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-provide either direct or indirect service to students Lhroggh counselling. Itis hoped that the
information obtained in this study will be helpful to them as they assist students in making

decisions regarding academic choices at the high school level.

1v



ABSTRACT

The purpose of the study was to deterrnine the most powerful predictors of senior |
high school achievement in grade 10 by anal&z.ing student test results used in grade 9.
Predictor variables used in the study were junior high school results from (a) teacher,
assigned ntarks in grade 9, (b) the Differential Aptitude Tests, (c) the Canadian Tests of
Basic Skills, (d) Alberta 'Provlncial Achievement Tests in Social Studies (1983) and
Mathematics (1984). The grade 10 courses used as criterion v_ariables in the study were
those from which students were requtred to choose as part of a high school program.

In this study, correlattons were establtshed between subtests of both the Canadian
Tests of Basic Skills and _the‘thferenttal Aptitude Tests. A factor analysrs was also
completed byj using subtests from both standardized tests. Relationship“s were further
determined between (a) the C.T.B. S., D AT, and ‘teacher marks assngned in grade 9
‘core’ subjects, (b) the CT B.S.;, D. A T.. and teacher marks asstgned in grade lO .
subjects, (c). grade 9 teacher marks in ‘core’ acaderruc SUb_]CCtS and grades asstgned to -
students in grade 10 SUb_]CCtS 'I'hrs was done through correlattons expectancy tables and a‘
step~w15e rnultrple regressmn analy51s ‘

Results mdrcated that achrevement at the grade 10 level could n part be predtcted
through the use of specific subtest scores from both the thferenttal Aptttude Tests and
Canadran Tests of Basic Skrlls Howe%t\results further tndtcated that teacher assxgned
‘marks in grade 9 were the most powerful predtctors of grade 10 achievement. Predictive
.power was somettmes mcreased when predtctors other than teacher marks were uSed as
mdependent vanables together with teacher scores - | “

A major purpose of thts study was to use step-wise rengSSlOnS to establish
regressmn eQuatrons and expectancy tables which could be used by gutdanceeounsellors ,

'( when working wrth students Thrs was completed as ongmally mtended
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CHAPTER 1

3 »

INTRODUCTION

Classroom teachers and guidance counsellors in a junior high school use a vanety
* of tests, measurements and otner evaluative information’":vhen determining the degree to
which a student has progressed in a specific subject'_farea and in predicting that student's
performance at a subsequent grade level. Quali’tatiV‘e informatior including teacher
Judgements regardmg student participation, interest in the presented matenal and the
overall atutude of the child is used in conjuncnon with quantitative information such as the
studeﬁfg performance on teacher made enamxnatlons and on standardized tests. Both
, SUbJCCthC and objective data form the ba51s for decrslon making which involves teachers,
guldance personnel, parents, and the/student as active participant.

The focus-of this study 1/5’ on the quantitative information which is used in school
course selection. The-problen}/oresented pertains to the confidence with which high schootl

/
/

performance can be predicted through the examination of data such as teacher marks and

c

scores/ from aptitude and achlevement tests at the junior high school level. Qualnatlve
mformauon 1s certzunly recogmzed as an unponant element that school professronals use in
predicting astudents success at high school. However, quantitative information is useful
because of the objectivity of its nature. If a school professional can determéine whether
teacher-assigned final marks and student performance on completed standardized tests havc
any value in determining how well one is hkely to achieve at‘a senior high school level,
then that same information can be confidently used as students at the grade 9 level are
counselled towards making decisions. .

Students in the ninth grade in Alberta schools have important decisions to make.
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Decisions made relevant to higﬁ school course selection determine one's eligibility fer entry
into post-secondary institutions, and will further establish which of two types of Alberta
" High School Diplomas one can obtain. (See Appendix A). More generally, the choices will
determine whether learning expcriences in high school are challenging and gratifying, or
, :

frustrating.

For these students, the necessity to make decisions relevant to course selection is a
new ercperience : Durmg erght prevrous years of school involvement, few choices
regdrdmg course selecnon were ‘necessary. Perhaps there had been some selection of
optional eourscs at the _]UHIOI‘ hxgh level However prevrous decisions of importance
which consrdered promotlon modlflcauon of school progmms or aeeelemnon were made
by profe%xonals m consultatxon wnh the child's parents but not in consultation with the
individual who would be most affected by the deusrons For the first time in the student's
school life the responsrbrlrty for decnsxon making shifts at the grade 9 level.

The decisions in questlon are usually easy for students who have experienced many
previous years of school asa challenge and who have had the ability and confldence to
succeed with strong academic marks. A high\s\chool progran‘)‘involving selection of the
most challenging courses will llkely§‘made Other students, who may have experienced
much frustranon through nine years of grade school, and whose academic gmdes have
reflected this, may also have chorces' to make which are obvious to them. These
individuals may select course materials which will allow them to sarisfy the minimum
requirements for-an Alb,erta High‘ School Diploma, or they may decide that further

education is best obtained outside the school system.

For a third group of students the choice is less obvious. Results which they obtain

in norm- -referenced standardized tests may not be consistent with teacher- assigned miarks.
Non-constructive attitudes towards a teacher or towards school in general may be factors
whxch have inhibited maximum effort and performance typxcal of a child who may be an

. underachrever There could exist an inconsistency between school marks obtained in grade
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9 and those rcccived*in a previous grade level. Factors such as these make the choices
regarding high school course:s more complicated.

The. school guidance counsellor becomes a facilitator in helping the student
maximize 1evéljs of ability and achievement. Usually through either group or individual
counselling sessions, the counsellor supplies the student with information which helps
érystallize opinions about performance and ability. It is important that information referred
to is accurate. Goldman (1961) identifies the counsellor's role in this regard:

The purpose of counselling however, is usually to give help in making
decisions and plans for the future and in choosing among alternative courses
of actions in the world of reality. In this category tests contribute to the
planning and choosing process by giving the client additional information
(including clarification and confirmation of previous information) about
himself in relation to the facts about an occupation. or an educational
program (p. 25).

In the context of this study, the responsibility to which Goldman refers becomes
one of asAsi_sting students in choosing alternatives based on prI:vious knowledge regarding
test results. Gronlund (1985) further suggests that "the more comprehensive the picture of
the pupil's strengths and weaknesses in various areas is, the more cffectivé the guidance
and counselling will be” (p. 9).

The school peés\cgmel who are‘involved in ‘providing school guidance have access

to information which is presumed to be indicative of a student's strengths and weaknesses.

Knowing the predictive value of that data will help determine whether that information is as

useful as it may appear at the outset.

o

- This 'stu'dy concentrates on. measures which are used in the County of Red Deer, an
Alberta school system incorporating approximately 5,000 students in grades 1 to 12.
Specifically, thé focus is on the test results in this school system at the junior high school
level which are intended to measure attainment of basic skills and achievement in major
- subject areas, as well as to gauge a studzem's overall ability. The question of whether
‘results of student achievement in (a) the Canadian Tests of Basic Skills ("C.T.B.S.") .

administef-éd in grade 8, (b) the Differential Aptitude Tests ("D.A.T."), (c) teacher-assigned
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marks and (d) Provmcc of Alberta acmevcmcnt tests (all wmch are admxmstcmd in grade 9)
can be used to prcdlct student progress in 10 academic subjects in thc tenth grade is the
major cmpha313 m the study. As grade 9 students make choices relevant to high school

course selection, the 10 courses for Wthh prediction would be most useful in terms of

program planning are as follows: o o o

~ Biology 10 - o _ Mathematcs 10 . English 10
Chemistry 10 “Mathematics 13 English 13
Physics 10 Mathematics 15~ Social Studies 10

~“Science 11 | .

Choices ndadc which iﬁvolvc the selection or exchssion of any of vthe above courses
will basxcally dctenmnc the academic route which a student will- pursue and will also
determine the difficulty or challcngc_whlch w111 be. expenenccd during high school For
purposes of this §mdy, five questions are examined:

(1) What relatiodship is evident among scales on the C.T.B.S., D.A.T., grade

9 ycar-cdd teachers' marks and i’rovincial test results?
(2) What relationship exists bthdcn teacher marks in grade 10 and (a) the
C.TB.S, (b)the D.A.T, (c) Provincial achievement tests?

(3) What relationship exists between the D.A.T. and the C.T.B.S.?

_(21) What relationship exists between teacher marks in grade 9.and those in
grade 10?

(5) Which predictor variable. at the grade 9 level is the most powerful

LI

4

* determiner of performance in core grade 10 subjects?



CHAPTER 2 - Y

REVIEW OF THE LITERATURE

The scope of this review is focused én variables which cari l;e.,'LlSCd by school
guidance counsellors to predict stu_déni 'perfonnanqé at the hi gh school level in the Province
of Alberta. The review includes the follow'ing:

(At) An overview of prédiction and standardized testing.

(B) An investigation of the C.T.B.S. and D.A.T.‘

(C) A review of teacher-assigned marks as predictors of student perfofmuncc.

(D) Areview of Alberta Department of Education Achievement Tests.

(E) An overviéw of the above as they pertain to use in Red Deer County #23.

(A} An Overview of Prediction and Standardized Testing

Predicting human performance is a reality in our s\o\cietyv. Assumptions are made
regarding a Wide age rar;ge of persons by decision-:makcrs such as. pafents, teachers at
kindergarten and grade school, personnel/at post-secondary institutions, and employers in

the work place. These assumptions are pccompanied by subsequept decisiorts which dre-

. . . . C .- ;', 7":.‘: ,,b‘j
_ based on previously acquired information. ‘ ) o 2T

e
;i

Much of this information is su b\jectivc. A parent's decisi'on't‘o clji'ys'allvow a‘child
entry into kindergarten be.cause of a perceived maturity level is an example, ds is a job
interviewer's decision to hire an applicant because of a perception about the successful
candidate. Both instances are based on judgements of thé decision-maker ‘am;d are
sometimes influenced by opinions fy/om others. -

The use of objective mfg‘rmanon is also a part of the prediction realny A

kindergarten teacher may share /&vnh parents the-results of a standardized readiness test
/

/ ‘ P .
which is intended to measure pr¢paredness for grade school. A university may require that
/



an admlssxon test. be written by graduate school applxcants A classroom teacher may use a
vanety of Ob_]CCthC measurcs in order -to assess student performance, including
stdndardlzed tests Whlch are intended to detemnne aptlgude or achievement 1eve1 in specific
areas. " _

Ob)ecuve mformauon 1s.- often the type preferred. Gronlund (1985) 1demmes an
ObjcCthC measure as "one on whlch equally competent scorers will obtain the same scores”
(p. 18) Objective measures are less vulnerable to controversy or dispute in that the scorer
cannot alter the results. ThlS type of mformanon mcludes all standardized tests used in '

‘ cldssrooms |

Hl]]S (1981) identifies a standardlzed test as one "which is always g:ven under the

R (Samc condmons 50 that scores can be compared across groups” (p. 136). The test 1s an

ObJCCtIVC measure whxch 1s percexved by marny educators to have predictive value. AN

‘ apmg‘de test which uplaces a student at the elghty-ﬁbfth percentile in reading when results are

corbpared to those bbtaibed by the same dge. gro‘u}) suggests to a teacher that the individual

. is functioning at a-cerain peffonﬁdbce level. Italso suggests that certain expectations can
be made of the;studeqt in future course work.

Standbardizzed tests have become an important component of a total school' evaluation

program. _de&‘ever, there remains‘a danger in the misinterpretation of these measures.

Most me,mOréble is Rosenthal’s study cited in Pyghzblion in the Classroom. Rosenthal and

Jacobsen (1§Gé)~suggested, ';Even when the administration of one of thesé tests is more or

P

. less épprb.priatc.an‘d v‘alid,v the results may influence the teacher's prophecy abdut the
chllds subsequent intellectual performance” (p. 55). ' .

" As is recognized among most professionals mvolved in education, this research
indicated that students perform as is expected of them by teachers. It is further plausible

that teacher expectations are often established in part by the use of standardized tests which

are available to school systems.
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Crities of standardized test use have argued for the abolition of these measures in
‘Sch’oo‘l 'Vs,yvstems, citing examples of test miéintcrpretation. Numerous cases have been
“disclosed involving the placement of a studcnt into a special education class based on
results of an ability test which discriminaied against poor:readcrs. Other cases have
involved the use of tests which have-been culturally biascq against the individual to be
examined. Thus many meqsufes used in specific situations were not valid for the intent of
the examiner. |
' The above position is not one of the majority of educators. Buros (1978) identifies
over 1,100 tests which are available for varying purposes related to measuremcﬁt. Popham
(1981) offers a féscina’ting history of educational testing through many centuries,
suggesting that standardized testing has been used for educational accountability, program
evaluation and performénce prediction. Cronbach (1984) id_en:tifies‘ a major strength of
standardized tests by stating that "tests are almost unique in beihg reproduciBlc;\;‘md explicit,
Since the validity of interpretations and decision rules can be checked out, m t’or‘"muffon;frqg\l -
tests is more likely to be steadily improvéd'than is appraisal of other kinds™ (p. 3). -
Gronlund (1985) identifies standardized test use as it relates to placement evaluation
which is relevant to prediction. He suggests that "'placement eviluation is conccm.éd with
ihe pupil's entry performance and typically focuses on questions such as (1) [.)oes‘thc pupil
possess the knowledge and skills needed to begin the planned instruction?" (’p. 1 1;). ,
Standardized tests will likely continue to be an important component of'cducati'on.
The purposes of these measures are wide ranging, the tests are open to careful scrutiny,
and there exists test utility rcgardin-g placement evaluation (which involves predicting future
performance). [ support the continued use of standardized tests, with the conditions that
. (a) standardized tests afe used with supporting information and (b) thé'm¢asures are valid
for their intended use.
T Al Qalidity and Prediction
The strength of a test in predicting student achievement is inherent in the concept of

validity, and more specifically in criterion-related evidence used to determine the degree of
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validity in a test. In referring to a counsellor's role in the use of tcgting material, Goldman

(1961) suggests:
'I'hcrc is always,an assumpuon whcthcr stated or not, that the test results
provide information which is valid for the action in question. In connection
with grade placement, for example, it is assumed that a pupil's scores on
achiévement tests will tell something about how wcll he will do in one grade
as compared to another (p. 17). :
The importance of test validity cannot be chremphasizcd. Assumptions are made
by educators regarding test validity, and interpretations are based on these assumptions. A
stanine score, or a percentile score may offer both the professional and the student
misleading information if the degme of validity in a test has not been prcvious]y analyzed. .
Gronlund (1985) cites lhe nature of vahdlty in relatlon to testing and cvaluatlon
(1) Validity refers to the appropriateness of the interpretation of the results
of a test or evaluation instrument. . .and not to the instrument itself.
(2) Validity is a matter of degree; it does not exist on an all- or-nothmg basns
(3) Validity is always specific to some particular use.
(4) Validity is a unitary concept (p. 57)
He further suggests that types of evidence which measure the dcgrec of test vahduy

include content, cntcnon-relatcd and constmct,'and that the most meaningful use of test

scores can be obtained if attention is focused on all types. In this thesis, criterion-related

evidence of validity is emphasised, but not without attention to other types.

Anastasi (1976) states that "criterion-related validity indicates the effectiveness of a
test in predicting an individual's behavior in specified situations” (p. 140). In this study
the specified situation is the performance level which is attained by students in senior high
school courses.

The American Educational Research Association, in Standards for Educational and
Psychological Testing (1985), identifies predictive or concurrent criterion-related validity:

A predictive study obtams information about the accuracy with which early
test data can be used to estimate criterion scores that will be obtained in the
future. A concurrent study serves the same purpose, but it obtains
predictive and concurrent information simultaneously (p: 11).

In determining whether scores from the predictor variables in this studf' are valid for their

intended use, criterion-related evidence is important.
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(B) The Canadian Tests of Basic Skills and the Differential Aptitude Tests

£

Both the C.T.B.S. and ;&hc D.A.T. have traditionally been very popular testing

instruments in NUMEroOUs Albcﬂ\a Schools. The C.T.B.S. has been uscd to supplement
. i ‘11

evaluative information which hgs been gathercd by teachers relevant to their students’

achievement levcls in basic SC&J;I subjegts. The D.A.T. has becn used as an indicator of
i N1LY

student abilities in major areasﬁ 4 as an instrument for career guidance The distinction

Hopkins and Antes (1978) differentiate between aptitude and achievement tests:

Achievement tests are used pnmarxly to determine what has been learned
after student exposure to instruction. Aptitude tests predict before
instruction how students will perform on tasks after instruction. Both
aptitude tests and achievement tests are ability tests which predict future
performance (p. 344). )

Traditionally, test results from both the C.T.B.S. and the D.A.T. have been norm-
referenced. Hopkins and Antes (1985) emphasise that the distinction between a norm-
referenced test and a criterion-referenced test is in the way the results are interpreted. A
norm-referenced test is defined by the authors as "a form of interpreting test scores which
employs the practice of comparing a student's performance such as local, state, or national

_averages" (p. 474). Hopkins and Antes (1985) further identify a criterion-referenced t;s’t :
as "a way of interpreting a test score that compares an individual's performance to a defined
behavior domain” (p. 469).

Popham (1981) states thafcﬁteﬁomrcferenc’ed testing has become very popular in
the last 15 years. | A probable rationale is that there is an increasing trend by school systems
towards mastery of skill areas, teaching to objectives, and a general awareness of the ‘xjccd
for accountability within the last two decades.

Printouts available from scoring services for the D.A.T. and the C.T.B.S. have

offered norm-referenced information to schools through stanines, grade equivalents or

percentile scores. Criterion-related information has been made available to C.T.B.S. users.
. .
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At this time, the first type of information i wsed more extensively by school systems after’
cither test is administered, although the issue of accountability has resulted in an increased
emphasis towards criterion-related results. A more specific investigation of both measures
follows. -
" B.] Canadian Tests of Basic Skills

An adaptation of the Iowa Tests of Basic Skills ("I.T.B.S."), the C.T.B.S. 15
intended for use with students at all grade levels. Hieronymus, Lindqu.ist, Hoover and
King (198’2) indicate that a Multi-level Test Battery should be used with students at the
grade 3 to 8 level. Tests are categorized according to specific age groups of children. The
Multi-level test booklet includes all questions to be completed by students who are between
9 and 14 years of age, usually in grades 3 to 8. The construction of a reusable test booklet
allows a student to complete only questions which are intended for a specmc age level or
grade, although some overlap exists when studems complete the same test at consecutive
grade levels. -

“The Multi-level Battery includes tests identified as Vocabulary, Reading, Language,
'Work—Study Skills and Mathematics. Three of these measures are further broken down
into components. For example, C.T.B.S. Language includes four tests upon which a Total
Language score is calculated.

Hierodymus et al. (198“2) suggest that one purpese of the measure is to "indicate the
extent to which individual pupils have the specific readiness skills and abilities needed to
begin instruction or to proceed to the dext, step in a planned instructional sequence” (p. 3).
This purpdse is most closely related to prediction, in that obtained scores at year-end can be
used in order to ascertain whether a child will have difﬁculty in the following academic
year. The authors point out that ‘the tests. must be used carefully and that "test results
should ncvd? replace teacher judgement” (p. 3). Thus the erﬁphasis 1s-on using the tests as

a supplement to information gathered by teachers.
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A critical review by Birch (1972) suggests that this measure compares favorably
with its predecessor, the LT.B.S. Both measures are identitied as rcpumbic in terms of
overall test construction:

The same level of technical sophistication that gave the lowa Test its finer
qualities is evident in the design of the C. T.B.S. and the production of
norms. Standardization was on a group of over 30,000 children drawn
from a stratified random sample of some 225 schools from the English
speaking sectors in all provinces of Canada (p. 16).
The C.T.B.S. allows comparison of student achievement with students in other Canadian
provinces, and offers a school system the option of obtaining local norms. The latter has
become an increasingly popular opLioﬁ‘ as it invites the comparison of students within a
school system.
Review ‘of the literature indicates that the C.T.B.S. 1s not without limitations.
Birch (1972) suggests that "the battery aims at the evaluation of generalized educational
skills and abilities, not content achievement” (p. 7). Hicronymusw and King (1975)
recognized the limitation of the C.T.B.S. They explained the issue of content vahdity by
suggestiag that: |
Validity 15 the task of the test interpreter. Because it is impossible to design
one achievement test satisfying nationwide objectives, the editors suggest
that administrators decide the relationship of the test to local objects (p. 6).
‘ One di'fﬁculty in addressing the issue of content validity in *' - manner is in the assumption
that local school administrators have the time or expertise to engage in validity studies.
Often the existence of face validity may be a major contributing factor in decisions to accept
or rejeqt a battery of tests. .

Equally as important, not all schools within Albérta. will accept or reject the test
based on the same information relevant to content Qalidity‘ For instancc,- all school systems
in the Province of Alberta are under direction to teach thE same basic course content. Yet

there is differing opinion as to whether a standardized test like the C.T.B.S. is relevant. In

referring to the abolition of C.T.B.S. use in one Alberta system, Froggatt (1984) states,

/
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"However, as the Alberta curriculum changed, the C.T.B.S. content no longer matched the
Provincial requirements. The teaching staff seldom pscd the test results™ (p. 6).

Other school systems continue to use the measure, accepting the existing content
relevancy, despite that the content of courses taught is required by law to bc the same. The
degree of content relevancy is left to the discretion of individual test interpreters.

In investigating construct and criterion-related evidence, the LT.B.S. will be
examined, taking into account that the 1.T.B.S. is similar in construction and in purpose
and that little current information is available regarding the C.T.B.S. A critical review by
Airasian (1985) points out that "the test is somewhat lacking when it moves beyond content
validity into other validity realms" (p. 719). The author does suggest that the test exhibits
evidence of criterion-related validity when compared to other measures of achievement and
ability. "However criterion-related validity is not construct validity and the issue of what
construct or constructs the LT.B.S. assess is not addressed satisfactorily in the interpretive
materials available” (p. 720).

The overall consensus in the literature is that despite its limitations, the C.T.B.S.
and 1.T.B.S. are good instruments with which to assess generalized educational skills.
The technical quality is generally described as high. Good support materials are available
to teachers and counsellors. More doubt is expressed when the achievement tests are used
to measure course content.

) The I.T.B.S. and C.T.B.S. continue to be a part of a variety of research concerned
with prediction. Loyd, Forsyth and Hoover (1980) investigated the relationship between
two achievement tests (one being the I.T.B.S.) and future high school and college success.
In reference to high school success, the correlations between high school grade point
average and L.T.B.S. results were as follows: Vocabulary (.34), Reading (.39), Language
Total (.47), Mathematics Total (.43), Composite (.49). The authors concluded that the
rclaﬁonship between high school success and ogc's proficiency in basic skills is

significant, as measured by the I.T.B.S.
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An interesting disclosure was made in this study and is relevant to this thesis. Loyd
et al. (1980) indicate that “the correlation coefficients between achtevement test scores and
four year high school G.P.A. was quite similar across grades” (p. 1119). This concept 15
supported by Thompson (1979) in an investigation of predictive validity as a measure of
learning potential: "It should be noted that correlation coefficients were also similar in
magnitude across grade levels” (p. 80). Those findings could support the use of grade 8
C.T.B.S. results to predict grade 10 academic success, without the necessity to re-
administer the achicvement test at a grade 9 level.

Literature regarding the ability of the C.T.B.S. to wdenufy students with learning
problems is cited by Fisk and Janzen (1981). The C.T.B.S. was included as one of seven
test instruments designed to identify learning disabled students. The students were best
identified by the Language variable when using six achievement variables from the
CTBS. IIL)wcver. five other major variables of the C.T.B.S. contributed far less. The
authors state that "Academic measures, with the exception of the C.T.B.S. language
subtest, appear to contribute little towards the prediction of group membership” (p. 259).

In this specific study, learning disabled students were best identified through
factors other than achievement. A step-wise multiple regression selected the Language
subtest of the C.T.B.S. as fourth in a 20 step regression analysis.

The above results are important to the study in this thesis, although the purpose in
each study is vastly different. Learning disabled children are usually identified by teachers
as experiencing a lag in academic areas, especially reading and mathematics. Howcvcxs n
the study by Fisk and Janzen, the varniables in the C.T.B.S. specifically intended to
measure concepts related to reading and mathematics made an insignificant contnibution n
identifying students with learning problems. Itis Sug{:cswd that the measure may be
questionable in identifying junior high school students having problems in mathematics or
reading and who could benefit from a high school program which places less emphasis on

the acquisition of concepts in these subject areas.
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Luce and Hodge (1978) oompleteclastudy which ‘in part compared achievement on |
the C.T.B.S-.{' with performance.onthe Canadian Lorge-Tno'rndike?Test. They fond that a
signiﬁcant correlation was established between the two tests. This reseach supports other
- findings. which suggest tliat the C.T.B.S. ma_i,i more closely resemble an ability measure |
than one which determines achievement. In referring to the I.T.B.S., Airasian (1985)

suggests:

~ As test constructors strive to move from items which test, recall of content to

_items which assess more general understandings, concepts and skills - as

- the LT.B.S does - they risk constructing tests which méasure general ability
rather than achievement (p. 720). ' :

As does ite American model, the C.T.B.S. attempts to accomplish a variety of
Ao'bjeetivcs. It would appear ihat in most cases it has been stronger in identifyingrgeneral
abilities of students, and perhaps les&powizrful in purposes relevant to prediction of future

- student success. The study by Loyd et al. (1980) did show a significance when addressing |
‘high sehool prediction through use of the L. T.B.S. However, the criterion variable was the
overall grade point average in high school and not performance in specific subjects.
Research which shows that the aCl\llCVClﬁé%E test istclosely related to rneasui'es of ability is
of importance dnd will be addressed in Chapter 5 of this thesis. |
B2 Differential Apritude Tests ’ |

Bennett, Seashore and Wesman (1982) indieate that the D.A.T. originally
devcloped in 1947 is still intended "to provide an integrated, scientific and well
standardized procedure for measunng the abilities of males and females in grades 8 to 12
for purposes of educatior;al and vocational guidance" (p. 9). An indication of the
popularity of the test is refleoted in the number of research studies completed. ‘Buros™
(1978) and Mitchel (1985) together cite over 400 critical reviews. . |

The purpose of the D A. T is two—fold It is primarily a test which measures basic

- abilities through six subu:sts and.also measures achievement in areas related to language

- and spelling.” Uses of D.A.T. test results are two-fold as well. The tests are intended for '

counsellor use in assisting students in (a) educational pursuits and (b) vocational



s
R

15

endeavors. For purposes in this thesis, the review concentrates on areas related to
educational goals.
The skills which each of the eight test measures within the D.A.T. is intended T

measure is outlined by Bouchard (1978):
The D.A.T. purports to provide measures of six basic aptitudes and two
achievement variables. The aptitudes are Verbal Reasoning (a
comprehension test utilizing anajogies), Numerical Ability (a computation
type test embodying, only arithmetic principles, no words are used),
Abstract Reasoning (a figural reasoning test where the respondent must
infer a rule or principle from a series of figures), Clerical Speed and
Accuracy ( a perceptual speed test requiring quick and accurate perception of
similarities and’ differences), Mechanical Reasoning (. . .requiring the
- understanding of basic pnysical principles), and Space Relations (basically a
~ test of mental manipulation, mental paper folding). The achievement '
variables are Spelling (recognition of misspelled words) and Language
Usage (recognition of poorly formed or.non-grammatical sentences)
(p. 655).

The above would suggest that each subtest, because it measures a specific aptitude, -
could be speciﬁcallky used as a predictor of skills relevant to its intended use. Research by
Gronlund (1985) indicates that evidence to support this assumption is lacking:

The evidence of differential prediction, however, is rather disappointing.
Ore might expect the Verbal Reasoning to predict English achievement best,
the Numerical Ability score tg predict mathematics and science achievement
best, the Spatial Relations scores to predict achievement in mechanical
drawing best, and so on. A review of the extensive data prescribed in the
manual, however, revealed only slight differences in prédiction from one

area to another. The best predictor of school marks in all courses turned out
to be the general mental ability measure (VR + NA) (p. 313).

Other research supports the above. Critiques by Boucha;d (1978) and Linn (1978), .
suggest that there 1s ‘ver-y lixil’c differential validity among tests. Sander (1985) concludes
that most recent versions of the D.A.T. have similar characteristi'c’s. Some critics suggest
that there is not a necessity to administer all subtests to students if a select numbc4r can be
used to make pfedictions of future perfofmance. Herman and Gallo (1973), in ﬁpmparin.g, :
D.A.T. scores of grade 9 Alberta studéntswith grade 12 results from the same group, .

| suggesfed"'that the overall Verbal Reasoning/Numerical Ability ("Vr/Na") scores were the
best predictors of achievement. The authors did suggest that when boys and girls aré’”ﬂ

- » studied separately, "'specific subtests can be chosen for male and female groups” (p. 239).

|
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The subtests identified were different forléach group. Male achievement was best predicted
by scores in Vr/Na, Spelling and Mechanical Rea’soning; female achievement was best
predicted by Language U§age,.Abstract'Rczisoning and Mechanical Reésoning. When both
grOups,wérc combined as one, the best overall predictor of success was the v}/Na‘scom.

Conclusions from the above would suggest that (a) the D.A.T. can be a good
predictor of overall academie success if specific subtest scores are taken, (b) caution must
be used in interpreting test results to both sexes by using the same subtests as one would
for a total éroup and (c) specific subtest scores may or may not correlate with areas of
achievement which should be similar to D.A.T. scores. - A

Mogull a;ld Rpsenganeh (1974) included three subtests of the D.A.T. as predictor
variables uséd to predict success in high.school algebra in a co-educational high school.
Also included as predictors were (a) teacher final mark averages for mathematics in grade 8
and (b) the lowa Algebra Aptitude Test. . |

Correlations between ninth grade algebra scores and independent variables were as

follows:
D.A.T. Verbal Reasoning . 524
D.A.T. Numerical Ability ' ' .460
D.A.T. Abstract Reasoning ’ ‘ 374
Jowa Algebra Aptitude Test } 565 -
Eighth Grade Teacher Mathematics Mark 696 (p. 36).

This suggests that although teacher marks are strongest predictors, the specific IS.A.T. .
sﬁbtesi result obtained in Verbal Reasoning is 'simila‘; in correlation to thé Towa Algebra
Aptitude/’l\‘es't (whiéh is specifically intended to measure skills re&ated to undersctanding
algebraic cbnccpts). Notéworthy is that the Numerical Ability subtest, which would be

expected to be the strongest D.A.T. predictor of algebra scores, is not as strong an

—ca .
indicator as the Verbal Reasoning subtest. S
v Omizo (1980) examined the predictive validity of the D.A.T. to student high school

grades in engineering, mathematics, science courses and the overall composite grade point

average of the students involved. Results indicated that five D.A.T. variables were valid
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predictors of success in the three criteria above. Specifically. as a predictor measure tor

mathematics, the Numerical Ability score was not as strong a vaﬁable (.25) as the scores in
Abstract Reasoning (.47), Clerical Speed and Accuracy (.6b), Spdce Relations (:37) and
‘Language Usage (.38). Similar results were reported for the science éritcﬁon variable.

The Abstract Reasoning subtest was determined to be the most valid predictor of all
measures of academic performance. In this study tr= correfation between Verbul
Reasoning and the four criterion variables was relgitivcly low (engineering .1 1, mathematics
.10, science .13, composite .17). The above would indicate that the D.A.T. can bc.uscd a8
a prédictor of all measures éf academic performance. Howevc:’, caution must be exercised
in-concluding that any given'subtcsts can be categorically used for prediction in c'crtuin‘
areas. The ability of the D.A.T. to predict success in mathemaucs is an example. Moguli
- and Rosengarten (1974) indicated that Verbal Reasoning is a :ood predictor ot; success in
algebra, whereas Omizo's study (1980) showed this subtest to be i;lsignificunt. Perhaps
one must look more specifically at the content involved in mathematics before making
assumptions about which D.A.T. subtest will best measure the gcnéral academic area ot
mathematics.

The studies above support Gronlund's contention that differential prediction in the
D.A.T. is questionable. In many cases, certain tests are better predictors of success than
q‘%rs, but often are not the tests which one would e_xpcct to show strength. [n other
cases, four or five subtests of the D.A.T. make similar contributions as predigtors.
Nothing in the studies above would negate literature which suggests that the Vr/Na score 15
not a strong predictor of academic success, although instances were noted whereby Verbal
Reasoning and Numerical Ability sometimes were weaker predictors of academic success
when separately correlated with criterion variables.

Deépite limitatioﬁs, the D.A.T. has been uséd to predict future pcrfo&%éncc.
Studies‘indicate that significant correlations between D.A.T. subtests and measures of

future performance have contributed to validity through criterion-related evidence. As with
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the use of a'ny standardized tests, caution must be c)((crc‘»iscd rcgafding test intcrpret?tion.
The D.A.T; and the C.T.B.S. can be mcaningfulh,ins'trument‘s when used with other
information, such as teacher-made tests. !

(C) Teacher-made Test.f;
Tcachcr-madc tests are most oftcn intended to mcas.ure. concepts previously taught
in the classroom. Karmel (1970) suggests that purposes of teacher testing include (1)

certification of pupil' achievernent and (2) measuring outcomes of instriction (p.6). Asa

fundamental component of basic classroom instruction, tests are used to check student =

understanding of matcﬁal covered. In referring to classroom tests, lFroggatt (1984) states,
"they are developed by the classroom teacher for use directly within the context of a
particular unit of material and its relatcd objectives" (p. 18). The unit of matchal can ranéc
from that taught in one lesson to that covered within an acadcmjc year.

! Gronlund (1985) furthér identifies classroom tests‘ as those involv‘ed in (1)
placement evaluation, (2) formative evaluation, (3) diagnostic evaluation and (4) summative
evaluation, suggesting that the measures are useful in all four areas (p. 118). The emphasis
-in this paper is on test use in placement evalu'ation.;;:i

Teacher-made tests are usually criterion-referenced or objective-referenced in their
use. Lien (1980) states:
) Anbobjcctivc-rcfemnced test is designed to determine whether a student
has mastered a specific leaming objective. The objective that has been
measured is one that has been determined to be important. . .test items
are designed to determine a mastery of the objective (p. 88).

. The emphasis in these tests usually s‘};)ﬁifts from c;ne invélving comparisons with
other groups of students to one invoiving thé mas'u;,ry of rhaterial taught. Simply stated,
percentages become more relevant than percentiles.

AdVantages'of teacher-made tests relate to (a) instruction relevancy, (b) content
validity and (c) critcrii),n,-ljclatcd validity. In constructing examinations, teachers can take

. into account material which has been px&_ﬁpusly stressed in the teaching process and which

likely is relevant to conécpts which must be taught to fulfill curricular requirements.
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Relevant to instructional purposes which could best be categorized in Gronlund's -
test identification as formative and diagnostic evaluation, the concept of motivation is
important. Karmel (1970) indicates that "well constructed tests which reflect classroom
instruction can increase student learning by helping to develop study habits and directing -
intellectual energy toward the desired educational objectives” (p. 6). .Hunter (1981) refers
to importance of immediate feedback as a motivational tool which teachers use.
Construction of tests which can'measure skills taught and can indicate to students their
performance level can be part of a motivational strategy which is determined by the teacher.
Areas identified by the teacher as weak can be retaught and retested.

The motivational factor is sometimes lacking when students complete tests which
are not teacher-made. Both teachers and counsellors are cognizant of the difficulty in
motivating some individuals to complete tests which may seem meaningless towards the”
acquisition of a grade. The validity and reliability of standardized tests can sometimes be
questioned under these circumstances.

A second advantage of teacher tests is identified by Hills (1981):

If a teacher wants to measure what her students know, it is very convenient
simply to ask them questions to which they can respond correctly...second=—
it would be hard to find a published test that would fit the day to day or
week to week needs of the teacher. . .the teacher's own test can be tailored
to ker own objectives and to the material that has been emphasised in her
class (p. 15). . :
Hills is referring to content validity. The Government of the Province of Alberta, in
Section II (2) of the School Act (1980), indicates that instructors must teach the curriculum
as prescribed. Objectives for teaching can be planned according to that curriculum and can
carefully measure student attainment of objectives. Wolf (1982) states:
The actual determination of content validity is made by compaxjn‘g the items
in a test with the content and objectives of a particular domain to see how .
well they match. . .content validity is typically built into a test from the
outset by the selection and/or construction of appropriate items (p. 1992).

The classroom teacher can accomplish this. The evident degree of content validity

will heip to ensure acquisition of concepts appropriate to the Alberta Provincial curmiculum

’
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and will further strengthen the prospect of criterion-related validity. The relationship of the
two validity types is identified by Gronlund (1985):

' | Although content validation is of primary concern with criterion-referenced
mastery tests, we might also be interested in using the test results to make
predictions about pupils. . .such instructional decisions require some
evidence (criterion-related validation) that our decisions are soundly based

: - (p.- 77.
Gronlund (1985) further suggests that this cvidencc.can be obtained through the use of an

expectancy table. Hills (1981) identifies such a table in Figure 1.

FIGURE 1 | Example of an Expectancy ':I‘able'
HIGH SCHOOL AVERAGE FIRST YEAR COLLEGE AVERAGE
E D £ B A

A 1 15 24 40 20

B 2 22 53 18 5

C 8 . 39 37 15 1 \

D 19 56 22 3 L (p. 269).

It is noteworﬂi_y tﬁa’t expectancy tables are not reserved only for use with teacher;
made tests in prediction of fufure pcrfprxpancc.‘.‘Thesé tables can be built using a variety of
norm-referenced and criterion-referenced tesis. However, if is emphasized that a high
K degree of content va]iciity (often suspeét in some nom-refemncéd tests) can be constructed
in a teacher-made Eg;ﬂ thus strengthening the expeciancy table.

The numerous disadvantages of te‘achér-made tests have been elaborated upon in
many texts in evaluation and measurcment.v Ebel (1979) identifies seven disadvantages 6f :
these measures. Three of these include (a) rcli:‘mcc on ._sub'jective data (b) reliance on
absolute standards of judgement and (c) failure to %malyzé the quaiity of the test (p. 66).

“The ﬁrst di;advantage includes the con‘éept,jof rcliabjlity, which is simply defined
by Ahmann‘and Glock (1981) as "consistency of résulis" (p- 238;. Many instances at all

levels of education have been identified in which a teacher may have graded a test in a



21

different manner ffom wanother teacher responsible for the same gfade or subject. Many
f~ctors are involved in this reality. Rosenthal and Jacobsen (1968) idc‘mificdsf'a teacher
expectation phgpomenon as an example of this. Pupils performed accofdiné to teacher
expectationsﬁ and were marked accordingly. Secondly, many test items such as essay
questions are subject to evaluation which may be inconsistent among teachers. Finally,

’ 4teachcr judgements on performance may bc altercd by the extent of pupil participation and
overall student conduct. An example of thxs occurs when a teacher allows or deducts ‘
specific marks for performance or punctuality in'completion of work. The test results
become suspect, as measurement has been based on extraneous criteria.

Ay second disadvantage involves the establishment of unfair sta.ndards. This may
occur when a teacher marks a class on the cuﬁe, When the group In no':way resembles a
normal distribution of Students. A further cxampie includes the harsh of lenient marking of
_ testitems based on the instructor's perception regarding standards of inétfuction. ‘

Thirdly, teachers often have neither the time nor the expertise to analyze atestin
terms of quahty Vanous authors including Ahmann and Glock (1981), Ebcl (1979) and
Popham (1981) have recognized ths The authors subsequcndy have placed considerable
iemphasis on improving tests in schools. Specific chapters in textbooks above are
. concerned specifically with the issue. In refcrencg Ato‘son_ie tcaCHer-cohstruéted tests,
Ahmann and Glock (1981) suggest, "unfortunately they are ofteﬁ carelessly constructed
and interpreted” (p. 14). Karmel (1970) stﬁteé, Uit ié true that poorly constructed. tests
make our present system even worse” (p. 6). |

Despite the above concern, evidence indicates ﬁhét teaéhér grades‘ generally are good
predictors of future student performance atafl educauonal levels Fisk and Janzcn (1981)
suggested that "teachers not only seem to be able to predict student academic achlcvcmcnt
they also appear to be effective in identifying learning disabled students” (p. 258). As |
noted previously in this chapicr, Mogull and Rosengarten (1‘974) established a strong
correlation between téachcr marks in high school'valgebra and marks assigned the previous
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year. Numerous studies indicate the existence of strong posifive correlations between
teacher marks in one grade and those awarded at thé subsequent grade level. i

There still exists a mistrust by lay people and influential educators alike regarding
the validity and reliability of teacher-made tests. Specific to the Province of Alberta, some
incoﬁsistencies have existed between marks given by differcnt school systems for
performance in the same subject. Inconsistencies even occurred in schools within the same
system. Compounding the question of reliability was whether teachers were measuring
what was supposed to be taught in speciﬁc courses. Disclosures of high school graduates
not being able to communicate properly left suspicion with many parents, school board
members and even executives at the Alberta Department of Education.

The result was an emphasis on a back-to-the-basics prograh in schools. With this
was the return to standardized testing which was both criterion-referenced and ﬁonn-
rcfercncéd in its use. The testing allowed fof monitoring of students and school systems at
a ccmrél level and also provided jurisdictions with results which invited comparison to a
province-wide mean. Provincial achievement testing became a reality in 1983.

(D) Provincial Achievement»Tests

Provincial Achievement Tests were reintroduced to Alberta Schools follbwing anll
year absence. The Alberta Education Student Evaluatioﬁ Branch Bulletin (Vol. 1, No. 15,
Jan. 19,§3) states that "the Achievement Testing Program is administered in accordance
with regulations pursuant to Section 11 (1) (g) of the School Act (p- 2). The Government
of the Province of Alberta Schbol Act (1980) specifies a regulation which pertains
specifically to the regulatory power of the Minister of Education to make regulations
regarding the c'xaminaltion of pupils (p.'7). _ . ~

The rationale for the reintroduction of achievement tests has been expressed by
‘;enior administrators at the Prov‘incial level and at the local school level. Dr; Clarence
Rhodes, Educational Consultant for Alberta Education Planning Services in Edmonton

13

indicated to this researcher that the reintroduction was based on a general conservatism in
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Alberta society which was reflected at the Provincial level through public demands for
-accountability in cducdtiﬁn (personal communicgtion, August 7, 1986). Mr. R.E. Cope, -
Superintendent of Schools for the Coumy‘of Red Deer #23, indicated that a major rationa,lc.
was the desire by the Department of EAucaﬁon to regain a measure of central control over

school systems in the Province (personal commﬁnication, August 8, 1986).

The'Alberta School Trustees' Association (1983) states that "the major aim of the
Alberta Student Achievement Testing Program is to establish, promote, and maintain
standards (p. 9B-2). Specific to the grade 9 achievement tests used as predictor variables
in this study, the rationale for testing as identified by the Alberta Education Student
Evaluation Branch Bulletin (Vol. 3,No. 12, Nov. 1983) states:

The purpose of the Achievement Testing Program is to provide educators,
trustees and others with information significant at the provincial and local
levels, relative to student knowledge, understanding and skills acquired in
relation to program objcctives in selected subjects at grades 3, 6, and 9.

. The achievement tests 4re administered on a cyclical basis in the following
. four subject areas: language arts, social studies, mathematics and science

(p. .

Although the four statzments of rationale for test reintroduction identified above-are

-

not directly relevant to prediction of high school success, it is suggested by this researcher
that the measures which are used at the grade 9 level could be valuable in this purpose. The
tests should exhibit a fugh degree of content validity, as test construction is directly relevant
to objectives identified by the Alberta Department of Education. Assuming that teachers in
Alberta schools follow the course of studies which has been prescribed by the Alberta
Department of Education, these measures will exhibit a high dégree of both content validity
and criterion-related validity. This is consistent with the premise that validity is a unitary
concept. The Alberta School Trustees' Association (1983), in School Boards Action and
Words suggests, "if the student achievement tests are valid and reliable, they can be seen
as useful indicators as to whether or not high priority curricular aims have been achieved”

(p. 9B-3). Assuming that both validity and reliability are evident in these measures, the
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indicators referred to above can be used to determine whether students will succeed m

~

related subjects at the next grade level.

More specific information regarding the Social Studies and Mathematics Provincial

Achievement Tests administered in 1983 and 1984 are identified in Figure 2. Information

is cited from (1). Alberta Education Grade 9 Social Studies Achievement Program,

Provincial Report (October 1983 ), and (2) A“lberta Education Student Evaluation Grade 9

Mathematics Achievement Test, Provincial Report (October 1984).

FIGURE 2 Data Regarding the Provincial Achievement Tests
Social Studies Provincial. Mathematics Provinciat
Achievement Test (1983) Achievement Test (1984)
 Administration June 14, 1983 Tune 12, 1984
Date , :
Areas Specific to Program of ‘Stu,dics for Social Studies 9 and
Evaluated Mathematics 9, as provided by Provincial Curriculum Branch
Students Special Education students, English as Second Language students.
Exempted and those who receive instruction in language other than Bpglish.
Mark 70% multiple choice 100% multiple choice
_ Weightings 309% written response (75 questions)
Test  Value Objectives 12% Knowledge 16 items
Emphasis Knowledge Objectives 44% Comprehension 27 items
_ Skill Objectives 44% Application 26 items
Open Search 6 items
Total 23,639 students in 27,121 students in
Students 104 jurisdictions 558 public schools
Reliability Kuder-Richardson Formula 20 Kuder-Richardson Formula 20
' reliability (internal consistency) reliability (internal consistency)
coefficient .89 coefficient .92
Target Mean 60% 66%
Achievéd Mean  59.2% 66.3%
Minimum Standard ~ 40% (15th percentile) 50% o

In reference to Figure 2, there would appear to be a high degree of content validity.

Areas evaluated were specific to the Province of Alberta curﬁgulum. Test emphasis was

towards three major objectives in Social Studies 9 and four in Mathematics 9. The attained
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mean in both tests approximates the target mean. A high degree of content validity 1
relevant to an increased critenion-related validity.
. /,‘»"

‘The Alberta Education Student Evaluation Grade 9 Mdathematics Achievement Test,
Provincial Report (October 1984) suggests that caution should be used when interpretations
are made. Reasons suggested are as follows:

(1) The amount of testing time limits the extent to which it 1s possible to test
the objectives in the curnculum.

(2) Whenever achievement is assessed, there are errors of measurement,

(3) The size of the jurisdiction relates to the stability of results from one
year to the next. -

(4) The motivational levels of the students greatly intfluence the achievement
scores.

(5) As with any paper-and-pencil test, scores will be affected by reading
skills as well as by the skills that the test is intended to measure (p. 22).

In conclusion to this chapter, it is stressed that the five cautions identitied are
- specifically relevant only to the Provincial tests but to standardized tests and teacher-mude
tests in general. If there is a high degree of validity in a given measure, and 1f correlations
established suggest a strong positive relationship between predictor and criterion variables,
one must still examine variables which affect test performance. Ebel (1986) places the
problem of prediction in perspective by stating:

But the success of a person in school or on the job depends to u
considerable extent on the efforts of the person. It depends on unforseen
coningencies and on a multitude of unmeasured variables. The best
predictions we can make are often crude and imprecise. Nor need we labor
incessant'y to make them more precise. In education and employment the
best use tirat can be made of a test score is to encourage rather than to
predict success (p. 306).
(E) Test Use in the County »f Red Deer

Figure 3 identifies the testing program in the County of Red Deer for students who
were included in this study. Two groups of students were included (as explained in further
detail in Chapter 3). This format has been used in past years with students other than those
who were selected for purposes of this thesis. The year of tést administration may have

‘been different. The grade level tested and the month during which test administration was

completed has remained the same.



FIGURE 3 Testing Program for the County of Red Deer #23.
Growp Dee Test Results Recorded Grode
May 1982 C.T.B.S. 8
October 1982 D.A.T. 9
November 1983 Teacher assigned marks. (Final
1 March 1983 June mark weighted by marks
June 1983 in November and March)
June 1983 Provincial Social Studies test 9
May 1983 C.T.B.S. 8
October 1983 DAT.
November 1984 Teacher assigned marks (Final 9
2 March 1984 June mark weighted by previous
June 1984 marks in November and March)
June 1984 Provincial Mathematics test 9

A brief elaboration on the use of each measure for purposes of high school course
selection 1s identified below.

(Ih) Canadian Tests of Basic Skills

The C.T.B.S. can be used to assist teachers in planning appropriate academic
programs for students. Tests traditionally have been administered in May of an academic
year. Results are available before year-end. They are used as one measure by which
students are grouped for class membership in the following academic yéar.

Grade 8 is the final year for the C.T.B.S. administration. Counsellors and ugachers
use the results for (a) feedback on basic skill attainment and (b) grouping purposes.
Although an item analysis is available for the C.T.B.S,, it is not usually requested by
schools. Counsellors may use the grade 8 results as an indicator of high school success.
However, more emphasis is usually placed on grade 9 information which is more current
and perceived to be more relevant for counselling purposes. Thus the D.A.T. 15 used more
often, as cou;xscllors work with prospective high school students.

(2) Differential Apritude Tests
The D.A.T. is used with grade 9 students as part of a career study. Students are

requested to identify (1) school subjects they prefer, (2) the number of years they wish to



renun in school, (3) therr self-perceived ability levels and (4) their choice of occupational
groups. The students complete eight subtests and receive a printout which compares
results obtained on the D AT, to their chotees. Feedback is then given regarding the
appropriateness of the choice$ made.

Counsellors and teachers have used results from the DA T to assist students in
making decistons relevant to high school course selection. Ttis emphasised that the results
are used 10 conjunction with other data.

(3) Teacher-awarded Marks

Students are assigned marks for work done during time intervals between each
reporting pérind, June marks are recorded for this study. They are comprised of an
average for previous marks assigned.  All awarded marks iclude weightings for test
results and for essays and projects which are submitted by students. Students may be
deducted marks for incomplete projects or for assignments returned past a due date.
Counscllors examine teacher marks together with obtained subjective information.

w
Students subsequently receive counselling regarding the selection of high school-courses,
placing much emphasis on this type of information,
(+4) Provincial Achievement Tests

Provincial Achievement Tests are written in grade 9 on a cyclical basis. As tests
were completed in Social Studies and Mathematics during 1983 and 1984 respectively, they
will be administered again in another four vears. To this time, counsellors and teachers
have not used these test results for counselling purposes relevant to grade 10 placement, A
major reason involves the time duning the academic year in which the exam is udminisxcrcd.
As student registration often takes place in the spring of the previous ucademic‘yve‘;g:”rcsg‘l”t_js‘
are not available when high school course selection is made. ¢ '

Future counselling could incorporate results from Provincial Achievement Tests.

High school registration is still viable in late summer or early fall. As well, Provincial test

results could certainly be used for counselling of students who erroll in courses offered in
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the second semester ofa school year. The sqcoﬂd'écmes?cr usually begins in February of
an academic year. Most high school courses offered are whole entities in either semester.
Summary

The tests described above are most often used conjunctiyvely. When discrepancies

occur between two measures, the éounsellf)r may explore the reasons involved. A

co'unsclling. session with a gtudem may include the investigation of contradictory
information. |

Selection of courses is made by the srudem }and is confirmed-in a signed program

by the parents. Although teachers and counsellors may suggest to a student that a certain

course or group of courses be attempted in grade 10, the final decision is with the parent.



CHAPTER 3

METHOD

Al

i
«ally

(A) Background , '

‘ The County (;f Red Deer 'mcorporagowns, villages, hamlets and farms within a
central Alberta aréé located east, south and west of the City of Red Deer. Communities
include the towns;vﬁof Bowc}en Innisfail, Penhold and Syi?an Lake. The villages o;
Delburne and Elnora, along with the hamlets of Benalto and Sprucevnew also comprise a

part of the populauon base. An approximate total of 30,000 residents live in the County of

- Red Deer. !

- 2
- B

Major industries in thé area include farming, oil and gas, and occupations relatéq o .
services in various communities surrounding the City of Red Deer (population 55,000).
Some County residents choose to engage in‘occupati‘on,s within the city and to reside in
areas outside the city limits. Their children are.m_t')st often enrolled in schools in the County
schoof system. |

Fourteen sqhools accommodate approximately 5,000 students in all grades. Six
schools register students at'the high school level, althqugh no school in t;{e system~is a 5clt’;
contained high school. Five of these six institutions en£011 children in grades i:l2, while
the sixth includes a grdde 7-12 élicntele. Other schools can be described as feeder sch():)ls
for those which house high sshool populations.

(B) Samﬁle | = g

The sample for this study is comprised of 593Jhigh school students, including 296

males and 297 females. All md1v1duals had at least complcted a grade 10 levcl in the -

'County of Red.Deer #23. Most were continuing instruction in either a grade 11 or a grade

13 program within the school system. Test scores were available for the sample group in

29
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some or all of the following criteria:

(1) C.T.B.S. - grade 8 results.

»
4

(2) D.AT. - grade 9 results. \

3) Tqaoher-assigncd marks in Language Arts 9, Mathematics 9, Social Studies 9
and Science 9. | t

(4) Grade 9 Alberta Provincial Achie\}ément Test results in Social Stodjes (1983)
and Mathematics (1984).

(5) Teacher-assigned marks“in Biology 10, Chemistry 10, Physics 10, Science:

.11, Mathematics 10, 13, 15, Enghsh 10, 13, and Social Studies 10.
When the information was gathered, tife student group consisted of 286 pupils in grade 1

~and 307 students in grade 12. Thus the sample was adequate to account for any missing

* data and for low enrollment in some grade 10 subjects to be used as criterion variables.

(C) Procedure for Data Acquisition

In November of 1985 I obtained permission from Mr. R. E. Cope, Supenntendem
of Schools in Red Deer County #23, "to collect mformauon relevant to this thesis from
available stu_dcm records. Principals and guidance counsellors in each of six high schools

- were subsequently contacted. They were most co-operative in making available results of

the standardized tests and tcacher-assigned marks for students included in this sample.
Emphasm throughout the research was on protecting the confidentiality of student
_ mformauon Students were identified by numbers. Names were never used in any portion
of Lhé study. After results were recorded, information was appropriately refiled. Grade 12
‘'students were identified as group 1, and grade 11 students as group 2. The grouping was
for purposes of convenience, as the saniple was treated as one group containing both ggade
_‘ 11 and grade 12 students. Flgure 3 xdenuﬁes the time of year when both groups completed -
assxgnments upon which marks were based. The following information was remeved from
‘individual student records, counsellors’ files and principals' records in the schools

{nvolvcd: {;, o
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P
(1) Grade Equivalent Results for the Canad?an Tests of Busic Slulls
Stanine scores, percentile rankmgs and grade cqulvalcm scores are lvpudllv
recorded in a scoring service for the C.T.B.S. For purposes relevant to this thesis, grade
equivalent scores were recorded for the following subtests: "
(a) Vocabulary
(b) Reading
-(.9) Language
(d) Work-Study Skills
(e) Mathematics | |
" A grade equivaleﬁt score was also recorded for the C.T.B.S. Cdmpositc score, wiiich takes

into account performance on all subtests. The Composite score is only available when all

subtests within the C.T.B.S. are completed.

(2) Raw Score':e Dzﬁerentidl Aptitude Tests
t

L]

Printout ¥ rmation from the D.A.T. records both raw scores and pércemilcs., ftis
‘@'@-ponant to note that raw sclores are meaningless when an interpretation of test data is
cohs;dered. However, raw scorés are more appropriate than percentile scores when data
is initially obtained for purposes of statistical analysis. In this study, raw scores were
recorded for the following D.A.T. subtests:
(a) Verbal Reasqning
(b) Numerical Ability
(c) Vr/Na ' /‘
(d) Abstract Ré:gsoning
"(e) Clerical Speed and Accuracy
[43) Mcc'hanical Reasoning
(g) Space Relations
(h) Spelling
(1) Language U§age .
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Eight D.A.T. subtests are intended to measure separate aptitudes. The Vr/Na score
combines performance on each of the two separate subtests, and was recorded for purposes—
| identified in this thesis. .
(3) Percentages for Teacher Marks‘ in Grade 9
Perceﬁtagcs which were awarded to students in June of the academic year were
recorded for thé following subjects:
(a) Language Arts 9
(b) Mathematics 9
(c) Social Studies 9
(d) Science 9
The marks awarded in these core subjects were based on work completed during the
academic year and on results of a student exam in June of th‘at yedr. | |
\(4 ) Percentages for Grade 9 Provincial Achievement Tests ..
Percentages were recorded for the_fbllowing standardized achievement tests which were
) mandatory for all $tudents in the Province of Alberta during 1983 and 1984:
"(a) Provincial Achievement Test in Social Studies - 1983
(b) Provincial A’Chie_vement Test in Mathematics - 1984
“(5) Percentage; for Grade 10 Teacher Marks
u These were recorded in grade 10 courses which students selected as part of their
programs. Expectedly, not all students enrolled in all 10 subjects used in this study.
Student records from which information was retrieved indicated that four or five choices
were made from the list below. Marks used in this study were obtained for each student in
some of the féllowing:
(a) Biology 10
(b) Chemistry 10
(¢) Physics 10
(d) Science 11
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(e) Mamematics lO'
SD Mathematic_i_lB
(g) Mathematics 15
(h) English 10
(i) English 13
(j) Social Studies 10 |
: Marks available for each student were depeﬁdent on the type of program in wh‘iCh a
student was enrolled. A student cnrolléd in an academic route would likely register in
cour&;s such as Bioiogy 10, Chemistry 10 and Mathematics 10. Students who chose un
easier course of studies would enroll in subjects such as Mathematics 13 and English 13,
From the above subje‘Cts. each student would likely have recorded results on four of five
grade 10 subjects.
~ Subtests of the C.T.B.S. and D.A.T., grade '9‘and 10 core subjects, uhd Provincial
tests were included as separate vaﬁables. It would be possible within this structure to
determine correlations between one predictor variable and another, or between a grade Y
and a grade 10 result.

"7 As expected, a number of student records did not include data on some predictors. -
Some students did not complete the C.T.B.S. in the eighth grade due tb (a) local school
decisions to administer only selected subtests of the test, (b) focal school decisions to
administer’ the test to grade & students™in alternate years, or (c) an absence by stuldent-s
during testing tirpes. Table 1 identifies the number of students for whom results w"erc'
available in each preaictor and criterion Qari;\blc used in the study.

Results were recorded on an 80 column "spread sheet" which identified by ’humber' A
(a) tﬁe student, (b) ihe school, (c) ihe student's gro'up, (d) the gender of the individual and
(e) results of the available data. The infbrmatibn was transferred to the Michigan Terminal V
System at the University of Afbcrta. It was subsequemly analyzed with the Statistical

Package for the Social Services (SPSSx).
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- NUMBER OF STUDENTS SAMPLED FOR EACH PREDICTOR AND

CRI'I'ERION VARIABLE
C.TB.S. GRADE 10 SUBJEC%S
Vocabulary 385 Mathematics 10 356
Reading 387 Mathematics 13 146
Language 358 | Mathematics 15 - 68
Work-Study Skills 323  Social Studies 10 564
Mz__lthcma'tics 356 | Science 11 93
| Cofnpositc ‘ 317 Biol‘ogy 10 -, 458
DAT. Chemistry 10 430
Verbal Reasomng 467 Physics 10 245
Numerical Ability 468 English 10 . v,{" © 440
ViNa » 463 English 13 116
Abstract Reasoning - 464 | . o
Clerical Speed & Accuracy 463 GRADE 9 PROVINCIAL TESTS
~ Mechanical Reasoning 465 Social Studies (1983) 244
Space Relations 467 Mathemaucs (1984) 4
Spelling A0 S |
777777 Laanguage Usage 464 GRADE 9 TEACHER SCORES
| Languagc Arts 9 580
GRADE 9 PROVINCIAL TESTS Mathematics 9 | 580
Social Studies (1983) 244 Social Studies 9 579
A Mathcmgtics (1984) 264

Science 9 , 579



(D) DATA ANALYSIS .

A description of data analysis is detailed below, addressing each question posed in ’
Chapter] of this thesis. |

(1) What relationship is evident among &cales onthe CTBS.,DAT. grade 9

year-end teachers’ marks and Provincial test results? A
Pearson product-moment correlations were used to establish relationships among all
'/, predictor variables in the study. Correlations established relationships among the following
variables:

(a) subtests within the C. T.B.S.

(b) subtests within the D.A.T.

(c) the C.T.B.S. and core grade 9 subjects

(d) the D.A.’I‘; and core gmde 9 subjects

(e) Alberta ProQincial Achievement Tests and results from Mathematics 9 or Social

Studies 9 |
(2) What relationship exists berween teacher marks in grade 10 and, (a) the C.TB.S.,
b) the D.A.T., (c) Provincial Achievement Tests in Social Studies and Mathematics? |

Pearson produét-momler.llt.q:orrelations were used to iderit_ify these rela'tionships.
Specific correlations investigated the following:

(a) The relationship between C.T.B.S. subtest scores and all hivgh_ séhool marks in

grade 10.
(b) The relatior_lship between- Vr/Na subtest scores on: the D.A.T. and all high
school marks in grade 10.

(¢) The rclatidnship between ac_hievement variables on the DAT (Spelling,

Language Usage) and results in English 10, 13, or Social Studies 10.
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(d) the relationship between Allbcrt'a Provincial Achievement Tests in either Social
Studies (1983) or Mathematics (1984) and grade 10 marks in Mathematics 10,
13,15, or Social Studies 10.
(3) What relationshib exists berween the DA.T. and the CTB.S.?
A factor analysis was used to explqre the internal s.truct'ure of predictor variables in
the C;T.B.S. and the D.A.T. The examination of predictor variables in the D.A.T. and
C.T.B.S. was an extention of. the questions identified in 1(a) and 1(b) above. A decreased
numbcr‘of factors was obtained.
(4) What relationship exists berween teacher marks in g}ade 9 and those in grade 107 ;|
| This relationship was ibr»westigated through the use of expectancy tables which
cross-tabulated with the following variables: |
(a) Social Studies 9 and Social Studies 10
(b) Language Arts 9 and English 10 |
(c) Mathematics 9 and Mathematics 10
(d) Mathematics 9 and Physics 10
(@) Language Arts 9 and Biology 10
(f) Science 9 and Chemistry 10 ,
T:his relationship partly addressed the major question relevant to prediction of grade 10
courses from grade 9 criteria. S;x distinct frequency cells were co;xstructed. 'Percentages
represéntcd within each cell were based on marks which are typically assigned b§/ teach'
at the duration of a course. For example, a mark of 39% is a failing mark at the grade 10
level. No credits are assigned to a student when a mark of between O to 39% is achieved.
However, a mark of between 40 to 49% will ca‘rfl a stu&eni credits in a high school course,
‘while a mark of bctwce:n 50 to 59% will permit al.‘student to enroll in a 20 level subject
during the following academic year. Thus, if a student wishes to enroll in a grade 11

subjcét, he must obtain at least a 50% in the grade 10 pre-requisite to that subject. There is

very little difference in skills attained by a student- who received 49% as compared to one
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who achieves 50%. However, there is an important difference relevant to the availability of
alternatives during the following academic year.
Typically, teacher marks tend to form clusters which are best identified through the

cells below:

Cell Student Mark Earned
] : 0-39%
2 - 40 - 49%
3 50 - 59%
4 60 - 69%
5 70 - 79%
6 80 - 100%

The purpose for construction of expectancy tables was to investigate trends in marks

assigned in grade 10 when grade 9 marks were achieved by students in the previous

academic year. For example, a cross-tabulation could determine that students who scored

between 50% and'59% in Mathematics 9 would tend to score within a certain percentage
range at the grade 10 level. More specifically, it could be determined that x students

scoriﬁg between 50% and 59% in Mathematics 9 would score between 50% and 59% in thcA
following academic year. |

(5) Which variable at the grade 9 level is the most powerful predictor of performance in

core grade 10 subjects?

A step-wise multiple regression (pin.10 and pour.15) was used for this purpose.
| The probability for inclusion (pin .10 ) and probability for exclusion (pout 15) ar‘e levels -
| of significance for the regression. When using pin .10, there is a 10% chance thata
variable not significant to the regression will be included. When using pour 15, chancesv
are 15 out of 100 that a variable which should have been included in the equation was not.
The best predictors for each of the gradc 10 subjects used as a criterion-variable in thns

‘ study were established. The criteria of pin .10 and pout .15 was used because of this
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study being exploratory in nature, Fivclscparu'tc combinations of predictor variables and
criterion variables were studied. A step-wise regression analysis was-completed using the
following: |
(a) Grade 9 teacher marks with each criterion vitriable.

(b) Gfﬁde 9 teacher marks and Provincial Tests with each relevant cnterion.
(c) Grade 8 C.T.B.S. and grade 9 D.AT. with each criterion variable.

(d) C.T.B.S., D.A.T. and grade 9 teacher marks with grade 10 subjecté.
(e) Grade 9 teacher marks and D.A.T. results with grade 10 subjects.

‘1 Using coefficients and the constant established in the regression, a regression equation was

calculated for each criterion variable analyzed in (4) and (5) above.



CHAPTER 4

RESULTS

The findings in the study address five major questions previously identified in
Chapter 3. Each question is analyzcd‘ separately using relevant staiistical methods.

Sample Population

Although there were 21 predictor variables and 10 criterion variabies used in this
study, the entire sample of 593 students was not used in each analysis. The number of
cases for each variable upon whiéh statistics were based has been cited in Table 1.

(A) QUESTION 1

What relationships exist among scores in the Canadian Tests of Basic Skills,
Differential Aptitude Tests, Grade 9 core subjects and Provincial test results?

This question was addressed in part through examination of subtests within the
C.T.B.S. and the D.A.T. Each standardized test was analyzed separately. Rcsults are
reported in Tables 2 and-3 respectively.

In the C.T.B.S., the Composite score (a confounded varia‘blc which is comprised
of scores trou; ,)thér subtests) showed an expected strong positive correlation to other
variables. | The strongest relationship of .91 was evident between Composite and Work-
Study Skills. The latter test requires a student to use reference materials effectively. '

When the Composite C.T.B.S. score is excluded in the examination, strong
correlations are maintained among all other subtests. Relationships between tests intended
to measure skills relevant to language areas aré expectedly strong and also correlate highly
to the.test which measures mathcmatical»abilitics. Work-Study Skills shows a strong
relationship to areas which measure language and ma{thcmatics.

Table 3 identifies correlations among eight subtests of the D.A.T., and with the
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CORRELATIONS BETWEEN CANADIAN TESTS OF BASIC SKILLS SUBTESTS

Read Lang WKS( Math Comp
689

742 698

760

Voc - Vocabulary

Read - Reading

Lang - Language

WkSt - Work-Study Skills
Math - Mathematics
Comp - Composite

779

767

630
730
723

802

847
906
892
909

876

n = refer to Table 1
p<.0S
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TABLE 3
CORRELATIONS BETWEEN SUBTESTS OF THE DIFFERENTIAL APTITUDE
TESTS
Vr .QZS 920 514 148 396 487 488 06X
Nid 877 593 157 345 541 459 603
611 .10l \,41‘) .5(;‘) 524 686
204 413 610 352 578
008 007 204 1R2
5120109 W1
v 377
633

Vr -
Na

Vr/Na
Abst
Cler

Mech -
Space
Spel
Lang U -

Verbal Reasoning
Numerical Ability

Mechanical Reasoning

- Space Relations
- Spelling

Language Usage

- Verbal Reasoning/Numenical Ability
- Abstract Reasoning
- Clerical Speed and Accuracy

n = refer to Table 1

p<.05
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con'founded variable Vr/Na. Unlike relationships within the C.T.B.S., correlations within
the D.A.T. vary widely in degrees of significance. Expectedly, Vr/Na correlates strongly
with both components of which it is comprised. Strong correlations are also evident

i
lling and

between Vr/Na and Language Usage (.69). The two achievement variables of §
‘Language Usage exhibit a positive correlation with each other (.66). A furjher posmve
relattonshrp 15 ev1dent be'ween Language Usage and both Verbal Reasoning ayd Numerical |
Avility (.64 and .60 respecttvel\' ).
Clencal Speed and Accuracy showed ittle or no 51gn1t1cance with all other
variables. Relationships of .zast significance were between Clerical Speed and Accuracy
and both Space Relanons and Mechanical Reasoning. !
" Question 1 ‘was also ‘examined by establtshmg the relationship between grade 9

teacher marks and both the D.A.T. and C.T.B.S. Each of four subjects was correlated

with 14 variables. Tables 4 and 5 report the findings. |
In companng teacher marks with achrevement variables ot,the C T B S 1t lS .
observed that assrgned grades in Language Arts 9 are con‘etated more posmvely with
variables in the C.T.B.S. than are teacher marks assrgned to Mathematrcs 9. For example
 the teacher mark for Language Arts 9 has :: stronger relattonshrp to C.T.B.S. \/Iathemattcs
(.72) than does the teacher mark for Mathemattcs 9 (67) The degree of dtfferennal '
validity. decreases in that predgtctor vartables other than those mtended to measure
Language Arts 9 become similarly powerful in predrctmg achrevement - |
Meaningful relattonshrps were also recordéd between Scrence 9 and C.T.B. S
Reading (.67), Work- St&dy Skills-(.69) and Mathematrcs (Q‘71 ‘VIost positive correlates

2

wrth marks in Sﬁ@ﬂ Studies 9 were Reading (.61) and Mathemattes ( 60)

thhtn the DAT., Vr/Na exhibits a strong posrtrve reIatronshtp when compared to -
grade 9 subjects The correlation between V1/Na and Science 9 is: 70 whtle the correlauon

between Vr/Na and Language Arts 9 is .69. These are the two,strongest'rélatronshrps

recorded in Table §.
oy



-~ TABLE 4

CORRELATION BETWEEN THE CANADIAN TESTS OF BASIC SKILLS AND

T

\ GRADE9SUBIECTS
- \
C.T.BS.
“ Voc Read ‘Lang WkSt Math Comp
Lang A 609 .681 .736 .657 .720 .763
M i 441 550 531 .606 .673 .632
Social Studies 9 .564  .607 .534 551 602 .638
/
Science 9 592 670 611 .685 711 .731
Grade 9 Subjects
n

Voc - Vocabulary
Read - Reading
WkSt - Work-Study Skills
Lang - Language

- Math - Mathematics

~+ Comp - Composite
n = refer toTable 1
p< .05

¥ ‘o ? .
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TABLE 5 .

CORRELATIONS BETWEEN THE DIFFERENTIAL APTITUDE TESTS AND |
GRADE 9 SUBJECTS

Differential Aptitude Tests
Vi  Na VoNa Abst Cler Mech Space Spel  LangU
Language Arts 9 S83 666 .692 .484 235 223 361 577 .602
Mathematics 9 5147 657 .648 453 157 270 493 325 41Y
Social Studies 9 520 565 .603 465 .290 228 388 442 517

Science 9 589 674 .698 .556 .143 424 493 424 525
"

Grade 9 Subjects

n

Vr - Verbal Reasoning

Na - Numerical Ability

Vr/Na - Verbal Reasoning/Numerical Ability

Abst - Abstract Reasoning '

Cler . - Cleric#l Speed and Accuracy

Mech - Mechanical Reasoning

Space - Space Relations

Spel - Spelling

LangU - Language Usage

n= refer to Tablc 1
p<.05

PERE
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Thé‘z}chievement variables of the D.A.T, showv a relationship no stronger to
Language Arts 9 than do the Verbal Reasoning and Numerical Ability subtests. Language
- Usage shows a correlation to-efficient of .'60 with Language Arts 9, whereas Numerical
Ability exhibits a co-efficient of .67.
L. Similarly, the correlation co-efficient of .58 between D.A.T. Spelling and Language
Arts 9 is no stronger than the relationship between Verbal Réusoning and Language Ans 9.
Taken separately, both Verbal Reasoning and Numerical Abiiil&l show strong relationships
with grade 9 marks. |
Weakest relationships cxisteci when comparison was made between both Clerical
Speed and Accuracy and Mechanical Reasoning to student achievement in grade 9 subjects.
The only exception to this is noted in the relaﬂ ‘ niship be‘tween Mechanical Reasoning and
Science 9. A correlation of .42 is cited in Tab@ |
Thé ﬁhal ‘examination of Question 1 compared student: performance’in Provincial
AChievemeni Tests to achievement.in four grade 9 core subjects. Expectedly (as shown iﬁ
Table 6), a’fhig“h correlation was recorded between Mathemauics‘ 9 scores and the 1984
Provincial Mathematics exam (:74). The 1984 Provinéi%i'Mathemmics test also correlated

positively to performance in Sciencé 9:(.76). The 1983 Provincial Social Studies results

. showed strong correlations with achievement in Social Studies 9 1.63), but an equally

strong relatic;nship to performance in Science 9 (.65) and Language Arts 9 (.66).
(B) QUESTION 2 \
What relationship exists between teacher marks in grade 10 and {(a) the C anadian
Tests of Basic Skills, ( b) Differential Aptitude Tests, (c )\P?gvincial Achievement Tests?
Table 7 examines the correlation between six C.T.B.S. variables and performance
in five academic subjects related to high school english and r,n’z.ithemzitics. The strongest
relationship was evident when C.T.B.S. subtests were corréluted with English 10 (the

more difficult of two available high school courses which enro]ly.d 440 students from this

sample). C.T.B.S. Reading showed a positive rclationéhip of .61 ‘with English 10, as did

©
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TABLE 6

CORRELATIONS BETWEEN PROVINCIAL ACHIEVEMENT TESTS AND

GRADE 9 SUBJECTS

. . .. .VA ..

Mathematics Social Studies

1984 1983

Mathematics 9 S 744 501
Social Studies 9 ¥ 630 ; 628
Science® 756 650
Language Arts 9 653 659

n = refer to Table 1
p<.05

e
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CORRELATIONS BETWEEN CANADIAN TESTS OF BASIC SKILLS SUBTESTS

~ AND HIGH SCHOOL SCORES IN ENGLISH AND MATHEMATICS

Mathematics 13
- Mathematics 15
Grade 10 Subjects

Legend

Voc - Vocabulary:

Read - Reading’

Lang - Language

WkSt - Work-Study Skills
Math - Mathematics
Comp - Composite

480
338

C 324

196
.346

C.TB.S. _Subtests

Read Lang WkSt Math Comp
610

282
442
.336
436

613
524
397
335
413

560
064
540
.309
.154

564
363
513
434
362

662
404

n =refer to Table 1
p<.05
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the C.T.B.S. Languags | score. The C.T.B.S. Composite score showed the most
significant relationship witii English 10. “The recorded correlation coefficient was .66.

Correlations bctwccnkthc C.T.B.S. and Eﬁglish 13 were less impressive. This
non-academic subject included 116 students from the studied sample. Vocabulary and
Reading corrclatcd at.34 and .28 rcspcctivcly;‘with English 13. The relationship between
Work-Study Skills and English 13 showed no 51gmﬁcancc (.06). | ’

Correlations estabhshed when the C.T.B.S. was analyzed wuh Mashematics 10, 13
and 15..Fangcd from insignificant (.06) to qz%amngful (.44). A correlation of .15 between
Wor_k-Study Skills and Mathematicsdlj was recorded. The relationship between Wfoik-
Study Skills and Mathcmafics 10 was identified as .54.

Generally, the CGTBS. subfcsts cgr‘;élated more positively with academic subjects
than with Mathematics 13, Mathematics 15 and EngliSh 13. An example is relevant to
Work-Study Skills. The correlation with English 13 islr;orded as .06, but the correlation
witfx English 10 is identified as .56. |

A further examination of the C."f.B.S. and high school cvourses'is cited in Table 8.
Strong relationships are evident when six C.T.B.S. variables are correlated with Social
Studies 10, Chemistry 10 an'd Biology 10. The C.T.B.S. Comp(‘)sitgscore correlgtes most
highly with Social Studies, 10 (.72) and Chemistry 10 (.65). Correlations with Physics 10
are not as strong, and the rclauonshxp to Science 11 shows litile 51gmhcance

- Table 9 indicates the relationship between Lhe Vr/Na subtest (an 1ntended measure
of overall general aptitude) and 10 §ubjec;sga£fe:c¢m the tenth grade. Cprrclauons thh
the academic courses (Mathematics 10, Social Studies 10, Biology‘ 10, Chemistry 10,

*~ysics 10 and English 10) range from .42 to .67. Weaker relationsi'lipsare evidem when
Na is correlated with Science 11 and English 13. ©
The correlation between the D.A.T..achievement subtests and high school scores i:

English show some significance. A higher correlation is noted when D.A.T. Spelling and

D.A.T. Language Usage are correlated to Social Studies 10, as identified in Table 10.
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CORRELATIONS BETWEEN CANADIAN TESTS OF BASIC SKILLS SUBTESTS
AND HIGH SCHOOL SCORES IN SOCIAL STUDIES AND THE SCIENCES

Science 11
Grade 10 Subjects

Legend

"Voc - Vocabulary

Read - Reading

Lang - Language

WkSt - Work-Study Skills
Math - Mathematics
Comp - Composite

C.T.B.S. Subtests .

Read Lang WkSt Math Comp

.682

S91

614
461
262

621
541
.624
.350

623

625
558
-475

.064

633
570
..509
401
.1-9'5

7200
651

S

/

n = refer to Table 1
p<.05
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TABLE 9

CORRELATION BETWEEN THE VERBAL REASONING/NUMERICAL ABILITY
SUBTEST ON THE DIFFERENTIAL APTITUDE TESTS AND GRADE 10 SUBJECTS

,
s

Differential Aptitude Tests (VriNa)

Vi/Na Vi/Na
ﬁMathcmatics 10 576 | Biology -5 74
Mathematics 13 45 l‘ Chemistry 10 642
Mathematics 15 434 Physics 10 422
Soci‘ﬁl Su;dics 10 668 . English 10 332
Scibcnce 11 ..202 - English I3 377

Grade 10 Subjects

n = refer to Table 1
p<.05



TABLE 10

CORRELATION BETWEEN DIFFERENTIAL APTITUDE TESTS ACHIEVEMENT
. VARIABLES AND RESULTS IN ENGLISH 10, 13 AND SOCIAL STUDIES 10

D.A.T. DA.T.
Spelling Language
‘ ' Usage
English 10 382 472 .
English 13° | 237 352
Social Studies 10 439 528

n = refer to Table |
p<.05
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In Table 11, coﬁelations t;ctwccn Alberta Provincial Achievement Tests in both
Social Stu_dics (1983) .and Mathematics (1984) are established with four high school
subjects. The correlation between the Provincial Mathematics (1984) exam and three of
~ four academic subjects investigated were significantly positive. The relationship between
grade 10 teacher marks and the Provincial Mathematics achievement test 1s not as strong as
that between Provincial Mathematics ( 1984) and teacher marks T Mathematics 9, as earlier
cited in Table 6. N.otcwonhy‘is {hat Provincial Social Studies (1983) results correlated
almost equally as strong with Matﬁcman’cs 10 (.521 as did the 1984 Provincial Mathematics
exam (.56). Of fufthcr importance is the high ;ositivc correlation between Provincial -
Social Studies (1983) and Social Studies 10 (.72).

(C) QUESTION 3 |

What relationship exists between the DA.T. and the CTB.S.

\Téble 12 identifies the relationship between these standardized tests. The strongest
correlation is between the Composite score on the C.T.B.S. and Vr/Na 7(.83). 'fhe Vr/Na
subtest also showé a strong connection with all other variables on the C.T.B.S.

The achievement variables of the D.A.T. are related in mieaningful ways to s‘pelciﬁc
C.T.B.S. subtests. The Languagq‘\Usage subtest of the D.A.T. correlates highly with the
Language variable of the C.T.B.S. (.68). The D.A.T. Spelling subtest bears a suoﬁg
relzationship to the Language subtest of the C.T.B.S. This correlation is identified as .71.

Correlations between other D.A.T. subtests and the C.T.B.S. ranged in the degree
of significance. The correlation between Clerical Speed and Accuracy and all C.TBS.
subtests was of little significance, rahging from .16 t0 .27. Mechanical Reasoning did not
correlate highly with specific subtests of the C.T.B.S. The correlation between the D.A.T.
subtest and C.T.B.S. Reading was .37. The relationship between Mechanical Reasoning '
and C.T.B.S. Language was .28. Space Relations.displayed the strongést relationship of
these rcfnaining variables when (;omparcd/with the C.T.B.S. Recorded cc%rrelations ranged

from .39 to .53.
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TABLE 11

CORRELATION BETWEEN PROVINCIAL ACHIEVEMENT TESTS AND HIGH
SCHOOL SCORES IN SOCIAL STUDIES AND MATHEMATICS

Prov Math 559 362 S12 606
Prov Soc S16 623 336 723

Legend
Math 10, 13, 15 - Mathematics 10, 13, 15

Soc 10 - Social Studies 10
Prov Math - Provincial Mathematics (1984)
Prov Soc - Provincial Social Studies (1983)

0 = refer to Table
p<.05

A @Kw

oy
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TABLE 12

Py —
CORRELATIONS BETWEEN SUBTESTS IN THE CANADIAN TESTS OF
BASIC SKILLS AND THE DIFFERENTIAL APTITUDE TESTS

C.T.BS.
Verbal Reasoning 712691 609 622 632 720
Numerical Ability 548 658 646 684 807 .760
ViNa 743752 699 729 787 827
Abstract Reasoning 450 515 473 537 628 587
Clerical Speed & Accuracy 161 .190 185 195 .265 .222
Mechanical Reasonng 433 365 275 415 381 425
Space Relaions 429 448 385 521 527 530

Spelling o 556 .561 705 520 511 641 .
Language Usage 629 615 678 544 565 683
DAT. “ el TR

” st
Voc - Vocabulary = < - o T
Read - Reading ‘ FR ’ S

Lang - Language. o
Wk St - Work-Study Skills oy .5
Math - Mathematicss ~  * ¥

Comp - Composite i = % : .

n=referto Table 1 §.
p<.05
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" This question was also addressed by the use of a factor analysis tollowed by a
varimax rotation. Factor loadings are illustrsted in Table 13. Included as data for this
statistical procedure were all subtests of the C.T.B.S., D.A.T. and four subjects in grade 9
Table 13 contains a summary of information which is more detailed in Appendix C.

Factor 1 in Table 13 indicates that a commonality exists with tests which could be
identified as langugge. Three C.T.B.S. subtests (Language, Reading,Vocabulary) and
three D.A.T. subtests (Language Usage, Spelling, and Verbal Reasoning) are inciuded in
this cluster. The subtests which comprise Factor 1 obviously involve an ability to utilize
reading and language skills, and more specifically involve an efficiency in using visual cues
to recognize correctly written language and to comprehend the same.

The Numerical Ability subtest of the D.A.T., the Mathematics score on the C.T.B.S.
and the Work-Study Skills subtest of the C.T.B.S. comprise a second cluster, identified as
Factor 2, numerical. The core subjects used as marker variables are also included in this

eroup of values. Subtests of the C.T.B.S. and the D.A.T. h are-included in this factor -

. .4

require that the student has the ability to complete calce on“ts and to solve simple
o mg*?ematical problems. Work-Study Skills involves tasks which in part place emphasis on
‘usii:hg information presented in numerical form. One must be able to interpret graphs,
maps, and tables. |
Factor 3 in Table 13 cuan be classified as abstract. Included as a cluster are Abstract
Reasoning (.66), Space Relations (.77) and Mechanical Reasoning (.80), all subtests of the
D.A.T. These three subtests require one to project a correct answer, taking into account
visual cues which are presented on paper. (The skills measured are those which one would
attribute to those individuals who are intrades which may require one to draft a blueprint or
to show an aptitude in mechanical areas). These three subtests would be the least likely to
measure conventional reading ékills. #

In column 4, Clerical Spccdzand Accuracy is isolated (.93). It can be labelled as

fine motor. This test is the only one which is related directly to eye-hand co-ordination



TABLE 13

4

-

FACTOR ANALYSIS F THE CANADIAN TESTS OF BASIC SKILLS,
D[FFERENTIAL AP’I'ITUDE TESTS AND CORE GRADE 9 SUBJECTS

T
,
-
{
3,

-

AN o
1~ Language »  Spelling (D.A.T. ) . . .80
“ Language Usage (D. A.T) _ 77
Language (C.T.B.S.) ’ .76
Vocabulary (C.T.B.S.) 74
Composite (C.T.B.S.) » ‘ 71
Reading (C.T.B.S.) o~ .70
-. Verbal Reasoning (D.A.T.) .70
2 Numerical - Mathematics (C.T.B.S.) .67
: Vr/Na (D.A.T.) .65
" Work-Study Skills (.C.T.B.S.) .62
Numerical Ability (D.A.T.) ’ .57
Language Arts 9 67 *
Social Studies 9 N Y
Science 9 74
Mathematics 9 . ' 85 *
3 Abstract Mechanical Reasoning (ﬂ.A.T.) - .80
' - Space Relations (D.A.T.) .77
Abstract Reasoning (D.A.T.) .66
¥ R
4 - Fine Motor Clerical Speed and Accuracy (D.A.T.) «-93

* Denotes core subjects as marker variables

J



within a three minute time frame.

(D) QUESTION 4

What relanonshlp exists between teacher marks in grade 9 and grade 10?7

Six grade 10 acadermc-l_evel courses were selected as criterion variables for which

prediction of academic achievement was desired. Each grade 10 subject was Subsequentlyb

exammed to indicate which grade 9 core subject would be the most powerful single

.- predictor of grade lO performance. Thts was dore by selectmg the grade 9 core subject”

which correlated most hxghly with thé criteridh variable.

Academic courses were selected over those less acadech in scope. An examination
of predrctor variables suggested that weaker correlations were obtained in relatlonshtps
between non- academlc subjects in grade 10 and the four predictor variables in grade 9.
Secondly, students generally request mformauon relevant to the1r chances for successful
‘ achrevement m academic areas. Once those chances are evident, the choice becomes that of
completing the less acadenuc course l)y enrolling in the easier route of studies.

Table 14 identifies correlations between grade 9 core subjects and all 10 criterion
vanables used in this study. Seven expectancy tables were subsequently constructed
(Tables 15 to 21) Soc1al Studies 9 was correlated most positively with Social Sétudtes 10
(.72), Physics 10 wrth Mathematics 9 (.74) and Chemistry 10 with Science 9 (.77). This,

would be expected since grade 10 subj'ects should be predicted by grade 9 prerequisit'es.

An exception to this was Biology 10 This correlates- more positively wrth Language Arts 9 .

4( 1) than with Science 9 (69) However, the dtfference in these two relatlonshrps is

| tm&rgmﬁcant. Two expectancy tables are constructed for Blology 10. One cross-tabulates
N "{‘5' £
* Language Arts 9 as the most positive correlate while the other is referenced to Science 9.

Tlte mclusxon of the latter table is relevant to this thesis and may have a greater face validity -

when made available to students. o , @’



' TABLE 14

N
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CORRELATIONS BETWEEN GRADE 9 CORE SUBJECTS AND GRADE 10

Legend a
Lang 9 - Language Arts 9

Math 9 - Mathematics 9
Soc 9 - Social Studies 9
Sci9 - Science 9

COURSES
GradeQSubjécts
Social Studies 10 697 636 710 681
Biology 10 705 590 639 65 .
Physics 10 - 538 646 558 595
Chemistry 10 634.. 741 633 770
Mathematics 10 579 743 557 706
English 10 713560 577 579
Mathematics 13 326 335 - 295 517 oo
' Mathematics 15 306 189 586 368
Science 11 8% 042 154 314
Eqglish 13 - 399 072 326 366
Gyade 10 Subjects.

n= ﬂ:fcr to Taf)lc 1-
p<0S5--

&



TABLE 15 o

EXPECTANCY TABLE CROSS-TABULATING SOCIAL STUDIES 9 AND
~ —SOCIAL STUDIES 10 ‘

Social Studies 10 _
0-39 4 8 1 o 0 0
40-49 8 12 16 3 1 0
50-59 4 21 54 29 2 2
60-69 118 58 79 14 6
70-79 3 g 9 43 48 23
80-100 B 1 .2 11 27+ 48
Social Studies 9 '
n=558
) Y‘:w. :‘@:‘
. £



60

TABLE 16

EXPECTANCY TABLE CROSS-TABULATING LANGUAGE ARTS 9 AND

ENGLISH 10
English 10
0-39 0 o 0 0 0 0
40-49 2 1 0 0 0 0
50-59 2 13 32 9 - 1 0
60-69 3 9 64 50 19 0
079 . 0 5 20 '53 37 ¢ 1l
80-100 - 0 0 3 17 34 51
~ Language Arts9 .
n:ﬁG - i .
i o« i
\ ]
f(,;‘,,"
;/
‘ -
.
N
, Y
% .



TABLE 17

E ¥
»

R
EXPECTANCY TABLE CROSS-TABULATING MATHEMATICS 9 AN
| MATHEMATICS 10 : '

Mathemaics 10
% 0-39 40-49 50-59 €0-69 10-79 80-100
0-39 2 1 o0 o 0 0
4049 2 3 2 0 0
50-59 24 o 14 s 1 0
60-69 6 Y] 41 27 6 2
70-79 - 3 % . 28 20 6
§0-10 0 2 15 427 46
Mathematics 9
1=353




TABLE 18

EXPECTANCY TABLE C

ROSS-TABULATING MATHEMATICS 9 AND
PHYSICS 10 -

Physics 10

% 039 4049 5059

0-39 2
40-49 3
50-59 1

Mathemarics 9

I

30

190,
10

'O
2
5
17
18
18

-

5
- 15

0
0
1

o M O O O

16 38

n=243

L
ol
- P
B ‘%‘ . ‘:'4‘ N . PR A °

e e



TABLE 19
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EXPECTANCY TABLE CROSS- TABULATING SCIENCE 9 AND
CHEMISTRY 10

% 0-39

0:39 0 1
40-49 7 13
50-59 11 33
60-69 T 11
70-79 0 4
80-100 o 0

Science 9

Ehemistrle

0 0 0
21 0
2 7 0
54 46 16
21 37, 30
2 T 7 22

[ 3]

15
43

n=425



TABLE 20

EXPECTANCY TABLE CROSS-TABULATING SCIENCE 9 AND

BIOLOGY 10

"

Biology 10

0-39 2 0 0 ° O |
BT 15 10 5 ° ’
B e 26 38 13 3 2
6060 6 oo ® ) 3
2079 L3 oo 2
0 80-100 O 1 2 14 = o
Science 9
’ 35333
dor
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TABLE 21

EXPECTANCY TABLE CROSS- TABULA’I‘ING LANGUAGE ARTS 9 AND

~ BIOLOGY 10

Biology 10
% 030 4049 5059 6069 2019 80100
0-39 0 0 0 0 0 0
4049 6 s ¢ 3, 0 0
50-39 3 26 . 23 4 2 0
6060 10 25 59 42 7 5
70-19 1 8 30 - 39 3110
80-100 0 L. 8 24 0 @

Language Arts 9

Q=455
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(E) QUESTION 5 .

What grade 9 variables are the most powerful predictors of grade 1 0 achievement?

This question was examined by analyzmiﬁvc separate combinations of predictor
variables through step-wise multiple regression. Each combination identified when the
study method was described in Chqptcr 3 is addressed separately as this question Is
addressed. The five combinations are as follows:

(1) Grade 9 Teacher Marks with each Criterion Variable

When the criteria for inclusion were pin ./0 and poui .15, either a three-step or
four-step multiple regression was recorded for predicting achievement in all academic 16ve1 ‘
courses. Onclstcp or two-step regressions were obtained for other f:igh\ school courses
which required fewer academic skills. When using only teacher marks to identify strongcstil
predictors of achievement, the most powerful regression coefficients were available for
Chemistry 10, Mathematics 10 and Social Studies 10. The strongest predictor included
Chemistry 10 as the dependent variable. Results in Science 9, Mathematics 9 and Social
Studies 9 were included respectively in each step of the regression. The accounted for
variance was .67%. Another powerful step-Wise regression identified Mathematics 10 as a
dependent variable. The accounted for variance was 65%. When académic subjects were
used as dependent variablcs,‘ grade 10 achievement could be predicted with more power
than if non-academic variables were considered. .

Weakest regression coefficients were recorded for English 13 and Science 11. The
izariancc accounted for was 19.21% when results frdm Language Arts » and Science 9
w\crc included respectively in each step used to predict English 13 performance. When
achievement in Science 11 was predicted by using Science 9 in a one-step regression, the
tétal variance accounted for wa§ 9.9%. Science 9 was consistently a good predictor of
academic success in grade 10 subjects, yaccouming for variance in science-related subjects
and other subjects as well. Table 22 idcnt'iﬁ'e‘s which v:m'a'bles in grade 9 are the most

powerful predictors of achievement at the grade 10 level.



67

TABLE 22

STEP-WISE MULTIPLE REGRESSION PREDICTING GRADE 10
ACHIEVEMENT USING GRADE 9 FEACHER MARKS

Step Predictor % Nanance Dependent Regression Frequency
. Accounted For  Vanmable Coefficient (Equaton)

(R2) (B ()
I Science 9 59.20 56 612.26
2 . Mathematics 9 66.66 "~ Chemistry 10 38 420.81
3 Social Studies 9 67.70 19 293.43
Standard Error = 8.89
Constant = -14.64
n:424
1 Language Arts 9 49.74 51 447.24
2 Science 9 58.60 Biology 10 42 319.14
3 Social Studies 9 59.31 16 218.63
Standard Error = 9.44
Constant = -13.73
n=454 '
1 Mathematics 9 41.57 | - 44 170.75
2 Social Studies 9 46.91 Physics 10 - 28 105.59
3 Science9 49.22 : 28 76.89

Standard Error = 10.48-
Constant = -7.87
p=424
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TABLE 22 continued

Accounted For - Vanable - > TCoefficient (Equation)

R2) oo (B) (B
1 Social Studies 9 50.44 33 564.86
2 Science 9 57.29 . Social Studies 10 20 371.63
3 Language Arts 9 59.72 24 273.30
4 Mathematics 9 60.46 11 211.01
#tandard Error = 8.56
Copstant = 5.08
n=557
1 Language Arts 9 50.92 .66 149 3]
2 Science 9 53.88 English 10 17 o, 2523
3 Mathematics9  54.26 .08 17043
Standard Error = 8.25 B
Constant =.74 / -2
n=435
1  Language Arts9  14.89 32 19.41
2 Science 9 19.21 English 13 24 13.08

\

Standard Error = 9.77
Constant = 27.59
n=113 _

Table 22 continued

&
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TAB®E 22 continued

SEQ ¥ % Vani: ‘ D ‘ | B:EI::‘S‘.GU F[EQ]ICDC}!
AccountedFor  Vanable Coefficient tEquauon)

(R?) ® ()
| Mathematics9 55,21, "60 430.24
2 Science 9 64.43 Mathematics 10 54 315.22
3 Language Arts 9 65.36 21 218.24
’
Standard Error = 9.79
Constant = -34.90
n=351
1 Science 9 26.77 69 . 5192
2 Mathematics 9 30.30 Mathemaucs 13 24 30.65
Standard Error = 11.64
Constant =6.22
n=144
S SREAILIIEIILIIN I, ’. ........................................
1 "Social Studies 9 3433 Mathematics 15 - .65 33.98
o o
Standard Error = 9.82 .
" Constant = 22.38
n=67 -
I Science 9 9.85 v Science 11 37 9.61

. Standard Error = 9.82
Constant = 40.84

n=9 _ @

J—_3

Cniteria for inclusion = pin .10, pout .15 _
p < .01 in-each step of each regression above (Sig.F) A

o
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(2 ) Grade 9 marks and Provmc:al Achievement Test results wzth grade 10 subjects
. Because the Prov1nc1al exammauons in Social Stuches 9'and Mathemaucs 9 were
adrmmstered in consecutlve acadermc years, no valid cases would be recorded for purposes
of step-wxse regression if both were included together with teacher marks as predictor .
variables. As a result, each Alberta Provincial examination was separately combined with M
4" teacher marks as the most povr/erful predictors of high school achievement were analyzed.

" When the Prgvincial Mathematics (1984) mark was. included m Step 3 of a
regression used to predict achxevement in Soaal Studies 10, the amount of added var: ance,
was only 42%. However in Mathematics 15, 8 09% of vanance was: agded by usmg the.
Provmc1al Mathemahcs mark in combmauon with the Socml Studles 9 mark: Noteworthy

| ; is that the sample was relatively smali, orly including 28 people. Results of regressmns in ‘
which the 1984 Provincial Mathematics exam was included in a ‘step-wise regression are
" recorded in Table 23. | |
Table 24 1llustrates step-wise regressmns in which the grade 9. Provmcxal Social
Studxes (1983) results contnbuted to predrctxon of acaderruc achxevement in$5 of 10 hxgh
school courses. As a predlctor of achxevement in Enghsh 13 it placed in the flrst step of
the regressxon {‘In predlctmg student performance in Chemlstry 10, the Provmcral test
accounted for 2.53% of added vanance in Step 3. The total vanance accounted for in this

- regresSmn was 75 81%, the most 'werful,of those hsted

the Provmcral Soc1al Studxes (1983) test. contnbutes to

A

> ..~ The power w:th thlc
* specific step-wxse regressio s relevant:to hlgh sehool courses indicates the degree of
y ntent’validity in the test, as pvewously dxscussed‘_m‘ Chapter 2 of this -thesrs. Contentf
?;hdxty -rclatcs io criterio.n val.idity 1nvthis 'contex't both Provincial tests a're’ strong

predxctors of achxevemcnt in non acadermc subjects. - Success on the Provmc1al Social
t‘\

Sludzes (1983) exam is a powerful prechctor of success in Enghsh 13 while performance

_in thc Provmc:al Mathematics (1984) test wnll assist in predxctmg Mathemaucs 15 scores.

b

4 -t - ) - ‘.
. s - ) L\ - :



TABLE 23

STEP- WISE MULTIPLE REGRESSION PREDICTING GRADE 10 ACHIEVEMENT .
FROM GRADE 9 TEACHER MARKS AND PROVINCIAL MATHEMATICS TEST

SmpEmmmx %L_anans;c Ikps:nd:m Regression Frequency
: Coefficieht (Equation)

. N 3 L - '
oo m‘?...,,, . ® L ®

| Social Stucics § ¥ 57 g‘ﬁ“ Ve VY.
2 ° Language Ars9 66347 Social Swdies10 .4l 24639 *

3 ProvMath . 66.76 .06 166.71

. Standard Error = 3.66

Constant = 3.66 -

n=253 o '

| Social Studies 9. 45.96  Mathematics 15 58 2.12

2 ProviMath s305s ¥ | 24 L3
' . ) ' 5 ' ‘ . . K §
Standard Error = 6.93 : : -
.Constant = 18.54

n=28 : . . _ t

- Legend S o ) ot
¢ Prov v Math - Provincial Mathematics (1984)
\
Criteria for inclusion _pm 10, pout 15 | _ , .
p <.0l in each step of each 1egression above (Slg F) , ‘ : e
. . ; ) . s o . N Q’é"
. {a‘ . s » e L . ) QE? ..
" @ PR po '%ﬁgél f
& MY e y
° r: .’M . Py %’ ¢
."f@:
. . %
’ ‘



TABLE-24 - — \
| o) o

4

STEP-WISE MULTIPLE REGRESSION PREDICTING GRADE 10 ACHIE’VEMENT
' FROM GRADE 9 TEACHER MARKS AND PROVINCIAL SOCIAL STUDIES TEST

Accounted For - Yagiable Coefficient  (Equation)

| R2) | ® = ®

I ProvSoc . 3742 . | 32.._ 2332
2 Language Arts9  54.67 ' English13 38 22.91
3 * Science 9 '62.23 o 25 72032
Stafllard Error =5.72

Constant = 7.22

n=41ﬂ_ : ]

, T < ?*'." .

I Science 9 " 55.69 ° 66 194.77
2 Mathematics9  66.95 Mathematics 10 .48 156.00
3  Prov Soc 68.06 o .14 108.65
StandardError=9.17 o,

Constant = -28.74 s o

n=157 - '

v

---------------- *voluotinll.o-‘l..n.--..'w-.ootuco-.oln-Il-nlo.---.-.‘-.o-.quovu----l--'--.t.-.---'----.n.u‘
J  Science 9 5319 | 53 217.03
2 Language Ams9  65.04 Biology 10 ' .48 176.76
3 ProvSoc | (6608 . . - 13 122.76
Standard Erfor = 32 ° )

Constant = -17.04 Q-

n = 193 A P .

: ...........................................:.......:.‘,9%" ............. FECRRRPRPRRY L PN PO
Y , , . : Table 24 continued
4 8 ‘ ‘3 Q;;;‘:n ’ * ‘
i .
%
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TABLE 24 continued

S&:pEmdxm'%_mangc‘Dspmd:m ‘Regression  Frequency
Agcmnmdfm_anabl: Coefficient (Equation)

(R?) 03y B
1 Science 9’ 63.95 - - .59 294.46
2 Mathematics9 ~ 72.60 Chemistry 10 35 218.54
ae Y \/ !
3 Prov Soc - 75.13 Y . 16@.13
4  Social Studies9  75.81 17 127.70
Standard Error = 7.82 /"
- Constant = -26.01 v ’ e
=168
1 Science9 49.69 79 42.47
2 ProvSec 5576 Mathematics 13 .35 26.47
3 Mathematics 9 61.52, 32 2185
Standard Error = 8.48
Constant = -23.31 . - | «
n=45 . : ; "

¢

Prov Soc - Provincjal Social Studies (1983)

Criteria for inclusion = pin .10, pout .15
p < .01 in each step of each regmsswn above (ng F)

v
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(3) The CTB.S .‘ and the D.A.T. with each criterion variable.
In predicting hstudent performance in grade 10, the C.T.B.S. Composite score was
. the most powerful contributor to the regressiorl.‘ “This is conaistent with the correlations
plcviously cited in this chapter. Correlations between this confounded variable and
criterion variables vwere consistently stronger than those which involve (a) any other
mdnvxdual subtest within the C.T.B.S. am% (b) any subtest within the D.A. ’I‘ It could then
bapected that C.T.B.S. Composue would mvolve powerful regressmn co-efficients in

terms of prediction when these Néo measuresgof ability and achievement are considered.

Within the table, the total varianc accounted for ranged from 17.96% (when Science 11

was used as a criterion variagﬁ) to 5Q.87% when Social Studieé 10 was the subject for

“which predxctxon was obtained. @

:ﬁ * Noteworthy was that Work-Study Skills, a C .T. B. S. subtest measurmg grag :'~.'

# and rcsearch sklllgawas mcluded in regrcssmns in three,gnstﬁnces This subtest ha een
sometimes excluded when it C. T B. S is ad{mmsl‘fel'e%l R} students in grade schopl

C.T.B.S. and D.A.T. subtests used in ten step- wise regressxons are identified in Table 25.

(4 ) Grade 9 teacher marks, results of i%ne C. TB S and D.AT. with grade 10 subjects

b

i

With the exceptxon ‘of Provincial test resultsﬂvanables were used in tlus segment

of ihe study, which is identified in Table 26. Inclusion of the Provm(;.xal tests would have

&

dmumshed the sample by one-half and in some cases would.decrease the number«of

students. Regress1ons would not be meamngful Secondly, results of a Provmcml examm
~ grade Social Studies 9 and Mathematigs 9 are only made available every four years. Thus

the utility of incluaion could be questionable. Finally, the power of Provin'cial tests had
: -

already been determined i combmanon with grade 9 teachcr marks measures which are all

.mtended to be directly related to the grade 9 cumculum )
. In8 of 10 regressxons grade 9 teacher-ass1gned marks were included in the ﬁrst
_step. When-courses academie in nature were used as dcpendent variables, the predlctor

Kl

which would be described as a prerequisite to 2 gr_ade 10 course'\vas mcluded in Step 1.

¥
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TABLE 25

STEP-WISE MULTIPLE REGRESSION PREDICTING GRADE 10
ACHIEVEMENT USING THE CANADIAN TESTS OF BASIC SKILLS AND THE

DIFFERENTIAL AFFPFUDETESTS_ ,
R SR Variable Coefficient (Equation)
- (B) (B

1 30 e oss
2 Numbs . Chemistry 10 37 69.24
'3 Work-Study Skills 46.51 | 30 48.12
4 Mech an A Y 3767 ¥
. Standard Error = 10.93 |
. Constant-=~18.28
n=170
1 _ Composite " 4279 Biology 10 99 133.16
"+ ¥Mfard Error = 11.66 ., ‘,
~ Cogstant = 24:92 o |
, n =180 : . '
; :
1 Work-Study Skills  20.12 Physics 10 47 26.96
"2 Meh 2387 37 16.62 ;. -
- Standard Error = 12.12 ' |
Constant = 1.74 .
n=109
SO SOOI T

- .
@ SR
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TABLE 25 continued -

Step Predictor
-~
1 Composite:

2 Verbal Reasoning

-3 Abst -

o

Standard Error = 9.07
Consfant = 1.57 -

Q
2 LangU(D.AT)

A Voc (C.T.B.S,)

% VYariance

®R2) <

53.7;3'. .
5627

56.86

Standard Error = 8@
Constant = 1,28 ‘-
. n=179

..............................................................................................................

1 Lang (CT.B.S)
A Y

2 Verbal Reasoning

3 Work-Study Skills *

4 Math (C.T.B.S)

Standard Error = 7.27
Constant = 21.15
n=47

...................................................

1 Composite

2 Spelling D.A.T.)

3 Voc (C.T.Bdg;)

Stanidard Ervor = 11.59

Cogstant = «27.31
n=133

"\
Dependent
Vanable

&
N

s
Enplish 10

a3

Regression
Coefficient

i

AN - . S
1% Composite . , : o

English I%W A3

....................................................................................

76
# (Equation)
B
3‘4- ) .
259.49
ven, 142;81
97.10

L
%

86 152.42
18 78.33
16 53.79
44 12:28
9.64

36 872
35 8.67

. g

............... . S
139 51.08
-16 29.12
-.29 21.17

.........................



TABLE 25 continued .
: Accounted For ~ Varable Coefficient
R (B)
1 Numerical Ability 2138 Mathematics 13 71
2 Composite 2726 43
Standard Error = 11.42 ..

Constant = 10.78
n="71

-------------------- § s osssssnesnenoatonsbisttrsrsser Tt sstes sttty
* ¥

"+ 1 Reading , 0 31.56..,... Mathematics 15
. LR g . v oy

2 Voo (CT.BS) 4058 -,

Standard Error = 6.98
Constant = 15.96
n=29

27

PERNRNNE

.31

Aty o

e
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..............................................................................................................

1-  Language Usage . 17.96 Science 11

Standard Error = 10.33
Constant = 47.76
n=41

-

Mech - Mechanical Rgasoning
.Abst - Abstract Reasoning ,
Larig U (D.A.T.) - Langpage Usage (D.A.T.)
Lang (C.T.B.S.) - Language ( C.T.B.S))

Voc (C.T.B.S.) - Vocabulary (C.T.B.S.) -
Math (C.T.B.S.) - Mathematics (C.T.B.S.)

Frequency
(Equation) -
) ¢
18.76
12.74
12,45 "
8.88
8.54 ;b
N

_ Critena for inclusion = pin .10, pout .15.
p < .01 in each step of each regression above (Sig.F)

D Q
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TABLE 26 1

STEP-WISE MULTIPLE REGRESSION PREDI GRADE 10 ACHIEVEMENT
FROM GRADE 9 MARKS, CANADIAN TEST@OF BASIC SKILLS AND
DIFFERENTIAL APTITUDB TESTS

v

. Accounted For Yanable Coefficient (Equation)

R2) ® - (®
1 Science 9 4803 44y 15523
2 Mathematics9 ~ 57.30 ° Chemistry 10 365 112.03
3 . Work-Study Skills 60.49 ; R 84.71
Standard Error = 9.26 - o |
Constant = 14.29 : E
n=170 : -
................... e
1 Language Arts 9. 52.11 . .63 - 193.71
2 Science 9 . 58.75 Biology 10 35 126.05
3 Reading (C.T.B.S.) 60.30 25 89.09 .
Standard Error = 9.75 |
~ Constant = -26.03
“n=180 "
1  Mathematics 9 36.14 Physics 10 .50 , 59.99
2 Science9 40.26 y .31 3538
Standard Error = 10.67 4 '
Constant = 5.70 ’ . ) ‘
o= 108 o -
............................................................................... R
F
;



TABLE 26 continued
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mmwwwm
Accounted For

1 Composite

2 Social Studies 9
3 Science®

4 Verbal Reasoning
5  AbstractR

6  Language Arts 9
Standard Error = 8.07

Constant = -2.48
n=225

(R2)
53.37
60.22
62.82
64.10
65.32
66.03

1 Language Arts 9
~Cdmposite '

Mathematics 9

S W

Social Studies 9
5 Clerical S & A
Standard Error =‘7.37

Cons;ant =-6.27
= 180

.............................................................................................................

1 - Language Arts 9
Verbal Reasoning
* Work-Study Skills

HOW N

Mathematics 9

d Error = 7.13 '
t = 21.88

Stan
Cons V

............................................................................................................

Coefficient (Equation)
* B B
28 255.26
25 168.03
Social Studies 10 .22 124.46
28 98.20
-22 82.50
17 7062
.3} 165.08
/ 34 107.32
English10 13 78.18
22 62.02
-.08 51.50
45 12.98
English 13 46 10.55
v -36 , 9.89
., 9.21
Table 26 continued
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' '[@liLE 26 continued
% Yanance Dependent

)

Variable

Mathematics 10

-

32
.29
22

80

Coefficient (Equation)
®
.50

43
86.88

62.37
48.22

37.69

............................................................................................................

N e e wess s osannasstostatssdbesasso®sseresass®onstoe R T I I R R N I )

Step Predictor
Accounted For
(R2)

1 Mathematics 9 39.87
2 Work-Study Skills 48.97
3 Science 9 52.86
4  Language Arts9  54.08
Standard Error = 9.58

Constant = 38.60
=133

i Science 9 31.51

2 Ma 38.73
3 Composite ~ 4120
4 ‘Spelling D.A.T.) 43.86
Standard Error = 1011
Constant = -13.65

n=171

»

1 Social Studies 9 37.33
2 ‘Mathematics 9 46.26
Standard Error = 6.64

Constant = 33.53

1=29

Mathematics 13

L
@

Mathematics 15

o

Table 26 continued
‘ N :



TABLE 26 continued

(R2) T B |
1 MechR 1238 Science 11 42 5.65
Standard Error = 10.96 - ; | ux“c&‘u “
Constant = 42.54

n=42 -

Abstract R - Abstract Reasoning

Cler S & A - Clerical Speed & Accuracy

MechR - Mechanical Reasoning

Composite - Composite (C.T.B.S.) -

. . O
Critena for inclusion = pin .10, pout .15 4.
p < .01 in each step of each regression above (Sig.F)

#
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Exceptions 1o this were ¢vident when Social Studxcs 10 and Blology 10 were the

dependent variables. In Social Studies l(‘Composnc C. T B. S. was included in Step
1, while in Biology 10 the Language Aﬁt was rccordcd Thc. swongest rcgrcssxons
were evident when the dependent varigb Social Smd1c510 md Enghsh 1() in which

total variance accounted for was 66. oﬂ 59.68% rcspccnvely (refer to Table 76)

(5) Grade 9 teacher marks and DAT vesults with ewch grade 10 subject.

Step-wise regressions wh ‘avere calculated in each case included both teacher

marks in grade 9 subjects and rcsultskfiom individual D.A.T. subtests. In 5 of 10 multple
regressions, teacher marks were included in the first two steps. In all cxcep[‘ two
regressions; a teacher mark was included in Step 1.

The exceptions to this were evident when the dependent variables wete English 13

and Science 11. In these regressions, Vr/Na and the D.A.T. Language Usage subtest,

rcspccnvcly, accounted for Step 1. However, the variance accounted for after Step 1 was

appeommatcly 12% in each instance, much less: powerful than when teacher marks were \

initial conmbutors .
é

v
Grade 9 courses, whxch would be expected to be predictors of achxcvement in grade

10 were generally strong contributors in.courses which were the most academic in scope.

&
Science'9 and Mathematics 10 together acounted for over 66% of the variance whE¥n

Chcrnistry _19 was the dependent variable. Mathematics 9 and Science 9 together accounted
for over 48% of Lhc/ variance iﬁ Physics 10. Table 27 identifies ten regressions when using
the identified predictors and criteria.

Stcp-wigc regressions identified in Tables 22 through 27 can'be calculated through

(1) the use of scores dbtamed in each of the predictor variables, (2) the recorded regression

MR

1dent1ﬁcs the method by whlch equations can be derived, using appropﬂatc 1nfofmauon

+
cited in all rcgmssxon equations above.

a 5 .ﬁcocfﬁcwnt thch is mcludeﬂ in each step: and (3) the identified constant Appegzdz,; B

,: o
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MABLE 27 .

.

STEP-WISE MULTIPLE REGRESSION PREDICTING GRADE 10 ACHI_EQEMENT
FROM GRADE 9 MARKS AND THE DIFFERENTIAL APTITUDE TESTS

- 4

Accounted For Vanable Coefficient (EqQuation)
(R2) (B) B
| Science 9 57.90 48 44971

- ¢

2 Mathematics 9 66.10 34 317.80
3 Language Usage 67.54 Chemistry 10 17 225.38
4 Social Studies 9 68.01 P 12 172.18
5 Numerical Ability  68.40 @ 19 139.86

Standard Error = 8.49
Constant = 11.60

=329
| Language Ans9  55.16 55 42316
2 Science 9 63.14 42 293.72
3 Social Studies 9 63.53 Biology 10 15 198.62
4 ClerS& A 64.05 - -.07 " . 151.86
5  Language Usage 64.35 ‘ 11 122.76
Standard Error = 9.0 . -~
Constant = 15.49 . ’
n =346 :
proe

K SO OSSP
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Table 27 continued

-
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TABLE 27 "continued |
- Aﬁmnnmdlim +Varable ~  Coefficient - (Equation)
R2) ® . ®
I Mahematics9 - 41.67 s 133.57
2 Science9 . 4847  Physics 10 36 87.49
3 Social Studies 9 50.66 . s 63.33
~ Standard Error = 10.07 S | |
" Constant = 11.03’
n=189
......................... T OSSOSO
1 Social Studies 9 52.47 , : 37 458.06
~2 Science 9 62.72 o 24 , 231.62
3 Abstract R 63.59  Social Studies 10 -.16 1179.90
"4 Verbal Reasoning  64.07 35 146.55 -
5 Language (D.AT.) 64.60 ' 16 150.00
‘Standard Emror =793
Constant = 11.03 .
n=417 , o
....................................................................................... e
1 . LanguageArs9  52.64 .64 369.06
) . SpaceRelations 5436 . ' 09 . 19713
£ -~
; < b , -
3~ Language Usage 55.42 English 10 16 ' 13676 *
4  Mathematics 9 5615 08 105.33
5 ClrS&A 5683 . .08 86.36
6  Social Studies9  »57.71 . e 73.76
- Standard Error = 7.96° |
Constant = 83
n=2334
............ Tablenconmm
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.TABLE 27 continued ) .
&gdmox % Variance Dcpcnd:m Rs:gmmn Frequency
Accounted For (Equation)
Ry - . (m - ®
1. ViNa e 23 11.43
2 Social Sudies 9 16.90 English13 .26, 19
'3 Mathematics 9 8 .17 7.00
Standard Error = 8.67 .
; Constant = 44.36 S
n=81 B ' " : ﬁ( -
1 Mat-hematics9 52.19 .53 ) 289.31
;/{ - 5 " + .
2 Science 9 _‘ 62.23 ) 50 217.46
3 Numerical Ability - 64.55 Mathematics 10 .40 159.60
4 ClerS&A 6551 ° BT 124.39
5 Language Ams9  66.24 - 20 102.44
Standard Error =949 . : —
Constant =29.86 | - o ‘
n=267 : | -
1 Scienced, 2830 | .« 56 40.26
2 Numerical Ability ~ 36.92 /  Mathematics 13 .67 29.56
3 Mathematics 9 40.63 : o 26 22.81
Standard Error = 11..04 | : , ‘
Constant = -.22 e o
n=104 '
e s f;;{,}éé&'égr;gﬁ;;éa .......
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TABLE 27 contmued

" Step Predictor ‘%Vadance  Dependent  Regression Emnucncx
Aﬂmumiﬂx Variabje Coefficient (Equation)
N (R?) ® = ®
1 Social Studies9 . 33.73 Mathematics 1S~ 52 23.41
2 Language Usagé . 38.50 39 1408

Standard Error = 9.38
Constant = 22.16
n=48

1  Language Usage . 12.00 ~  Sciencell 37 791
2 Science 9 17.23 : .25 5.93

Standard Error = 10.24 ' : s
Constant = 40.73 c ) i

Legend

Cler S & A - Clerical Speed & Accuracy

Abstract R - Abstract Reasoning

Vr/Na - Verbal reasoning & Numerlcal ability

Criteria for inclusion = pin .10, pout .15
p < .0l in each step of each regression above (Sig.F) -



[

¢

'CHAPTER 5 o

DISCUSSION

»
The purpose of this study-was to examine the power with which specific junior

high school ‘measures could be used to predict achievement in senior high school.

Specifically, the measures under scrutiny were the C.T.B.S., D.A.T., Provincial

k4

Achievement Tests in Social Studies (1983) and Mathematics (,,L9,84), as well as teacher-
7 ‘ @ :

—_—

. assigned marks in grade 9. Senior high school courSesJ_for/Which prcdiction was sought

were Biology .10, Chemistry 10, Physics 10, Science 11, English 10, English 13,
.Ma,thcmatics 10, Mathematics 13, Mathematics _15 and Social Studies 10.
Research was facilitated through the analysis of five major questions. Results

obtained invite (aTcomparisons to be made with other research as cited in Chapter 2, and

.(b) conclusions to be formulated relevant to a plan of action. The findings in this study

can be referenced with other studies and can also serve a function specific to planning a ‘
course of action for implementing both st}mdardizcd tests and tea{:her-madc measures in
counselling. | | |
(A) QUESTION 1
What conclusions can be made through examining correlations berween:

_(I) Subtests within the C.TB.S.?

(2) Subtests within the D.A.T.?

(3) The C.TB.S. and grade 9 teacher marks in core subjects?

(4) The DAT. and teacher marks in grade 9 subjects?

(5) Provincial Achievement Tests and teacher marks in Mathematics 9

and Social Studies 9.?
P

87
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(1) Correlations within the Canadian Tests of Basic Skills .
| Correlations within five C.T.B'S. subtests range from .63 to .80 (Table 2). The
“ strong correlations lend supbort to criticisms of achicvement tests which suggest that the
tests measure ability more than achievement in spef;iﬁc are;ls. Luce and Hodge (1978) and
*Gronlund (1985) indicated that as relationships among subtests increase in degree of
significance, the ;zalue of achievement tests as discriminators of achievement diminish.
Harris (1978) noted that intercorrelations within the I.T.B.S. ranged from .69 to
.83 and Lhat "inspection of the items confirms that a heavy load is placed on the ability to
read and understand terms even in the subtests of the Levels Edition on map reading, math
problem solving and punctuatior}, for example” (p. 56). |
~ As the correlations cited by H;lr;is are similar to tHosc obtained in this study, and as
"the C.T.B.S. and I.T.B.S. are similar in construction and purpose, it is suggested by this
researcher that the C.T.I/B.S. more closely approximatés a test of ability than a measure of
specific academic skills. 'fhis ability is undoubtedly related to one's proficiency in reading.
Taking into acco’ﬁmt the relationships among subtestS, it initially seems questionable
whether test administration should include the use of al{l five subtests. For example, a
corrglation of .80 between Work-Study Skills and Mathematics would suggest that'either
one could be a major contributor to predicting performance in achievement areas related té
understanding of numg:rical concepts. N

However, there is a major benefit in requiring students to complete all subtests

AC.T.B.‘ . for purposes of prcdicfion. Table 26 makes evident the importance of the
Composite score in predicting achievement in both English 10 and Social Studies 10 If
one can argue that'the C.T.B.S. to some degree approximates a.test of-ability,-then a

Composite measure becomes valuable, not unlike the Vr/Na subtest of the D.A.T.

with@C.T.B.S. The attainment of the C.T.B.S. Composite vaniable adds power to the

-F- =
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(2) Correlations within the Differential Ap}irude Tests /

When excluding the confounded variable Vr/Na, ‘correlations between D.A.T.
subtcs(ts range from .01 to .69 (Tablc 3). This would Suggpst that there is 8vidence of |
differential validjty. For cxamplc, the weak rclauonshnp between Clerical Speed and
Accuracy and all other subtests indicates that the test of perceptual speed measures a sk’tll ',
which cannot be gauged through using any other subtest. Weak relationships between
achievement Vvariables of the D.A.T. (Spélling, Language Usage) and Méchanical
Reasoning suggest that the latter measures concepts much different than those which are
related to the written use of language The correlation between Mechanical Reasoning and
Spelling is .11. The relanonshxp between Mechanical Reasoning and Language Usage is
29. Abstract Reasoning and Space Rclations, subtests which emphasizc skills relevant to
vxsual perception, also thlblt a weak relat10nsh1p with the ach1¢vement variables.

&

From D.A.T. inter-correlations cited in this study, it 1s concluded that 1nd1v1dual’
subtests within the D.A.T. serve as measures of specxflcbsk,rlls. I would hesitate to
conclude, as did Herman and Gallo (1973) , az:Bouchard (;1978'), that the subfésts within
the D.A.T. are too highly inter-related to be useful as measures of specific skills. Instead,
it is suggested that the zlib’ility or inability of D.A.T subtests to assess performance is much
more related to specific concepts which the tésts measure than tc; a high relationship among
the subtests themselves. |

In gxaminin‘ the correlation between individual subtests, noteworthy is the weak
relationship between Clerical Speed and A'ccuracy gnd g\)thér variables. This is explained
through examining the purpose of the subtest. It is thé one'téist which measures perceptual

| speed through exercises whxch demand eye-hand c,dordmzmon Whereas all other subtests

can be identified as power tests, in which students are glven ample opportunity to complete

items within a prescribed time frame, success in the D.A..T. is directly related to the number

of items completed. ) e



%0
A strong correlation between Vr/Na and Langﬁagc Usage is expected, in that Verbal
Reasoning (a component of Vr/Na) and Lz;nguag; Usage demand similar strategies in
s verbal areas. When completing Verbal Reasoning, st‘udents are asked to corrcctl;/- complete
.thc‘ first and last blanks of a sentence. Completion of Languyage Usage demands that
' studcnfs identify errors in a sentence. Both tests require 'Lhe examinee to recognize a correct
phrase or sentence as a total unit. \ .
Predictable is the strong relationship between Spelling and Language Usage. Both
are achievement tests which demand recognition of word\sf'(’:ithcr in isolation (Spelling) (.>r
- within the sh:uctum of a sentence (Languagg: U'sage). Both are also related t(; a stud¢nt's .

breadth of vocabulary.

The relationship between Space Relations and Abstract Reasoning is meaningful
(.61). Both tests' are' non-verbal. Each requires the client to manipulate shapes and
configurations. No conventional reading is required.
(3) Correlations between the C.T.B.S. and teacher marks in grade 9 subjects
| The question of differcnti‘al validity‘cofnes into focus when correlations between the
C.T.B.S. and teacher marks are examined (Table ft). The €.T.B.S. Mathematics mark

shows a strong correlation with Language Arts 9 (.72). . Social Studies 9 shows a

—___ meaningul corrclatiop with C.T.B.S. Mathematics (.60). Thus one may not assume that ’

—

the béét"predi.cvtor‘ of Language Arts 9 would be C.T.B.S. Reading or that the strongest
predictor of Social Studies 9 would be either the C.T.B.S. Reading or Language subtests.
Other prediétor variables within the C.T.B.S. are as powerful. However, after studying
teacher manuals and drawing conclusions about what each test is supposed to measure,
there remains a téndcncy to make such assumptions.
(4) Correwlations between the D A.T. and teacher marks in grade 9 subjects

Table 5 indicates that relationship between the D.A.T. and teacher marks are
.gencraliy consistent with that expected. Clerical Speed and Accuracy, Abstract Reasoning,

Mechanical Reasoning and Space Relations show weaker correlations with grade 9 marks
) . .
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than do Verbal Reasoning, Numerical Ability and Vr/Na. Few skills in grade 9 academic
T L . .

subjects are rclat;&i to the four non-verbal tests.

Language Usage is positively correlated with Language Arts 9 (.60). However, it
is noteworthy that the D.A.T. Numerical Abi}ity subtest anc! Vr/Na are both stronger
correlates with Language Arts 9 than Languaéc Usage or Spelling, the two measures which
are identified as achmcht variables. This is consistent with the contention made by

Gronlund (1985) ‘in Cha“Z Grmg suggestcd that subtests which one

. «2&‘-\

woulfl cxpcct to prcdxct achievement in acaden Were not necessarily the strongest
indiéhtors. As with the C.T.B.S,, it is nbt to be assumed that achievement variables will
logically be stronger ‘predictors of success than other variables desigﬁed to measure
aptitude. Correlations cited between Grade 9 subjects and D.A.T. subtests do not
substantiate this.

The Vr/Na subtest, generally described as the best measure of overall ability, shows
strong rclatlonshlps with all grade 9 results. One would expect thls, taking into-account
that students who are strong inl ability perform better in academic subjects. This is
consistent with findings cited by Herman and Gallo (1973) and Gronlund (1985) which
were cited in Chapter 2 of this thesis. .

In this study, correlations between the Verbal Reasoning subtest and grade 9 results
are not dissimilar to results obtained by Moguil and Rosengarten (1974). For example, the
correlation between D.A.T. Verbal Reasoning and Mathematics 9 is identified in Table 5 as
.51. Mogull and Rosengarten's research established tha; the correlation between Verbal
Reasoning and grade 9 algebra scores was .52. In this study, however, the Numerical
Ability subtest correlated more positively with Mathematics 9 .(.66), than did the same
subtest in predicting grade 9 algebra in Mogull and Rosenthal’s sample (.46). This can be -
explained, in that concepts studied in Mathematics") are not specifically related only to

algebraic concepts, but rather to concepts which require more varied mathematical skills.
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These skills are'r;ot unlike those which are measured by the D.A.T. Consequently, higher
positive comrelations exist.
(5) Provincial Achievement Tests correlated with Mathematics 9 and Social Studies 9

The correlation between Mathematics 9 teacher marks and the Provincial Grade 9
Mathematics (1984) mark is strohg (Table 6). A corrclati(;h of .74 would be cxp?ctcd. in
that thp Provincial test is constructed to measure the Alberta Curriculum in Mathematics 9
(Figur&: 2). There is also a strong correlation between the Provincial Grade 9 Social
Studies 'Ifesf (1983) and Social Studies 9 (.63). This is expected for reasons relevant to
content validity. §

When one examines the Provincial Social Studies Test (1983) in its relationship to
Science 9 (.65), the rclationshi'p could initially prove surprising. However, when
examining the course content cited in the Alberta Education Junior High School Science
Curriculum Guide (1978), a rationale is evident. Much emphasis in the curriculum 1s
placed on written work requiring discussion, recording of results, and making inferences.
As. well, similar writing skills which comprise 30% of the Social Studies Provincial
Achicvememchst (1983) are required in Science 9. .

When reporting the results of each component of Question 1, the implications for
action are obvious. High correlatio among subtest scores of the C.T.B.S. would
suggest that caution be used when i:22rpreting test results. Very questionable is thé N
popular strategy of predicting success iﬁ‘gspeciﬁc subject area by only analyzing C.T.B.S.
test scores which a}re @ntended to measure that subject area. Specifically, one shouid not
formulate con’clusié(/)ns about how well a student will perform in Mathematics 9 or L_anéuagc
Arts 9 by only examining performance in C.T.B.S. Mathematics and Reading respectively.
High positive corrcl‘ations suggest that (a) seemingly unrclatc;d subtests to Reading and

Mathematics are indeed related and (b) the C.T.B.S. Composite score may be as powerful

as an ahility measure as the D.A.T. subtest Vr/Na purports to be. Thus an overall scan of
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the C.T.B.S., with specific emphasis (;n the Composite score, is useful as a measure of
ability. |

Correlations within the D.A.T. suggest that specific subtests are useful in analyzing
different aptitudes. As correlations between subtests are less significant, the subtests
become unique in measuring different skills. Clerical Speed and Accuracy is the most
obvious example of this. The test certainly measures a unique skill or aptitude. As test
interpreters stuéiy the purposes of individual D.A.T. subtests, conclusions can be formed
after taking into account student performance in those areas.

In terms of aL:adcmic prediction, one cannot make assumptions about either the
C.TBS. or D.A.T. without further establishing the relationships with areas related to
acadcfnics. Specific to this study, the implicatiohs of the results cited above suggest that:
| 1. C.T.B.S. subtests other than those expected to assess academic performance

in mathematics and language are useful to the test inte: preter.

2. It should not be assumed that C.T.B.S. subtests intended to best measure
suc’ccss in Language Arts 9 and Mathematics 9 will necessarily do so.

3. The C.T.B.S. Composite score is .useful as a measure of ability .

4. In making inferences relevant to academic success, the achievement subtests
of the D.A.T. (Spcliing, Language Usage) are not categorically the best
indicators. Caution should be made if reviewing student performance on

these measures in reference to academic achievement. -
5. Consistent with other research studies, the Vr/Na subtest of the D.A.T. is

good measure of ability, and is useful in prcdictin'g academic performance.
6. Subtest scores within the D.A.T. measure unique skills. In reference to

academic areas..thcrc is a wide range of correlations between different

D.A.T. subtests and academic achievement. Counsellors can make reference

to D.A.T. subtests which correlate most positively to academic achievement.
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The final implication for action which is relevant to Question | pertains to the
Provincial Social Studies (1983) and the Provincial Mathematics (1984) exgms. Both
measures are content-relevant and would have been useful for counselling purposes after
test results had been obtained. All Pravincial tests are imcﬂndcd as measures of the Alberta
Curriculum in a given subject area. Correlations with academic courses (as identitied in
Table 6) were significant. This leads to the conclusion that Provincial tests should be used
for both diagnostic and counselling purposes as much ns. for summative evaluation of
students (and often as an evaluation of teacher performance). -
(B) QUESTION 2

What are the implications of the correlations between grade 10 subjects und (1) the
C.TB.S. (2)the DAT. (3) Provincial Achievement Tests (1983 &1984)”

Predictor variables were compared in their relationship to gradel0 dependent
variables. Each combination is addressed below.

( 1) C.T.B.S. results and teacher marks in grade 10 subjects

The correlations earlier identified in Tables 7 and 8 substantiate the power of the
Composite score as an indicator of academic performance. This is most obvious when
comparisons are made between the C.T.B.S. and academic subjects which demand reading
ability. The strong correlations of .72 and .66 which were recorded when the Composite
score was compared to Social Studies 10 and English 10 reflect this. Success in bothw
Social étudics 10 and Engli'sh 10 depends to a degree upon one's ability to read with
understanding. Weighing scores from other variables, C.T.B.S. Composite is identified as

" an aggregate score and is likely closely related to general reading abulity.

With the exception of these relationships, other correlations established in this study
between the C.T.B.S. and high school success are similar to those determined by Loyd, et
al. (1980). These authofs indicated that the relationship between C.T.B.S. subtests and
student grade-point average was between .34 (V‘ocabulary) and 49 (Composite).

A
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Although an overall grade-point nvcruvgc was not considered in thi§ study, individual
correlations between most grade 10 subjects and C.T.B.S. subtests are within this range.
Weaker correlations evident between some C.T.B.S. subtests and non-academic
* courses (English 13, Mathematics 13, Mathematics 15, Science 11) are explained in that:
/ (a) The student sample for non-academic courses is significantly smaller than
the sample for academic subjects. For cxami)lc, only 68 students completed
Mathematics 15, while 93 students completed Science 11. The sample tor
Mathematics 10 comprised of 237 students. |
(b) Students who complete the C.T.B.S. likely approximate a normal
distribution, but those who enroll in a non-academic route do not comprise a
similar distribution. Thus one must be cautious when making inferences '
about correlations obtained from two different distributions, even when the
overall student sample remains the same.
(2) D.A.T. Results and Teacher Marks in Grade 10 Subjects
Results obtained from Tables 9 and 10 further substantiate reviews which suggest
that the Vr/Na subtest of the D.A.T. correlates significantly with academic performance.
When relationships were established between Vr/Na and four core academic subjects in
grade 9 ( Table 5), correlations ranged from .60 to .70. In establishing relationships
between Vr/Na and academic grade 10 subjects, correlations range from between .42
(Vr/Na - Physics 10) and .67 (Vr/Na - Social Studies 10).
As with previously obtained results which correlated D.A.T. achievement variables
with academic achievement in Grade 9, results were similar. The Vr/Na subtest was a
stronger correlate with English 10, English 13, and Social Studies 10 than were either of
the achieyement variables which one would expect to correlate positively.
Results from Tables 9 and 10 are consistent with studies completed by Herman and

Gallo (1973), which suggest that the Vr/Na subtest is the best predictor of achievement.



96

Results are also consistent with khc contention made by Gronlund (1985), when he
suggested that specitic D.AT. sujl;tcsts do not necessanly predict achievement as expected.
(1) Provincial Achievement Tests (1983 & 1984) with grade 10 subjects

The power with which the Alberta Provincial Social Studies Test (1983) predicts
performance in Social Studies 10 is identified in Table 11. A correlation of .72 would
suggest that the attainment of concepts in Social Studies 9 as measured by the Provincial
exam is a prerequisite for grade 10 performance. The content validity of the Provincial
Social Studies Exam (1983) is supported through the idgmiﬁcd relationship. *

It was surprising that the Provincial Mathematics Test (1984) was a weaker
predictor of achievement in Mathematics 10 than was expected. This in part may be
explained because of the format of questions used in the exam. As all 75 questions used
were multiple choice (Figure 2), the format was different than that used by teachers |
constructing exams for Mathematics 10.

Teachers of Mathematics 10 place much mbre emphasis on the process involved Tr\
obtaining the correct answer, and marks are assigned accordingly. The demand of students
by teachers to identify the sequential procc;,ss in arriving at an answer is not necessary in a
75-question multiple choice exam. As a result, no credit for showing work is given.

The overall relationships between the Provincial tests and grade 10 performance in
related subject areas stress the importance of content validity in a test measure. A high
degree of content validity increases the proﬁability of criterion-related ability . Validity has
been previously identified in Chapter 2 as a unitary concept (Gronlund 1985). Because
Provincial tests are content valid, they are also good predictors of future student
performance in subsequent grades.

(C) QUESJION 3 7
W}:zt implications are evident in correlations between the DA.T. and C.TB.S.?

< As expected, there are strong correlations between achievement variables of the .

D.A.T. and the C.T.B.S. Language subtest. C.T.B.S. Language is comprised of four
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pevss: L1-Spelling, L2-Capitalization, L3-Punctuation, L4-Usage. The D.A.T. Language
Usage subtc;t also examines these basic areas. Table 12 iden_tiﬁcs the correlation Between
D.A.T. Spelling and C.T.B.S. Language as .71 and the relationship between Language
Usagc and C.T.B. S Language as .68.

The strongest correlation was noted between Vr/Na and the Composue C.TB.S.
score. Takmg into account previously cited information, a correlauon of .82 would again
suggcst that achievement and ability are oftcn dlfﬁClllt to dlstmgmsh and that the C.TB.S.

' may mdecd appmxlmatc an ability test mthcr than a test wmch is intended to measure skills’
in five spcaﬁc areas. - | |

W’cﬁkcr comclanons betwcen three non-verbal D.A.T. subtests and C.T.B.S.
scores would also be predictable, takmg into account that the C.T.B.S. is dependent on
reading. Although this was generally true, meaningful correlations were established
between Work Study Skills and somc non-verbal tests. The correlatmn between Space
Relations and Work'Study Skills was .52. The corrclanon between Abstract Reasoning
and Work-Study Slnlls was .54. Thcrc is some similarity between interpreting graphs,
analyzmg tablcs and makmg interpretations from other visual cues not related to reading.

v In both these D.A.T. and C.T.B.S. variables, the recogmtxon and comprchensmn of wsual

cues other than words become Baportant. Two of th;'ee segments which are included in
’ W%rk-Study Skills relate to the use of visual materials and reference materials. In both of
these tests, this use of graphs or picturcs is importimt In Space Relations and Abstract
N Rcasomng, plctuis’ are in thc form of shapes and conﬁgurauons

| The fgst correlatlon of note is between C.T.B.S. Mathcmancs and the D.A.T.

Numcncal Abx{.lty score. The relationship suggcsts that students who score well on an |
abxhty measure in mathcmancs will predictably do well in-an achievement test designed to 4
measure the area of mathematics. ' ' : 3

The factor analysis cited in Table 13 further supports the position that tests of ability
- . and achievement are often dlfficult to differentiate. The language factor identified in Table
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13 suggests that an ability té use language effectively in written form w‘il‘l/bc a commonality
to both one's ability and achie\}ement level in areas of basic skills. As itis often difficult to
- make decisions about predicting student achievement from i_ndi’y':x”dual subtests within ihe
C.T.B.S., it also is difficult to differentiate bctwecﬁ sor}n’éf measures of ability and
achievement. In refenjn‘,g— to the L.T.B.S., Harris (1978) su}ggcstcd that "the general factor |
is vocabulary and reading abxility" (p. 56). In this stu_;i§, four of five C.T.B.S. subtests
and three subtests from _thQ»D.A.T. are included in mq,»iéentiﬁed Iaﬁguage‘ cluster.

The only subtests which are unique to tthAT and not related to the C.T.B.S.
‘are those identified in Table 13 as abstract andjﬁne motor. '.Onéy four of eight subtests
within the D.A.T. are included in these categories. Taking this. into account, one would
question whether specific subtests within the C.T.B.S. and the DTA.T. serve similar
puifoses.” It could be concluded t}}at the administration of both measures could be |
redundant if used with the same sm/dénts for purposes of predictior;.

After examining Qucstic/;ri/3, one implication for counselling is in the way both Sf
these measures are used. It i/s”;epetitive to use the C.T.B.S. and D.A.T. in the same year,
as a commonality exists ag‘i:)ng many of the subtésts within these measures. A C.TB.S\.
‘Reading score will Iikelyf/éffer a student similar information to that which could be obtained
fr(;m the D.A.T. Verbal/ Reasoning subtest. ¥ |

In the County of Red Deer, the C.T.B.S. and the D.A.T. have not been used in the
same academic year. The perceived achievement measure has been administer:d_' to grade 8
students, while the measure of ability haé been made available for use with students in\b
grade 9. Figure 3 in éhaper 2 specifically identifies test use in this school system. The
present philosophy of using both measures in different academic years is consistent with
the findings in this study. | |

Equally as importzint, a more global imblication is in recognizing the limitations of.
‘each:test. Do the C.T.B.S. and the D.A.T. measure that which they intend to measure? J

Taking into account research noted in critiques of these tests, as well as in findings cited in
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this study, one cannot categorically suggest that the D.A.T: is a measure of ability, and that
;thc C.T.B.S. measures achievement. Some subtests within the D.A.T. serve the same
purposes relevant to achicvemcnt as does the C.T.B.S. (achievement measures in fhe
D.A.T include other subtests besides Spelling and Language Usage). Similarly, specific
C.T.B.S. subtests perform the same function as ﬁcj specific subtests within the D.A.T.
| It becomes important for the counsellor to point out to the student that achievement
’ "and ability are closely relatcd Itis qucstlonable to suggest that the C.T.B.S. is a measure
'of achlevcment whercas the D A.T. is specific only to ability. . In counsellmg students, it
" becomes more ranonal to suggcst thgt performancc within a given achievement subtest is
often related to anovcrall abthty in that area.
(D) QUESTION4 o o

What are the unplzcanons of correlanons obtained and expectancy tables establzshed
to determine the relauonsth berween grade 9 marks and grade 1 0 marks? .

™ There is a 51gmf1cant correlation between student performance in a grade 10
academic course and the pcrformancc in a grade 9 pre-requisite. This supports research
which suggests that teachers are in the best position to measure a student performance in a
given academic area. Thus a teacly ability to te&t concepts covered in Mathematics 9 or
Science 9 w111 predlct an mdmdual s performance in Mathemancs 10or Blology 10. If the
mstructor can construct a test which is valid in terms of contcnt then the students
performance on that measure will also relate to criterion-referenced validity. Simply statg:d
a test which app'ropriately measures grade 9 achievement in a specific course will also
prcdxct thc student's performance in a followup grade 10 subject.

In this study, an excepuon to the form seemed cwdegt when student achievement in -

—_—
_—

Biolbgy 10 was examined. The most positive correlate with Biology 10 was Language
~ Arts 9. On first inspcction this may seem inconsistent. However, the Alberta Education
Curriculum Guufe Biology 10-20-30 (1984) indicates that the course work involves (1) the -

proposal of 1dcas through formulation of hypotheses, (2) designing expcnments and (3)
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gathering, prbcessirig and interpreting data. (pp. 17-27). The attainment of these objectives
involves much written work, not dissimilar to the type of effort required of students in
Language Arts 9.

Ebel (1979) was previously cited in this thesis as identifying seven disadvantages
of teacher-made tests (p. 66). It is suggested by this researcher that whether or not these
di.sadvantages exist, the reality remains that teachers in any .given grade are most
responsible for measuring performance through tests which are constructed locally. [f
sirnilar.eritcria are used by teachers at different grade leve/ls to evaluztte students, then there
will be a strong relatibnship between sl’tudent performance at one grade level and another,
provrded that the main emphasis of measurement is on the aquisition of course content.

The less positive correlations between predictor variables (mcludmg teacher-
assigned grades) and grade 10 courses less academic in scope has previously been
explained. Suégested was_that (a) the sample group which enrolled in these subjects was
smaller, and (b) the distribution of students who registered in these subjects was different
from the distribution in all of the predictor variables.

A further explanation involves the emphasis in courses such as Science 11,
Mathematics 13, 15, or English 13. The subjects are intended for non-academic students.
For example, in the area of mathematics, it would be reasonable to suggest that weak
acadermc students would expenence difficulty in an academic mathematics course if they
chose to enroll. However it would be unsound to suggest that a non-academic grade 9
student would 1nev1tably do well in Mathematics 13 or Mathematics 15. Some students
may succeed in a non-academlc mathemancs course because the content is easier. Others
may not, due to factors such as motivation, or an overall inability to do mathematics,
despite the level of dxfﬁculty Further compoundmg the problem in predicting success in
non-academic subjects such as Mathematics 15 is that these courses lcnd themselves more

readily to subjective marking. In identifying a program rauonale for Mathematrcs 15, the

Alberta Education Curriculum Guide, Mathematics 15 & 25 (1982) suggests, "it is the

)
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responsibility of each teacher to arouse the student's interest and adjust the program to meet
individual needs" {p. 2). Thus the emphasis is on measuring student motivation as much
as on measuring the mastery of specific content material. Unlike academic subjects in
which the aquisition of course content is stressed, the perceived interest level of the student

s edually as important. | 0
"The expectancy tabies ( Tables ‘1\5 to 21) provide interesting information regarding
school performance. When examining results of grade 9 students who scored between
80% and 100% in a grade 9 subject, it is evident that these individuals maintained their
status in grade 10. Table 16 indicates that 51 of 105 students who scored 80% or above in
' Language Arts 9 continued to score at or above 80% in English 10. Most other remaining
students who were awarded marks of between 80% and !00% in Language Arts 9' scored
‘ Between 70% and 7_9% in English 10. This pattern was evident in all expectancy tables.
Equally as important was that students who scored between 50% and 59% or
—obtained marks between 60% and 69% in grade 9 subjects recorded grade 10 results which
were significantly weaker. Table 17 offers a good example. Of the 55 students who
achieved between 50% and 59%"in r\_/lathematics 9, exactly 35 students failed Mathematics
10, receiving a mark of 49% or lower. Stunents who scored between 60% and 69% in
Mathernatics 9 tended to perform more poorly. Of the 99 students in this category, 41 had
recorded marks of 50% to 59% in Mathematics 10. Within this same group of 99 students,
23 failed Mathematics 10.
Low numbers of students in the frequency.rows \yhich include 0 to 39% and 40%
to 49% for grade 9 recorded marks indicate that these students either did npt'complete grade
1 10 or were em.'olled in npn-acadenne mathematics courses for which expectancy tables were
~not constructed. Others v'vould not have been awarded credit for grade 9. |
The conclusion which can be drawn from information recorded in Tables 15 to 21'
_ is that there is nor a general decrease in marks at the grade 10 level, but that students who

score with an average grade 9 mark will usually not perform as well in the following grade.

<
~



102

A second conclusion is that high achievers in grade 9 continue to be strong scholars in
grade 10. ‘ | '.
From the research completed in reference to Question 4, there are implications for
counselling. They are as folloWs: : .
| 1. A étrong positive correlation between teacher marks in grade 9 and grade 10
marks awarded in academic subjects indicates to the counsellor that stress
must be placed on grade 9 results, as counselling is offered the student in
~ rega\rds to enrollment in academic grade 10 courses. |
2. 'Weaker correlations between teacher marks awarded in grade 9 and those
awarded in non-academic grade 10 courses suggest that the counsellor must
~analyze other factors than awarded marks for these subjects, when students
seek counselling relevant to course selection. Factors such as motivation
become important to student performance in these grade 9 subjects.
3. In counselling candidates for grade 10 registraticén, counsellors shbuld
[ emphasize that students who show a strong performance in grade 9 tend to
| ' experichce similar success at the grade 10 level (considering motivational
J factors remain consistent). Students achieving marks qf be_tweép 50% agg
/ 69% in grade 9 subjects tend to perform more poorly in th.e: f"bllo'\éing-“;‘;faq;, :
// (E) QUESTION 5 = . R =
/ What variables can be used with most conﬁdeﬁce to pfedict grade 10 asziévenzent?
This question was addressed in Tables 22 through 27. A discussion of specific
questions which each table addresses is outlined below. |
(1) Grade 9 Teacher Marks Qith each Criterion Variable
Table 22 indicates that grade 9 teacher/marks are generally powerful predictors of
- grade 10 achievement in academic courses but are less efficient when prediction is desired
for Mathematics 13, Mathematics 15, Science 11‘ and English 13. As correlations between

predictor variables and these grade 10 subjects are generally lower than correlations
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between pre_di'ctor'variéblcs and academic subjcc;s, less powerful regressiqn coefficients ‘
were expected. ) | | |
The rcg;cssions for which the largest percentage of variance is accounted for-after
the final step (R2) are the most powerful. In Table 22, most cohﬁd.ence can be placed in
regressions which were ébnstructed for Chemistry 10 (R2 = 67.7%), ‘Matherﬁatics 10 (R?
= 65.4%) and Social Studies 10 (R% = 60.5%). Péfformance in Biology 10, Physics 10,
and English 10 can also be predicted with confidence, taking into account t(he values of RZ.
" In reference to Table 22, Science 9 was included in 9 of 10 regressions, suggesting that
this predictor variable has predictive power for grade .10~"coursets'other than those in‘.'t_h"e
sciences. ‘ B
In most cases which involve counselling, the question of concern to both the
counsellor and the student is relevant to performance in academic coursés. If a student
decides that an attempt should not be made to work in an.academic course, ;hen the obvious
alternative is to register in an easier course of studies. Thus, regressions for academic
courses will likely be most useful for counselling purposes. However, regressions for
non-academic courses should not be discounted, nor shoulci any other information which
will offer the 4unior high school student insight into probable high school success.

(2) Grade 9 marks and Provincial Achievement Fest (esults with grade 10 subjects _
| When the Provincial tests Qere inclucied in regressions with grade 9 teacher marks,
the Provincial Social Studies Test (1983) made more of a contribution than did the
Provincial Mathematics Test >(1984). As cited in Table 23, the Provincial Mathematics
(1984) score only contributed in 2 of 10 possible step-wise regressions. The identified
contribution it made to prediction in Mathematics 15 was most significant in terms of the
recorded variance. However, only 28 students were included in the sample, leaving one to
question the results. Thc‘inclusivon of the Provincia{ Social Studies Test (1983) accou‘nted

for five regressions. In most cases the amount of added variance was limited. This would

suggest that the amount of added contribution for purposes of prediction is also limited.
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The Provincial Social Studies Test (1983) would have been a strong variable in the
step-wise regression which is intended to predict Social Studies 10, as it correlates highly
with the criterion variable (.72). It was undoubtedly excluded because of its similarity in
strength to Social Studies 9, which itself correlates (.71) with Social Studies 10. In this
case, and others imwhich teacher marks are included in step-wise multiple régrcssion_. there
is little value in including these specific Provincial results. It could generally be concluded
that although Provincial tests have predictive value f{)r grade 10 achievement, they do not
replace teacher mark§ i’n érade 9 when a combination of teacher tests and Provincial exams
is examined through step-wiseQii;;ultjple regression.

(3) The C .TB.S‘. and the D.A.T. with each criterion variable.

When using the above variables in step-wise multiple regressions, most confidence

can be placed in those which include academic Subjects as the dependent variable. Table 25

includes step-wise multiple regressions for all 11 dependent variables used in this study.
R

' The Composite C.T.B.S. score was a meaningful predictor in 6 of 10 regreswsiori"'s." e

Taking into account the structure of the test, this was expected. As a variable which
measures both ability and achievement, the Composite score is a good predictor of grade 10
academic pefformancc. As previously discussed, the Composite score of the C.T.B.S. is
a strong positive correlate of achievement in academic high school courses.

Differential Aptitude Tests were weaker predictors than C.T.B.S. measures when

academic grade 10 courses were the criterion variables. This is explainable, in that the
D.A.T. measures some areas which are far less related to academic success. Numerical
Ability and Verbal Reasoning did contribute to regressions as expected.

| For counselling purposes, one could use the abové combination of predictor
variables with readily available ;gfhchéf marks. There are cases in which students dispute
the validity of teacher-assigned “‘grades. A’speciﬁc instance may occur if the student
suggests that a mark assigned by a teacher was unfair, perhaps based on sﬁbjec;ivc data_

which is irrelevant.
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(4) Grade 9 teacher marks, results ofthe CT.BS. and D AT with g{ade 10 subjects

When 19 of 21 variables are used to calculate step-wise regressions, teacher marks
consistently are good predictors of acad_cmic achievement in grade 10. Courses which
should be the best predictors generally are strong. This is expected, taking into account
correlations between teacher marks in grade 9 and grade 10. |

Both the C.T.B.S. and the D.A.T. are contributing predictors of achievchent,
especially in non-academic subjccts. In Table 22, teacher marks alone were not powerful
prc&ictors of pérformance in easier courses of study. With the inclusion of standardized
tests, as in Table 26, the power of prediction increases. An example of this is evident
when English 13 is the dependent variable. In Tablg 22, Language Arts 9 and Science 9
accounted for a total R2 of 19.2%. In Table 26, the inclusion of standardized tests with
grade 9 teacher marks accounted for a ;otal variance of 47%. It is reasonable that more
powerful predictions regarding student achievement in non-academic areas are maae when
more than teacher marks are examined. -

In examining this information, the -implic’ations for counselling are evident.
Because of the increased cbmplexity of predicting high school success in non-academic
courses, standardlzcd measures, such as the C.T.B.S, le be useful to counsellors.

(5) Grade 9 teacher marks and D A.T. results with each grade 10 subje(:t

‘ This combination of results is often used in Alberta schools to facilitate both
academic and vocational counselling. In this study, the D.A.T. was generally not a
significant predictor of success for academic courses. Table 27 indicates that in 8 of 10
regression tables where the D.A.T. and grade 9 teacher marks were included as predxctors
the D.A.T subtests wer= generally secondary in contnbutory value.

From the results above, iti§ evident that most D.A.T. subtests are valuable in areas
other Lhan'acadernic counselling, probably in those relevant to making vocational choices.

This does not discount the fact that specific D.A.T. subtests, such as Vr/Na , are valuable



106
in certain areas relevant to academic counselling. However, the D.A.T is likely more

relevant to career counselling, i&lthough that contention is beyond the scope of this thesis.

(F) SUMMARY | 'l

of assistance in helping stu to make construcnve decisions relevant to the choice of

P
~grade 10 programs. Obseﬁ?‘ k.correlations among predictor variables, togcthcr with

subsequently cons

this purpose.

P

future, it is'suggested that the amountslof data that can be made available will increase the
likelihood that the young adolescent will make choices which will result in successful
learning experiences at the high schéol level.

In completing a study such as this, it is equally as.important to recognize that any
data, regardless of strength, may have limitations in reference to an individual student. In
the student's ehvironment, there may exist circumstances which diminish the predictive
value of ‘thc information available through the interpretation of any standardized test or
‘teacher-assigned score. It would not be in the best interest of the counselling process to
categorically discourage a student from attempting something which that individual has
confidence in doing. That confidence may be accompanied by increased motivation.

Ebel (1986) states that, "the success of a person in school or on the job depends to
a considerable extent on the efforts of the person” (p.306). Not disregarding this reality,

o—

the study has been presented in order to better facxhtate student success in leamning
experiences as provided in a school setting. If tlscd carefully, the mformauon presented in
this thesis can be valuable to counsellors who work with junior high school students and
can subsequently -benefit those to which high school achievement is most relevant, the

students themselves.
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(G) RECOMMENDATIONS

Taking into account the information received through this research, the following
recommendations are mad; :

(1) That caution be exercised when using subtests within the C.T.B.S. to make
assum'ptions regarding student progess in areas which those subtests are intended to
measure. If the C.T.B.S. is used in purposes relevant to prediction, the Composite score
is the most effective variable. There is value in requiring students é complete all subtests
within the C.T.B.S. |

(2) That the C.T.B.S. be examined carefully in terms of content validity, prior to
use in the County of Red Deer #23. Authors of the C.T.B.S. stress that content -validity 1s
best determined by the users of the test. ‘

(3) That further caution be exercised when using specific subtests within the
b.A.T. to make predictions relevant to high school performance. The most useful tests for
prediction purposes are Verbal Reasoning, Numerical Abiliry and. Vr/Na. The achievement
variables within the D.A.T. are less powerful predictors. Use of the D.A.T. may still offer
ad?antagcs for use in vocational counselling, although this assumption is bcyond the scope
of this study. |

4) 'fhat the expectancy tables identified in this study (Tablés 15-21) be made
availableto counsellors. Of particular relevance to counselling is that students who achieve
average scores in grade 9 sﬁbjccts will tend do less well in grade 10, while strong academic
students in the ninth grade tend to achieve well at the senior high school level.

“(5) That multiple regression equations be made available to guidance counsellors in
the school system. In analyzing the regressions in this study, the use of grade 9 teacher
test scores is of particgla_l_r" benefir. Results are readily available. Most students receive a
ninth grade mark in core academic subjects. With th{s availability of information, it is‘

relatively simple to construct a multiple regression equation (Appendix B).
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(6) That grade 9 Provincial Achievement Tests be used for counselling purposes,
Taking into account that these measures are specifically designed and :nnslruclcd to
measure Provincial curricula, their use can be benefictal both in a diagnostic scn.s:c and for
purpoSCS of predicting senior high school achievement.

(7) That the D.AT. and the C'T.B.S. be used with individual s‘.tudcn‘(s for
counscllin_g purposes. Particular value of these measures 1s in cases when teacher results

P

for a particular student are questionable.
(8) That continuing data be gathered for purposes of prediction. Updated grade 9
teacher marks could be used for the construction of expectancy tables and step-wise

regressions which would be relevant for counsellor use.
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APPENDIX A

HIGH SCHOOL DIPLOMA AND MATRICULATION REQUIREMENTS

Alberta Education issues two distinct high school diplomas: the General High
School Diploma and the Advanced High School Diploma. The diplomas certify that the
holder has completed a prescribed pr_ograrh of instruction at a high school or through
correspondence instruction under the direction and supervision of Alberta Education.

The diploma does not necessarily grant admission to post-secondary educational '
institutions. Students should be made aware that there is a variety of entrance requirements
for post-secondary institutions and that they should plan their programs accordingly. ,
1. The Gcnéral High School Diploma is awarded to a student holging one hundred credits,
subject to the following requirements: '

a. Language Arts - a minimum of fifteen credits, five of which must be in English

100r 13 and five in English 30 or 33, -

b. Social Studies and Social Sciences - a minimum of ten credits, five of which

must be éamed in Social Studies 10. A maximum of eighteen credits may‘ be
earned in the Social Science Options. ,
c. Physical Education 10! - a minimum of two credits. ‘
N cL’I\_'iathémaﬁcs - a minimum of five credits wuh a mamﬁum of: (i) ten credits in
Grade X, and (ii) fifteen credits in Grades X and XI courses.

“e. Science - a minimum of three credits.

lComponents of the Physical Education 10 course requirements may be waived on the,
recommendation of the principal, for good and sufficient medical or religsous reasons.

Appendix A continued
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APPENDIX A continued
| f. Grade XI1I courses - Aﬁve credits in English 30 or 33 plus a minimum of ten
credits in at least two other Grade XII courses (in addition to English). “‘Where
J3O-level "A" and "B" courses are available, each is acceptable for diploma |
purposes. (eg., Industrial Education 30A and 30B).
Credits earned in other dpproved high school cowrses may be used to obtain the
reqﬁired one hundred.

The General High Schoel Diploma requires cred:'s in English 30 or English 33.
However, some students who are working_.toward tﬁe generai diploma may>wish to obtain
credits in other diploma examination courses (e.g., Social Studies 30, Mathematics 30,
Biology' 30, Chemistry 30, and Physics 30). To obtain crec:ts in these courses, students
must also write the appropriate diploma examination regardiz«s of which type of diploma
they wish to receive. ) |
2. Th;: Advanced High School Diploma is awarded to a student who:

a. satisfies the current course and cr—editrrcquircments for a General High School

Diblofna as listed above, and
b. earns course credit in English 30, Social Studies 30, Mathematics 30 and ONE

of Biology 30, Chemistry 30, or Physics 30. An Award of Excellence will be

‘i‘é%i}g : gramed to a student who qualifies for the Advanced High School Diploma and
earns a final average of 80% or higher, with not less than 65% in any one of the
four required diploma examination courses. This Award of Excellence will be

noted on the student’s Advanced High School Diploma.
(Alberta Education, Junior-Senior High School Handbook, 1986-87)
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CONSTRUCTION OF A MULTIPLE REGRESSION EQUATION

- Accounted For  Varable Coefficient (Equation)

R?) | 0:) - ®
1 Science 9 59.20 .56 612.26
2 Mathematics 9 66.66 Chemistry 10 38 420.81
3 Social Studies 9 67.70 - .19 ‘ 293.43

Standard Error = 8.89
Constant = -14.64
The above was previously cited in Chapter 4, Table 22 of this thesis. An
example of how to calculate the regression equation is listed below.
EXAMPLE .
If a student obtains marks of 60% in Language Arts 9, 60% in Social Studies 9,
70% in Science 9 and 50% in Mathematics 9, what will his likely mark be in
Chcrmstry 10?7
PROCEDURE
The n:grcssxon coefficient B identified in each step is muluphed by the mark that
the student obtains in the subject for which the regression co-efficient is valid. The

products obtained in each step are summed, together with the Constant.

chressioh Equation = (B} x Sciencc 9 mark) + (Bp x Mathematics 9 mark)
+ (B3 x Social Studies 9 mark) + Constant.

Specific to achievement prediction in Chcmistry 10, the formula is:

(.56 x-Science 9) + (.38 x Mathematlcs 9) + (.19 x Social Studies 9) + Constant.
(56x70)+(38x50)+(19x60)+(1464) ,

03920 + 19 + 1040 - 1464

54%.

The predicted mark for Chemistry 10 is 54%.
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- APPENDIX C

FACTOR ANALYSIS OF THE CANADIAN TESTS OF BASIC SKILLS,
DIFFERENTIAL APTITUDE TESTS AND CORE GRADE 9 SUBJECTS
(VARIMAX ROTATION) (FACTORS ROTATED = 4) -

| h? 1 2 3 4
Spelling (D.A.T.) . .757 .797 236 085 243

Language (D.A.T.) . 757 772 130 322 201
Language (C.T.B.S.) .816 .756 .486 .086 .025
Vocabulary (C.TB.S.) 766 735 334 329 .079
Composite (C.T.B.S.) 951 715 .590 .303 .007
Reading (C.T.B.S.) 795 .698 .486 .266 .031
Verbal Reasoning (D.A.T.) 714 697 .245 406 .045
VriNa (D.AT.) .857 .649 .440 477 119
- Work-Study Skills (C.T.B.S.) 767 535 .621 306 .026
Language Arts 9 .806 .530 .707 .079 .139
Mathematics (C.T.B.S.) 818 474 .673 365 .085
Numerical Ability (DA.T.) 749 440 573 444 173
Social Studies 9 . .649 © 389 670 .137 .172
Abstract Reasoning (D A.T.) 717 319 254 662, 335
Science 9 751 296 .742 331 .050
Space Relations (D A.T.) 712 161 290 770 .097
Mechanical Reasoning (D AT.) 706 128 .162 .804 .130
Mathematics 9 . .805 .117, .854 .244 059
Clerical Speed & Accuracy (DA.T.) .891 102 .115 .058 .929
% Common Variance 38.15 32.76 20.84 8.25

% Total Variance 29.68 25.49 16.21 6.42
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