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CHAPTER 1
INTRODUCTION

The Keymath Revised, (Connally, 1988) is an
individually administered diagnostic instrument, designed
to inventory essential mathematics skills. It was
published in 1988 by the American Guidancé‘Service Inc.
This instrument‘is designed for use acroés a broad age
range, frommkindergarten through grade nine. It is
available in t&o alternate forms. Both forms contain 258
items presented‘in free-standing test books. The examiner
shows the item .prompt and asks the associated/question.
The subject respdnds, and tﬁe exéminer marks the item
correct or incorrect in the separate test record.

The Keymath-R (Connally, 1988) is based on thirteen
content areas. It is designed to identify hierarchies of
concepts and skills in each of the thirteen content areas.
Each of these content éreas4is assessed by a corrésponding
subtest. Each of the subtests is comprised of thrée or
four domains. Each domain is represented by six test items
which represent a subgroup of skills within the subtest.
Each of these domains is‘said in the test manual to be of
nearly equal instructional importance. Domains are

designed to facilitate assessment of math skills below the



subtest level. These thirteen subtests are broken down
into three areas and are presented below with the domains

that contribute to each.

I. Basic Concepts

1. Numeration

Numbers 0-9

Numbers 0-995
Numbers 0-999
Multi-digit numbers

2. Rational Numbers
Fractions
Decimals
Percents
3. Geometry
Spatial/attribute relations
Two-dimensional shapes

Coordinates/transformations
Three-dimensional shapes

II. Operations

4. Addition

Models and basic facts
Algorithms: whole numbers
Adding rational numbers

5. Subtraction
Models and basic facts

Algorithms: whole numbers
Subtracting rational numbers

6. Multiplication

Models and basic facts
Algorithms: whole numbers
Multiplving rational numbers



7. Division
Models and basic facts
Algorithms: whole numbers
Dividing rational numbers
8. Mental Computation
Computation chains

Whole numbers
Rational numbers

III. Applications

9. Measurement

Comparisons

Non-standard units

Standard units: length, area
Standard units: weight, capacity

10. Time and Money
Identifying passage of time
Using clocks and clock units
Monetary amounts to $1
Monetary amounts to $100
11. Estimation
Whole and rational numbers
Measurement
Computation
12. Interpreting Data
Charts and tables
Graphs
Probability and statistics
13. Problem Solving
Solving routine problems
Understanding non-routine problems
Solving non-routine problems

The Keymath-R (Connally, 1988) vields four levels of

diagnostic scores. Each successive level offers



increasingly specific information about the testee's
mathematics ability. The first level is the Total Test
Score which combines scores from all of the subtests and
vields a standard score, grade and age equivalent,
percentile rank, stanine, and normal curve equivalent,
(NCE). The second level is the Area Score, again yielding
standard score, grade and age equi?alént, percentile rank,
stanine, and NCE. These scores correspond to the testee's
performance in the three areas listed above.\ The third
level is the Subtest Score. Thié level vields scaled
scores for each subtest, (mean of IQ, standard deviation of
3), and percentile ranks. Thé fourth level is the Domain,
which vields a raw score.

In order to reduce the\number of items administe;ed to
each subject, the Keymath-R (Connally, 1988) is designed
such that all 258 items need not be administered. The
first subtest is startéd at a suggested item number
appropriate for the subjécﬁ's grade level. A basal of
three consecutive cqrrect responses is established and
items are administered until a ceiling of three consecutive
incorrect résponses is reached. The stafting item on
subéequent subteéts is based on where a basal was
established on the first subtest. It is assumed that the
subject would respond correctl§ to all items below the
basal, and respond incorrectiyjto all items above thg 7

ceiling.



Statement of the Problem

Use of a basal and ceiling system is intended to help
avoid fatigue by reducing the number of items administered.
However; obtaining accurate scores is dependent upon
administering all items that are appropriate for the
testee. To insure that all appropriate items are
administered, the items must be accurately sequenced
according to difficulty. Inaccurate sequencing can result
in basals that are too high or in ceilings that are too
low. Inaccurate sequencing can also result in basals that
are too low, or ceilings that are too high, requiring
administration of excess items..

Establishing a basal requires three correct responses
in a row. In theory, if the items are correctly sequenced,
and the starting point is correctly estimated, each subject
will correctly answer the first three items administered.
If any one of the first three items is incorrectly
answered, because it is too difficult and should have been
administered later in the sequence, then the examiner must
work backwards in the sequence until three items are
correctly answered. If the third item administered is too
difficult, and incorrectly answered, the examiner must seek
to establish the basal by administering the item preceding
the first item administered. If the second administered
item is improperly sequenced and incorrectly answered, then

the examiner must seek to establish a basal by



adminisfering the two items which precede the first item
administered. If the first item administered is
incorrectly answered, the examiner must administer the
three preceding items in attempt to establish a basal. Any
one item alone which, based on its relative difficulty, is
placed tob early in the sequence of items, and then
incorrectly réspondgd to, can~resultlin the need for
administration of three additional\i§ems, unnecessarily
increasing administration time.

An item which based on itélrelative’difficulty is
placed too far along in the¢Sequence of administration may
result in a basal that iS'iqaccﬁrétély high. If‘the third
item administered is correctly answéred because it is
incorrectiy sequeﬁﬁed, and if a correctly sequenced item
would have beenlincorrectly’answered, the reéult wouid be
the establishing Qf a basa1 that is too‘high, and the
subject would feceivé credit for a correét response which
would not have feceived credit had the items been correctly
sequenced.

Establishing a ceiling requires that three items in a
row be answered incorrgbfly. When‘this‘gccurs; n6 further
items woula be administered from that subtest. If one of
the three ceiling items,~r§iati?e to its difficulty, is
placed too far along in the sequence, and if it is
correctly answered, when a éofrectly sequenced item would
have been incorrectly answered, this would result in the

need to administer three further items. If this occurs on



the first of the three ceiling items, obtaining a ceiling
would require administering one further item in the
sequence which otherwise would not have been administered.
If this occurs on tne third ceiling item, three additional
items must be administered in order to establisn a ceiling.
In this case the supject would nave been exposed to three
items which would not have been administered had the items
been correctly sequenced. An iteh which was administered
too high in the sequence and‘correctly ansWered, would
result in a subject being credited with one correct answer
which may have been incorrectly responded to had the
difficulty sequenCing been correct. Administration of
further items which the subJect would not have been exposed
to would allow for the possibility of additional correct
responses, whicnvwould_EUrther inflate the subject's score.
If additionally administered items are responded to
incorrectly, then the negative result is limited to the
administration of excess items which lengthens the overall
time of administration and increases the subJect s fatigue.
In theory, when a subJect incorrectly responds to an
item, lf there is correct difficulty sequenCing, the
subject will likely respond incorrectly to the next two
‘items“and a ceiling‘Will be established. If based on its
relative difficulty, an item‘is pleced too low in the
administration sequence, it may be responded to
incorrectly. If this item is the first of three

consecutive incorrect responses, an early ceiling will have



been achieved. Additional items which could have elicited
correct responses would not be<administered,)resulting in
an inaccurately low score.

The Keymath-R manual (Connally, 1988)- provides a table
with tﬁe difficulty sequenees of'all items in each of the
thirteen subtests.\ These difficulty seéuences were
determined using standardization dafea‘ However, the test
booklef‘was sequenced for edministrationsbefore
standaréization;‘ The sequence ﬁas based,upen intuitive
assumptions, without the benefit of the standardization
data. This item order of ad@inisération which Qas not
sequenced empirically may be resulting in inaccurate basals
and ceilings.

A studeﬁt's score on:ihe Keymath- R (Connally, 1988)
is often used to help make educational placement decisions.
A Keymath R score can be used to compare with an expected
score, based on‘a student's score on an IQ test. A
discrepancy betweenjfhese tﬁe scores indicates‘that the
student is not achieving at ﬁis ability level, and if the
discrepancy is large enough, it is often seen as evidence
of a learning disability: -If teet items are not correctly
sequenced accerding to their relative difficulties, scores
may not accurateiy’reflect a student’s mathematical
ability, and discrepancy between theiexpected score and the
achievement score may not\be accurateL Any placement
decisions which utilized these scores might be based on

inaccurate test data. The revised Keymath is a new



instrument. It's acceptance rests in part upon the wide
épread acceptance of the original Keymath. The Keymath-R
has not yet received much research attention. In order to
gain insight into the accuracy of scores that it vyields,
the Keymath-R should be subjected to the scrutiny of
statistical as well as practical analysis.

Ciinical use of the Keymath suggests that when used
with a population referred for learning disability, iﬁem
difficulty sequence may be sigpificaptlyldifferent than
that which is reported in the testing manual. To insure
that accurate basals and céilingS"are being established for
referred populations, research should be conducted to

verify the item difficulty sequencing.

Research Question

Will the difficulty sequencing of test items on the
Keymath-R be different for a learning disabled population
(hereafter referred to as the referred population) than for

the norming sample.



CHAPTER II

REVIEW OF THE LITERATURE

Keymath

The original form of the Keymath (Connally, 1971) was
published by the American Guidance Service Inc. The
norming sample consisted of 1222 subjects, in grades X
through 7, from 42 different schools, in eight different
states. The sample of schools included a range of
geographic and racial representation from rural and urban
areas. Weighting was used to make the sample conform to
U.S. proportions obtained on variables of community size
and race.

Reliability coefficients for grades K through 7 were
obtained from split-half analysis. Split-half measures
were adjusted for length by the Spearman-Brown formula.
Total test reliability coefficients range from .94 to .97
across all grade levels. Subtest reliability coefficients
ranged from .23 to .90 across all grade levels. {Connally,
1971)

As early as 1973, the Keymath was receiving attention
as a very useful diagnostic tool. Bannatyne (1973)
commented that the Keymath was well thought out and nicely

constructed. It was also normed on a sufficiently large
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sample and it has good reliability and validity. It is
particularly useful because deficit areas are noted in
considerable detail, facilitating precise remedial
prescription writing. Bannatyne (1973) stated that the
Keymath should become a standard part of the test battery
of ever&one concerped with evaluating and treating LD
students.

The Keymath has been compared to the California
Achievement Test, and found to offerfnoteworthy advantages.
It was found to measure more of the curfent Math
curriculum, (Tinney 1975) and al;o‘requires neither reading
nor writing. (Tinney 1975, Kratéchﬁill and Demuth, 1976)
In comparison to other diagnostic instruments the Keymath
is particularly well standardized, reliable, and wvalid.

The data clearly suﬁports the use of the Keymath as a
diagnostic measure of math functioning among LD students.
(Greenstein and Strain, 1977)

Connolly, Nachtman, and Prichett (cited in Kraochwill
and Demuth, 1976) stated that by the mid '70s the Keymath
was one of the most common math tests used by eaucators at
both elementary and secondafy leveis; fhe liferature is
feplete with praise and support for use of the Keymath when
diagnosing learning disabilities. The Keymath could be
used with confidence for learning Qisability screening,
diagnosis, and research. (McCullough aﬁd Zaremba, 1979)

Wide usage of the Keymath coupled with positive support
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in the literature has made the Keymath an important part of

assessment of special learning problems.
Keymath-Revised

The Keymath;Revised)(Connally, 1988) was published in
1988. It was reviewed in“the‘Fall issue of the Council for
Educational Diagnostic Services Newsletter (Nicholson,
1988). When compared to the original Keymath, most of the
desirable original traits are retained and new features are
included. Standardization is sound. Reliability and
validity coefficients are at acceptable levels. The
Keymath-R was found to be Qery useful, particularly for
assessing learning disabled students (Nicholson, 1988).

Rena Lewis (1989), re&iewed the Keymath-R and said
that the purpose of aahievement tests is to provide
information about a qhild‘s academic achievement in
relation to cother childrenlia the same age group or grade.
Lewis (1989) statad that the Keymath-Revised does that
gquite well.

Lewis (1989) noted that it is unclear whether
handicaﬁped individuals were included in the Keymaﬁh-R
standardization sample; however, she stated that it is
likely that samples taken from regular classes will include
mainstreamed handicapped individuals. Lewis (1989) noted
that the norms on the Keymath-R arergreatly improved over
the original Keymath, giving norm referencing rather than

grade referencing as the reason for improvement.



13

In 1989 the Keymath-Revised was reviewed in the
Joqrnal of Psvychoeducational Assessment (Huebner, 1989).
It was said to appear to be an excellent diagnostic
instrument for measuring mathematids achievement. The
manual was said to be excellent, technical characteristics

are impressive, and the entire test was described as user

friendly. (Huebner, 1989)
Measurement Principles.

Use of a ceiling and basal system requires that items
be sequenced adcoraing/to their difficulty level.
Difficulty is defined as thg proportion of students
responding correctly to an item. The higher the proportion
is, the easier the item is. Converéély, the‘lower the
proportion is, tﬁe harder the item is. The range of
difficulty levels is frpm 700 to 1.00. A .00 difficulty
level indicates thaf néne‘of‘the sample correctly responded
to the item. A i.OO difficulty level inaicates that none

of the sample incorrectly answered the item. (Sax, 1989)



CHAPTER III
METHOD
Subjects

A sample of students%was selected from a small rural
midwest school, grades 6-12. The stuaents selected had
been diagnosed as having a léarning disability or had been
referred for learning disabiiity assessment. In order to
obtain an N of 40, additional students were randomly
selected from files of leaﬁnipg disabled students in a

second small rural midwest %chool, grades 6-12.
Procedures

During the 1988-89 school year the Keymath-Revised was
administered to each of these students. Data was collected
from each of the forty pfotoéols. Each of the 258 items on
a selected protocol were recorded as having been answered
correctly‘or incorrectly. Items below an individual's
basal were recorded as having been answered correctly, and
items above an individual's ceiling were recorded as having
been answered incorrectly. This data was statistically
analvzed to determine item difficulty. Test items within-

each subtest were then placed in sequence according to

14
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their difficulty. Each resulting subtest item difficulty
sequence was compared to the sequence presented in the

Keymath-Revised test manual (Connally, 1938);
Iﬁsfruments

The Keymath-Revised differs from the original Keymath
in sevéral ways. There are thirteen subtests on the
Keymath-R, and fourteen éubtests on fhe Kevmath. In the
Keymath-R there is a Rational Nﬁmbers subtest which
includes not just fractions as in the original Keyméth, but
also decimals)and percents. The Time éubtest and the Money
subtest from the original Keymath were combined to form a
single subtest\in the Keymath-Reviséd. The Mental
Computation subtest was e#panded to include not only the
original mentaerOmputationfchains, but other mental
computation problemskaslweli. A new subtest was developed
to measure estimation skills. Avnew subtest was developed
to measure the ability to interpret data; and a néw subtest
was developed to measure problem solving ability. The
Numerical Reasonipg and Missing Elements subtests from the
;oriéinal Keymath were not included in the Keymath;Revised.
The Keymath -Revised was expanded from the 209 items on the
original Keymath to 258 items. The alternate forms which
are available with the‘Keymgth—R were not available with
the original Keymath (Connally, 1988).

Perhaps the most important change iﬁ the Keymath has

to do with the types of scores that it yields. The Original
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Keymath yielded only grade equivalents scores, while the
Keymath-Revised yields standard scores, and. percentile
ranks in addition to grade equivalent scores. (Lewis,
1989)

The Keymath-Revised 1988 edition (Connally, 1988)
includes a manual in which Raliability and Validity Data is
presented. A‘reliabilityjcoefficient of .80‘or higher is
generally considered acceptable. (Satler, 1982)
Alternative-form reliability coefficients were computed
from grade—baséd scaled scores for Subtests, and from
grade-based standard scores for the areas and the total
test. Correlations between form'A and form B range from
.50s to .70s for the subtests. They fallfin the low .80s
for the areas and éverage .90 for the total test.

Split-half reliability was obtained for the Keymath-R
subtests by correlating odd énd even test items. The
Spearman-Brown formula was uéed to obtain estimates for the
full-length test. Splitfhaif reliability coefficients for
the subtests, across the K-9 grades, range mostly in the
.70s to the .80s. Coefficients fall mostly in the mid to
high .90s for the areas; and coefficienté for the total
test fall mostly in the mid to high .90s.

The Keymath-R test manual presents evidence of test
validity from three categories, including developmental
change, internal consistency, and correlation with othér
tests. It is expected that scores on the Keymath—R will

increase as the grade level of the student increases. This
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is based on the expectation that students in each higher
grade will have been exposed to and learned more
mathematics than students in lower grades. With minor
exceptions, .mean performance levels on the Keymath-R have
been found.to increase with grade level.

It is expected that scores that contribute to a
particular area score will correlate more closely than
scores from a different area. The test manual presents
data indicating subtest scores correlate most highly with
their respective area scores. - \

The test manual also ppesénts coefficignts of
correlations between the Kéymath—R and other mathematics
achievement tests. Correlation coefficients for fotal Test
scores on the Keymath—R and‘Total Test scores on the
Keymath range from. the .Bps-to the mid .90s. Total test
correlation between the Keymath-R and the Comprehensive
Tests of Basic Skills is .66. Total test correlation
between the Iowa Tests'of Basic Skills and the Keymath-R is
.76. These correlations indicate thatAthe Keymath is
measuring content which is similar to that measured by

other widely used mathematics achievement tests.



CHAPTER IV
RESULTS

The purpose of this study was to determine if the
difficulty sequence of test itéms on the Keymath-Revised,
for a sample referred for learning 'disability testing;
would be different from the‘difficulty sequence ‘for the
norming sampie. Téble I (see aépendix) taken. from the
Keymath-R manual, shows the difficulty sequence for the
norming samplg. Table II (see appendix) shows the item
difficulty sequencé obtainéd in\this study for a sample of
referred students. Items»éfe listed with their

corresponding difficulty proportions.
Analysis

The total number of subjects in the sample (N = 40)
places considerable limits on the data collected. Item
difficulty is the proportion of inéi&iduals who correctly
responded to an item. An N of 40 would make all item
difficulty proportibns a certain percent of 40. Each
individual who correctly answers an item increases the
proportion by 0.025. \Therefofe the item difficulty can not
be determined mére precisely than 0.025 intervals. It

would be desirable to have a much larger samble such that
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smaller differences in difficulty could be measured. The
limitations can be seen in Table II1 (see Appendix) where as
many as seven items from a single subtest showed identical
difficulty proportions. It is doubtful that the difficﬁlty
is truly idehtical for each of these items, but the small
sample does not alloW for more precise measurement.

A comparison of Tables‘I and II}indicate that the item
difficuity sequenée vielded by this study is not the same
as that presented in the Keymath-R Manual (Connally, 1988).
The difficulty sequence obtained in this study shows that
across all 13 subtests there are 12 items that differ by
three or more positions from that sequence presented in the
test manual. (see Table III in appendix) Two items differ
by four positions, one item differs by five positions, and
one item differs by six positions.

As previously adaresséd, items whichyare not placed in
sequence according to diffidulty can effect the test
results by changing ceilings)apd basals. The student is
thereby given an opportunity to respond to additional
items, improving his scoredwhen correctly responding. If
administration of additional items does nét ihprove a
student's score, the negative éffect is limitéa to
extending administration~time whicﬁ increases examiner and

student fatigue.
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Supplementary Rnalysis

A supplementary analysis of the 12 items noted in Table
III indicates that several of these items had a meaningful
impact upon time of administration as well as the student's
scores., This occurred primarily when according to their
difficulty proportioﬁ, ifemg were piéced too high in the
sequencé, and a ceiling was not achieved due to a correct
response to the item in question. Across the entire
sample, items 3, 6, and 7, from the Geometry‘subtest, and
items 10, 7, and 5, from the Addition, Subtraction, and
Multiplication subtests, respectively, had little
meaningful effect on the\testing. On the Mental
Computation subtest, the difficulty proportion
corresponding té item 12, ihaicated that it was placed too
far along in thé seéueﬁce, In the study sample 7 students
failed to reach a ceilingrwhich would have been reached had
the response to item 12 been incorrect. This was
determined only if the two prévious items had beep
incorrectly reséonded to, and then the response to item 12
had been correct, or if the items on eiﬁher,side of item 12
were incorrectly answered, and item 12 was correctly
answered. Three of the seven students went on to correctly
respond to further éuestions; Four of the seven did not
correﬁtly answer further questions, but they were required
to attempt answering further items as a result of having

not reached a ceiling which included item 12.
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Data from the sample indicated that on the Time and
Money subtest, item 1 was placed too high in the sequence,
but this did not appear to have a meaningful effect on the
testing. Sample data indicates thaf item 11 was placed too
high in the sequence. Three of the 40 sample students
would have reached a éeiling,had they not cérrectly
answered item 11. All three §f the students went on to
correctly answer further itehs thereby increasing their
scores as well as administfation,time;

Analysis of sample data indicates that in the
Interpreting Data subtest, item number 9 is placed too high
in the sequénce. There wére 6 students .out of 40 who
failed to reach a ceiling as a result of correctly
answering item 9. Five of these students went on to
correctly answer further duestions.

In the Problem Solving subtest, sample data indicates
that item 7 is placed too low in theqseqﬁenqe. This did
not appear to héve a meaningful effect on the testing.
Sample data indicates thét item 8 was placed too
high in the sequence. Items 7 and 8 together had a
meaningful effect on the‘scppes of three sample students,
each going on to correctly respond to further items. Had
item 8 been inc&rreétly responded ‘to, these students would
have reached a ceiling, and administration would have
discontinued.‘ | |

Among the 40 sample protocols, 17 were effected in a

meaningful way by at least one item from table III. Twelve
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of these subjects went on to correctly respond to further
items which they would not have been exposed to had they

incorrectly responded to the item in question, thereby

reaching a ceiling.



CHAPTER V
SUMMARY RND CONCLUSIONS

This study involved collecting Keymath-Revised test
scores from a sample of referred\stﬁaents. A difficulty
proportion was obtained for each of these items indicating
the percent of the sample that correctly responded to the
item. Iteme were fhen placed in sequence of difficulty.
This difficulty sequence was then compared to the sequence
vielded by the norming sa@plei(presented in the Keymath-
Revised test ﬁenua% (Connelly,1988). This comparison
indicated that there was a difference in the two sequences,
with 12 items,differingiby 3 or more positions in the
difficulty sequenee.

It is not éossiblevto Cfnfidently attribute this
difference solely to the sample being a referred
population. This difference could be a result of the
individual school math currieelum; which placed emphasis on
differen£ meth skills. The small size of this study is
small, and the difficulty eequenée vielded could be a

sample specific characteristic.
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Supplementary Analysis

.\ diose examination of the individual sample
protocols indicated that several of the items listed in
Table III appeared to have a meaningful impact not only on
scores, but also on the length of test administration.
Seventeen of the 40 samplé protocols were effected in a
meaningful way by one or more of the items in Table III.
This effect was limited to egtending administration time
with 5 oflthe 17 students. However 12 of the 17 appear to
have received higher scores as’well as extended

administration time.
Conclusions

This study compared difficulty sequences of Keymath-R
items for the norming saﬁpie, to the sequence yielded by
the study sample of feferred students. Findings indicated
that the difficulty sequence may be different for a
referred population. This should be studied further, with
a much larger samplé.

One of the\uses;of the Keymath-R scores is for
determining achievement/ability discrepancy, and using this
as evidence of a learning disability. This study indicates
that individual:subtesf scores in particular, and
subsequently area scores, and Total Test scores may not be
giving an accurate picture of a student's mathematics

achievement. A difference of only a few points in Total
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Test or area scores may have significant impact when
a student's placement in a learning disability program is
in question. .

A study with an N of 40 carries considerable caveats
for generalizing results, and the results of this study
should not be a basis for discontinuing use of the
Keymath-Revised, nor is that indicated.  These results do
however, indicate that caution should be used in placing
emphasis on Keymath-R scores, particularly subtest
scores. Examination of individual item responses on this
test can vield a wealth of inférmation about a student's
specific mathematidal abilities_andythe results of this

study do not call this into question.
Recommendations

Further research should be done to determine whether
the difficulty sequénce on the Keymath-Revised tést is
significantly different for a referred population, than for
the student populatioh éﬁ a whole. This should be‘done
with a sample that is large enough to allow generalizing of
the results. It would be useful to‘sfudfkthé difficulty
sequence for a referred popqlation on other commonly used
mathematics achieQement tests. These results raise similar
questions about difficulty sequences on reading and other
tvypes of achievement tests;

The difficulty sequence presented in the test manual

is not the same as the item administration sequence. The



26

difficulty sequence was empirically determined after the
test items had been put together in the test book.

Although this administration sequence is constant for all
individuals, encountering an item that is too difficult
early in administration may make it more difficult to
illicit good effort from éomé students on following items.
It would be useful to conduct further feseérch which looks
at protocols of students from the nérmal popﬁlation to
determine how an out of seédeﬁce item_effeéts the scores of
individual students.

It is recommended that examiners use précaution when
using Keymath—Revised scores to help make placement
decisions, and that responses to specific items be the
primary focus. The publishing of Ke&math—Revised follows
yvears of using the briginai Keymath and‘its wide acceptance
as a diagnostié tool. It is important to remember that the
the new version is not'the e&uivalent of the original
instrument, and it should be”required{to stand upon its own
statistical soundnesé, énd adherence to psychometric
principles. Pending studies which support the use of
ﬁKeymath-Revised, it shoﬁ;d be used with thé céﬁtion given

to use of any new instrument.
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TABLE I

RELATIVE POSITIONS OF DIFFICULTY FOR
KEYMATH-REVISED TEST ITEMS

SUBTEST ITEM SEQUENCE
Numeration

123546 7'8 9 11 10 12 14 13 15 16 19 17

18 21 20 23 22 24
Rational Numbers

1264379 8‘5 11 10 13 12 14 15 16 17 18
Geometry

132457689 10 12 11 15 13 14 16 17 18

19 21 20 22 23 24
Addition

12 34 5 6 789 10 11 12 13 14 16 15 17 18
Subtraction

145372689 1011 12 13 14 16 15 17 18
Multiplication | |

32145876911 10 12 13 14 15 16 17 18
Division

2134567 9810 11 13 12 16 14 15 17 18
Mental Computation

1243605 7‘9 10 8 12 14 13 15 11 .16 17 18
Measurement

14
123475689 10 12 11°13 15 17 16 18 19

21 20 23 22 24



TABLE I (Continued)

Subtest Item Sequence

Time and Money

1346265897 10 12 16 14 13 17 11 15
20 21 19 22 23 24

Estimation

213456789 10 11 12 13 14 15 16 17
Interpreting Data

216 3547 812 10 9 13 11 14 16 15 17
Problem Solving

2134567891011 12 13 14 15 16 18

18

i8

18

17

31
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IT

ITEM DIFFICULTY SEQUENCE
FROM STUDY SAMPLE

Corresponding Difficulty Proportion

Subtest Items Presented in Sequence

Subtest
Numeration 1.00 .975 .925 .90 .675 .625 .55 .525 .50 .375
1 8 10 14 15 17 16 18 19 20
2 9 13
3 11
L 12
5
6 -
7
.30 .175 .125 .025
21 23 22 . 24
Rational .85 .75 .50 .475 .45 .30 .225 .125 .10 .050 .00
Numbers 12 A 3 6 9 7 8 10 12 16
5 11 13 16
14 18
- 15
Geometry 1.00 .975 .95 .90 .85 .775 .725 .50 .&475 .45
1 3 7 12 11 13 15 16 14 17
2 L 9
5 8 ‘
6 10
.30 .275 .15 .10 .075 .05
19 18 © 20 23 22 24
21
Addition 1.00 .975 .925 .90 .875 .85 .825 .65-.175 .075
1 7 9 8 11 12 10 . 14 16 15
2 13 17
3
b
5
6
.050



TABLE II (Continued)

Corresponding Difficulty Proportion

Subtest Items Presented in Sequence

33

Subtest
Subtraction 1.00 .975 .95 .85 .775 .725 .675 .575 .175 .15
1 2 6 8 7 11 10 13 14 16
3 ‘ 9 12
A
5
.10 .025
15 17
18
Multiplication
.95 .925 .90 .875 .85 .80 .725 .675 .625 .575
2 1 7 6 5 9 10 12 11 14
L 3 8 “
.50 .225 .20 .10 .075
13 16 15 17 18
Division .975 .925 .90 .80 .725 .70 .575 .475 .45 .375
1 3 2 - b 6 5 9 11 10 13
7
’ 8
.275 .20 .15 .10
12 16 14 15
17
18
Mental .90 .875 .80 .725 .50 .475 .45 .35 .25 .225
Computation 1 2 L 3 6 5 12 7 8 13
9 10
.20 .10 .075 .05
16 11 16 18
15 17
Measurement 1.00 .975 .95 .925 .85 .825 .775 .725 .625
1 3 6 8 9 12 14 11 15
2 - 7 10
b
5 .
.475 .375 .35 .25 .125 .075 .025
17 13 16 18 20 22 23
19 21 24
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TABLE II (Continued)

Corresponding Difficulty Proportion

Subtest Items Presented in Sequence

Subtest
Time And 1.00 .975 .875 .725 .70 .675 .65 .625 .425 .40
Money 2 1 7 12 10 13 17 15 20 18
3 b 8 16 14
6 5 9
11
.35 .225 .175 .125 .075
21 19 22 23 24
Estimation .S575 .925 .825 .75 .65 .50 .475 .30 .25 .225
1 2 5 L 6 9 8 12 10 11
3 7
.10 .075 .05 .025
14 15 13 16
17 18
Interpreting
Data ) )
.975 .95 .925 .80 .75 .65 .55 .475 .425 .375
1. 3 5 L 9 7 8 10 11 13
2 6
.35 .20 .125 .025
12 16 14 17
15 18
Problem
Solving .95 .875 .675 .65 .60 .575 .475 .425 .325 .275
1 3 8 4 5 6 9 10 11 13
2
.25 .225 .125 .025 .00
7 12 14 17 16
15 18




TABLE III
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ITEMS WHICH VARY AT LEAST THREE POSITIONS
BETWEEN STUDY SAMPLE AND NORMING SAMPLE

~ Item Sequence Position Sequence Position
Subtest Numbexr Presented in Manual From Study Sample
Mental 12 11 8
Computation
Time and 1 1 L
Money
11 16 10
Interpreting
Data 9 11 7
Problem 7 7 12
Solving
8 8 4
Geometry 3 2 5
6 7 4
x? 6 9
Addition 10 10 13
Subtraction 7 5 8
Multiplication, 5 5 8
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