) 7

+0 THE EDUCATIONAL RESOURCEY o N T

-
- b . iy : " INEORMATION CENTER (ERIC) QND . o
(e

"- B - ] . USERS OF THE ERICSYSTEM."&_ PR d

(=) . : \ T Paper presented at the ammal metmgaof o N
Qq the American Educational Research Assoc tlon, : o -
. AL L _ Sen Francisco, April, 1979 ! '
o z REE b T Session 13.03 BN L




. . : . .
T _ A . ‘ oD

gules of Thumb from the Litcraturc _ o
_en Research and Evaluation

R MORRIS K. AT
S . Umverslty of Hawai'i

Introductmn

Almst every researcher and evaluators has had the frustrating expenence of
| -seekmg qmckly needed pract1cal advice, but endlng up with elther long drawn
out dlscourses or comphcated formulas that are of 11tt1e practical use. How !
) many tines have the followmg gues_tlons been asked, but no usable answers have
_ been given: , How large a sample should I use? " How many items should be put on
the test” How reliable should ‘the test be? What const1tutes an educatmnally
'_ s1gnf1cant difference? Even if ballpark answers are requested to questlons 11ke
these', more often than not, practlcal answers are not forthconung Somet:unes
when answers are suggested it is evident that personal bias has in a large way
'. 1nfluenced the response v
IEC Although consultants or textbooks may validly respond to a practltloner s
questlons by saymg "It depends " 'oftent1mes a reasanable estﬁnate or ballpark
-~ f1gure would be more appropriate. In fact, 'a rule of ‘thumb’ based on prevmus
enplncal and theoretical results may in many cases be even more "cotrect"
than a rule that results from exact, complicated fom_;ulas which are based}on
questionaple assumptions. - | | . |
The following question is perhaps one of the hest,ways of. illustrating the
perspective bei‘n,g taken in this paper: If you were developing a test and
_wanted to know how many subJects should be in a formal tryout for item- analyses,
which type of response would you prefer” a) "It a11 depends but here.is a 600
_page book on tests and measurements,'' or b) "Henrysson (in Thomd1ke "s Educa-

tional mamrenent 1971) recommends that at least 300 subjects be used "

Although some w111 insist that the first response is more defens;ble many others -
: wouid benefxt uuch more from the second response
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Mathod and data source

'!‘he uncovering of rules of thumb is of course a never-endmg task however,

@

-

S as a start, the.author went through as manY educatlonalsresearch and evaluation l. S
Lf" " books that he could flnd.xn a) his own collectlon, b) in the Unxver51ty of Hawal i ‘
:'.; a - library, c) in’ the collectlons of colleagues and"d) in the many research and
\evaluatlon'meJects at the Curr1cu1um Research and Deve10pment Group ‘of the - PO
Unlversity of Hawa1 1. Concurrently a search. of the most apprOprlate }ournals

e -~(e.g., ngcholog;cal Bulletln Review of Educational Research American Educatlonal

7)' Research Journal) ‘was carrled out. Por the past five ‘years all. prgqlslng AERA -
 meeting artxcles were sent for and read. ' Finally a retroact1ve BRIC search was |
carr;ed'out; In order teo make the task of reasonable one, publlcat1ons before
.1970 were_in general not included. | | . o |
Given this vast amount of data, it was necessary to skim rapidly' over all.,

' parts .of - the materlal which did not constitute rules of thumb In select1ng _
.rules of thumb the follow1ng def1n1t1on was used Cadmlttedly with some flex1b111ty)--".
.. - . a statement was considered a rule of thumb if any of the following were true:
‘a) it was 1den€1f1ed spec1f1ca11y as a rule of thumb, b) it was a suggestlon - ;»

that contained actual numbers in place of algebraic symbols (e g., "p should be

between .2 and 8"), ¥c)a reference was made to previoys successes using a -

~ particular level (e.g., "So and-so found that at least 1000 subJects_were needed

for a national sample.').

. Among the statements«that were not classified as rules of thumb were
1) results based on a 51ng1e study (and reported as such) 2) general recommenda-
tions (e.g., ''Involve the evaluator at the beglnnlng of the project.") 3) rules
" which were 11ke1y to be or become outdated (e. g «"Expect to spend $ ’
in carrylng out- the follow1ng ‘task.) 4) rules whose content was too exotic or
unique to be of 1nterest to many practitioners (e. g , Glass et. al. , 1975, page 96--

On partxal autocorrelat1ons "Perhaps only the f1rst two or three autocorrela-
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tions can be adaqntely estnnated from (S 36) w1th even relatlvely long series
(n-SD to 100) €}

E

| 'ﬂlose statements whlch passed the definition screening were then recorded
on 426 cards and classxﬁed by author as well as content area. ‘Where confllctmg
rule,g of thurd:s were found, all were mcluded In many cases authors presented

e ; rules whxch were referenced to other authors A decision was made to cite both

~,;"‘e ﬂxe.r{ference J.nwluch therulewasfoundaswellasthe author towhomthe L
X-’ ,- - '1 mle \ias attnbuted’ wever, for pragmat:.c reasons, only the reference in which
the rule was actually réad will be'listed at the end of the .canplete‘ treatise.

(e g Bbel -in Ahmam 8 Glock, 1971' The difficulty level of test 1tems should be
- . between 40ana .70) )

. In doing the research it became apparent that' in the best tradition of
oi_-al transmission of culture many rules-of thumb.have been passed down\ through’
“the years, ofterltixnes ‘without reference to the. rule's origihator(s) . When
these cases have ariseh no serio;.xs attempt has been made to ’track down 'the true’
source. Instead an often arbitrary representatlve has,_been selecned to receive
credlt or blame, if not as the orlglnatox' of the glven rule, then as a perpetua-

.

tor.

In {ny atternpfs to develop and descnbe the methods used in compllmg a col- / '
lectlon of rules of thumb I have been somewhat 1nfluenced by Jackson (1978) who -
forcefully argued that methods used in rev1ew1ng research should be mde exp11c1t
He also discussed the many ways in which the methodology of such reviews could
be inlproved In the cutrent attempts to put togetheya eohtpendimn of rules of
ﬁh\mb, it became quite apparent that the methodolo;y of comp111ng was perhaps

- as mportant as the rules themselves. As alluded to earher ‘the method used
could affect the mmber and type of rules selected the c13551f1cat10n of the -

. rules, the author referenting, etc. ‘ ' _ . t

\
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 index of at least .30 (Ahmann & Glock, 1971, p. 189).

_;ff‘ ° Mlete' presentation in thxs paper. Instead -the followmg examples .
m givin to'help tﬁe reader decide whether or not to ob;am the conprehenszve
eweadiw that vnll be avallable in the near future.

l

P

Article title. Iﬁii:um lengthshould be 12-15 words (APA, 1974, p..14).

_Budget. For RFP's (requests for proposal), person years are translatg& at times
~ into $25,000 to over $50,000 (Scriven § Roth,’ 1977, p. 17). ‘

Difficulty level. The difficulty level for items on classroom tests should be
between .4 and .7 (Ebel, R. L. in Anamn & Glbck,‘,~197:1),. EEE

Discrimination index. A reasonablv pood achlevenent test item should have an'

'J
)

Distribution. Group observed outcomes int_b 8 to lfaéqdal-width intervals
‘(Marascuilo, 1971, p. 179). | ' . | T
. . . .. . ’ r’, - . ' . ’
Educationally significant. A difference is educationally meaningful if it is’

2.1/3 of a standard d%tion (or 'smtimés > 1/4 s.d.) of rate of growth |
produces & post percentile greater than the pre percentile by one standard
error (Taltnadge, 1977, p. 34). - . | T e

Fisher Test. 'If N < 20, use the Fisher 'I‘gést_(instead of XZ) in all cases

Eéegel, 1956, p. 110) .
/

Gain scor'e’n‘gan re11ab111ty For N 2 30, gain store means are probably quite

rehable (Martuza 1977 p- 141)

A

¥

v

Interrater rehabihtx a) Should be at least .70 (Borg & Ga11 1971, p. 235).

b) Observers shwld,\be in perfect agreement 8'0% of the time (Bonch 1974 p- 259)
. b
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. -Oonstr_uct zbs more itens than are meded (Aiken, 15‘76-, p. 30).

’

hd O

i Itll test time. Average lngh school student should be able to answer two
truu~ta13e itﬁ one m1t1p1e cho1ée 1tem, or one short answer 1tem per
limte of testing/tme (Gronlund 1971 P 240).

| Nm-mspondents. A questmnnaue non-respor%fxt rate of less than 20% can be -
o reasonably igno.red,(lsaac“& Michael, 1971, p. #3). . -

-

G:servatmns For- pract1ca1 purposes of estimation two repeated 1ndenendent .

. observatlons on any person are typlcally suff1c1ent (Nov1ck ﬁ Jackson, 1974 . >
p. 86). ' L '

A

-»

Response tate".. For mail surveys, an ‘80%.'retnrn,is, acceptable (Sudman, 1976,

-\p:. 30.)' T T .- o . | RV
K ;Sauple sige-cohort stud)r Need an.N.of 500 1009 per cohort for a 3- year study ‘
(Cooley & Lohnes 1976, p. 137) ~ ‘,

.. 7
‘e N .
. .

‘ Sanghng correction. Finite populntion correction can be ignored'whene\ier.the o

(R ‘sampling fraction does not exceed 5% (and for many\ourposes even 1f it is as

a 'rugh as .10%) (Cochran, 1977, p. 25). N\ |
o ‘, . K_f\ . - . A ) .
. séM

-Skewness, Comptgation of. to compute gl (Measure of skewness)

)

when N < 100 (McNemar, 1969, p. 27).
A c

‘e

Test practlce effect Usmllv mmroves scores at the jecond ;estmg by n¢> noré .

g
than 5 (Anderson, et. al R 1975)

5.2 Test-retest reliability.  Should be >.85 (Massad,. 1977, p. 243).

Test lg.v—t% Given a fa,irl} broad levél_ of ability,; 5 to 8 students can give
] - Co . —- .

_ considerable revision’helg"(moom, et. al., 1971). ‘ - S .

»
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Sm pmwtlons are in order for users; of rules bf thuwb.” In many cin

‘ctnsm it vill be mpqrtant to get more detlu.ls to insure that an appropnate

mle ‘of t‘hﬂ is being applied Some rules of thumb may represent remants from.
mhology or traditional ignorance (cf Anstotle) Other rules.of thumb- may
huve come from persons brash enough to generalxze from a single study. A

gim, statuent mght also have pidden ‘in it the pe,culxar values of an individual

(eg. a relativ’ely conservative writer may present more stringent,rules of

thub) ~ The user of the rule must, therefore, take 1nto account the source or

- 3perpetuator of the rule. : ' S .

° .

DeSpJ.te these ca')uons 1t appears that rules of thumb can be of substant1a1

benef1t s, especmlly to the practitioner. Lest I incur the wrath of the’ gmon

of hxgh—cost consultants I would also add that personal expert advice can

still be extremely valuable In fact 1t wouldn't be a bad idea to approach - |

‘ research/evaluatlon problems through th\e use of a combmatlon of 2‘consultant

and a rule of thumb At least with thls comb1nat1on the researcher w111

' never end up with the far-too-frequent qaccurrence. of paylng for advice, but ~

mt kmwmg what to do next Of course the practitioner should make sure that

the consultant doesn t end up chargmg a lot for merely supplymg a rule of

* thumb that the user already knows about. . ' o

2

%

In keeping with the spirit of this paper, I will end with two final rules

’ of_}t}nmb: 1)' 95% of. paper presenters at conferences g0 over- their allotted

time. (or sixould it read: Not enough time is allotted for‘ 95% of the paper

presentatlons) and 2) L1steners or readers start to fall asleep a~fter -about )

- 8 pages of a conference paper (Lai, 1979 AERA Conference) " In ‘order to retain

my status as a bonafide user-of rules of thumb, I hereby end this presentatlon '

and invite all of you to J_om the socrety‘of thump rulers.’
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