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AN APPLICATION OF CRITERION REFERENCED TESTING

Walt Knipe, Director, Learner Orientation to Technology Project
Grand Forks {(North Dakota) School District

Edward Krahmer, Director, Resource Information Center
Grand Forks, North Dakota

Introduction

Criterion referenced testing is becoming 2 household byword; it is often referred
to as the "anawer'' to education's test and measurement problems. This is
cbviously a very ambitious responsibility to assign to a reiatively recent concept.
Behavioral objectives are another example of something once considered to be a
panacea for education, which is now being seen in a more realistic light. This
paper attempts to consider some of the more realistic possibilitiez for criterion
referenced testing in 2 local school setting. The results for the moet part are
preliminary since the project and research study from which the data contained in
this paper were obtained is ongoing.

Chjectives

Since the intent of this paper is to present scime of the research byproducts of an
application of criterion reierenced tsstmg to a medium sized school district, the-
nbjactives are as follows:

1. What are the adoption experiences of a school district with regard to criterion
referecced testing?
crﬂ:érmn raieren:ed expenence t:sf 2 ar:hc:al mst::;t?

3. After two yeara expericnce with criterion referenced testing, what are the
attitudes of the classroomn teachers to this method of testing in comparison

to traditional national norme-referesnced testa?

Part 1 Adoption Experiences

The experience of the Grand Forks (North Dakota) School District, a district having
an enrollment of approximately 12, 000, with regard to criterion referenced testing
dates back to at least 1967-68 when the first attermnpts were made to develop indi-
vidualized teacher/learner contracts. The summer of 1969, the school district
employed over a hundred teachers (using local monies) to specify in detail the per-
formance objectives for k~12 in most subject-areas and to begin the development of
a comprehensive set of individualized teacher/learner contracts as one instructional
method whereby students a@ﬁl&_rneet these objectives. This ambitious undertaking,
now known regionally as the Grand Forks Learning System, resulted in over 3,500
«:Qnt:a::ts the first year and over 4, 000 by thfe present time.

Obvicusly, not all grade levels or sub_)eet areas re::ewed the same deg:ee of

attentior. Mathematics, hcweve:, bemg quite amenablé to an mﬁnuduahzgd



contracts approach, probably received the most consistent and extensive traat-
ment by grade levels, An average of something in excess of 50 objectives per
grade level developed on a hierarchical skills baais with approximately 40 con.-
tracta per grade to [ulfill these ohjectives resultad,

The district administration, carly recagnizing the necessity of a management
gystem for maintaining the Learning System, encouraged the mathematics depart-
ment of one junior high school to seek Title 111 ESEA support from the State

of North Dakota to establish a Computer asgisted and computer managed instruct-
ional model (CAI and CMI) paralleling the Learning System. This project, Learner
Orientation to Technology (LOTT), now in its third year of operation, immediately
focused cn the area of testing as the primary pressing problem with regard to
utilizing CAI, CMI, and individualized contracts.

During the surnmer of 1971 a number of mathematics teachers were employed to
develop test 1tems to be used in measuring achievement of the performance objectives
From one to three items were developed per objective; the number of items dependin:
upon whether or not the objective provided a variety of options for its achievement,
Criterion referenced tests of approximately 120 items resulted for each grade level
from 3 through 9. Since no overlap in objectives occure from oane grade level to

the next, no overlap in test items occurred. Overlap in terms of mathematics

akills, however, does occur from grade level to grade level, and, as such, is
measured. The student is expected to correctly answer 1 of 1, 1 of 2, or 2 of 3
items as evidence of successful obtainment of each objective, Each test item had
five possible responses, :

Tests were printed for each grade level of each schoul by the school district print
shop, and administered in early October of 1971, Each teacher was provided with
an instruction manual which explained how the tests should be administered and some
' suggested uses for the results.

Students marked their responses on a mark sense computer card, which contained
their name and student I, D, number.

Some of the reactions to criterion referenced testing after a two year period of time
will be found in the conclusion of this paper. ’




Part 11 Criterion-Referenced Test Research Conclusions

The locally developed criterion referenced tests have been administered twice

on a district-wide basis to all students in grades 3 through 8. Both administra-~
tions were during 1971-72; the Fall administration for baseline and placement
purposes and the Smrmg *admlmatratmn for follow~-up and for placament in the Fall
of 1972-73, -

At the present time the poesible side benefits which can result from performing
statistical analysis on the data obtained from administration of criterion-
referenced tests are only Juat being realized by district personnel. These side
benefita are being identified as a result of the observation that there are obvious
differences between schools and even amoung classes within schools as to the
emphasis placed on the order and sequence of student fulfillmeni of performance
objectives. ” '

While no sophisticated statistical analysgis has yet been performed on the data, th
the results prgsgnted should justify the conclusions that:

a. different learning patterns exist from school to school
b, even within a school, different learning patterns exist for different classos,

To demonstrate the first conclusion, 50 fifth grade pupils were randomly selected
from each of three elementary schools and the same number of eighth graders
{rom three junior high schools. A pictorial demongtraiion of the diffsrent learning
patterns was developed by scoring the criterion referenced test from the Spring
administration and plotting correct responses (using as asterisk) in columns
representing péfiﬂ:mance objectives, The following six pages indicate the results
obtained.

Looking at one exarnple, ‘Grade 8; it will be noted in the column headed objective |
that the following data resulted;

School Number of Correct Responses yercen
A 34 68,0
B - 23 46.0
C 27 : 7 54.0

Locking at the list of performance objectives measured by this test, it will be
noted that objective 1 refers other Bases to Base 10, (See Appendix A at the
conclusion of this report for a list of objectives for grades 5 and 8). Thus two
thirds of the students in School A had met this objective by the end of eighth grade,
while less than half had met it in School B, a considerable differsnce,

To demonstrate the second conclusion, the same pictorial method was used, only
here the students were randomly selected from the eighth grade classes of each
teacher in one school. The [ollowing figures provide the results. [or two example
teachers. Looking at the last objective, Relative error, students in. Teacher
A's classes met this objective in 30 cases (69%) while studeglts in Teache: B's
elasses met the objective 41 times (82%).
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Pg:t lilﬂ?éa;th,Aﬁimdé& Teward C:fite,;ign Referenced Tests -

After one ful: year (19?1 72) and the fl.l‘Et sémesfe: of 1972=73, teachers who
had paftmlpa‘ted in the criterion referenced testing program were administered
‘in FEI‘}_Y February, a brief attitude inventory., All elementary teachers in
grades 3 through 6 and Junmr high grades 7-9) ma*hematzcs teachers comprised
the patentzal :espandents. : C

The ;nventa:y contained fourteen questmns each answered by che:k’mg one of five
choices from St trongly Agree to Sﬁ‘rgngly Disagree. Emphasis was placed on
questions which dealt with criterion~referenced as opposed to non-referenced
tests. Since 1nd1v'dual item responses were desired, and time was extremely
short, no effort was made to secure reliability or validity data other than face
validity which the reader can judge for hxmsalf gince the 53\1:{:&311 items comprising
the mventnry appear belaw

1!

2,

I fc:und Gntermn Reference Teats more difficult to ﬂdmm;ste: than standardized
tests, Euch as thg Iuwa Tésts of Bagic Skills.

The 1anguage le:vel of the Criterion Reference 'I‘est is appcépnate for -.hP g:ada
level at whu_h I teach. =

The content of the Criterion Reference Test is more adaptabze to lﬂcal needs,
than other standardmed testa. , :

A Criterion Réferem:e Test helps me to ﬂlagnms sk;ll d;ff;cult;es better than

. ath.e; ataﬂda:d;zad Tes*cs.

‘The individual diagnostic printout of the Criterion Reference Test iz rmore use~

ful than the item analysla on staﬁdardlsed tests su;,h as the Ix:wa Tests of Basm
Sk;lls! : S

"The group d;;‘gﬁgstm prmtcut af the Cntermn Reference Test is more useful

than the itemn analysis on ﬁther standardized tests,

- The content gf tests such as the. Iowa Tests of Basic Skﬂls is more appropriate
- than the Criterion Reference Test ta test achlevement of students.

A Criterion Reie:em‘:e Test in uther subgec_t areas would be useful in improving

_the edu;atmnal process.

The Gritericm Reference Test can be used for plaéeméntﬁ pu:pcnse;si

The Criterion Reference Test can be used at the end of the school year to
asseds studer;t ach;evement :

When the Cntermn Reference Test is bemg used for. pla;ement purposes at the

o ‘___begmning of %he school yea.:, the grade level form of the Gntarmn Refgrencs
- Test should be the same as the students g:ade level, s :



12, The lack of norms for the Criterion Reference Test limits its usefulness,
13, Criterion Reference Teasts fela;te, r;‘lasely to the districts curriculum abjectives.

14, Criterion Reference Testg help tea;he:s to achieve the teaching goals of-our
school district,

The following table i:DﬂtE.lIlE the results ﬂbtamed from admnzstermg the criterion
referenced test to the 210 potential fegpandénts of which 142, or 67.6 per:ent
repsponded. The responses are listed by item number referenced to the preceeding
list of items. " Three columns of data are provided for each item, elernentary.

jonior ‘ugh and total. Each line contains f:eguency and percentage for the responses
as well as means and standard dev;atmna. :

Az might be é:;pected the. elemcntary teachara, for whom mathematics is anly one
of many subjects, tend not to have reached any group decision as to the value of
criterion refer renced tests. Approximately equal numbers responded Agree,
Disagree, and Not Certain with the exception of items 2.and 11 where a significant
number also responded Strongly Disagree and items 9, 10, and 13 were a greater
proportion :espanﬂed Agree. Basically, ‘however, the results are such thzat ro
meaningful conclusions can be reached, It is suggested that the elamentary teachers
need more time and mvalvement{mserv;ce training, etc.) before a more obvious
attitudinal pattern will become .apparent, Since basehng. data is not available, no
statistical judgement can be reached as to whether or not the results shown d;ﬂ.’g:
from what existed prior to criterion refereru:ed tEstmg

The junior high teachers, all apec;ah?mg in mathematics, tended to have rea;heu
more definite conclusions, although even here some obvious minority opinions are
apparent. Nearly all of the teachers agreed that appropriate language was used m
the iests(;tem 2)s “Two thirds of the teachers regponded "faverably' to usage of -
“eriterion refe:e*m:e.d tests in’ plac:e of non~referenced tests such as the JTowa Tests
of Basic Skills (items 1,3, 4, 5, and 6). A similar Prﬁpgrtmn responded "favorably"
to usage of criterion refergm:eﬁ tests for placement (itern 9) and assessment (item
10) purposes.  Finally approximately half of the f%syﬂﬂdgntﬁ marked "favorable"
responges (with another guarter checking Not Certain) to usagg ‘of criterion reference:
tests in other subject arecas {item 8) and relationship to the district's instructional .
‘program (item 13 and 14) S

The remaining three items reveal that, even among teachers who responded
"favorably' to the usage of criterion referenced tests, there still lingers some

- support for non-referenced tests. For mstance, nearly haif of the teachers (with
another quarter Not Certain) felt that the content of the Iowa Tests were more
appropriate than the criterion-referenced tests for testing achievement (1tem 7)
or that the lack of norms limits the usefulnéss of the criterion-referenced tests
(item 12), ' :




Data Feﬁ:&ining to Responses of Elememtary and Junior High School Teachers to the
_ Desirabil:ty of CriterianaRéferamed Tests

NUMBER Group SA¥ . An NC# D¥ sp¢ X sD
1 Elem 15/11.9 zs/z:g 2 33/26.2 38/30.2 12/ 9.5 2.97 1.18
JH,  0/0 © 3/i8.8  3/18.8  8/50.0  2/12,5 2.4 C.96
, Total 15/10.6 31/21.8 36/25.,  L6/32.4 W/ 9.9. 291 1,17
2 E - 3/ 2L 3/u.6 28/22,2° 25/19.8 39/31.0 2.48 1.23
JH 3/18.8 12/75.0 0/0 1/ 6.3 0fo L.06 0,68
T 6/ L.2  43/30.3  28/19.7 26/1r.3 39/27.5 2.65 1.28
3 E 10/ 7.9 A2/33.3  27/2A.4  29/23.0° 17/13.5 2,99 1,20
JH 5/3L.3 5/31.3 - 3/18.8 3/18.8  0/0 3,75 1,13
T 15/10.6 - 47/33.1 © 30/2.1 32/22,5 17/12.0 -3.08 1.2
L F T/ 5.6  46/36.5 26/20.6 27/2A.h 207159 2.93 1.19
JH 1 2/12.5  8/50.0  A/25.0 . 2/12,5  0/0 3.63 0.89
T 9/ 6.3 54/38,0 30/2L.1 29/20.k 20/i.1 3.0, 1,18
5 E 8/ 6.3 L7/37.3 33/25.4 . 25/i03 L /1.1 3,08 1,13
JH 3/18.8  7/43.8  L/25.0  2/12.5  O/0 3.69 : 0.95
T 11/-7.7 - 54/38.0 - 3825, 27/19,0 -~ 14/ 9.9 3.15 1.12
6 E 2/ 1.6 39/3L.0 44/34.9 ~ 25/19.8  16/i2.7 2.89 1.04
JH 2/12.5 ~ B/50.0  4/25.0 2/12.5 0/0 = 3.63 0.89
T L) 2.8 47/33.1  48/33.8. 27/19.0 16/11.3  2.97 1.0h
7 E 5/ k.0 36/28.6 33/26.2  40/31.7 12/ 9.5 2.86 1,06
JH 1/ 6.3  2/12.5  6/37.5 - 1/ 6.3  6/37.5 2.4 1,31
T 6/ L.2' 38/26,8 39/27.5 ° L1/28,9 18/12.7 2,81 1,10
8 E 8/ 6.3 35/27.8 46/36.5 27/A.4 10/ 7.9 3.03 1.03
JH S1/ 6.3 6/3.5  -6/37.5. 1/ 6.3 2/12.5 3,19 L1l
T 9/ 6.3 h1/28.9 52/36-6 - 28/19.7 12/ 8.5 3,05 1,04
9 E 3/ 24 55/Lk,0 28/22.% 24/19.2 13/10.4 3.0 1,08
- JH R13.3 /6.7 1/ 6.7 W/26.7 1/ 6.7 3.33 1.2
T 5/ 3.5 62/uh.0 29/20.6 28/19.9 U/ 9.9 3,12 1,09
10 E L/ 3.2 5L/43.2 26/20.8 25/20,0 13/10.4 3.10 1,10
. JH 1/ 6.7 - 10/66.7  2/13.3 1/ 6.7 1/ 6,7 . 3.50 - 0.99
T 5/ 3.5 6L/5. - 28/19.9 gé/la.a U/ 9,9 3.15 1,09
i1 E 5/ 4.0  28/22.4  3L/27.2 ,3@/2.*.9 S 30/23.2 2,59 1.18
| JH o/ 5/33.3 3/20.0- 4f26.7 3/20,0 2,67 1.18
T 5/ 3.5  33/28.h  37/26.2 .3L/24.0  32/22,7 2,60 1,18
12 E 9/ 7.2 35/28,0 . 40/32,0 33/26.h 6/ 4.8 3.06 1,02
JH 0/0 .. /L6 Th[26. 7 3/20.0 .~ 1/.6,7 .3.13 - 0,99
T 9/ 6uh  h2/29.8 L4/31.2 38/25.5 7/ 5.0 3,07 1,01
13 E b 3.2 53/h2.  38/30.h 21/16.8 7/ 5.6 3.22 0.9
‘ JH L/26.7  5/33.3  3/20.0 - 3/20.0 0/0 3.67 1,11
T 8/ 5.7 58/i1. 1 41/29.1  2/17.0 7/ 5.0 3.27 0,98
W E b/ 3.2 42/33.6 30/24.0 28/22., 11/ 8,8 3,00 1,02
. JH 2/13.3 5/33,3 . W/26,7  3/20.0 1/ 6.7 3.27 1.16
T 8.5 3.03 1.04

6/ k3 47/33.3 0 43/30.5 31/22,0 12/ 8

# Data presented as frequency/percentage




Conzlusions

The authors view criterion referenced testing as a meaningful contribution to

education, not as a panaces to all the ills-of educational testing and measurement.

It is time that rnore emphasis be placed on implementing this technique into
practice., This paper provides some guidelines for so doing as well as pitfalls to
avoid, In addition, this study indicates some of the unexpected byproducts of
criterion referenced testing which, in themselves, justify the application of this

technigue.

The fcllowing are the adoption experiences of the achool district with regard to
critérion reference testing.

a.

bl

i.

The'lagguage level on some of the lower level tests had o be.redone.

The level 3 and 4 tests should be done with large type and large
simple diagrams. . :

Teachers on the average favor criterion reference tests over
national normed achievemant tests.

At first some teachers feared the tests might be used for teacher
evaluation. ' :

Teachers favor both the individual student printout and the group-
printout, ' '

The group printout groups students aa:ca:dingta cormnmon skill
deficiencies, and conzequeatly it is 2 good indicator for remadial
work and placement purposes.. ’

The tests have showed that there is a different emphasis on skill
objectives within schools and grade levels in our school district,

The tests provide teachers with a method for determining learner
needs and accomplishments and offers a basis for measuring
instructional accountability, which is extremely variable in parent-
teacher and student conferances. o

’ i

The test can be given at any time during the year for placement
purposes, which is a problem in our district because of the many

 federally affiliated students,

- The criterion reference test has projectad certain weaknesses. in

our curriculum which we are able to deal with in a positive manner.

ifé:f,,féﬁ iétﬁdéﬁzt—s:hiaﬁ t:c:suﬁié ziié:kigg tl;éi»r',;*ésgénses—cn the mark e

" _‘sense computer cards-that were used for scorineg on eich of tha grada



L

N.

Q.

Test results tend to indicate that students were more concerned.about
doing well on the c:;tenen reference tests than on various types of
achievement tests. Simply, because they felt that their results on
the tests would not require them to repeat previously learned sgkills,

. The '"branching effect' now needs to be implemented so that batteries

of sub tésts can be developed to further pmpmnt the deficiencies
within some of the larger skill areas.

The tests should not be gi's;en in one continuous sitting, about
one hour is maximum time if you expect to get reliable test
results. ' ‘ '

All tests should be validated on a district w;da basig with an
outside validator in charge of the v:.l;datmﬂ effort, who has
the necessary background and ekxpertise, -

The ﬁis:t;.ir'{: is now in the process of esplafing the possibility
of the concept of criterion reference testing in other sub_lect
areas such as reading and science. :

Th% criterion reference test is the only type of test that a
school district can use to determine if it is working toward
its curriculum goals. Results to date have been encouraging
and helpful ’ '
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