[ -
+ A
.

s

° 8
i
i
. 1Y
P ‘}r,{
-
- i

paehdacies

ED 036 4¢86 24 SP 003 573

IIiLE RESEARCHING CEKUCIAL EDUCATIONAL ISSUES IN NOETHEERN
NEW ENGLAND. KEPCRT GCN HEW SUMMEEK INSTITUTE.

INSTITUTION NEW HAMPSHIKE UNIV., DURHAM. BUREAU OF EDUCATIONAL

SECNS AGENCY

COCUMENT RESUME

KESEARCH ANDC TESTING SERVICES.
DEPARTMENT CF HEARLTH, EDUCATION AND WRLFAKRE,
WASHINGTON, D.C.

BURKEAU NO BR-7-0634

PUE LCATE 67

CONIEFACT OEG=1-7-07C634~-1712
NOTE 79F.

LDES FRICE

EDEKS PRICE NMF-$0.50 HC NOT AVAILABLE FEOM EDKS.

DESCRIPTORS ADMINISTRATIVE EERSONNEL, *EDUCATIONAL RESEAECH,

*INSTITUTES (TRAINING EKCGEAMS)

ABSTRACT

A 6-WEEK SUMMER. TRAINING PROGRAM IN EDUCATIONAL
XESEARCH WAS CONLCUCTED FCR 30 PARTICIPANIS (MOST OF THEM SCHOCL
ADNINISTRATORS OR SUPERVISOES) FECM NZW HAMNPSHIRE, VERMONT, AND
MAINE. MORNING CLASSES WEKE HELD IN STATISTICAL ANALYSIS, LEARNING
AND TIHE EDUCATIIONAL PKCCESS, AND EXPERKIMENTAL RESEARCH DESIGN.
AFTERNOON SESSIONS INVOLVED GROUP DISCUSSIONS AND COMPUTER
FROGKAMNMING. CTIHER ACTIVITIES INCLUDELD FIELD TRIPS, GUEST LECTURES,
ANL THE DEVELCEMENT BY EACH PARTICIPANT OF A RESEARCH PROPOSAL WHICH
HAD RELEVANCE AND IMEFORTANCE IN HIS HOME SCHOOL DISTRICT OR STATE.
THE INSTITUTE WAS CONSIDERED SUCCESSFUL IN ACCOMPLISHING ITS MAJOR
OEJECTIVES. THE 30 PROFCSALS SHOW A FAIR DEGREE OF KNOWLEDGE OF
STATISTICAL TECHNIQUES BY WHICH HYPOTHESES MAY BE ACCEPTED OR
REJECTED, AND TRAINEES WERE INVOLVED EXTENSIVELY IN STUDYING MODERN
DATA PROCESSING EQUIPMENT AND READING IN THE LITERATURE CF
EDUCATIONAL RESEARCH. (INCLUDED ARE READING LISTS, STUDY MATERIAL ON
THE RESEARCH FROPOSAL, THE STATISTICAL EXAM, AND THE 30 PROJECT

TIILES.) NOT AVAILABLE IN HARD COPY DUE TO MARGINAL LEGIBILITY OF
OLKIGINAL LCOCUMENT. (JS)
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: The Bureau of Educational Research and Testing Services, which iz a
sub~unit of the Deparvtment of Education, Coilege of Liberal Arts, Uﬁiverﬁgty
of New Hampshire, ran a training program this summer in educational research,
Thirty participants from three northern Mew England states were selected.

There wera 14 from New Hampshire, 12 from Vermont, and 4 from Moine.

This research training institute was funded by the Department of
Health, Eduscation, and Welfave, Training Research Division.

The Tnstitute had as 1ts major purpose four goals: 1. The develop-
ment of & plece of personal research which has relevance and importance o ths
person's home school district or home state. 2. The studies of metheds of
educaticnal reseavch with attention to statistvical analyses by which the

b

hypotheses are elther accepted or rejected. 3. The use of wodern dota
procesaing equipment to facilitate the encoding and capturing of this venenreh
data. 4. The identification of present research literature applicable to

the resenvch problems of the trainee's home school district.

" The Instituie had a daily schedule which went from 8:20 in the
moraing until 4:00 P. M. This was often augmented by evening seusions
and.aessions in the professors' offices in the late afteracon. Three
major professors were associated with this research imstitute., They were;
Dr. Gilbert Austin, the director, Dr. Carl Cooper and Dr. Som Hath CGhei.

Dr. Austin is a member of the Department of Fducation and the Director of
the Bureau of Educational Research and Testing Services at the University

of New Hambshire. Dr. Cooper is associated with the Department of Educatioz
and the counseling center at the University of New Hampshire, and Dr. Ghei
teéches statistics in the Departmeﬁt of Psychology at the University of New
Hempshire. Yo addition to these three professors two group leaders were
employed; Daniel Turro and Jaret Kearney. Both are graduate students at

the University of Comnecticut.
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L1z u cuntoyed was ¥e. Jonno Ustes, wha raught corputer progrorming to tho
tesinees each day. My, Betes is an instructor in the Depaximont of Math-
ematics at the Universlty of Hew Hompshirxe. Sach 'day followed this general
pattern: Fron 8:30 £o 9:350, Dr. Ghel wes vesponcible for the presentation
of Sﬁatisticé& From 9:30 ¢o 10:30, Di. ccapax‘preaented materlal whick was
yelevant to lesrning theovy. From 10:30 to 11:00 the institutees had @
norning cofiee bpaslk, Frowm 11:00 £o 12:00, Dr. Awatin presented materinl
concarned with sducational research. The imstitutees had & one hour lunch
broak, sod thoen from 1100 to 2:30 they met thelr group leadern. From 2:30
through 4:00 chey met wich Me, Bstes, who taught thenm material concerned with
runsning & couputer apd wrlting couwputer programs, ineleding “honds~on" oper-
at&un of the computer.

In sl of the cbove the major professors were involved on a full-time
basin. hecsuse the dinector was partlculexly concerned that the progrom
should E@’meaﬁing'th@ decds and expectations of the trainees the program
wma.avalugted by the trainees avery two weeks. It became apparent after the
f1vei evaluation that the group sessicns inm the afternoon wora not meetlng the
group's needs as adequately aa they might. It was decided that they would
meet less frequently and on a more individualized basis. This was further
modified as @ result of the fourth week evaluation. A copy of this evaluation
will be found in the appendix of this report.

Oné of the basic statements in the original proposal for this Jugti~
tute was that it would be team taught. The major professors attempted, to
the degree that it was poaaiﬁle, to interact among themselves and with the
students. They tried to present material that wes ralevent to each other's

pregentations each day. Team teaching, however, proved to be very difficult,

The mejor professors were dealing with material which was, in many cases, hard
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to interrelate, This was seen by the traiuees as one of the institut2's

weaknesges. We have included in the appendix of this report a sumnary sheet
which shows, for each of the seven questions on the evaluation sheet, how the
various profesgsors were rated over the six-week period. It also Included the

t

trainees' rsting of varlous arcas covered by the institute. In the appendix
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of this report will also be found a set of chi-square tables which presents
the statigtical analysis of these particular evaluations. A number of very
positive comments were recelved from the trainees in terms of the fact that
we were willing to have ourselves hoanectly evaluated and that we did ia fact
modify the program in accordance with their concerns.

Another very geueral concern voiced by the tralineeg was the level of
expectation that this institute held for them. Dy tha end of the fifth week
they felt, almost without emczpticn, that we were expecting far too much of
them and that we were in fact requiricg ebnormally large anounts of readlng,
writing, and stucdying. This perhaps is to be expccted of this kind of insti-
tute which deals with materdal vhich in rost casesc wos relatively new to most
of thesa people. By the end of the sixth week, however, when they had really
begun to see haw much distance they had covered and how much knowledge they
had galrned, the attitude of mos£ of them changed morkedly, and most of them
left feeling that they had rarely if ever had such a beneficial and useful
summer's experience in an educational inétitute.

The actual material covered by each of the people working in the insti-

tute will now be presented. Dr. Chel used a book written by G.A. Ferguson

e e o o S e e

called Statistical Analysis in Psycholcey and Education, and the following

TR

chapters were covered: One through eleven, thirteen, sixteen, and eighteen.
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The basic material ccvered in these chapters is the follcwing: Means,

standard deviations, normal curves, bincmial distributious,




correlations, ideas of sampling, chi-square, analysis of variance omne way,
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and analysis of variance twp ways, and errors of measurement. The trainees

were given a mid~term examination in statistics. There was no final ex-

fmZamemn

aninetion since the concern in terms of statistics was that they use the
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proper statistics in the research study that they had to prepare for their
final project.’ A copy of the mid?term examination is enclosed in the
appendizx,

Dr. Cooper, who taught learning theory, used a bock By Krumboliz

called Learning and the Educational Process. The - -instltuteess were directed

to read the first six chapters and they discussed them at length with

Dr. Cooper. A final examination was given in this area, a sample of which
is included in the appendix of this report. : ?

In the third presentation in the area of educational research,

experimental design, a book called An Introduction teo Educational Resesrch

by Travers, The Second Edition, was used. This was augmented by extensive

use of The Handbook on Research in Teaching, edited by Gage, particular use
being made of the chapter on experimental and quasi-experimental designs ;
written by Campbell and Stanley. The trainees were given a considerable
number of research'proposals to look over, plus a large variety cf mimeo- o
graphed material which contained a considerable number of suggestions f;
as to how cne might pursue educational research. A very representative ;f
sample of these handouts is included in the appendix of this report. In ;%
addition to this,.a number of written exercises called learning experiences

were given to the tralnees in whiéh they evaluated the reporting of research
resﬁlts and then corrected and counter-corrected each other's papers in the

light of what they had learned when they discussed these péfticular pieces

of research with the major professor. In addition, they were assigned
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by Dr. Austin to write a research proposal, really a term project. This was
to be in some particular area of their own interest which they felt badly
needed to be researched plus having particular relevance to their owvmn home
cormunity. These were the thirty crucial issues which were identified by
the trainees in this institute. In the appenﬁix of this report we iun-
clude the titlas of each of these thirty proposals.

In the afteinoon, the trainees were involved with group digcussions
and computer programmiig. In the arca of prograuming, the following took

place: During the first four waeks of the research institute, a book called

The Auto-Primer in Computexr Programming by Dcris K. Enwilstle was used as a

text, and chapters 1-12 were covered. In addition to all exerclses in
chapters 1-12, thc paiticipants had ona flow chart assignment, and two lab-
oratory ascignments. One exam was givén. Each institutee was requlixed to
learn how to write a program which would compute & mean and standsrd devia-
tion, plus a nuxber of other sinple Statistiéal programs. Each participant
was required to progren a problemn of his own choice as a course project.
The piujcct titles for these problems are listed in the appendix, as well
as coples of the assignments and the examination.

During the six wecks of the institute, we made three visits to -
different facilitics at the University of New Hampshire. We made a field
trip to the educational television statiou, WENH-TV, we went to the Audio-
Visual Aids Center and we toured the Bureau of Educational Research and
Testing Services of the Deparfment of ﬁducation. In addition to these three
field trips, we had eight guest lenturers. One of them, Dr. Walter Durost,
menber of the Department of Edvcation faculty at the University of New

Hampshire, spoke to the group twice during the six-week pefiod. In addition

tovDr. Durost, the group wasvaddressed by Dr. Ellis B. Page, of tha Uni-

versity of Connecticut, who cpoke on the topic of Simulation of Intelligence
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with Computers and Project Essay Grades. Dr. Page's presentation was re-
corded on a video tape recorder which 15 owned by the Department of Ed-
ucation at the University of New Hampshire. Followlng Dr. Page, we had

Dr. John Finger from the Unlversity of Rhode }sland whe spoke on the topic,
The Difference Befween Statistical Significance and Educational Significance
and its Relevance to State-Wide Testing. Dt. John Cawley, of the Unilversity
of Coﬁnecticut, spoée on the topic of Mental Retardation and the research
that was going on in that area. Dr. John Flynn, of the University of
Connecticut, spoke on the toplc of Programmed Learning and its Relevance to
Anxiety, presenting two papers. He alsc went into a rather deep discussion
of what analysis of variance actually attempts to do. One of our guest
lecturers, Dr. Garber, from the University of Connecticut was unable to
attend. In his place we had Dr. Victor McGee, from Dartmouth College in
Hanover, New Hampshire. Drx. McGee spoke on the toplc of Computers and

Vefbal ianguage. DrJ‘McGee's presenﬁation was ‘also video taped. Dr. Daniel
Heisey, of the University of New Hampshire, spoke to the group on the Question
of Arithmetic and the research that has recently bees ¢one in this particular
area.

The institute also had two speakers who were not listed in the bro-
chure and who spoke to the institutees in the afternoon because of their owm
{nterest in the institute. Dr. Jeson Boynton and Dr. Pat Petroski of the
University of New Hampshire Department of Education, spoke on the question
of Team Administratlon in School Systems. There was also a presentation by
Richard Burroughs of the University of New Hampshire Computation Center
Staff, on the subject of high school scheduling and specifically the use
of the IBM 360 here at the University of New Hampshire for a process knovm

as Sectioning, which does everything but build the master schedule.
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In summary, the institute would seem to have accomplished the four

major objectives set for it. It developed thirty topics of educational
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importance as identified by the trainees. It gave them, as their proposals
show, a falr degree of knowledge of statistic;l techniqﬁes by which hypo-
theses may be accepted or rejected. It involved them intensively in the
study of modern data processing cquipment, both the programming and the po-
? tential of which théy studied extensively. They also were required'to read
extensively in the literature of educational research.

The writer has already acknowledged the fact that there were weak~
nesses identified by the trainees as well as by the instructors themse'ves.
It is the writer's feeling that the instructors have profited by this ex-

perience. On the whole, it seems to have been a worthwhile and educationally

sound six-week institute, the real effects of which will not be known for

some years. The writer will keep in touch with the trainees in an effort

‘
’

to further evaluate the institute. .
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Application Susmary

a.

d.

Approximate number of inquiries from
prospective trainees (letter or conversation)

Number of completed,applications received
Number of first rank applications (applicants
whe are well-qualified whether ox not they

vere offered admission)

How many applicants were offered admission,

Trainee Surmary

8.

b.

Number of trainees initially accepted in
program

Number of trainecs enrolled at the
beginning of program

Number of trainees who completed program
Categorization of trainees

(1) Number of trainees who principally
are elementary or secondary public school
teachers

{2) Number of trainees who are princip&ily
local public school administrators or
supervisors

(3) Number of trainees from colleges or
universities, junior colleges, research
bureaus, etc.. (specify)

3 State Department Persomnel
1 Research Bureau Director
1 University Professor

a.

b.

3. Program Director's Attendance

What was the number of instructional -
days for the program?

What was the percent of days the director
was present? !

,as a final financial report so amounts need not be exact.)

v
e

4. Financial Summary--(Note: Thig‘summary does not serve
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Budgeted

Trainee Support

(1)
(2)

(3)

’”

Stipends $13500.00
Dependency Allowance

5400.00 + 4680.00 = 1008000

Travel 480.00

Direct Costs

(1)
(2)
(3)
(4)
(5)

Personnel 10680.00
Supplies ; - 1315.00
Equipment , 720.00
Travel 40.00

Other = ; -

Indirect Costs 2571.00

$39386.00

Expended or
Commited

$13500.00

9990.00

428.16

10680.00
1304 .22
720.00

39.82

2571.00

$39233.20

C T i 7 e g

Variance

$ -0-

90.00
51.84

0=
$152.80

et o T vy

KT, G o T ey SR S oE T W Caa gy e ey i O 2R AAOE N ppy v o

|
I
|
|
|
[}
|
i

EE T
S

-

- e

e B et

e it sem ettt b e i i
TR RS TR - e

oo e Ty A R

e e S S s N iy e s S i

e

TN T R Y L 0 PR NP R SR

RN




apega R T TIE R R I e e e

o
T T e k1 s

Problem 1:

Problem 2:

Problem 3:

STRENGTH
29.
26.
28.
83.

25.295

27.666
30.038

STRENGTH
16.
22.
18.
56.

19.419
18.967
17.612

STRERGTH
17.
22.
25.
64.

21.333
20.341
22.325

i i e B

CHI-SQUARE PRODLEM

DATA MATRIX WITH ROW AND COLUMN SUMS

NO COMMENT WEAKNESS
0. 3.
1. L8,
0. 10.
1. 21.

EXPECTED VALUE MATRIX

.304 . 6.400
.333 7.000
.361 7.600

DEGREES OF FREEDOM = 4
CHI~SQUARE = 5.48

NO COMMENT WEAKNESS
3. 24,
2. 18.
0. 21.
5. - 63.

EXPECTED VALUE MATRIX

1.733 21.840
1.693 21.338
1.572 19.814

DEGREES OF FREEDOM = 4
CHI-SQUARE = 4.45

NO COMMENT WEAKNESS

: 3. 23.
0. 19.
0. : 20.
3. 62.

EXPECTED VALUE MATRIX

1.000 20.666
.953 19.705
1.046 21.627

DEGREES OF FREEDCM = 4
CHI-SQUARE = 7.74

ﬁ?ﬁwﬁﬁ—}mm,é,wﬂwf‘ e a5

i

NUMBER OF COMMENTS

32, |
35, I
38, |
105.
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N.S5.
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A
ELE

NUMBER OF COMMENTS |
43, ]
42. |
39,
124,

N.S.

NUMBER OF COMMENTS

43.
41. ;
450 '
129.

N.S.




Problem 4:

Prohlem 5:

; Problem 6

STRENGTH
20.
14.

7.
41.

15.601
13.424
11.973

STRENGTH
26.
25.
23.
74.

25.437
23.703
24.859

STRENGTH
5.
8.
4.
17.

5,869

5.666

NO COMMENT WEAKMESS
1. 22,
C. 23.
5. 2].
6. 66,

EXPECTED VALUE MATRIX

2,283 25.115
1.964 21.610
1.752 19.274

DEGREES OF FREEDOM = 4
CHI--SQUARE = 12,66

NO COMMENT WEAKNESS
1. 17,
0. 16.
2, 18.
3. 51.

EXPECTED VALUE MATRIX

1.031 17.531
.960 16.335
1.007 17.132

DEGREES OF FREEDOM = 4
CHI-SQUARE = 2.22

WEAKNESS

NO COMMENT
9. 15.
5. 15.
11. 12.
25. 42.

EXPECTED VALUE MATRIX

8.630 14,500
8.333 14.000
8.035 13.500

DEGREES OF FREEDOM = 4
CHI-SQUARE = 4,17

B e TR R b IR 1

NUMBER OF COMMENTS
43.
37.
33.
113.

Sig. at .02

NUIBER OF COMNMENTS
44,
41.
. 43,
128.

N.S.

NUMBER OF COMMENTS
29.
28.
27.
84.

N.S.
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roblem 7:

STRENGTH - NO
18.
15.
22.
55.

19.913
18.965
16.120

COMMENT WEAKNEES
3. 21.
2. 23.
2. 10.
7. 54.

EXPECTED VALUE MATRIX
2.534 19.551
2.413 18.620
2.051 15.827

DEGREES OF FREEDOM = 4
CHI-SQUARE = 6.59

NUMBER OF COMMENTS
42.
40
34.
116.

NCS.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELYARZ
OFFICE OF EDUCATION
WASHINGTON, D.C.20202

APPLICATION FOR ADMISSION
PO AN HEW INSTITUTE IN RESEARCHING CRUCIAL EDUCATIONAL ISSUES IN NORTHERI NilWl ENGLAKRD

'ype or print in block letters your answers to this form, and other forms supplied by the
institution to which you apply, to the Institute or Program Director, NOT to the U.S. Office

pf Education

. Your name (Title, first, middle initial, Institution:
last):

University of New Hampshire

7. Home address (Number, street, city, state, 4. OSex: 5. Age: 6. U.S. Citizc.

. ZIP code): __Male : __Yes

? : __Female Yrs. __No

3. Home Telephone: . 19, Number of dependents (excluding yoursel§3

who are claimable for Federal income tanx
Area Code: _ purposes: (If you file a joint raturn an:

are NOT the major earner, you may not
Phone: | cla’im any dependents.)

0. Your present employment (check one):

I am employed in a school, system, or I am NOT employed in a school, systen, ov
college. (Complete the remaining items college. (Omit items 11 through 18 cad
on this form.) ' specify your employment here):

11" Namekand addrnss of school: 16. Name, title, and address of your o

immediate supervisor:

12. School telephone: ‘ 17 Title of your position: ;

Area Code: Phone:

15. Level of school (or system): 18. If you are preparing for employment at .
“_?re—School __Elementary different school or level, or for a
__Junior High __Senior High different assign—ent, specify here:
__Jr-Sr High __Elementary & Secondary
__Junior College _ Technical Institute
__College or University

‘1u. Type of school (or system): 19. List your present schedule of courses

__Public __Private, Church - Related taught, professional assignments,ctc.
__Private, not Church - Related !
1€ Number of students enrolled (If you

serve a single school):
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R Summarize vour yeaprs of experience in teaching or related work: i
| ~ LEVEL (ELEM., YEARS OF
1 IBJECTS OR -ASSIGNMENTS SECONDARY, ETC.) EXPERIENCE |
{
-+ £mployment Reocrd---List your places of employment in teaching or related work during the ?
é‘ last 5§ years. '
T NAME AND ADDRESS OF EMPLOYER NATURE OF YOUR WORK g
Ny
Lo i
'+ Vhat colleges and Universities hav you attended?
ME_OF_INSTITUTION DATES ATTENDED  DEGREE MAJOR MINOR(S) |
i. I'zscribe any other significant academic experiences ycu have had in the subject field of .é
+ this institute or program (such as summer programs, workshops, or seminars):' ff
| k.
+ Fhat teaching certificates or other credentials do you hold? (Indicate type, level, ;:
subjects, ete.) g
i
P4
'y
'.g ‘:
il
. Ave you applying for Institutes or Fellowships in addition to this one? %3?
| |
Yes No (If yes, specify them) :

ey

o A s B b AL i &b
T TS ST | S L

; ; : B
I certify that the statements made by me in this application are true, complete, and  §
correct to the best of my knowledge and belief, and are made in good faith. ?
: i

Date: Signature of applicant: ik
}

'

I
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
OFFICE GF EDUCATION
WASHINGTON, D.C.20202
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| , CONFIDENTIAL EVALUATION FORM
HEW INSTITUTE IN RESEARCHING CRUCIAL EDUCATIONAL ISSUES TH NORTHERN NEW ENGLAND

mme of applicant): Name of sponsoring institution:

' University of New Hampshire .

o

am seeking admission to the EW Institute in Researching )

weial Educational Issues in Worthern New England. 1

‘¢ Selection Committee for the Institute named above hag reguested that I forward this ||

‘nfidential Evaluation Form to my principal, department chairman, or immediste esupervisor. ;i

sase complete the form and return it to the Lastitute Director. !

:

) , - ' . ;

Name of evaluator: 4" How long have you known the applicant and
in what capacity? ;

Title of position: ,

. School (or system): i
Considering all the teachers (or specialists) you have worked with or supopvisged, how %
would you pank the applicant on the following characteristics? ]

Above Below Can't |
. Excellent Average Average Aveprsge Toor Judge |
EBTI1Ey Ha a teacher (or specialist) By

. Knowledeo of .zpubiect matter . 4 e

. Effectivensss in working with scudents - ' ) &

. Effectivensss in working with colleaguus N3l

. Leadewship poteontial ' B

geholastie ability capacity for grewth - i

'S ability, periormance, character, temporamsnt, f

. Pleage provide auny comments on the applican
etc,, which you belisve will aid the Selection Comnittee in determining his or her

suitability for this Institute.

.. In what ways do you believe that the‘applicant would benefit from attending this Institute?
(If the applicant has specific areas of need, plezse indicate them.)

T Does the applicant have a comtract, or the offer of a contract, in your school or school
system for next year?

Yes No I don't know (If not, please explain.)

o —— g aeeeap———

Soheol or school system may utilize or benefit from

[T Pilease comment on ways in wnich your
selected for the Institute.

Ihe training received by the applicant 1if he or she is

Date:

fo O nature of evaluator:
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HEW THSTITUTE IN EDUCATICNAYL RESEARCH
University of New Hampshire

. BAGXGROUND DATA SHEET

Name

(last) T " (First) (middle,
Position ' School : Grade,

+

List &ll undzxgraduate and graduwate courses in Evaluation and Measurement,

Cousse Title ' Institution Date Credite Level (Grad~
, uate or Under 4

graduate )

Will you pursue the Institute for Credit? . Are you a degree candidate at the

present time? - Ingtitution | . ' Degree

List profespional organizations in which you hold membership.

Applicant's Signature

’ | Date_

On the reverse side of this sheet please describe your professional aspirations and in-

dicate how this Institute might assist you tn realize these goals.
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INTRODUCTTION

\

This Handbook has been prepared to provide a ready source

of information to guide you in planning and to make ycour Institute

experience professionally revarding and personally pleasant.

Gilbert R. Avstin
Institute Director
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THE IRSTITUTE PROGRAM

-

Schedule

The institute will Le conducted daily frém 8:30 a.m. to 4:00 p.m.

for six weeks. The two courses offered daily between the hours of
8:3C a.m.and 11:45 a.m. are:

Education 881, Methods and Techniques of Educational Resesarch.
This course 1s a critical study of the principal methods
employed in the investigation of educational problems and an
evluation of the procedures and standards used in reporting

; the findings.

Education 882, Regearch Problems in Education. This course
wlll orient the trainees to the variety of educational
research. In the later portlon, each trainee will be expected
to develop a research proposal which will have practical
importance and relevance to his home school distriet, or to
evaluate a project presently being studied.

These courses will be team taught by Dr, Gilbert R. Austin, Director
of the Institute; Dr. Carl Couper, azd Dr. Som Nzth Ghed. .
The Ingtitute will meet each afternoon from 1:00 p.m. to 4: p.m.

Part of this time will be used for small group discugsions of the
materfal presented in the morning.

From 2:30 p.m. to 4:00 p.m. the trainees will be instruected in the
use of computers and will be tavght a computer language. They will

also be given the experience of ‘'hands on' operation of an IBM

1620 computer and each trainee may have one hour for debugging the
programs he writes and rxunning any that he successfully completes,

. Occasionally there will be guest lecturers who will develop in detail

a discussion and analysis of a research activity of current concern.

Lecture Dates

July 7 Walter Durost
July 18 Ellis Page g

July 19 Jack Finger
July 24 Jack Cawley
July 27 John Flynn
August 4 Herbert Garber
August 7 Daniel Heiscy
August 10 . Walter Durost

Special Tour Dates

July 10 Bur=zu cf Educational Research and Testing Services
July 11 WENH-TV

July 17 Audio Visual
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Bach participent may wish to bring his own favorite reference
works and materials but ir is ;ch y that they will be available
here. . : A PR IFER T A
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Required Texts

The following texts will te required and may be purchased at
the University Beookstore at the beginning of the Institute session.

Entwisle, Dorls R., Auto-Primer in Computer Progrumminp
New York: Blaisdell Publishing Company

Ferguson, Ceorge A., Statisticnl Atalysis in Psychology and i
Education. Hew York: McGraw Hill Bock Coumpany, Inc. % ]
-
Krumboltz, J. D., Learning and the Educational Process. Evi
Hew York: Rand McNally ‘ T ‘ F
Travers, Robert M.W., An Introduction to Educztional Regearch. §
New York: Croweil, Colller, and Macmillian ]
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FOR YOUR INFORMATION

Staff of the Institute

Gilbert R. Austin, Ph.D., Director
Assistant Professor of Fducation '
Director, Bureau of Educational
Research and Testing Services
University of New Hampshire

Carl J. Cooper, Ph.D.

Assistant Professor of Education
Psychologist in Counceling and
Testing, University of New Hampshire

Som Nath Ghei, Ph.D.,
Associate Professor of Psychology
University of Wew Hampshire

James Estes
Instructor of Mathematics
University of New Hampshire

Maurice Oliver

Bookeeper, Bureau of Educational
Research and Testing Services
_University of New Hampshire -

Patricia L. Christie, Institute Secretary
Bureau of Educational Research and
Testing Services ' '
University of llew Hampshire

Lecturers

Walter N. Durost, Ph.D.

Consultant, Bureau of Educational

"esearch and Testing Services,

Associate Prcfessor of Education,
" University of New Hampshire

Ellis Page, Ph.D., Director,
Bureau of Educafional Research
Professor of Education
University of Connecticut

Herbert Garber, Ph.D., Assistant
Professor of Education
University of Connecticut

o dmtin o e

PR
P S-S
e

T o]

s e

o e g s e




S SRR S ST e LR A
AP e

LR

t

S

S NTRARTOT Ay

RSP

4
i

John Flynn, Ph.D., Associate
. --Professor of Education
University of Connecfticut

John Cawley, Ph.D., Asscciate
Professoxr of Education

] University of Connecticut
.

Jack Finger, Ph.D., Associate

4 Professor of Education
4 University of Rhode Island
u

Danlel Heisey, Ph.D., Assistant

Professor of Fducation, Assistant

Professor of Math, University of
J New Hampshire

3 Consultants

Mr. John Bardwell
Director, Audio Visual
Univessity of New Hampshire

Mr. Keith Neighbert :
Director, WENH-TV .
University of New Hampshire

Mg, Alden Lovell

Supervisor, Bureau of Educational
1 Research and Testing Services '
University of New llampushire

¢ Mr. Robert E. Hart

: Data Processing Technician

. Bureau of Educational Resgearch
. And Testing Sexrvices

4 University of New Hampshire
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- 1-67-81

2-67-S1
3-67-81

4~67~SI
5-67-SI

6-67-ST
7-67-ST
8-67-SI
9-67-SI
10-67-8I
11-67-SI
12-67-S1
13-67-SI
14-67-SI
15-57-SI
16-67-SI
17-67-ST
18-67-SI
19-67-SI
20-67-SI

21-67-SI

22-67-S1
23-67-SI

24-67~SI

25-67-S1I

SR s

Anderson, T.W., Introduction to Multiveriate
Statistical Analysis

Best, J., Research in Education

Chauncey, Testing: Its Place in Education Today

Gooley, W.W., Multivariate. Procedures for the
Behavioral Sciences

Findley, The Impact and Improvement of Public
School Testing Programs ]

Furst, Constructing Evaluation Instruments

Gage, N.L. Handbook of Research on Teaching

Gage, N.L. Handbook of Research on Teaching

.Gage, N.L. Handbook of Research on Teaching

Gage, N.L., Handbook of Research on Téach{ng

Gage, N.L., Bandbook of Research on Teaching

Gage, N.L., Handbook of Research od Teaching

Gage, N.L., Handbook of Regsearch on Teaching

Gage, N.L., Handbook of Reséareh on Teaching

Gage, N.L., Handbook of Research on Teaching

Green,B., Digital Computers in Research

Nunnally, J.C., Tests and Measurements

Plumb, S.C., Introduction to Fortran

Plumb, S.C., Introduction to Fortran

Siegel, S., Non-Parametric Statistics for the
Behavioral Scilences

Siegel, S., Non-Paramatric Statistics for the
Behavioral Sciences

Stilson, D.W., Probability and Statistics

Thorndike, R.L., Measurement and Evaluation in
Psychology and Education

Torrance ,E.P., Guiding Creative Talent

Underwood, B.J., Elementary Statistics
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Carront issuee of the following periedicals can usually be found in the
puriod‘cal reom of the Dimond Library; 1if not, an attempt hag been made
to specify the locations in .parenthescs after cach tiltle. Note: Journals
of the American Psychological Association and of the American Personnel

and Cuildance Association, although not om this list, ARE available in the

periodical room. (Abbreviations have been used wherever possible)

A.I.D. Auto-Instructional devices for education (Main)

Acta Psychologica
Adult Education

(1] 1" j
and the library
American behavioral ucientisL

" -~ educsatlon
n [ §]

" "

reszarch j
Applied Psychol. moncgraphs
- Art Education

Autorated educ. letter (Ref LB 1029

Britich Ed. Index (Ref Z 5813
" j. of psychol.

Calif. Educ.
" 1. secondary education

schools

Canadien j. of psychol.

Child Development

Childhond Educ.

Chronicle of Highe- Educ.

Collzge board rev. '

Education
M. Abstracts
Y Digest
" Index (Ref 016237)
" Guarterly
" USA

"

Aomin. & suprv.

Adm. quarterly’

Educational & psychol measmt.
" forum

leadership

record

’" res. bulletin
[ ]

theoxry
Grade tcacher
Harvard educ. rev.
‘High school j.
Higher educ.
" " and national affairs
in New England
History of Educ quarterly
Industrial arts and voc. educ

" educ. magazine

Instructor
" 's J.

screen and Audio-vis. guide

'
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" tage G T o -
o Iuternational §. of paychol. | . i
i rev of educ o ;. C ;
4 of applied psychol o ' o S ]
'§ of child psych and psychiatry _ . -
§ educ !
j educ and psychol measmt ' é
4 educ. measmt ' ' . ‘ I
j educ psychol | | 3 ﬂ
13 j educ research - o - f
j educ sociology o , |
-4 experimental child psychol e
3 exp educ '
J general educ’ ' T | . )
j higher educ | B
j research in science teaching ‘ E
3 school paychol i
J secondary educ %
j teacher educ ;é
4 verbal learning and ver. behavior - F
Clearinghouse .
McGill j. educ |
Maine teacher B
Math " I
Mental retardation abstracts S L
Modern Schoolman ' | '
N.E. res. bulletin
NASSP
Nat. ele. principal , !
Nations schools . o :
NH educator ] :
Perceptual~cognitive development - . o - L 3
Phi Delta Kappan a . =
Psychol in the schools ' . o
Rev of educ research | o fog
School Administrator ; !
and society 1
.". councelor . o ' . ]
% . executive 3 o - | - ]
" management |
" rev. S ' ' : . ]
Social educ. | g
Sociologu of educ. :
State educ j. index (REF) : : ]
Superior student (Main €370.5) . | o 1
Teacher educ quarterly | N | | o
Teacher's college j 4 S S : 4
" " record : | B B | . 4
Urban educ. ‘ C ' ]
-Young children - | ' :
Research in Education (REF 25813 .R&4 31&2 1966) Lo L
Res. relative to children (Ref 75814 vs2 # 1-20 =
B
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FACTORS JROPARDIZING INTERNAL AND EXTERMAL VALIDNZTY

1. History, the specific events occurring between the first and second
measurement in addition to the experimental variable.

2. Maturation, processes within the respondents operating as a function
of the passage of time per se (not specific to the particular events),
including growing older, growing hungrier, growing more tired, and
the like. ’

I

T o St et o e
- P

3. Testing, the effects of taking a tect upon the scores of 2 second testing.

4. Instrvmentation, in which changes in the calibration of a measuring
ingtrument:.or changes-in the observers or scorers used mey produce
changes in the obtained measurements.

5. Statistical repression, operating where groups hava been sclected
on the basis of their extreme scores.

6. Biasas resulting in differential selection cf respcudents for the
comparison groups.

7. Bxperimental mwortality, or differential loss of respondents from. the
comparison groups.

8. Selection-maturation interaction, etc., which in certain of the
maltiple-group quasi-experimental designs, such as Design 10,
is confounded with, i.e., might be mistaken for, the effect of the
experimental -variable. :

The factors jeopardizing external validity or representativeness which
will be discussed are: |

9. The reactive or interaction effect of testing, in which o pretest
might increase or decrease the respordent's sensitivity or responsive-
ness to the experimental variable and thus make the results obtained ‘ J
for a pretested population unrepresentative of the effects of the
experimental variable for the unpretested universe from which the
experimental respondents were selected.

S I s R ke o st LA O
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10. The interaction effects of selection biases and the experir2ntal
variable.

RSN P LR R e
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11. Reactive effects of experimental arrangements, which would preclude
generalization about the effect of the experimental varizble upon
persons being exposed to it in nonexperimental settings.

12. Multiple-treatment interference, likely to occur whenever multiple
treatments are applied to the same responderts, because the effects -
of puior treatments are not usually erasable. 1




THE TESTING PROGRAM

The word "program’ has certain important implications, such as

order, system, planning. It implies a sequenoe of events that has been
determined after careful thought.

Regardless of its scope, the complete testing propram at any particular
time will oxdinarily consist of the following eight steps, or stapges, ip
chronological order:

1. Determining the purpose of the program

2. Selecting the appropriate test or tests

3. Administering the tests

4. Scoring the tests

5. Analyzing and Interpreting the scores

6. Applying the results

7. Retesting to determiné the sucegs of the program
8. Makiug suitable recoxds and reports

Determining the Purpose of the Program

It must be recognized at all times that tests ave wmeans to an end,
never an end ltself. Thus, the value of auny testing program depends on
the use made of results. Merely "giving tests" without rhyme, rule, ox
reagson is money, time and effort wasted. The author once heard an ex-
perienced educator say that he had wondercd for years what wany people
did with standaxd tests after they had bezo  ‘“given'. At last he found
out:. They flled them! A testing program should have a more sericus
purpoge than that. The first step, therefore, in planning & program is to
determine its purpose. In so doing, thres things should be kept in mind:
the program should be cooperative, practical, and definite.

A Cooperative FProgram

As a rule, the program should not represent the judgment of any
one person alone, but that of a group. It should be a truly cooparative
enterprise. The teachers and administrators alike should be made to
feel that it is "our' program, as indeed it should be. This is not likely
to he the case, however, if the principal, szuperintendent, or research
department determines the program and then "hands it down'" to the class-
room teachers. The entire staff should have a voice in determining
the purpose of the program and in formulating the plans, end all should
have the opportunity of participating in it in every way possible from
beginning to end. If this is not done, the teachers are not likely to
understand the program fully or to appreciate what it ig attempting to do.
Without the hearty cooperation of the entire staff, the program is al- '
most sure to fall short of itc highest possibilities. It is asuggested,
therefore, that in a small school or school system the purpose of the

R W AR A S 2

T . o

AN

R PR

e

R A SN

S

L

T R e RS




progrem be decided upon aftcr dis~ussion in a general teachers' meeting
or series of meetings in which everyone higs a chance to participate. in
the larger school systems, it is better to entrust the responsibility of
planning the program %> a comalttee representing all Interested groups.
Even then it should be brought before the entire staff before final action
ie taken. It cannot be e-phasized too strongly that the g1nress of the
program largely depcnds on cooperative action. An important part of

the program, then, is the educating of the staff so that they can part-
icipate intelligently in ir jt. The teacher's attitude is probably

the most fumportant singel factor to be considered.

A Practical Program-

The general purpose of the testing pregram is to provide data
which will help in the solution of practical school problems. As a
rule, this means that the problems whose solutions are sought will have
to do with administration, instruction, ~r research, or with some com~
bination of these three. IEven -‘hen tests are used primarily for ad-
minlstrative purposes, such as classification, they can also be used by
the classroom teachers for diagnostic purpcses. Unless the school hagsgs
hnd censiderable experience with testi~~, 1t will be better nc to under
take a program primarily for research, although under favorable conditlons
research ig a legitimate interest both of classroom teachers and of ad=~
ministrators. Even when a progrsm i1s undertaken for research puvposes,
it shculd ovrdinarily Le one whilch bears directly on some practical
issue in the echool, such as determining €he relative efficiency of
different teaching methods or of administrative organizations.

A Definate Program

It 1s not enough that the program be cooperative and practical
It must also be d~finlte. The scope of the program may vary all the
way £rom a single sulject in one grade to measurement involving tbe en-
tire school system. A common mistake of a staff inexperlenced in the use
of tests i to undertake too much. ‘The danger then is that the program
will drag along until everybody is more or less '"fed up" with it. Much
of the value of the information sought from the tests will be lost unless
the information is made available withcut delay. It i3 usually best,
particularly with inexperienced teachers, to run the risk of undertaking
too small a program rather than one too large.

Another mistake is in stating the purpose of the program in too
general terms. ''to improve instruction” 1is too vague and inclusive.
"Po motivate study" or "to diagnose weaknesses and provide a basis for
remedial instruction" would be better. Best of all would be a still
nore difinite formulation, such as "to motivate study in fifth-grade
arithmetic" or '"to make a diagnosis of characheristic weaknesses in first-
year algebra and to formulate a prograa of remedial teaching to eliminsate
them.'" The purpose shruld state specifically both the nature and the
scope of the program to be uwnidertaken. In a long range program, the
purpose for each year will have a définite relationship to the whole.
No matter how stated, however, there is really one fundamental purpose

,) ,

B e R O Rk R

bo




in all measurement: mnamely, the better understanding of the individual

pupil. To accomplish this purpose the information must be es defimite
and as complete as possible.

Selecting The Appropricte Test or Tests

When the purpose of the testing program hes heen deternined, and not
until then, the selection of the test, ox tests, is in order. In Chaptey
Five, attention was called to the fact that a test way be superior for
one purpose and worthless for another. Creat care must be exercised to

obtain the tests most appropriate for the purpose. Three questions reguive
considerations:

1. VWho should select the test or tests?
2. lthat type of tests should be used?
3. VWhat is the best procedure in nuking the selection?

Vho Should Select the Tests?

In larger school systems, the divector of research or of pupil
pergonnal services is most often the percen best qualified to mzke the
gelection. But, even then, in the selcction of achicvement teosts for
speelfic subjects, the teachers of these subjects ehould be consulted,
since thelr knowvledge is ascential in judping the curricular validicy of
the tosts. In smaller gchools, the najor wesponsibllicy 1o wouslly assumed
by the principal or superinténdent, or assigned to o guidance councelor,
However, in the selection of achicvemsnt tests, a corvmittee of toachers
will be helpful in judging the content of the tests. In evalvetlou that
involves & subjective element, it 18 a sound principle to rely, whencver
poseible, on the combined Judgnont of 8 gvoup of conpetent persouns,
rether then on the judgment of just ome individual.

What Types of Test Should Be Used?

Czdinarily, an adequate testing program will involve the use of
more than one type of teat. It will be desirable, ezcept in few cases
such 2g in the beginning of kindergavten or first grade, to use both
intelligence amd avhievement tests. If considerations 6f time and wmoney
make it cdvisable to limit the testing program to one standard test for

determining the present status of the class or school, the best choice
will uvsually be & test battery.

For a general survey of the intedlectual status of the class or
schoo), cne good group test of intelligence will usually be adequately
relisble. However, for comparing pupils with each other, the mean of
two test scores is better than just one. In any measurement of intelligence
involving group tests, especially if only one test is used, it is desirable
to retest with an individual intelligence test, such as the Revisged
Stanford-Binet Intelligence Scales or ons of the Wechsler Scales, pupils
who test very low, say an I.Q. of 80, and those whoge scores are consid-
erably out of line with the judgment of the teacher. |
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APPLYING THE RESULTS

The application of the results is the cruxw of the whole testing

f program. Everything that has gone before is preliminary. Whatever value
the tests are to have depends in the last analysis on the use made of the
results.

Just what 1s to be done, of course, depends on the purpose of the
program. In several chapters we have cousidered in some detaill puvocedures
to be followed for several administrative anf instructional problems.It will
be sufficient at this point to give some idea of how the procedure:
will vary with the purpose.

e EARATR IR REESRAALTRTT e e e
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, Suppose, for example, that the purpose of the tests is to determines
the present status of a particular school in order to improve it, and that
the test data are before the principal. The question now is, what is to B
be done? On the Basis of the test scomes and other pertinent data, such .
as the teaclers' estimates, health reports, age~grade status, and the like,
several pupils ate given trial promotions to the next higher grades. A small
group of pupils, whose achlevement and intelligence scores are well below -
the general tendency of thelr respective grades, is organized into an | 18
ungraded class which is assigned to a specially prepared teacher. :
Ability groups are also organized in several grades and classes, with
appropriate differentiation in curricula and methods.

- NN TR, TRRee T Te R R
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~ Similarly, suppose the primary purpose of the testing program is

| to determine whether or not the teaching emphasis is corxrect in the various
H subjects in the grades, and, when the test results are in, it is apparent
that wost of the grades are strong in arithmetic and spelling, about |
i average in reading, and weak in language and the social studies. Now i
: what is to be done here? The principal calls the teachers together and’
presents the situation in tables and graphs, with interpretive comment.
Then they discuss the findings. One or more committees are appointed
to study the situation and to make recommendations at a later meeting.
After discussion and deliberation, a zourse of action is decided upon,
looking to the improvement of the situation in the weaker subjects.
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s

.

The procedure will again be somewhat different in essential respects
if the primary purpose is diagnosis and remedial work in reading. Here
the test results should be analyzed in some detail in each grade. An
enalysis of the test papers, item by item, is often: very revealing.
Special effort should be made to locate the specific nature of the
reading difficulties. There may be found some general weaknesses, such
as the inability to use the index and table of contents in a book, or
possibly to locate the central idea in a paragraph. In addition, there
are usually other weaknesses, which appear in some pupils and not in Y
others. Some of these will not be revealed at all by the usual paper-and- hiE
pencil reading tests, but will require special tools and techniques. L
After considering these facts, the staff will try to plan a remedial | i
program tc be followed during the year.
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The essential point in all these cases is that something is done e
about the situation revealed by the test scores. To fail to apply the
results in some practical way is to fail in the testing program.
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Measurement In Today's Schools - Julianm C. Stanley, Copyright 1964
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3 ' - SUMMARY SHELT ‘ 3 i
| TYPES OF RESEARCH STUDIES i
1 |
! VARIABLES ;
2 ¢ 1
i \ 1% 4
A L
g VARTABLE ~- Any factoxr having two or more mutually exclusive i
4 properties or values.

1 For example, sex 1s a variable because it has two mutuvally exclu-

i sive properties, maleness and femaleness. Beading aschievement

| as indicated by a test score is also a variable because it has

several mutually exclusive values (the range of potentlal test
scores).

e R

E CRITERION VARIABLE (OR CRITERION) -~ The variable that represents
a desired educational outcome or objective.
For example, in a study of the relationship between Headstact

- Training and student. achievement, the desired outcome is incressed
student achievement, Therefore, student achievenent is the critevion

- e

e —

variable,

VARIATE ~- The variable whose relationship to the eriterion is 1?
being studied. f
The variate is a characteristic or experience shared in common B

by a group of subjects and serves as the basis for classifying
students into the group(s) being studied.

For example, in a study of the relationship between sex of student
and reading' achievement, sex of the student is the varilate.

R T

MANIPULABLE VARIABLE -- A wvariable that the experimenter can
control to the extent that he can assign subjects chogen at q
random with different properties or values of that variable.

; For example, type of classroom organization is a manipulable |
% variable because the experimenter can assign different ptoperties 1
i (e.g., nongraded primary or graded primary) of this variable to §
; subjects. %
g NON-MANIPULBBLE VARIABLE -- A variable that canngt be controlled : 1
é by the experimenter to the extent that he can assign subjects i
? chosen at random with different properties or values of the :
- variable. :
% For example, socio-economic status is a non-manipulable variable 1
1 becauge the experimenter cannot assign different properties of 1
5 socio-economic status to subjects. f
3 ]
i A

b MR G e B b i St




&

TR e S B S

TYPES OF STUDIES

STATUS STUDY -~ A study in which the variate is not manipulable.

ASSOCIATIONAL STUDY -~ A study in which the variate is potentially
manipulable, but is not manipulated in the study.

EXPERIMENTAL STUDY -~ A study in which the variate is manipulated
(i.e., different properties or levels of the related variable
are agsigned to subjects) by the experimenter.

VARTABLES

JINDEPENDENT VARIABLE -- A varisble whose properties are manipulated
(i.e., different subjects are assigned different properties or
values of the varlable) by the experimenter. The varilate in_an
experimental study is an independent variable.

DEPENDENT VARIABLE -- The variable which the experimenter examines
to see if it is affected by experimental manipulatiocn of the inde-
pendent variable. The criterion variable in an experimantal study
1s a dependent variable. '

TYPES OF STATEMENTS

" STATEMENT OF ASSOCIATION -- A statement of-association is a statement
indicating that a relationship exists between the variate the
criterion variable. It does not indicate that a change in the variate
will produce a change in the criterion, but simply that a relation-
ship exists between the two.

Key phrases frequently used in statements of association are:

a (positive) relationship exists between, there is a relationship
(or association), more X is associated with more Y, X is related
toc Y, etc.

Statements of association are permissihle from the findings of
eaqb of the three types of studies: status, associational, and
experimental.

STATEMENT OF CAUSALITY -- A statement of causzlity is a statement
indicating that manipulation of the wariate (i.e., an induced
change in the properties or value of the variate) will produce a
change in the criterion variable.

Key phrases frequently used in statements of causality are:
as a result of, because of, produces, results in, will increase if, etc.

Statements of Causality are permissible only from the findings of
an_experimental study.
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Written learning experience Number 1 - HEW Research Instituro

Study of Mathematics
The superintendent of Town X, who is the experimenter, desires to test the

hypothesis that it will make no sighificant difference whether he uses

'~ Math Text ABC for his sixth grade students, or Math Text XYZ.

There are si.x sixth grades. All six sixth grade teachers are instructed by the
superinﬁendent to pém;i.cipate in the study. The six sixth grades are @ppﬁ'oxiw
mately matched in terms of ability. Teachers are asked whether they wish to
be in the control or experimental group and it works out on a happy three-three
cholce basis, Thr‘ough the use of appropriate statistical technlques, it ig

found that there is a significant difference in favor of text XYZ. As & result

~ of this finding, the superintendent, at the next regional meeting of the super-

intendents' as socidi:ion, extols the virtues of the XYZ text and convinces
many of the school sdperinteridenté to consider switching to this series.
Several of them follow his advice and not only switch to this text but replicate
his study. To their amazement, the findings in some cases show that text ABC

seems better than text XYZ, and in other cases there seems to be no difference

between the two,

In a series of brief numbered statements, comply with the requests listed below.

1. Suggest specific strengths and weaknesses in the design of this study.

2. Indicate your knowledge of different kinds of variables by indicating what
the variables in this study are,

3. Indicate the type of study it is.

F-N

Suggest further strengths and weaknesses in this proposal in light of the
document you received called “The Ingredients of a Research Proposal."
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TOP1C: The Ingredients of the Research Proposal Qg
SESSION NUMBER: 18 i%
INSTRUCTOR: Robert L. Baker ;ﬁ
OBJECTIVES: ‘ e%
1. Identify the basic components of a sound research proposal, ;&
frrespective of variation in proposal format. .
2. Describe the conditions that must be met for each component. ?
3, Distinguish between exemplars and non-exemplars of proposal ;
components based on conditions to be met. ;
. i
4. Given a problem area, construet a proposal outline including the
. operational specification of essentilal ingredients.
] | .
CONTENT OUTLINE: I
1.  Proposal Formulation and Planning ?
- ITI. Description of Basic Components of a Sound Research Proposal i
| A. Differences in labels attached to components in variled i
proposal formats. ' _ |
B. Differences in ways of sequencing and/or organizing ir
components in overall proposal structure. f
I1I. The Conditions That Must Be Met for Each Basic Component 1
of a Sound Proposal : P
i ; |
; :
: |
| b
f 1
|
| 1
| {
| |3
| 1
| ]
| .i;
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OBJECTIVE 6: Identify the essential components of a sound research proposal
: and describe opérationally the specific conditions that each

component must meet.

The increased financial support of educational research activitieg by govern-
ment agencies and privately endowed foundations provides wider opportunity
for the conduct of sorely needed educational research. The increase in
funding, however, has been outpaced by the number of research proposals
gsubmitted for consideration by the funding souxces. In a competitive research
market, the weak, infirm, or poorly stated proposal is quickly cast aside, Thus,
the educational researcher to work his trade must, in addltion to his other
skills, acquire competency in the development of a sound and well-esxplicated
research proposal. Despite the vindications of the rejected researcher, most
propogals are rejected not because of the researcher's lack of sophistication
regarding the complex subtleties of "grantsmanship', but rather because

his proposal lacked onme or more of the essential ingredients of a sound
research proposal.

The purpose of the sessions related to Objective 6 is to describe the
esgential ingredients or components of a research proposal and to identify
the conditions that must be met for each conponent. The componentsg can be
1dentified in any good research proposal regardless of the variations of
format. They can be easily identified in proposals which attach different
labels to the components or speclfy different ways of sequencing and/oy
organizing the components in the overall propesal structure.

The basic¢ ingredients described in this sessién_shuuld be regarded ag a
necessary but not sufficient condition for the developuent of a sound and
well-explicated research proposal.
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THE BASIC COMPONENTS OF THE RESEARCH PROPOSAL

I. Proposal Formulation and Planning

A. Formulation of research problen
The first stage in the formulation of a research project is the
selection of a fruitful problem that is significant for education.
The range of potential problems or situations requiring change is as
broad as the range of behaviors related to educational activity,
The significance of a problem rests on its probable contvibution
to knowledge. The following arc some of the important criteria

. which should be carefully considered in the selection and/or
formulation of a research problem.

Suggested Criteria for Selection of Research Problems*

1. A concern with basic concepts and relationships of concepts
as distinguished from local, particularized, or exclusively
applied research, to the end that the knowledge produced may
be cumulative with that from other studies,

2. The development, refinement, and testing of theoretical for
formulations.

3. Superior research design, including careful specification of
the variables involved and use of the most precise and
appropriate methods available.

4. A probable contribution to methodology by the discovery,

“development,, or refinement c¢Z practicable tools, techniques,
or methods.

S. Full utilization of relevant concepts, theories, evidence,
and techniques from related disciplines.

6. The integration of any single study in a planned program of
related research to the end that the results become meaning-
ful in a broad context.

7. Adequate provisiou to train additional research scientists.
8. Provision, wherever feasible, to repeat or check related

research of other persons in order to provide a check on the
generality of conclusions.

*From Report of the Study for the Tord Foundation on Policy and

Program, Detroit, Michigan: Ford Foundation, Hovember, 1949
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B. Planning the research proposal

Planning of the rescarch proposal represents the next step in the
proposal-writing sequence.

Before such planning begins, it is assumed that the rescarcher (1)
has made the necessary canvass and review of relevant background
literature and (2) that he has formulated the research problem and
determined the sequence of operations and proceduzes for solving the
problem. He is now ready to desciibe his reseaxch procedure and his
findings and to correlate them with the findings of other researchers
and with theory in his fileld.

1. First considerations in planning a research proposal

a.

b.

C.

Determination of approprlate funding agenciles for proposal
rescarch.

Determination of selected funding agency's research proposal
format.

Consideration of length and detail of proposal.

Getting the overall problem clearly in mind (consideration
of the major aspects of the problem in light of the hypotheses
that will guide the research).

Consideration of what is directly and immediately pertinent
(i.e., what should be included in the proposal) and what is
of secondary concern and should be omitted or placed in an
appendix.

2. Outlining--The Orpganizational Plan

a. Outline form

"

The outline for the research proposal shows (1) the sequence
of topics as they will be covered and (2) relationships
between the varilous topics. A good logical outline aids both
the reading and the writing of the research proposal.

In outlining, logical organization can usually be facilitated
by coding the divisions of the outline. The two most fre-
quently employed codes for sections or categories of the out-
lines are (1) the use of numbers and letters and (2) the use
of a decimal system. These are illuminated on the following

page.
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C.

Numbers and Letters System Decimal System

I. 1.0
11, 2.0
A. 2.1
B. 2.2
III. | 3.0,
A. | 3.1
1. : 3.11
2. o 3.12
B. . 3.2
1. 3.21
a. 3.211
b. 3.212
2. 3.22
C. : 3.3
1. ' 3.31
a. - ‘ 3.311
(1) 3.3111
(2) . 3.3112
b. ' " 3.312
2. 3.32

IV. 4’0

Fither a topic outline or a sentence outline may be employed,
but in elther case it 1s important to remember that labels or
headings for eich section must be clear and meaningful.

Logical division

Principles of logical division should be followed in outlining.
Chief points to remember are:

(1) Each class or topic included in the outline should be
based on a single principle of differentiation.

(2) Each division in the outline should be mutually exclusive.
(3) Bach class or division in the outline should be exhaustive.‘
(4) Each class should be well defined.

(5) There should be no further division of a 'class unless
there are at least two subclasses.

A suggestion for outlining a research report

Educational researchers frequently find that the use of a topic

card system facilitates the organization and integration of material
for the research proposal. Each topic or item that seems suitable
for inclusion in the proposal is written down on a separate card.




A topic-card should be preparcd for each point that is rele-
vant, vegardless of whether it is of major or minor impor-
tance. TFollowing the preparation of the topic card, each

card should be checked against the criteria for the basic
components of the proposal to eliminate cards that are not
pertinent and to prepare new cards for topics that may have
been omitted or overlooked. '

Then, the topic cards may be classified and organized, follow-
ing the rules of logical division--putting topilcs together
thai belong together, arranging the topilcs that are coorxdinate
and those that are subordinate, and so on. In thls process

it may be convenlent to spread the cards out on the floor and
arrange thie cards in putline form. New cards may be inserted 1
where tliey seem to be necessary, or cards may be eliminated if |
they are not pertinent in the total picture. 1
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After an effective order has been arrived at, the cards may be ' b
coded (using either the number and letter code or the decimal cede
noted before) and the material copied to provide the working outlire.

The procedure is a very flexible one, making it convenient to
add cards, subtract them, combine topics, revise the order, etc.
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11. Basic Components of a Research Proposal

T

A. Introduction

A well-explicated and technically sound research proposal contains a
number of basic components that can be easily identified independent
of variations in proposal formats. Different funding sources may
require that different labels be attached to these components or
-they may specify different ways of sequencing and/or organizing the
components in the overall proposal structure. The following
constitutes a listing of the basic components of sound proposals:
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1. Project Identification (Title)
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2. Statement of the problem to be solved or situation to be improved.

3. Justification for proposal approach

4. Operational research objectives, hypotheses and/or questions

e e i Srpb —

5. Sequence of operations and procedures to be used in solving
problem,

6. EBvaluation of data.
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; B. Description of the basic components of a research proposal é
. : 1
| The elements or condiilons to be met for each component includes }
§ the following: i
3 #
i
§ 1. Project Identification (Title)

A good project title consists of a short concise statement
containing the following elements:

a. Identification of variables
(1) prerimental study

| (a) Independent variable

é (b) Dependent variabié

(2) Correlational/sfatus study

(a) Related variable

| (b) Outcome ;
b. Ydentifivation of farget population ;
c. Specification of type of relationship between variables E
(1) Functional = ''the effects of" %

:

(2) Mon-functional = "the relationship of" %

2. Statement of the problem to be golved or the situation to be ;
improved - ]
This componeﬁt of a sound research proposal contains the following , i
elements: i §

a. Specification of the problem ! 1

i . (1) Clear, brief statement of the problem with concepts | 3
defined where necessary, including: N

(a) Identification of manipulable instructional variables } ]

for determination of their differential effects. |

(All relevant variables should be considered. The % §

fallure to consider relevant variables is a common . g§

and serious error in development of a research .

proposal.) : %

:

(b) Identification of dependent variable .

i |d
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(c) Identification of target population.

(2) Problem is delimited to bounds amenable to treatment
or test. '

(3) Description of the signifieance of the pwroblem for education
with reference to one or more of the following criteria:

(a) Is timely.

(bs Relates to a practical problem.

(¢) Relates to a wide population

(d) Relates to an influential or critical population.
(e) Fills a rvesearch gap.

(f) Permits generalization to broader imstructional
principles or general theory.

(g) Sharpens the definition of an ilmportant comncept or
relationship.

(h) Has many implications for a wide range of practical
educational problems.

(1) May create or improve an instrument for obsexving and -
analyzing data.

(1) Provides opportunity for gathering data that is regtricted
by the limited time available for gathering particular
data. '

(k) Providesz possibllity for a fruitful exﬁloration with
knovnn techniques.

As pointed out by Smith (19565), it is apparent from the Research
Advisory Committee's reaction to proposals, that it views some

problems as central to the field of education and others as peripheral.
Studies which explore the learning process, or which seek to identify
factors assoclated with the retention of students in schools and colleges
are regarded as having greater significance than, for example, studies

of adjustment problems of young adults. The latter topic may be a
valuable one for research in another context such as mental health.

The committece, however, must make judgements only about the signif-
icance of each problem to the field of education.
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b. Specification of relationship to theoretical framework (if
pertinent)

(1) Describe the relationship of the problem to a theoretical
framewvork.

(2) Demonstrate the relationship of the problem to previous
research.

(3) Present alternate hypotheses considered feasible within
the framework of the theory (strong inference).

Justification for proposed approach

An impottant crfterion in the evaluation of submitted proposals

by funding agencies is the potential cost-effectiveness of a par-
ticular proposed research project. Cost-cffectiveness indicates

that there is a relationship bLetween the cost of the proposed

project and the results that are likely to be produced by the study
(i.e., the effectiveness of the project). The proposal will be compet-
etive with other proposals to the extent that the results which are
likely to be produced are sufficient to justify the cost.

Operational research objectives, hypotheses and/or questions

The objectiveé, questions and/or hypotheses presented in the research
proposal represent the researcher's attempt to focus his attention
on specific aspects of a problem. As Smith (1963) points out, the
sharper thé focus, the greater the probability that the experimenter
will succeed in his task. A statement of the objectives, hypotheses,
or research question which is broad and ambiguous will ultimately
lead to conclusions which are also broad and ambiguous.

The following is an example of a statement of a hypothesis included.
in a proposal submitted to the Cooperative Research Program. "The
broad hypothesis 1s that a procedure can be followed which will
lead to the initial formulation, revision, and final development

of a broadly conceived theory of educatlon based upon psychological
and other relevant research findings." It 1s appavent that, stated
this way, a research objective, question, or hypothesis will have
little or no meaning. To assure that the proposal is presented in
sharp forms, 1t 1s necessary to state the hypothesis, objectives or
questions in operational terms--that is, the procedures and/or
behavioral cutcomes must be clearly specified and observable.

a. Operational definition

The necessity for operational definitions in the formulation
of the research objectives, hypotheses and/or questions has
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C.

been long emphasized in the literature. An operational definition
requires. that the observable conditions necessary for a concept's
application be stated. The concept is thus defined by the set of
operations linking it to the conditions of observation. One should

be cautioned, however, against assuming that an operational definition
can be taken as final. Willower (1963) points out that, although ‘
most psychologists agree that IQ provides an operational definition
of intelligence, this argument should not result in a failure to
devise newer and better measures of intelligence, not in a moritorium
cn development of new theories of intelligence.

The researcher must also carefully assess the scope of his

operational definitions since narrowness can often be the price of
precision in the formulation of a research objective. Without

question the property of objectivity, which is afforded by operational
definitions, is an essential requirement of scientific research,
However, operational measures which omit too much or perhaps something
crucial, have limited value. Operational definitions -s pointed out
by Finan (1962), when propexly used are a tool of thc efical
research. Their purpose is tc make concepts unambiguous, not to make
it possible to theorize without concefits.

Objectives

The objectives component of a proposal provides a frame of ieference
for the evaluation of the remainder of the proposal. In thi: section
the research objectives must be specified in terms of observable
behaviors to be performed by the learner, '

The objectives statement should inciude: (1) an operational specifi-
cation of what individuals in the target population will be able to

do upon attainment of the objrctives; (2) a description of the condit-
jons or situations in which the presence or absence of the behaviors
cen be observed and recorded; and (3) specification of the antici-
pated or acceptable level cf performance for the target group. To
minimize a broad ambiguity and conceptual confusion, a non~overlapping,
simple taxonomy of behavioral objectives should be used.

Hypotheses
(1) Form of hypotheses

‘'Hypotheses are relevant to theoretical research. Thus, when &

hypothesis is stated, it is essential to provide a thorough explanation

of the theoretical framework or basis that leads to the hypothesis.
If the theoretical framework cannot be stated, it is not appropriate
to proposc hypotheses but rather to pose research questions. This is
particularly true in the event that the inquiry is directed in an
area in vhich the experimenter is relatively unsopliisticated.
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Research hypotheses take elther one of two forms: (1) the null or
statistical hypothesis- (2) the alternative or experimental hypothe-
sis. The hypotheses can be presented as Guba (1963) points out,in
four different kinds of statement including:

(a) Literary null: a ‘‘no-difference’ or '"no-effect" of the
hypothesis expressed in terms of theoretical constructs.

(b) Operational null: a '"no-difference” form of the hypothesis
expressed in terms of the operations required to test the
hypothesis.

(¢} Literary alternative: a form ezpressed in terms of theoretical
constructs that state the hypothesis that will be accepted if
the null hypothesis is rejected. :

(d) Operational alternative' a form expressed in terms of cperatidns
that state the hypothesis that will be accepted if the null
hypothesis is rejected. '

The ggll,hypothesis (or the statement of the hypothesis in a
"no-difference' form) is the most commonly used mode of phrasing the
‘hypothesis. This form of the hypothesis 1s semantically difficult,
particularly 1f more than one independent variable is included in the
study. Statisticians, however, prefer this form of the hypothesis
becsuse it accurately reflects the probablistic models underlying

the statistical techniques. The alternative or experimental hypothesia
is simply a atatement of the hypothesis the reseaxcher proposes to
accept if the statistical hypothesis is rejected. The alternative
hypothesis specifies the antlcipated outcome, i.e., a non-chance
occurrence. Either the null or alternative form may be used alone at
{he experimenter's discretion. However, as a matter of convention,

. the null hypotiiesis is customarily given with the accompanying
alternative hypothesis.

Whenever there is a basis for prediction in the study, hypotheses
should be stated as succinct predictions of the anticipated ocutcomes
and/or findings rather than in the null form.

Both the null and the alternative hypotheses can be expressed in
either of two language forms, i.e., literary or operational. If the
language is in the literary form, the hypothesis wuill be expressed
in terms of specific theoretical constructs. On the other hand, if
the operational form is used, the hypothesis will be defived by the
instruments used to measure the variables implied by a theoretical
construct. In educational research, the operational form of the
null and alternative hypothesis is preferable on two accounts:

(1) it exposes the logic of operational techniques and measurement
devices used in the study, (2) it minimizes ambiguity and conceptual
confusion that frequently results in using the literary form alone
without translation into operational terms.
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(2) Criteria for cvaluation of hypotheses
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To asgsure the formulation of testable and significant hypotheses,
the following criteria may be utilized:

(a) The hypotheses must be clearly stated in operational
terms.

The null and alternate hypotheses should be clearly
stated and include the operational specification of the
concepts, independent and dependent variables and
measuring devices employed in the study.

(b) The hypotheses must be specific and testable.

All the operations and predictions inecluded in the
hypotheses nust be thomoughly and unambiguously defined
in order to assess the testability of the hypotheses.

As indicated by Goode and Hatt (1952), hypotheses are
frequently stated in such general tcrms that they are
simply not testable. By operationally specifying the
hypotheses, the potential validity - of the experimental
results is increased. By using broad terms one is able to
resort to selective evidence in the interpretation of
the resulte. Although astrologists and palm readers
make their living by stating predictions in such a form
that almest .any occurence can be construed as prophecy
fulfillment, such a strategy is not legitimate in
educational research. As Goode and Hatt (1952) point
out, the more specific the prediction, the smaller the
chance that the prediction will actually be borne out

as a result of a mere ac:ident., It is ilmperative, then,
that the rescarch hypotheses be as explicit and specific

as possible in order to avoid the trap of selective
evidence.

(c) The hypotheses should be related to a body of theory.

This criterion is one that is frequently overlooked in
educational research. In curriculum research it ig valid
to select a research problem which does not relate
directly to previous curriculum research or theoretical
formulations. The researcher should remember, however,
that often with careful development, the same research
study may not only obtain the desired information related
to local needs, but may help to refute, qualify, or
support existing instructional theories.
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(d) Questions

Questions are relevant to status and correlational

studies (i.e., How many are there? Is there a rela-
tionship between them?). The questions is also appropriate
when, as 1s often true in educational research, the re-
searcher cannot state the theoretical basis for the

study. In this case, it is appropriate to raise questions
rather than propose hypotheges. The same criteria of
operational specificity apply to the starting of research
questions as were mentioned in the dlscussion of ob-
jectives and hypotheses. The experimenter indicates by
the specificity of the reseavrch questions he raises, how
carefully he has thought through his problems. A research
? question of the form, "What is the relationship of Inm-

i telligence to reading and arithmetic achievement?" is

too broad and ambiguous. A better statement of the
question would be, "What is the relationship of Otis
Quick Test Intclligence Scores to the SAT Arvithmetic and
Reading subtest scores of seventh grade public school

studenta?"

e e i v e R R L S T ST R R
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? 5. Sequence of operations and procedures to be used in solving problems

4

- a. Introduction

This component of a research proposal is variously labeled
E method, procedure, or in one instance method of procedure.
: The basic function of this component 1s to describe the

f operations that will be performed to solve the provelm of
' concern, including:

(1) Specification of the operational evaluation~revision
procedures that will be employed in the experiment. Of ten
this is done by specifying sub-objectives of the overall
experiment and indicating the empirical criteria that will
be used to determine the attajimment of each.

(2) Specify the sequence of steps to be taken toward the
solution of the problem and a list of products that will
be produced at the end of each step. A "product' may be
a new workbook or a film; it may be a method of pupii-
grouping, or the specifications of an instructional
procedure, or a vocabulary list.

(3) Describe the method and rationale for sampling.
(4) Describe the method and rationale for treatment assignment.

. (5) Specify the kinds of data to be collected, the method for
collecting, and the rationale for using it.
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(6) Describe the experimental design and the rationale for
using it.

_{ﬁ
:
i
i

(7) Tell how the data will be analyzed.
b. Design -

A common failing of many proposals is that they neglect or ignore
some of the pssad research questions or hypotheses. Thus, the
first step of the researcher in selecting an appropriate design,
is to check every proposed questions or hypothesis to be sure that
it is covered by the design under consideration.

The researcher should be aware of all the possible threats to
validity and should disclose in this section how and why the
design selected constitutes an optimal design under the part-
jcular constraints imposed on the experiment (e.g., inabllity

to randomly assign subjects to treatment, limited size of sample,
etc,)

Although one should avold expediency as a justification for a

© weaak design, the researcher must convincingly demonstuate that,
if a "true" experimental design is not feasible, the alternative
design offered represents an optimal compromise based on (1)
the extreme difficulty and/or cost of using a true experimental
design for the proposcd study; (2) the .control of the variables
selected; and (3) the control of possible sources of error.

A well-explicated presentation and justification of an experi-
mental deisgn should include most of the following elements:

(1) Specification of how each research question or hypothesis
is covered by the proposed design.

(2) Specification of how specific anticipated confounding
| variables and threats to validity are controlled by the
proposed design including:

(a) ldentification of variables which design will control
and how specifically design will control them.

(b) If specific sources of error cannot be completely
controlled by proposed design, submit rationale as
to why they are not anticipated to constitute major
threats to validity (e.g., if testing-treatment inter-
action remains as a threat to validity, indicate why
such a threat is anticipated to have negligible
effects. Cite supporting pilot study data if avail-
able. It is imperative that the researcher




e e e e R S
n ,

demonstrate his awareness of all possible courses of
error by pointing them out. JIf the researcher does
not point them out, he can rest assured that very
likely the reviewer will do so.

(3) Specification of design in statistical or logical terms.

The use of statistical or logical terms in describing

_the selected design as Guba (1963) points out, will
facilitate communication and the identification of
possible sources of error in the experiment.

(4) Types of inferences that may be made using proposed |
design

As pointed out in earliler sessions, the type of study
(i.e., experimental~-non-experimental) determines the
types of statements of casual Inference that may be
made from the data. The researcher should verify that
the selected design will permit him to make the kinds
of statements that he would like to make f£rom the
acquired data.

'c. Target population and sampling

‘(1) Sampling plan

The . targeét population and sample must be carefully
described so that the reviewer can make an asslgnment of
the generalizability of the experimental findings.

The problem of external validity, as discussed previously
in the session on experimental design, relates to the
problem of knowing the population to whom the findings
are applicable. To validly generalize the experimental
results to the target population requires that the

gample have been drawn from that population using an
appropriate probability sampling plan.

As Guba (1963) points out, two discrete steps are
involved:

(a) Random selection of subjects from the target popula-
tion, i.e., all subjects incorporated in the sample
must be selected at random from the same population.
This target population must be precisely defined.

(b) Random assignment of subjects to treatment.
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The rationale for the selection of a given sampling plan
must be cavefully specified. If stratefied, area or.
cluster samples are used, the reason for selecting any of
these plans must be made clear and reasonable to the
reviewer.

(2) Sample size

The problem of sample size cannot be adequately treated

here. It should be mentioned, however, that one can estimate
the sample size required to obtaln a specified level of

power if he has adequate pilot study -data or iuformatinm
from previous research using the same measurement devices.

(3) Specification of sampling procedures

It.is,necessary that the specification of the sampling
procedure include:at least the following elements:

(a) Description of target population, experimental and
control samples |

(i) Specification of target population to which the
" research objectives, hypotheses, or questions are
relevant.

 (41)  Specification of procedures oxr rationale for
determining size of sample to be used

(b) Specification of method of drawing or selecting
sample .

(1) Specification of relative costs of the various
sizes and types of samples allowed by the thecry

(11) Specification of relative importance of Type I
Error and Type II Errors

d. Data to be gathered and measurement devices to be employed
(1) Date to be gathered

At least the following information should be provided
in this section?

(a) Specification of plans for collecfion of required
data, including an explicity statement describing
field controls to be employed. The major conccrn
here is generally that you will maintain equivalent
situations for all groups (Guba, 1963).




(b)

Specification of the anticipated time schedule

(2) Measurement devices to be employed

(a) .

(b)

(c)

(d)

Description of all measurement devices to be used
in study. If no adequate instrument currently
exists, then it is necessary to specify in detail
the procedures that will be used to develop an
appropriate psychometric instrument.

Descripthon of measures of qualitative variables

including citation of available reliability
and validity data.

Specificcation of rationale for selection of measure-
ment devices including:

(i) Supporting evidence that.the selected devices
have the appropriate psychometric characteristics.

(ii) Defense of operational definitions used.

Description of use to be made of pilot study or
test run. ' ' -

5. &nalysis and evaluation of the data

' The description of the data amalgsis and evaluation precedures
should include the following elements: )

a. Indication of

consistency cf method of analysis with research

nbjectives and design.

b. Specification

of method of analysis including:

(1) Use of special analytical tcols, computer, card--sorter, etc.

(2) Use of graphic techniques

(3) Specification of types of tables to be constructed

(4) Specification of statisticsl and/or other analytical
procedure_. tc be utilized.

¢. Indication of

the type of statements that may be validly

rade fiom analyzed data.
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THE INGREDIENTS OF A RESEARCH PROPOSAL

Exercise 1

Discrimination of CGood Proposal Titles

For each of the following project titles, indicate whether:

(D

(2)
(3)

The variables are clearly specified. 1f so, identify the -
variable (independent, dependent, etc.) '

The target population is identified,

The type of relationship between the variables is
correctly specified.

Examples:

1.

The effects of a specially planned mathematics program on pupil

asachievement in ei;hth grade mathematics.

.o
2.
.

Reading comprehension, abstract verbal reasoning, and computation
as factors in arithmetic problem solving.

An analysis of the relationshin of selected factors to the nature
of the voluntary reading of adolescents. '

The dynamics of two variants of classroom alienation.

The relationship between achievement and verbal communication of
cecondary school children.

The effects of anxiety and intelligence on concept formatiomn.
A study of concept learning and generalization in children.

The effects of four instructional procedures on free operant
discrimination and discrimination reversal in retardates.

An iuvestigation of the effects of two schedules of reading
instruction on maaifest anxiety and behavior adjustment: A comp-—
arison of varied amounts of time devoted to reading instruction and
their effects on level of manifest anxiety and school behavior ad-
justment among fifth and sixth grade children in a public school
setting.
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10.

11.

12.

The relationship of certain administrative factors to the number of
academic courses pursued by the academically talented students in
the 1960 graduating classes of the public secondary schools of

Delanare.

The relationship between socio-economic status and proBlem solving

- ability: a study of the influence of expericnce.

The relationship between the perceived emotional climate of the home
of college students and certain variables in their functioning
related to self-concept and academic functioning.
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Construction of a Proposal Title

For each of the following examples, construct & projéct title that
satlsfies the criteria for a good title. -

1. A decision regarding the adoption of the PB8SC physics course of study

3.

&,

A community committee wishes to discover what effects double sessions

will be made from results of an gvaluation of the course. Four

schools can be involved in the study but no manipulation of enrollment

into classes wlll be allowed. Each school will have at least two
classes in Physics. Two of the four teachers can teach both PSSC and
traditional but the other two can teach only traditional physics.

A retention stu&y is to be made with students who took BSCS Biology.
About 750 sophomores (approximately 86 from each of 9 schools) took
BSCS and are still in attendance as juniors.. Data are available on

these students and an equal number of sophomores who took traditional
blology.

An investigator wishes to determine the effect of reading "My Six
Convicts' has upon freshmen Sociology majors at College X in terms
of attitudes toward prisomers. He is able to use all the sections
of Introductory Soclology offered in the first semester. He has an
appropriate measure of attitudes toward prisoners,

.

have on the quality of education of children in one of the crowded
schools of “heir district. The bond issue has failed and they know
they must have the pupils on double seesion for at least a year, but
wvould like relevant information for publicity for future bond issue
elections. The district has regular achievement and I.Q. testing

programs in it's schools. What experimental design might be employed
to gather this information. : '

T
xS AT e i 4 DS

S T e e =

gt
v S N A

Bk

VLB LN e g i SR B, S B e L 3




518 -
ek il s Sty et L e .

- . Exercise 2 =

ii Below you will find three sections of a research proposal. Read it.

et g
———

-

4 Project Title

a} The effects of Use of Sequencing and Mastery Principles in Film Pre-
i paration on the Concept of Formation and Procedural Performance of High
School Students.

e

Problem.

SEE

T
TR e

The potential of 8mm silent cartridged film has captured the imagination ;
of educators and film producers alike. The number of commercially available
cartridged films 1s increasing at an expoential rate, portending the in-
creased utilization of the motion picture as an instructional medium. Since
the low cost of 8mm eliminates the most serious obstacles to local production
of iInstructional films, greatly. expanded activity in this area may also be
anticipated. ’

S A A DR S S s e

R

To date this technology has developed almost completely independently’

of previous and concurrent development in the psychology of learning and the

technology of instructiom. Conslder the terminology which has already beccme ]
. standard in 8mm usage. Though nearly all commercially produced 8mm cartridged ]
' films are called 'single-comcept films,'" the definition of the term concept . o

(aes inferred from the characteristics .of these films) lacks the precision |

that the term has achieved in psychological experimentation. Just as £ilm H

producers might profit from a study of the meaning of the term concept as it

is employed by psychologists and educational resezarchers, so the burgeoning

8mn field can profit from an application of principles of learning and instruc-

tional techuology to the production of itz increasingly popular product.
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The present proposal seeks to extend the applicability of two of the dom-
inant p:anciples that have grown out of controlled experimentation in programmed
instruction to the production of 8mm silent cartridged films. These are the
principles of sequencing and wmastery. (Silberman, H., Coulson, J., Melaragno,
R., and Newmark, G., 1964; Schutz, R.E., Baker, R.L., and Gerlach, V.S., 1964)

St

3 & -
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The principle of sequencing has two parts: (1) every skill and subskill
included in the program objectives should be explicitly covered by the program
unless it exists in the student's entry repertoire; and (2) any materials that
do not contribute to the program objectives should be eliminated.

o g

The principle of mastery states that the student should be required to
demoristrate mastery of each eomponent subskill before he is allowed to advance
to new topics based on the earlier material.

Laed S s et edipr s s

-

l '

. These two principles will be investigated using twoc distinctive types
. of films as vehicles: (1) films designed to achieve concept fromation (the
. development of a new concept as opposed to the use of a concept already with-
| in the student's repertoire {Travers, 1963, p. 127}); (2) films designed to
4 develop procidural performance (motor behavior as cpposed to cognitive be-
g havior). It would appear that characteristics inherent in the motiom picture |
/ \  medium render it uniquely superior to the textual medium in accomplishing i
,i\ Q\\ both of these types of instructional objectives. ]
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Experimental studies have been inconclusive with respect
to the variables that influence the instructional
cffactiveness of motion pictures. The findings do
suggest that certain general aspects may have import-
ant implications when preparing film sequences. However,
a fine-grain enalysis of the influencing variables is
still necessapy to provide the precisions required for
e#fective instructional control via the moticn picture.

Maccoby and Sheffield {(1958) studied the optimal
distribution of demonstration and practice in learning

n procedural skill. They found that practice immediately
following short segments of demonstration os better than
deterping practice until a. larger section of demon-
stpation has been completed. The general aspects of the

strdy are compelling; that is, there 1s some utility in

Hyaaling the sequence into segments and in providing per-

jocic practice en route. However, specifications pro-
viding for learner rcsponse are imprecise from an instruct-
ioral technology point of view. When one considersg that

thz "segmante" of the demonstration film were 5 or

6 minutes long, it is apparent that we are dealing

-i+h stimulus conditions which are extremely gross in

the Xight of current instructional technology. A much
finer-grain analysis of the skills and subskills

includ2d in the objective and the nature and sequence

of instructional stimuli is required.

Margolius and Sheffield (1961) studied the effect of
different lengths of filmed demonstrations of complex

hehavior sequences before an active practice response

was made. The treatments included: (1) short demonstration,
then practice; (2) longer demonstration, then practice;

(3) complete demonstration, then practice; and (4) a
transition from short demonstration, then practice, to
long demonstration, then practice. Although inconclu-

sive with pespect to establishing specifications of
demonstration length, the aspect of active responses

en route &ppears to wavrant more extensive investigation.
Agein, extending the principles of sequencing and

wastery will contribute to the precision necesaary for
speeifving optimal demonstration lengths and organization.

One m2thod of breaking a lengthy serial mechanical-
assembly task into units has been suggested by Margolius,
cunffield, ond Maccoby (1961). Théy ‘define a '"natural”
vl A Beiss contextuzally similar, and further :

- LI

apphasize practice .on the "natural” units rather than
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on the whiile. Although procedural cues for speclfying contextual
homogeneiiy were unot established, the general strategy warrents
further, more definitive investigation. | S
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o The results of these experiments, as well as other simllar
¥ gtudies (Michael and Maccoby, 1961), reflect the potential product-
jvity of greatexr experimental activity in this area. The general
findings of these studics suggest gross definitions of the instruct-
ional conditions which aceompany effertive f£1lm ingtruction.

Such findings provide little in the way of generaelizable procedures.
3 Greater experimental comtrol in the systematile application of

3 ‘ enpirically derived princliples of learning should help us to get }
1. Leneath the surface description of instructional conditions and | o : (.
gpecify the procedural cues for developing instructional strat- | .
egies related to the development of Sum £1lms. - !{wi

o e i)

—

S

Objactive ' .

To investigate the application of the principles of sequercing
and mastery to the preparation of %mm sllent films designed to ;
achieve concept formation and procedural performance objectives, ' : .

e y———

Now spnswer the questions below, using the following procedure. | ' gt 8
If the answer is yes, state your reason or else underiine (in the - O
gsections above) the words on which youxr answer is based and place B i
the nugber of the question in the left margin, next to the woids B
you have underlined. If your amswer is no, elther state why or ‘ m
rewrite the pertinent partion of the proposal. to meet the criteria
implied in the question. | : : : o C 3 (

.
. ’ 4

1. Are the variables and type of relationship between the o ]
varizbles described? If yes, identify the varilables (€.g«, L 3
independent,,dependent), type of relationship between the f i
variables. - .

Ay
A

] .. 2. Indicate whether this would be a correlational, status or L 5'%
§ : ~ experimental study. . .
:

3, Is the situation requiring cﬁange described? If yes, specify '
briefly. i : SR

:
§§ | ‘ 4. Is the target population described? If yes, specify briefly.

3 ' 5. Specify what, if any, observeble criteria will be ugad to’ _
| determine when the desired charge has taken place. ff 44

s
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=
R e Rt

6. Is the problem related to a theoretical framework? If so,
specify.

7. Are big definitions included?

i

i
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8. 1Is the objective in the example stated in operational terms? i
If not, how specifically might it be modified so that it i
does comprise an operational gtatement. 5
9. 1Is the problem of general, ox opposed to local significence? !
i
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Exercise 3

Construct Pronoszal Outline

Using one of the following problem areas or a problem area of
special lnterest to you, construct a proposal outline using all of
the criteria for a well~explicated proposal.

1. A doctoral candidate 1s interested in the Zuni Indican culture.
What he would like to do is to make a study of an Indian chila of
elemeutacy school age. In this study he specifically iutends to
investigate the child's family background--habits, mozes, education,
attitudes——as it impiunges upon this student. By studying the child
gad 1ts background, this doctoral caundidate hopes to learn a great
deal not only about the ways and means fox the elementary gchool

to educate the Indian child.

2. Your school district has been using e teom teoching approach

in ninth grade English for three yeavxs in esach of eight high schocla.
The superintendent wished to know vhethew teanm teaching results

in any pgreater learnisg than a traditional epprosch. He wnalkes the

- pesources of the Research Director available to you ©o use ningh

grade stvlxts in 4 nearby high school. These studente are belng
tauzht ninth grade Englisk by the tyaditional appreach. The exper-
1wnent s to run during the school year 1964-63.

3. An lavestigator wants to see if the deveicpment of personality
problems in firat graders.A large gchool district with 10 elew~

entary schools, each having the first four grades, is willing to

coozrata, Pre-school reading rezdiness tests are administered

.each year and first grade classes are made up heterogencously
" on the basls of these scores-~Investigatoxr free to work within

tkils f{ramework.

4. The senior students in high echool were not doing as well as
some people thought the students should be doing on their coupo-
sition tests. It was decided to increase grammar content in the
Pnglish curriculum. Somecune questioned the reason for doing this.
Therefore a study was planned to £ind out if increasing the
grammar content would have any effect en couposition grades. To
aid the teachers engaged in the study all the senior English
closses will be offered the same period next year. ¥hat design
would you use? - ,
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UNZIVERSITY OF WEW HAMPSRIRE
Statistics » Mid~-Semester Examination - Summer 1967
Dr. Gheil

DIRECTIONS: Answers to all questions must be indicated on the answer gheets
and not on this examination. Read each question and its amswers. Blacken
in the space on the answer sheet to indicate your choice of answers, Do ROT
make any stray marks. If you change an answer, erase completely the old.
mark. ‘

" 1. In order to estimate the ratio of mzles to fémales in a college, a profeag-

or determines the proportiocu of males to females in his class. The resulting

propoztion 18:
(a) a statistic (b) a parameter
(c) a popuvlation . (d) a sample

2. When a student says, "Mary is more beautiful than Susan," which scale of
meagurement 18 he employing?

(a) ratio (b) nominal
(¢) interval {d) ordinal
3. The lowest level of measuremant 18: .
(2) ratio (&) interval
(¢) nominal (é¢) ordinal

8. It is generally agreed that most data in the behavioral sciences cen he
accomodated by how many class intervals?
(a) 5-10 . (b) 5-15
(¢) 10-15 ‘ | (4) 10-20

5. lost generally a graph may be considered:
(a) 2 substitute for statistical treatment of data
(b) & visual aid for thinking about data
(¢) & dependable means of aveiding misinterpretations of date
(d) & last resort of the uninformed

6. The difference between a bar graph and z histogram is that:
(a) & bar gmaph 1is less precise.
(b) a bar graph is readily converted into @ frequency polygon.
(c) the bars on a bar graph are contiguous. :
(d) the histogram is employed with interval- and ratio~gscaled variables,

7. Height is measured on what type of scale?
(a) noninal ' : (b) ordinal
(c) interval (d) ratio

8. Given that the distribution of scores on a quiz leads to a mean of 40, a
median of 38, a mode of 36. If we added 10 points to each score, what would
be the new median? -

(a) 38 (b) 40
(c) 48 (d) 50

9. In what kind of distribution will there pot be three standard deviationsz
ebove and below the mean? '
(a) normal (b) leptokurtic
(c¢) platykurtic ' (d) skewed
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10. A truly quantitative scale with an arbitrary zero point is called:
" (&) interval ' (b) ordinal :
(c) ratio | (¢) nominal

11. In plotting which of the following curves do we use the upper real limit
of the inteérval rather than the mid-point?
(a) frequency polygon (b) histogram
(c) cumulative frequency polygon (3) none of the above

12. Por a perticulsr distribution the mwode is 68, the median is 62, and the
mean is 56. This distribution ia:
(a) leptokurtic (b) symmetrical
(¢) positively skewed (d) negatively gkewed

13. A group of 20 students obtained a mean score of 70 on an exemination. A
sacond group of 30 students obtained & mean score of 80 on the same
examination. The mean score for the 50 students was:

(a) 70 : (b) 75
(c) 76 {d) 80

14. The mean score of 30 students on an examination i3 47 and the Stendard
Deviation 18 0. The distribution of scores:
(a) is leptokurtic (b) ie normal
(c) contaices many negative scores (d( all students scored 47.

15. Which of the following measures of variability is not dependent on the
exact value of each scorel
(a) range (b)- deviation score
(¢) standard deviation . (d) variance

16. The mean of a distrihution of 50 scores i3 35. If ome point fs added to
each score, the mean of the new distrihution will be:
(a) 35 (b) 36
(c) 50 (d) 85

17. The &.D. of a distribution of scores 4s 15. 1If each score is divided
by 5, the new S.D. will be:

(a) 15 | (b) 5
(c) 3 (d) 75
18. A z-sccre of +2.0 is approximately equal to a percentile score of:
(a) +2.0 (b) 68
(c) %6 (d) 98

19. Whaﬁ z-score would you set in order to permit 52 per cent of a group to
pass a given test?

(a) 0.0 | , (b) +0.05

(¢) -0.05 ) (d) 0.60
20. Given scores 3,6,0,4,2, € (x-x) = R

(a) 8 . (b) O

(c) 9 ‘ (d) 20

R S s e e e s B S e e e e e
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210

22,

23,

24,

- 26,

27.

28,

29,

30.

31.

fuppose mean = 100 and Standard Deviation = 10 roughly 34 per cent of
the arca under the normal curve falls between 90 and:

(a) 80 (b) 110

(c) 100 (d) between 85 and 95

Suppose mean = 10 and Standard Deviation = 1, roughly 34 per cent of the
area falls between 11 and:

(a) 12 (t) 10.5 to 11.5

(c) 10 @) 9

Ninety-nine per cent of the area under the normal cuzve is included between
Z, , ‘

(a) + 1,96 (b) + 1

(c) + 8.58 (d) + 3

The standard error of the mean i3 the standard deviation of a large
numbey of:

(a) standard deviations (b) standaxd ervorsg
(c) subjects (d) means

Find the square root of 5.9536.

(a) .0244 (b) 24.40

(c) 2.44 (4) .00244

Descriptive ctatistical statements about & population cen be made from &
somple without special methods of inference.

(a) yes (b) no

(c) need more information (d) pcobably

If one wishes to make inferences about the population characteristics,
the problem is one of inferring the ___ _ from the statistics.

(a) paremeters (b) averages and standard deviations
(c) values | (d) variables

Characteristics of percons or things which can assume different calues
are called:

(a) distributions {(b) obeervations

(c) data (d) variables

The width of the bar in < histogram will alvays equal:

(a) one frequency (b) mid-point

(¢) clags interval (d) one inch

The is defined as the most frequently occurring ohservation in .
a set of observations. ‘

(a) median (b) average

(c) stendard deviation (d) mode

A value identival to the mean has a z~score of:
(a) 0 | (b) 1
(c) 2 () 3
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32. When the values are grouped into cleasses, each value in a particular

_ . class is rdgarded as having thé valie of the mid~point of. the clasa. ', N
. Consequently, .the mean calculated from!grouped values will be: %%
(a) exact (b) approximate x
(c) the same as when the velues are mnot grouped |
(d) can't say ' :
! 33. The standard deviation of any z-score distribution will alwaye be: éE
| {(a) one ' (b) equal to standard deviation )
(c) zero - (d) equal to the mean of the original scores ¥
- 34 .Which of the following is used to determine the position of an fndividual ?5
% in a group? B
] (a) bar-graph (b) frequency polygon iy
: (c¢) cumulative frequency curve (d) histogram |
: 35. On a test with a mean of 100 and a standard deviation of 10, how wany ;
: standard deviations from the mean is a score of 115. 3
f (a) 1.15 (L) 1.5 '
§ (c) 15 (d) 11.5 i
; 36. When a distribution is skewed positively the median will be
j in value than the wean. ,
i (a} larger - ' (b) smaller f
E (¢) edqual (d) any of the zbove , ’
ﬁ , '37. Range of a distribution = 48; the number of intexvals = 15; Wnaet iz
3 the size of the iaterval? | 4
! (@) 2 | (®) 3 SR
? (c) 5 (d) not enough information to decide 1
38. The eppavent limits of class interval 67-69 are: . i
- () 66,5 and 68.5 (b) 66.5 and 69.5 §
(c) 67 and 69 (d) 66 and 63 |

39. In general, vhatever the size of the graph, the length of the vertical

axis is per cent of the length of the horizcntal axis. 1
(a) 65 to 70 (b) 60 to 75 {
(¢) 606 to 70 (d) 65 to 75 ‘
40, The highest score in a distribution is 75; the lowest score is 27. !
The atandard deviation {8 equal to:. b
(a) 7 () 5 ,, i
(c) 8 - (d) 17 - | ’f
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TABLE I, Array of 100 Normally Distributed Itews with Mean 30 and Standard
Deviation 5.

17 | 231 26} 27} 29 3031|3334} 36
19 (24] 26| 22| 25} 30 13113334} 36
20| 24| 26| 28] 29} 30 [ 31 |33 |34} 37

| 21§ 24) 26| 28] 29) 30 {3233 35 37

g 22 | 28| 26| 28] 29| 3032133} 35 37
22| 28! 27| 28] 29} 31 §32(33135] 38
22 1251 27| 28} 30| 313233 |35] 38

| 25 | 25| 27| 28| 30{ 31|32 | 34| 35] 39

; 23| 25] 271 29) 30f 31§32134]36] 40

| 23126] 270 29t 30| 311331361361 44

2ABLE , 11, Frequency Distribution of the Mpane of 400 Semples of 10 ltems
Drawn Randomly from Table I. )

Clascs Mark ‘Frequency
(Mean of 10 Items) ‘

34 2

33 18

32 - 48

31 85

- A 30 %9
P 29 80
| 28 43
27 20

26 5

N = 400
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33.
34,
35.
36.
37.
38.
29,
40.

]
e

KEY FOR MID-SEMZSTER EXAM
21.
22,
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.

&

1.

2

3

4

5

6.

7.

8.

9.
10.
11. 3
12, 4
13,
4. 4
15.
16. 2
17. 3
18. 4
19. 3
20. 4
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HEW INSTITUTE QUIZ 3 August 1967

PART I - CLOSED BOOK

I. Give complete answers to the following questions: (20 points)

a)
b)

c)
d)

e)

£)

g)

h)
i i)

3)

Define "compiler program'

What is the difference between a conditional and uncorditional branch
statement? Give examples of each.

Define "machine language"
Define "computer hardware'

Fixed and floating point constants and/or variables may not be mixed
in a FORTRAN expression. Why.

Define "source desk'

What is the function of the FORTRAN statement DIMENSION A(100)? When
is it used, and why is it non-executable?

Define "fixed point variable"
Define "object deck"

Why, during the execution of a FORTRAN II program, do we use the
FORTRAN II SUBROUTINE deck?
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11. Drov & detailed logical flow chart to solve the following problem: (30 points)

Glven a 1ist of scoves from o nlags of students, find the anunber of scoves
which lie¢ within one standard deviation of the mean. The flow chart muste.ees.

3

1) Compute the aritlmetic mean. )

S
A 73 - S 4
nw""

1=}

2) Coﬁputc the gtaadard deviation, using

- .

;
[ adatntad
l. &= J.*wm' LT e
" 5
. n =

L]

3. Set up the limits A-SD and A+SD and count the number of eccores between
them.
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HEY INSTITUTE QUIZ

? PART IT - OPEN BOOK

i
.
e
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s

#
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Iv,

III. The following FORTRAN II progr
scores is logically correct;
program. Find the errors and make

READ 2, N,XMIN, XMAX
2 FORMAT(F5.0,2F5.2)
DO 10, J=1,M
7 FORMAT(E7.3)
10 READ 7 8(1)
M=XMIN
20 K=0
1=1
22 IF(S(I) - XM.),30,25,30
25 K+1 = X
30 I = I+1
IF(I ~ N) 22,22,35
35 IF(K-J(40,40,38
38 MODE = Yi
J=K
40 XM = XM + 1.
IF(¥M - MAX) 20,20,50
PRINT 7 XMIN,XMAX,XMODE
7 FORMAT(3110)
- STOP

The MEDIAN is a measure of central
value after a list of scores ha

filow chart on the next page demonetrates a method for determinin
median value of a list of scores.

3 AUGUST 1967

the necessary corrections.

4

tendency, and is defined as the "middle"
ve been put in numerical oxder.

Using this flow chart, write a co

FORTRAN II program for finding the medizn of a list of scores,

not use FORMAT specifications 7F10.3 and 716) (30 points)

The

am for determining the mode of a list of
however, there are 20 FORTRAN errors in the

(20 points)
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HEW Institute Taboratory probiem I1: Rewrite the program for Lab I in such a

vay that the standard deviation may be calculated and the list of scores
Printed as part of your output.
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HEW Institute: Flow charting probleom. g
Draw detailed logical flow charts for the following problems: ?
1. The ages of university faculty members are recorded on 400 punch cards
with one value per card. Dteremine from these 400 cards the following
information: '
1) How many arc 30 years old or less?
2) How many are over 30, but less than 40 years old?
3) How many are from 40 to 60 years ¢ld?
4) How many are over 60 years old?
2. Given a list of exam scores, put them in numerical order (from smallest
to largest).
i
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Bache~Wiig, Carl:

Braley, Carlton:
Brunclle, Earl:
Callaghan, John:
Caron, Thomas:
Caryr, James:

Constantine, Francis:

LR Y R
VAT AN

" Eno, Cazroll:

Hammond, Frank:

Harkness, Hatvey:

Tdiculle, Mutteniylils

Jacobs, Edwin:

Lark Bert:

- Miles, Arthur:

Milne, William:
&ggphell, Charles:
Neilsen, Richard:

Nye, Graham:

Parker, John:

Checks the birthplaée of a teacher in relationship
to the school she.or he is presently teaching in.

Develops a mzan and 'standard deviation and arranges
students in a frequency distribution according to
score.,

Item Analysis. '
Correlation.

Mean Standard Devlation, Z score.

T Tests for three distributlons of scores.
Significance of differcnce of. means.

Mean, standard deviation, standard score.

Finding mode age of institute members.

Program computes meesns and standard deviation for
two groups of student scores and prints out se-

parate rosters.

Correlation Coefficent. Second program turnzd in:
Analysis of Variance.

Computes number and percent of N values equal to
or above 90, from 80 to 89, from 70 to 79, from
60 to 69 less than 60.

Analysis of Variance.

Computing the cost of fencing a yard when the
dimensions are given in feet, yard, incheg~-con~-
verting all units to feet--using A format and
printing out the cost in dollars using B format.

Calculation of correlation coefficient using raw

scores.

Finding the average response to each of 29
questions.,

Mean, standard deviation and printing scores
falling between plus and minus standard deviation.

Pearson Product moment correlation coefficient.

Program is designed to determine the average and
and standard deviation of scores after removing
all extremely low scores in this case all scores
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Pope, Gardner: Calculate Correlation Cocfficient given two sets of 5

scores ; ,

i; Porter, William: C Solution of Right Triangles---Pythagorean Theorem é

, 1

Sawyer, Jeremy: Progiram computes mean and standard deviation and |

"

chzinges all scores to 2 scores.

il
i

Given the raw scores, this program computes cumu-
lative frequencizs plus the percentile rank in
which each score falls,

o Severson, Kenneth:

R S e e S e e S e

R

vk Y

Spasyk, John: Applicaticn of T Test to pretest-posttest scores. T
1
Stevens, John: Ccnputes mean and standard deviation and builds C -
frequency distribution. ’
Tardy, Richard: ‘ Computes local stnnires for ''m” number of students ,
for teacher-made tests or standardized tests. B It
Wallace, Roger: C T-score, means, and standard deviations for post- %
tests and pretests. »
: | 1
: ke
Williams, Herbert: Participants' Age 4 ?
. ; i
' g
Wilson, Francis: Volume of Cone Progran | 3
Youngerman, Stephenson: = Program finds the mean and standard deviaticn, It ﬁ
lists the standard deviation as the scores fall. i

LU SR T O

" H
Y 4
L}
A % .
g i
-
i

o LN R R T R P e

; i
’ '] By
&
¢ i
i -
"; &
p 2
:
é b
J 18
o
e
: 4 i)
'EE: e
a1 a4
o
Yy
1
Bt
] 154 3
1.
Bk
135 i
H s
3 ! 3
1] .
3 A5 o
.
4% ‘
b
.
|




4
i
1
13
44
4
4
¥
i

Doy s D m T et =

edipa = 9

e e

P e

e
&
L
i

‘,

T B i g e = S

1.

2.

3.

4.

6.
7.

8.

12,

13.

14.

15.

V 16.

RESEARCHING CRUCIAL EDUCATIONAL ISSUES IN NORTHERN NEW ENGLAND
Project Titles

-

Methods of Assigning Incoming Students to Orientation Counseling in Regionalized
Junior-Senior High Schools and its Effect on Classroom Achievement and School
Adjustment. '

A Pilot Study of the Relationship of Cuality of Education Produced by Three
Selected High Schools in Maine. One each in the Small, Medium, and large Cate-
gory (Enrollment) to the Success of the Students (Graduates and Non-Graduates )

A Study of Teacher Attitude Toward the Different Roles of the Flementary School
Counselor, .

A Comparative Study of Actual and Ideal Roles of Senior High School Counselor
as Perceived by Principals, Counselors, Teachers, and Students in the Public
Schools of New Hampshire.

The Effects of Multi-Media Method of Instruction upon the Achievement of Average
History Students in a New Hampshire Cooperative High School.

The Effects of "BECS vs Traditional" Biology on High School Scphomores in Rel-
ation to Retention of Facts, Principles, and Concepts in Biology.

The Effecte of the Senesh Program on the Achievement in Language Arts of Second
Grade. :

The Relationship of School Entrance Age to Scholastic Success in Grades One
Throvgh Twelve,

An Evaluation of the Impact of the Outward Bound Program on Attitudes and
Pehavior in Unmotivated and Financially Deprived High School Boyse.

The Influence of Current Literature on the Teaching of Sex in the Public Sec-
oadaxy Schools of New Hampshire.

the Effect of Site Visitations, on the Instructional Program, by Teachers in
a Ruxal School District. '

A Study of the Effects of Multi~Media'Approach om Arithmetic Achievement on
ntermediate Grade Students.

The Relationship of the Type of Library Provision to the Amount of Reading done
by Sixth Grade Students in the Union School, Noxrthfield, New Hampshire.

A Corparison of the Predictive Values of the Metropolitan Readiness Test with
the Cesell Developmental Examination for First Grade Placement of Seventy-Two
Students in the Raymond Consolidated School.

A Study of the Effects of Multi-Media Study Packets on the Achievement in
Social Study Skills of Fourth Grade Students.

A Study of the Relationship Between Age at Entrance to Grade One and Reading
Achievement. .
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i 17. An Exploratory &Study of Peguivred Student Attendance in Study Halls, and #
n Its Effiect on the Academic Achievement, Attendance, and Attitude of %
f Students at Middlebury Union High School, ¥iddiebury, Vermont. @
? ' : |
! : : . |
* 18. The Effects of Yntegration of the Arts and Humanfties Upon Curriculum i
Enyichiment in a Maine Secondary School, ﬁ
19. A Comparative Study of Achievement as Effected by the Use of Programmed
English Materials and Conventionsl Methods of Instruction With Sicw
Learning Grade Eight Students in Six Northern New Enzland Communities. )
| 20. Comparison of the Rffects of Vocational Education on Fhose Students in R
s the §tate of Vexmont Attending an Area ¥ocational Center om a Shaved L
"1 Tine Panis as Compared to Those Gtudents Attending Such Schools on & X
| Full Time Bagils. .
- 21. Teachor Perception of the Role of the Elementary School Councelor in K
Connard, New Hampshive: A Study of Teacher Reacticn %o Contrasting ' |
Hethods of Quidance Work. .
22, A Study of the Effect of an Individualized Work-Study Program on the :
t Lueidence of Drop-outs Among Senior High School Students in The Windgox '
L South~Lagt Supervisory Union, i
E 23, Survey of Crucial Facters (adjustment, atvitvdes towsrd school, motivation, 5;
| ' femily ife) Which Affect High School Undexachievers ot the High Scohool ]
Level and fve fuwenable to Change as a Result of Counseling, | A
24. A Specisl Study Institute Program in the Area of Mental Retardation. gi
25. The Effects of "Opon" ve. "Closed" Book Teachermade Tests and the Freq- i
uency f Use of Both Types of Tests on Pupil Achievemeut in Seventh i
Grade rMathematice. i
26+ A Study of the Effects of Three Group Guidance Approaches Upon Changes @i,
and Self-concept and Academic Performance fmong Grade Ten and Kléven B
Public High Scheol Underachievers in Nowthern New England, ;;3
i
27. The Effects of an Attendance Improvement Prcgram on the Achievement and i;
Retention ¢f Students in Grades Seven, Eight, and Nine. 1]
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