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ABSTRACT

This study investigated the relationship of academic achievement
and curricula in Grades 11 and 12 in high school, and other factors,
to subsequent achievement at a community college. |

British Columbia high school graduation requirements were changed
in September 1972 which resulted in the removal of compulsory province-
wide Grade 12 examinations, the introduction of more liberal course.
selection requirements and the promotion of locally developed curricula.

The sample of 643 subjects included students who attended all or
part of Grades 11 and 12 at New Westminster secondary schools (NWSS)
and subsequently completed course work at Douglas College between
September 1970 and July 1977. T-tests, product-moment correlations and
multiple regression analyses were the statistical procedures used.

The first major hypothesis explored the correlation between high
school and college grade point averages (GPA's). This relationship was
studied by grouping the data according to college entry age, number of
years between high school and college, high school leaving date (pre-
or post-September 1972) or-comb]etion of high school graduation re-
quirements. The other major hypothesis. involved the correlation be-
tween high school and college achievement in similar clusters of courses/
subject areas. Courses were alloted to one of ten clusters--Art,
Business, Early Childhood Education, English/Communications, Fashion and
Interior Design, Humanities, Industrial Arts, Recreation, Science or
Social Science. Changes in college cluster GPA's wefe investigated
according to the number of courses a student had taken in corresponding
high school clusters. The variables sex, college entry age and college

enrolment status were considered for all hypotheses tested.
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Women did better than men at college, an advantage that diminished
with increased college entry age. Part-time students did not do as
well as their fu]]-time‘counterparts, especially if they were young
and/br male. Further study'was fecommended on part-time college students.

There was a positive correlation between GPA's in high school and
college. A "maturity factor" played a significant role in the academic
achievement of college students. Mature entries (25+) and those who
took at least two years "off" after high school earned higher grades.
Lack of a high school diploma made 1ittle difference to the college
success of mature entries, which was not the case for young entries.
These results gave support to the college "open door" admissions poli-
cy. Further research wés recommended on the compqnénts of the "maturity"
(entry age) variable and the relationship between it and academic success.

Students who attended high school before the 1972 changes did
slightly better in college, despite the fact that their high school GPA's
had been lower. The findings were attributed to variables in their high
school background such as required basic preparation in "essential®
curricula (English, mathematics, sciences, social sciences and second
languages) and/or a more "rigorous" high school'exberience with higher
academic standards. The data pointed to a recent decline in academic
standards at New Westminster Secondary School.

Correlations between high school and college GPA;s were:s1ight1y
higher for post-September 1972 high school leavers. High school GPA's
were more reliable as predictors of college achievement for the post-
1972 group. This Was attributed to the fact that this group of students
had been able to select their high school courses mainly by interest,

ability and need.instead of by the pre-1972 restrictions and require-
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ments. Presumably college programs were selected on the former bases.

The variables used in the regression equations accounted for only
17 to 24% of the variance of grades in the college clusters of Business,
Eng]ish/Communications; Humanities, Recreation, Science and Social
Science. Regressions were not run on four clusters due to insufficient
numbers of subjects. Academic achievement in college clusters was not
related to any great extent to either the-gradés received or the number
of courses taken in corresponding high school clusters, for either pre-
or post-1972 high school leavers. The suggestion that college entrance
examinations be introduced to ensure minimal entry'standards of prepa-
ration in "essential" curricula was not supported. Success in all
college clusters tested, except English, was more closely related to
high school GPA than it was to experience and/or grades in corresponding
high school clusters. This implied that most patterns of high school
courses were equally good college preparation, as long as certain

thresholds of ability and past performance had been achieved.
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CHAPTER I

INTRODUCTION

The Problem

This study is intended to investigate the relationship of aca-
demic achievement and curricula of Grade 11 and 12 students at New
Westminster high schools, and other factors, to subsequent achieve-

ment at Douglas College.
~ Purposes of the Study

The researcher's initial interest in the stated problem was
heightened by the current concern over academic standard; in British
Columbia (B.C.) high schools and, reléted to this, the effe;t of
high school academic and course background on success in community
college courses.

A statement issued by the Academic Board on April 15, 1975
expressed the Board's "concern at the apparent increasing lack of
uniformity in academic standards and curricula in the Province of B.C.
and with an apparent decrease in the standards of some University
programs."l' The Academic Board had been created to advise the Pro-
vincial Minister of Education on academic standards in universities
and colleges.

Their statement suggested that high school academic standards had
been diverging since September 1972 when the B.C. high school gradua-

1Statement by the Academic Board on Academic Standards and
Curricula, April 15, 1975, page 1.
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tion requirements changed and province-wide examinations were phased

out.

A comparison of overall academic achievement of those community

college students who left high school before and after September 1972

could reveal any general trends in academic standards resulting from

the 1972 changes.

Students whose projected graduation date was pre-September 1972

had been required to take more structured high school programs than

post-September 1972 potential graduates. The two groups differed

according to the following graduation requirements:

1.

Pre-September 1972--General education constants (Social
Studies 11, Physical and Health Education and Guidance 11,
English 11 and English 12), Program Constants, Program
Specialties and Electives.

Students chose to follow one of the "Selected Studies
Programs": Academic and Technical Program--Arts, Sciences
or Technical (Community Services, Commercial or Visual and

Performing Arts) Specialty. (Appendix I)

Post-September 1972--General education constants and EITHER
"Selected Studies Program" as outlined in 1. above OR
Electives. (Appendix II)

Courses were still grouped into programs, but the

~groupings for specific specialties were amended to allow for

different combinations of studies, in essence, a "smorgasbord
of courses". As an expansion of the basic idea of programs,
provision was made for a new organization of courses called

“"Combined Studies Program" which permitted groupings of
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courses into other than the traditional patterns. For
example, a student could graduate from high school without

taking a single mathematics or science course.

School Districts and individual high schools were encouraged to
deve]op‘their own curricula when the graduation requirements changed.
This reduction of curriculum unifbrmity disturbed the Academic Board.
They asserted that thére was no guarantee.that ]dcally developed
curricula were following the core curricula developed by the Depart-
ment of Education. Consequént]y, the Board stated, high school -
students were not necessarily prepared "in certain areas of the
traditional curriculum of each disci_ph'ne."2

A comparison of pre- and post-September 1972 graduatesvin parti-
cular subject groupings or clusters could fevea] whether or not
academic success and experience in particular curricular areas in
high Schoo] were related to being succeséfu] in college courses.

The Academic Board also asserted that the lack of compulsory
externally set high school examfnations since September 1972 had
resulted in "inadequate - guidelines to maintain uniform academic
standards of high school graduation."3 They believed that the wide
variety of graduating standards throughout B.C. caused high school
.grades, which were formally reliable predictors of academic ability,
to become less valid as predictors for colleges énd universities to
use. The Board proposed entrance examihations to coT]eges and uni-
versities as a possible solution to the problems of diverging high

school standards and reduction of uniformity of high school curricula.

21bid.
31bid.
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However, B.C. community colleges are characterized by liberal
admissions policies which have provided opportunities for many
previously excluded and diverse populations (Dennison,'étfaT,; 1975) and
Lightfield, 1974).4 ThiS’basie;"raison d'€tre" of the ¢611eges
_ woald be negated if entrance examinations were instituted. Also,
the administration of preadmissioﬁ tests can’be an expensive and time-
consumihg operation.

At Douglas College, an individual is eligible for admission if
he meets one_Qf the following criteria:

1. he has completed B.C. secondary school graduation on any
program, or the equivalent from another school system; or

Zi he is deficient in not more than'one course for B.C. high
school graduation, or the equ1va1ent from another school
system; or :

3. he is 19 years of age or older on the first day of the
current semester; or

4. he has not been in regular dayt1me attendance at school for
at least one year; or

5. if none of the above requirements can be met, he is eligible
to apply for admission as a “"special" student.5

Students app]ying for admission to a career, technical or voca-
tional program must meet any admission requirements specific to that
program. However, there are few prerequisites for introductory level
coufses at the college.

Douglas College administered few entrance tests since its opening
- in 1970 te Fall 1977. AppTicants for the Dental Assisting Basfc
" Program and the Nursing Program used to write selected tests from the

: 4References in the text give only author and year of publication.
Further details appear in the Bibliography at the end of the text.

5Doug]as College Calendar 1977-78, page 12.
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General Aptitude Test Battery because it was a method of measuring
certain levels of skills required in those programs. This testing
resulted from the high number of applicants for these programs. In
conjunction with this demand, limited instructional space and equip-
ment and the high cost of these and other career, technical and voca-
tional programs resulted in more stringent admission requirements for
these programs than for entrance into other programs at Douglas College.

The Academic Board proposed another solution to the problem of
diverging standards. They suggested that province-wide Grade 12
examinations in English, mathematics, sciences, social sciences and
second languages--the "essential areas"--be reintroduced. The cur-
ricula and standards would be set by representatives from all educa-
tional sectors. Implicit in their suggestion was the assumption that
students going on to higher education needed to be better prepared in
certain "essential” curricular areas.

Community college students, because of the colleges' liberal
admissions policies, often have not obtained this curricular back-
ground. There are many reasons: perhaps they did not complete Grade
11 and/or 12; perhaps the only high school courses they took that gave
them this background were the general education constants (Social
Studies 11 and English 11 and 12); perhaps they failed or barely passed
these subjects; perhaps they decided to go on to college during Grade
12 or years after they left high school and, therefore, it was too late
to pick up extra "essential" courses.

College students as a group tended to make the decision to con-

tinue their education later than university students did: 37% decided
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after leaving high school, 12% during Grade 12, 22% between Grades
8 and 11 and 12% by Grade 7 or earlier (Dennison, et al., 1975).
Therefore, at least 49% of community college students did not
consciously select their high school program of studies with the
intent of continuing their education.

A comparison of the grades received by students in specific high
school courses to their academic record in college could reveal any
relationships between achievement in similar curricular areas. Com-
paring students who left high school and then immediately started
college to students who waited more than two years to go to college
may also reveal trends in subsequent college achievement.

Dennison, et al. (1975) collected information on B.C. community
college students concerning who influenced their decisions regarding
future educational plans. The researchers found that parents were
most influential, followed by friends and relatives. High school and
college instructors and counsellors exerted limited influence on
college students' educational decisions. The investigators suggested
that "greater emphasis should be placed by colleges on ensuring that
the families and friends of students have access to useful material
upon which decisions may be made."6

The literature review for this study revealed many instances of
attempts to predict academic achievement of students enroled in col-
Tege and university courses. The review indicated that many indepen-
dent variables can be used to predict student success, with high

6John D. Dennison, Alex Tunner, Gordon Jones and Glen C. Forrester,

The Impact of Community Colleges: A Study of the College Concept in
B.C., Vancouver, Canada: B.C. Research, November 1975, page 49.
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school grade point average being the most reliable and strongest
predictor. Based upon the findings, there appeared to be ample justi-
fication for attempting to predict student academic performance at
Douglas College. The development of a relatively easily replicated
and understood predictive instrument, designed to make use of availa-
ble information contained in the high school transcripts of students,
could be an important aid to increasing the amount of "useful material"
from which educational decisions can be made.

This study investigated relationships between academic achieve-
ment in clusters of high school and community college subjects. If
significant positive relationships were found, new Douglas Coliege (DC)
students could be told that previous students from their high school
with their "track record" tended to acheive in certain ways and areas
at DC. The data presented to prospective students should not be used
for screening purposes, but rather to help them make decisions re-
garding courses and educational goals. Also, high school counsellors
could encourage students who have expressed interest in going on to
college to include certain courses which show positive relationships
with success in college in their high school program of studies.

"The 'open door' policy of the community college dictates that it
must admit nearly all who apply and philosophically makes it vitally
concerned with individual student differ‘ences.“7 Decision-makers,
students included, legitimately want to know more about how to increase

7Gary A. Rice and William Scofield, "A Contrast Between the
'Successful' and 'Dropout' Student at Yakima Valley College," Olympia,

Washington: Washington State Board for Community College Education,
March 1969, page 24.
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students' chances of successfully finishing'their courses of study.
The seérch for answers may be based on the loss of talent, wéste of
limited educational resources, or the vocational, personal and finan-
cial setbacks that result from students' 1mpeded‘career developments
and unproductive expenditure of tihe and effort.

The sample selected for this study was composed of students who
attended all or part of Grades 11 and 12 at New Westminster high
schools (NWSS) and subsequently completed course work at DC. New
Westminster Secondary School has been the only public high school in
New ‘Westminster School District since September 1955 when Lester
Pearson High School (later renamed New Westminster Secondary School)
opened, and Trapp Technical and Duke of Cohnaught_closed. Only two DC
students in the sample had attended Catholic schools in New Westminster;
four students had attended Trapp Technica] or Duke of Connqught; and the
rest of the sample, 637 students, had attended Lester Pearson. |

The only college students excluded were those who did not make
their New Westminster high school transcript available to the DC
Admissions Office. The data from‘as many students as possible were
uséd to give more power to the predictions that were made.

The sample used in the study and procedures for selecting it
helped to make the sample fairly representative of the local New
Westminster pdpu]ation as well as the local high school population.

In Dennison's et al. (1975) study, college students comprised a group
with socio-economic characteristics which were close to those_of the
genefa] popuTation, locally and regionally across Canada. The

variables he examined were father's education and occupation,. family
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financial status and time of decision to continue education beyond
high school. Dennison also concluded that co]iege students' abilities
and high school achievements indicated that they had a heterogeneous
academic background as well.

This investigation covered several years of student records which
helped to reduce the problem of "stopouts" (in/out/etc. students) when
collecting the data. A short-term longitudinal study such as this
could also result in more accurate predictions over time.

Most of the research on academic and performance prediction over
the past 25 years has ufi]ized multivariate methods for data analysis.
These methods which employ multiple predictors and multiple regression
analysis are essential for productive work_in fhe area of prédictive
studies. Multiple regression analysis was used in this study to
invéstigate re}ationships between various combinations of the follow=
ing predictors and academic achievement in college: cumulative high
school grade point average, number of courses téken and grade point
averages in clusters of courses, sex, college entry age, high school
graduation, college enrolment status (part- or full-time) and high
school leaving date (pre- or post-September 1972).

Relationships between numbers of courses taken in c]usfer/subject
areas as well as academic achievement in those clusters and college
academic achievement were investigated. Cumulative averages mask
important differences in grading practices and standards in different
subject. areas. The lack of formalized standard approaches to the
computatiqn_of averages at the high school and college, and the common

scarcity of effective review procedures for correcting ordinary
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computational errors, may contribute further to the unreliability
of cumulative aVerages.

Academic grade inflation is occuring in high échoo]sand colleges
in the United Statés, and is probably occurring in our educational
institutions. The mean academic high school average (English, mathe-
matics, social sciences and natural sciences) in the United States
(U.S.) dincreased from 2.67 to 2.91 between 1970 and 1975 for students
who wrote the American College Test (ACT) during those years (Maxey,
Wimpey, Ferguson and Hanson, 1976). The mean high schoo] average
for students who attended first year co]Tege* or univeréity increased
from 2.65 to 2;75 over those years, although ACT scores in the content
areas on which the high school average was based had declined markedly.
The authors conjectured that this may have been the resu]t ofva lower-
ing or relaxation of grading standards, arbitréry as they were, and a
greater diverﬁity in the academic abi]ities‘of students taking the
ACT assessment. |

Trends in the data of the present study indicated that high school
GPA's of NWSS students entering Dodg]as College were increasing.
Scaftergram plots showed that in 1962-63 the high school GPA (total,
not just the academic coursés) range of all NNSS students who later
entered DC waé from 1.10 to 2.80. ‘By September 1970, the rénge had
spread upwards and downwards, with the majority of the GPA's faTling
between 1.50 and 2.50. This range was relatively stable up to
September 1977, showing a slight rise.

As the number of years the college was in operation increased,

*The word "college", when used in this paper, refers to a two-year
community college. '
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there were many more NWSS students enrolling with high school G?A's
at the top end of the scale (3.1 - 4.0) and slightly fewer at the bottom
end (0.0 - 1.5). Dennison et al. (1975) suggested that cb]]eges have
achieved higher status over the years and "A" and "B" high school
students were choosing the co]]ege over a university for the-firét
two years of their post-secondary education. If the student popula-
tion at DC was changing for this reason, it could explain the chahge
in the range of high school GPA's 6f entering students.

Such a change could also account for the fact that mean high
school GPA's of DC students who,gréduated or left NWSS after September
1972 were .24 of a grade point highér than those of pre-1972 high

school leavers. Table I summarizes the data.

Table I. Mean High School GPA's, Standard Deviations and "t" Statistic
for Pre- and Post-September 1972 High School Leavers.

. isti : Test of
Student Characteristic Mean HS GPA  S.D. n Signi ficance
Pre-September 1972
High School Leaver 2.04 .029 327
t = 5.58*

Post-September 1972

High School :Leaver 2.28 .033 316

*p<.05
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Hypotheses
A. General Hypothesis
There is a correlation between academic achievement of students in
Grades 11 and 12 in New Westminster high schools and subsequent
“academic achievement at Douglas College.
B. Specific Hypotheses and Sub-Hypotheses
I. There is a significant correlation between high school cumulative
grade point average (HS GPA) and Douglas College cumulative grade
point average (DC GPA).
1. There is a significant difference between the DC GPA's of
those students who entered college before turning 25 years old
and those who were at least 25 years old upon entry into DC.
2. There is a significant difference between the DC GPA's of
those students who entered college within two years of leaving
“high school and those students who waited for more than two
years before attending DC, with neither group having attended
another post-secondary institution in the meantime.
3. There is a significant difference bétween the DC GPA's of
those students who graduated from or left New Westminster
high schools (NWSS) before September 1972 and those who
~graduated or left after that date.
4. There is a significant difference between the DC GPA's of
those NWSS students who completed high school graduation re-

quirements and thosé who did not graduate from high school.
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I. 5. There is a significant correlation between HS GPA and
first semester DC GPA.
6. There is a significant corre]ation between HS GPA and
DC GPA, after students attend more than one semester at DC.
IT. There is a significant correlation between academic achieve-
ment in similar clusters of courses taken at NWSS and DC.
1. There is a significant correlation between academic
achievement in similar clusters of courses taken at DC and
NWSS.
2. There is a significant difference between college cluster
GPA's (CLUST GPA DC). of those students who took zero, one
to two, three to four, or five or more courses in that

cluster in high school.

PDefinition of Terms

The following terms are defined accordihg to their intended
meaning in this investigation:

Clusters of courses: those courses whose subject matter can be
classified undef one general subject area, for example, social
sciences--anthropology, criminology, law, political science,
psychology and sociology. The listing of courses by clusters and
cluster labels appears in Appendix III.

College: a community or two yéar college which is a two year
post-secondary educational institution providing, on a full- or part-
time basis, a variety of coUrses 1n'academic,.career, technical,

vocational and university transfer programs.
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Douglas College cluster grade point average (DC CLUST GPA, for
example, DC ART GPA): the.sum of thebgrade points earned in all
courses completed at Douglas College within a parti;u]ar cluster,
divided by the total number of credits those courses represent, ex-
c1uding withdrawal and incomplete grades, duplicate courses with a
lower grade point and advanced credit.

Douglas College cumulative grade point average (DC GPA br
college GPA): the sum of the grade points earned at Douglas College,
divided by the total number of credits taken, with the same exclusions
at DC CLUST GPA.

High school cluster grade point average (HS CLUST GPA): the sum
of the grade points earned in all courses taken in Grades 11 and 12
in high schdo] within a particular cluster, divided by the number of
courses taken in the cluster, excluding duplicate courses with a
lTower grade point.

High school cumulative grade point average (HS GPA or high school
GPA): the sum of the grade points earned in Grades 11 and 12 in high
school, divided by the total number of courses taken, excluding dupli-
cate courses with a Tower grade point. Appendix IV outlines the New
Westminster Secondary School and Douglas College grading systems.

Mature adult student: an individual who was at least 25 years old
upon first enrolment at Douglas College.

New Westminster Secondary Sch001 (NWSS):. this name was used as a
descriptor for all of the high schools in New Westminster, since only
six students in the sample had not attended New Westminster Secondary

School.
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Success: attainment if a/Douglas College GPA of 2.0 or greater.
Universfty: a four year degree granting educational institutioh;

also called a four year college.

Limitations of the Study

1. Student motivation was not considered as an independent
variable in this study. Also there was no record to show whether
individual courses were selected by choice or as a result of program
requirementé.

2. Curricular demands were not taken into consideration, that
ié, equating the degree of difficulty of curricu]é to each other.

3. The results of this study may be generalized to students
who attended high schools in New Westminster up to December 1977 and
later completed courses at DC. It would be invalid to try to
extrapolate from these findings with any confidence to other school
districts ahd provinces where teaching procedures and learning
conditions may differ.

4. The concept of‘"envirohmental press" may affect academic
performance. Such performance is determined by the abilities and
attitudes a studenf brings to DC and a complexity of factors in the
college environment such as instructor differences, size of insti-
tution, other students attending and the administration. Individuals
are seen as having characteristic needs and the strength and relation-
ships of these needs characterizes their‘personalities. The college
environment has the potential to satisfy of frustrate these needs as

it interacts with the student.
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Stern, Stein and Bloom (1956) elaborated this need-press concept
by showing that the prediction of academic performance improved as one
defined the "environmental press" (psychological demands) in which
performance was to occur. They postulated that students with par-
ticular personality characteristics performed better in some curric-
ular areas because those areas were hospitable to particular per-
sonality types.

It seems quite clear from studies on "environmental press" that
"different college environments do have demonstrable consequences on
student. behaviour, over and above the student culture which is part
of the total cqllege cu]ture."8 |

Should the data. reveal either Tow or non-significant correlations
between high school and college academic achievement, then it may be
assumed that the "environmental press" exerted by DC on the student
was p]aying a role in his aéademic performance. "When the ways in
which ‘press' influences the student are sufficiently well understood,
it may become possible to modify 'press' in such a way as to influence

the student and his level of performance."9

8Robert C. Pace, "Implications of Differences in Campus
Atmosphere for Evaluation and Planning of College Programs." In
R.L. Sutherland, W.H. Holtzman, E.A. Koile and B.K. Smith (Eds.),
Personality Factors on the College Campus: Review of a Symposium.
Austin: The Hogg Foundation for Mental Health, 1962, page 54.

9Nevitt Sanford, "Higher Education as a Field of Study." In
Nevitt Sanford (Ed.), The American College: A Psychological and
Social Interpretaion of the Higher Learning. New York: John
Wiley and Sons, Inc., 1962, page 67.
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Summary »

Chapter I presented the problem, purposés, hypotheses and sub-
hypotheses,.definitions of terms and limitations of this
investigatipn.

Academic standards of students in B.C. high schools were dis-
cussed in relation to the overall academic and individual curricular
area success of those students who ]afer attended co]1ege. The
changes in the B.C. high school graduation requirements were outlined
to help explain the Academic Board's concern over academic standards
and curricula in high schools and their effect on standards in post-
secondary institutions.

Community college admission policies and student characteristics

were described to explain how they'différ from those at a university.
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CHAPTER 11

REVIEW OF THE LITERATURE

Innumerable studies on the relationship between high school record
and acaqemic achievement in post-secondary institutions have been
carried out since 1923. The majority of the investigations were
concerned with four year colleges and universities, in spite of the
fact that community colleges have been operating in the United States
for 77 years and in Canada for 15 years. Consequently, 65% of.the
background literature cited in this study focused on four year
'co11éges and universities. These references were included in the
review to provide a basis for the comparison of correlations between
'and predictability of academic achievement of community college and
university students.

High School Academic Achievement and
Its Relationship to Academic Achievement in College

High school grade point average (GPA) predicts academic success

in college and university, as shown in this section of the literature
background. Perhaps there is an underlying reason for the success of
high school GPA as a predictor. Frequently it merely reveals how
closely a studént's work habits resemble the generally preferred work
habits of the middle class academic world. Academic success in post-
secondary institutioné revea]s many of the same preferences, so logi-
cally high school GPA's are the best predictors of college and uni-
veréity grades (Astin, 1972 and Fishman, 1962 and 1964).

" While high school GPA is a composite which can be computed in

alternative ways, few studies even mentioned how this composite was
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obtained. Those papers reviewed which included Scholastic Aptitude
Test (SAT) and American College Test (ACT) scores as independent
variables used only achievement in academié cburses in high school
to determine high school GPA--English, mathemafics, social studies
and natural sciences. This researcher assumed high school GPA's in
all the other references were computed in the same manner, unless
otherwise specified.

Goldman and Sexton (1974) investigated the validity of the compo-
nents of high school GPA, specifically the grades achieved in dif-
ferent types of courses taken in high school. High school students
received higher grades in non-academic courses, therefore, it was
expected that a university GPA predicted from a high school GPA
would be lower if all high school courses taken were used to compute
the high school GPA than if on1y'academ1c courses were used. Goldman
and Sexton random]y‘sampled 475 students in first and second year
university to test their hypothesis. They found that by using either
method 6f computing high schoo]lGPA (academic or total), then pUtting
the GPA into regression equations, they could accurately predict .
nearly identically the university GPA's of the students_(academic
high school GPA correlation coefficient (r) = .46 and total high
school GPA r = .47). They suggested that the comparable results
using either high school GPA could have been due to the fact that high
school students who attend university generally take more academic
high school courses (ébout 80% of all courses) than non-academic,
therefore, the computation of their total high school GPA's placed

greater weight on academic courses.

Community college students do not necessarily take the same types
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of courses in high school as do university students because almost
half of the former group have not made the decision to go on ‘to
post-secondary education until they either ake in Grade 12 or have
left high school (Dennison, et al. 1975). Consequent]y,'many
select their high school cdurses for reasons other than aspiring to
university of college entrance. The computation of high. school GPA in
this study included all courses taken in Gfades 11 and 12 instead of
just academic courses to avoid weighting the GPA's of those students
who took a “university program" in high school.

In theifollowing summary of the background literature, whenever
‘correlation figures are given, the corresponding percentage of the
variance in academic achievement accounted for by that variable was
also given. This was done to clearly indicate the predictive étrength

of the variables.
Community College Students

From a representative éample of American two year colleges--27
co]]eges-—Bairdr(1969) selected 2707 students. Predictive correla--
tions were computed for students grouped into occupational or:academic
college curricula. .He found that the best single predictor of college
 GPA was high school GPA (r = ,50/25% for men and r = .59/35% for
women). For men, grades in occupational curricula were predicted
about as well as or better than the grades in academic curricula.

The present reseafch analyzed the rélationship betwéen high school
GPA and- high school cluster GPA's (HS CLUST GPA's) and cdrresponding
college cluster GPA's (DC CLUST GPA's). Therefore, all curricular

areas--academic, vocational, career, technical--were considered to
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determine if predictions similar to Baird's could be made.

The findings of Feldstein's (1974) study of the academic records
of some 32,000 students enrolied in five "open door" California
community colleges revealed that there was no significant differ-
ence between high school graduates and non-graduates regarding
college GPA's-achieved. The mean GPA for the former group was 2.51 |
and, of  the 2200 students in the latter group; 2.56. Feldstein
stated that differences in GPA's which are less than .20 are consi-
dered to be insignificant by educators. He found that GPA increased
with age and suggested that this was caused by some maturation
factor. Feldstein conjectured that older students consciously
decided to return to college and were less influenced by peer or
parental expectations. The conclusion he came to was that few, if
any, high school courses were a prerequisite for success in college.
The present investigation also compared the college GPA's of high
school graduates and non-graduates to determine if significant dif-
ferences existed.

Boutelle (1975) used multiple regression ahaTysis to determine

how much variance in academic success in four first semester business
.courses was accounted for by Grade 12 marks and test scores on the
Florida Twelfth Grade Test. Both variables pfedicted 40% (R = .20)
of the variance. Grade 12 grades of the students who had graduated
from eleven different high schools were the best predictor. Boutelle
developed simple prediction tables for use in student advisement re-
garding business courses. The resu]fs of the present study were a1$o
used to develop prediction equations for eight of the ten clusters of

courses. By comparing academic achievement in the clusters in high
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séhoo] and college, this research also indicated the strength of any

relationships found.
Community College and University Students

Research conducted in 13 community colleges and 19 four year
cd]]eges with data from 5695 freshmen concluded that high school GPA
was the best predictor of all measures of academic.accomp1jshment»in
the freshman year--r = .50 for men/.55 for women. (Richards and Lutz, 1967).

Astin (1975) undertook a study of great magnitude in 1972 when he
followed up on 101,000 students he had randomly selected in 1968
from a national sample of 358 two and four year colleges and uni-
versities. He selected only those students who were enrolling for
the first time and who were aspiring to a-bacca]aureqte degree.
Forty-one per cent of his followup questionnaires wefe returned
and he weighted his data to correct the resulting non-response bias.
Astin found that high school grades were the most consistently ac-
curate predictor of attrition and that the chances of attrition
increased consistently as high school grades decreased. The present
study, by investigating the relationship between a student's high
school and college academic record, determined if high school GPA
was a consistently accurate predictor of success, instead of
attrition.

Nicols (1966) took a sample of 2000 students attending 246 col-
leges drawn from Astin's study discussed above. For predicting
post-secondary grades, high school grades were the best variables,
with an average correlation of .33 (11%). The present investigation

had a smaller, non-randomly selected sample on which predictive
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equations were computed to determine the best predictors of college

academic achievement.
University Students

In their four year long study of 6660 high aptitude students--
National Merit finalists--Holland and Astin (1962) determined that .
past achievement in high school was the best predictor (r = .52/27%)
of academic success in university. Another study of National Merit
Scholars investigated the prediction of academic and extracurricular
achievements during the first year of university from the assessment
of severa] factors in student backgrounds. Questionnaires were re-
turned by 1033 out of 10,000 students and after statistical analyses
of all predictors, high school GPA proved to be the best indicator
(r = .33/11%) of academic success during the freshman year (Nicols
“and Holland, 1963).

High school GPA was also the variable showing the highest and
most consistent correlation of 31 variables with first semester GPA
of 630 nursing students over three campuses and three years. High
school averages in mathematics, science and English generally cor-
related only s1ight1y lower with first semester GPA than did high
schoo]IGPA (corresponding r's = .31, .31 and .27) (Meier, Miller and
Wilk, 1975). The present study compared GPA's and number of courses
in clusters of subjects instead of individual subjects. Firsf semes -~
ter and cumulative college GPA's were both used for one data analysis.

Astin's (1971) data based on a national representative sample of
36,581 students who entered 180 different universities in fhe fall of

1966, found high school GPA to be the best single indicator of first



24
year university academic performance (r = .50/25% for men and
r = .51/26% for women). Fishman and Pasanella (1960) had also cal-
culated a mean positive correlation of r = .50 between high school
grades and grades obtained in the freshmahvyear. Their data was
compiled by reviewing 263 university admission studies which had
been conducted over a ten year period.

Lunneborg (1975) studied 1ong‘term criteria in university per-
formance (graduation in four years, cumulative GPA, credits earned
and graduating major) in relation to a compkehensive pre-university
battery of tests administered in Grade 11. She selected a sample
of 1633 senior university students and found that their high school
GPA's corre]ated>as highly with cumﬁ]ative university GPA as with
freshman GPA (r = .51/26%). LUnnebofg used stepwise regression
equations to come to her conclusions which agree with Astin's 1971
study where the average correlation was .505. She also clustered
subjects under the following headings: English, mathematics,
natural sciences, social scienbes,_foreign Tanguages and electives.
Cluster GPA's correlated at .50/16% or higher with university GPA,
except for the elecfives cluster GPA (r = .28/8%). Thé present
research combined mathematics and natural sciences into the Science
cluster and.foreign»languages Was part of the Humanities cluster.
There is no Electives cluster, as such, in this study because courses
are clustered according to subject areas. High school cluster GPA's
‘were correlated with college cluster GPA's but not with cumulative
college GPA. _

Numerous other studies conciuded'that academic record in high

school was a reliable instrument for predicting university grades.
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(Gallant, 1966, Judy, 1975, Lavin, 1965, Lunneborg, 1968 and Tinto
and Cullen, 1973). Academic high school GPA correlated .35/12% with
first year university GPA and .41/17% with second year GPA in an
investigation by Richards, Holland and Lutz (1967). Academic high
school GPA was also the best single predictor of university GPA
with a positive correlation of at least r = .5/25% usually reported
(Brown and Wolins, 1965).

Sedlacek and Brooks (1972) found a. very low correlation in their
research conducted on 95 freshman, 90 of whom were colored students.
Their sample had been systematically chosen to ensure few or no
relationships between traditional predictors of academic success and
university GPA. The non-significant correlation between high school
and university GPA was .08/1%.

In their study of 475 randomly selected students in freshman and
Junior classes in five colleges on the University of California
campus, Go]dmaﬁ and Sexton (1974) computed two high school GPA's by
averaging marks from Grades 9 through 12. The academic high school
GPA was bositive]y correlated (r = .46/21%) with university GPA. In
general, the non-academic high school GPA (all other high school
courses excluding physical education, driver education, health and
ROTC) was positively correlated with university GPA (r =..47/22%).
This Douglas College study used a non-academic high school GPA which
included physical education since it is a course required for high
school graduation. As was stated earlier in this report, college
students may take a much greater percentage of non-academic courses
in high school than university students, therefore, an academic high
school GPA would not»be truly representative of'the total high school

GPA's of many college students.
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High School Courses and Academic Achievement and
Their Relationship to Academic Achievement in College

This portion of the background of the literature concentrates on
academic achievement and number of courses taken in specific subject

areas.

Community College Students

In a study of the student population at an Ontario College of
Applied Arts and Technology between 1967 and 1969, Kelly (1970)
found that success in the two year programs was significantly related
to a student's sex and high school prbgram, the recommendation of
his high school, his Grade 13 papers passed and his Grade 12 academic
average. The present investigation also considered the variables
of sex and high school program, but grouped the latter into subject
area clusters.as well as considering cumulative high school GPA.
Lunneborg and Lunneborg (1969) determined that grades received
in high school English (r ranging from .20 to .47) and e]ectivesA
(r ranging from .15 to .25) were the most consistent predictors of the
GPA's of 2890 vocational and technical students at six community
colleges. The investigators concluded that the high school record was
an essential aid in the community college counselling bf prospective
vocational and technical students because the behaviours that were
getting good grades in high school vocational and technical programs
were also getting good gfades in similar college programs. The
present research, in addition, compared the academic achievement in
high school and college of any student who took courses in the same

subject area in both institutions.
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After completing a research project which assessed the validity
of the selection criteria of 91 students in fbur A]Tiéd Hea]fh Programs
at a college, Bistreich (1977) found only two significant (.05 level)
predictors: high school grades in natural science and English courses
predicted graduation from the Medical Laboratory Technology Program.
Bistriech's procedures for data analysis included mu]fiple regression
analysis, stepwise correlations, predictor equations and F-tests, which
were simf]ar to the procedures used in the present study. He used
grades in single courses, whereas the present study used grade point
averages of clusters of courses.

In order to reduce the 35-40% dropout/failure rate in chemistry
classes at the Perkinston campus of Mississippi Gulf Coast Junior
College, Mann (1976) sought predictors which would provide early
identification of students in need of special or additional help.
Academic achievement data collected over two years were subjected to
regression analysis. Data included, among other variables, sex and
previous experience in high school chemistry. The results revealed
that sex had almost no value in predicting mid-term grades. Students
who had taken a high school chemistry course achieved higher college
chemistry mid-term grades than those who had not, although the
predictivé Va]ue of this variable was low (r = .33/10%). The present
study also determined if previous experience in high school courses
and sex contributed to.differences in. grades in similar courses in

college.
University and Four Year College Students

Mallinson's (1969) data indicated that achievement in university
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science was higher for students who took a large number of science
courses in high school. Conversely, Sexton and Goldman (1974) con-
cluded that although the selection of a university field was signif-
icantly related to the number of high school courses in specific
areas, performance differences were related to high school grades in
specific areas, not.to the: number of courses. The preéent study
analyzed the independent variables academic achiévement and number
of high school courses (in each cluster) to determine existing re- -
lationships.

Grades in high school English-and science were the best indica-
tors of university mathematics success in a study completed by
Ashmore (1946). Stepwise multiple linear regression was performed
by Troutman (1977) on data on 123 first semester‘freshmen. Four
variables--SAT test scores in math, high school rank, IQ scores and
high school math grades--when used in the full model, explained 37%
(R = .61, p =<.01) of the variation of the freshman math grade.

Physical science, language, music, history and social science
experience in high school had some bearing on success in university
in Harris' (1940) research. The highest correlations were history
(r = .67/45%) and social sciences (r = .56/31%). In a study of 495
freshmen in university between 1943 and 1947, Williams (1950) found
correlations of .77 (59%) between high school and first year uni-
versity biology marks, but Tow positive correlations for chemistry,
physics orvEnglish (r = .33/11%). The correlations were generally
higher between social science marks, perhaps due to the wider variety
ofbsubject matter and approach, Williams suggested.

In another 1nvéstigation, the best predictor of academic
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achievement in uniQersity was similar achievement in high school--
median r = .38 (Richards, Holland and Lutz, 1967) Correlations be-
tween achievement tests in high school subjects and first/second
year achievement in corresponding subjects were: 1literature
(r
(r

.43 (19%)/.46 (21%)), arts (r = .41 (17%)/.42 (18%)) and science
27 (7%)7.32(10%)).

Studies at the Purdue School of Agriculture indicated that
students who completed high school vocational agriculture were more
Tikely to complete requirements for a degree in agriculture than those
not having vocational agriculture (Hamilton and Goecker, 1974).

Five studies conducted between 1931 and 1961 concluded that the
number or pattern of subjects taken in high school did not affect
success in university. Douglass (1931) concluded that university
success could not_be predicted from the number of credits completed
in specific subject areas. The correlations he computed were near
zero, except for 1anguage$ (r = .17/3%). Byrns and Henmon (1935)
determined that success in univeréity was not enhanced by high school
experience in foreign languages or mathematics. A median correlation
of .40 resu1ted.when achievement tests in Latin (r = .63/40%), French
(r = .57/32%), Social Studies (r = .39/15%) and the sciences
(math r = .42/18% and science r = .35/12%) were used to predict
university GPA (Garrett, 1949). He found that high school history
and science grades correlated much more highly with university GPA
than did English grades. Garrett believed, however, that foreign
'1anguages and sciences courses in university "selected" superior
intellects, rather than "making" them. In a study by Travers (1949),
students who took high school courses in the sciences and foreign .

languages did slightly better in corresponding first year university
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courses, but found some evidence that this initial advantage was not
maintained. Leonard's (1945) correlations between success in spécific.
university subjects and scores on general achievement tests were:
foreign languages (r = .36/13%), English (r = .42/18%), mathematics or
science (r = .32/10%). He felt these correlations had little value
when predicting university success.

Ashcraft (1969) found that students who took-uniVersity'prepara—
tory courses in high school excelled over those who did not take
them, but not significantly so. Achievement in subjeﬁt matter areas
in university did not depend upon'any particular pattern of high
school courses. Ashcraft determined that high school achievement
was not particularly decisive.in university achievemeht. He con-
jectured that non-academic subjects and activities in high school
contributed to maintained interest in and adjustment to the academic
curriculum in univefsity. The present research compared the college
academic achievement of high school students taking pre-September
1972 and post-September 1972 high school graduation requirements to
determine if a "smorgasbord" of courses was more‘cohducive to success

than highly restricted graduation requirements. (See Appendix II.)

Sex and Age and Their Relationship to Academic Achievement in College

Several studies definitely concluded that sex was one of the
basic correlates of academic performance.' Men appeared to have more
academic difficulty than women (DellaMattia, 1977, Earmarks, 1973,
Lavin, 1965, Nicols, 1966 and Peng and Fetters; 1977). Women were
more prédictab]e than men in academic settings (Baird, 1969 anleross,:

Faggen and McCarthy, 1974).
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Many researchers have investigated the relationship between ma-
ture adults and academic achievement in community college and univer-
sity. Most of the research tended to indicate that older students did
at Teast as well as, and often better than, their younger counterparts,
even though they had similar or lower high school GPA's (DellaMattia,
1977, Fagin, 1971, Feldstein, 1974, Ferguson, 1966, Hull, 1970, Ice,
- 1971, Reed and Murphy, 1975, Ryan, 1969, Seltzer, 1976, Sensor, 1964
and Winslow, 1968).

Years Between ngh thoo] and College

The only variable that was considered ih this study, but not
specifically referred to in any of the reviewed literature, was the
number of years between leaving high school and enterihg college.
The concept of mqturity is an integral part of this_variab]e.

This. researcher hypothesized that the group of students who
waited for more than two years before going on to a post-secondary
education had significantly different mean college GPA's from the

group who immediately went on to college.

Summary

The selective review in Chapter II dealt with samples of pre-
dictive studies which wére conducted relative to the prediction of
post-secondary achievement, primarily from high school academic record.
The literature indicated that traditioha] measures such as high school
GPA, achievement in specific subjects, as well as personal variables
such as age and sex, provided varying degrees of reliance as predictofs

of academic success in college and university.
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CHAPTER I1II

METHODOLOGY

Description of the Sample

The sample of 643 subjects used in this investigation included
students who attended all or part of Grades 11 and 12 at New Westmin-
ster secondary schools (NWSS) and subsequently completed course work
at Douglas College (DC) between September 1970 and July 1977. Stu-
dents for whom no high school transcripts were available (180) and
for whom no files could be found (five) were exc]udéd from the
sample. NWSS students were selected because there have never been
more than three high schools in the District and New Westminster
Secondary School has been the only secondary school since 1955.
Therefore, these students were fair]y representative of the local
population.

That population has been relatively stable since 1961. New
Westminster is an example of an area which has been urbanized for a
long time and whose population has been 1ncréasing more slowly than
in other suburban areas. Census data show aﬁ approximate 14%
population growth rate between 1951 and 1961 and an approximate 20%
growth rate from 1961 to 1974. The size of the NWSS gradﬁating
class between 1975 and 1978 was stable: 309, 320, 328, 279 and 300.

Design of the Study

The research was ex post facto--a correlational Survey with a
short-term logitudinal approach. The subjects had attended DC from

a minimum of one semester to as many as twelve semesters. The first
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date NWSS students entered DC was September 1970 when the college
opened. Once a student beQan completing courses at DC, data were
collected on any courses he had ggmp?éted“up'té Ju1yf1977.

The survey was designed to estimate the extent to which NWSS
courses and academic achievement, and other variables (sex, college
entry age, number of years between leaving high school and attending
DC, college enrolment status, high school graduation and date of

Teaving high school) were related to academic achievement at college.

Proéedures for bata Collection

A NWSS Student Handbook and a DC Calendar were obtained. All
courses offered by either institution were designated to one of ten
clusters according to basic subject area--Art, Business, Early
Childhood Education, English/Communications, Fashion and Interior
Design, Humanities, Industrial Arts, Recreation, Sciences or Social
Sciences. The fesu]ting list, Appendix IV, was perused by instruc-
tors at the college and high school Tevels to confirm the accepta-.
bility of the groupings.

A printout was obtained from the DC computer file (at Simon
Fraser University) which indicated, by student identification number
and name, those students who had written on the DC application form
that either the last high school they had attended or the high school
they graduated from was in New Westminster. The schools were Qur
Lady of Fatima (only one student in the sample), St. Ann's (one
student), Trapp Technical, Duke of Connaught, Lester Pearson or New
Westminster Secondary School. Trapp Technical and Duke of Connaught

were combined and moved into a new school building in 1955 and were
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renamed Lester Pearson. Four students had attended Trapp or Duke of
Connaught in this sample. Lester Pearson, a senior secondary school,
was renamed New Westminsfer Secdndary School when it was combined
with Vincent Massey Junior Secondary.

Student files were pulled at the Admissions Office on the Surrey
campus of DC. Any student who had registered, but had not completed
course work at DC was excluded from the samp]e; If the file did not
contain a high school transcript, the student was also excluded
(about 180). Files could not be located for five‘students. There-
fore, ‘from the number of NWSS students Who did eventually take courses
at DC (825), 22% could not be used for this study (185). The final
sample size was 643. A1l files were checked to detgrmine if,'fndeed,
the last high school which the student attended was a New Westminster.
school.

The following daté, which was-manua]ly collected, was not on the
DC computer file, excépt for identification numbers. This data in-
‘cluded high school graduate of non-graduate, priof attendance at
another post-secondary institution, date'of leaving high school, high
schoo] cumulative grade point average (high school GPA), number of
courses taken in each cluster in high school and cluster grade point
averages (CLUST GPA). A1l GPA's were computed with a hand calculator.
(See Definition of Terms for calculation procedures.) The data were
then keypunched on cards.

The next step in the data collection involved pulling more in-
formation on each student from the DC computer file. The information
included: sex, cd]]ege entry date and age, birthdate, college GPA

for first semester, first semester credit hours, cumulative college GPA,
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college credits taken and earned, college full- and part-time
semesters, number of courses taken in each cluster in college and
college cluster GPA's. If a student had completed Skill‘Deve1opment
(upgrading) courses, Douglas Four or Doug]aé Arts 1 Seminar, data on
these courses were not collected. The latter two courses are combi-
nations of Eng]ish; humanities and social sciences which made it
difficult to assign to individual clusters. ‘

A computer program was written to combine the manually-collected
and computer-stored data and print it. The data were broken down into
numbers of students pér cluster to confirm that there were an adequate
number with which the researcher could work, beéause for multiple
regression analysis there should be at least 30-40 subjects for each
predictor variable. The Early Childhood Education, Fashion and In-
terior Deéjgn and Ihdustrial Arts clusters were excluded from all
regression analyses because their respective n's were 32, 12 and 7.
The combined data were then keypunched on cards by the computer.

This final set of cards was used for the data analyses.
Procedures for Data Analyses

Results of data analyses were tested at the .05 level of signi-
ficance for t~tests‘and product-moment correlations and at the .01
level for the regression ana]yseé since there were severai variab]es
invo]ved.10

There were three variables that were considered for all analyses of
the data--sex, co]]ege entry age and enrolment status. Table II gives a

10Fréd N. Kerlinger and Elazar R. Pedhazur, Multiple Regression

in-Behavioral Research, New York: Holt, Rinehart and Winston, Inc.,
1973, page 287.
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breakdoWn of the sample on these characteristics. Data were sub-
jected to t-tests to determine any differences between the co]]ege_
GPA's of ma]és and females and part- and full-time students,

stratifying by entry age.11

Table II. NWSS Students Attending Douglas College Between September
1970 and June 1977, by Sex, Entry Age and Primary
Enrolment Status.

ENTRY AGE
‘MALE FEMALE
57.54% (N=370) 42.46% (N=273)
Eg?g%ﬂgNT Young? Mature? Young Mature TOTAL

Part-Time 20.84C(134)d 3.27 (21) 13.38 ( 86) 4.04 (26) 41.53 (267)

Full-Time 32.50 (209) 0.93 ( 6) =24.73 (159) 0.31 ( 2) 58.47 (376)

TOTAL 53.34 (343) 4.20 (27) 38.11 (245) 4.35 (28) 100.00 (643)

aYoung adult = younger than 25 years old
bMature adult = 25 years old or more
CNumber = % of total sample

dNumber in brackets ( )'= number of. students in that cell

The rationale for considering the variable "sex" was discussed in
the review of the literature on page 30.
There was a need to compare the relationship between "entry age"

11Fred N. Kerlinger, Foundations of Behavioral Research, New York;
Holt, Rinehart and Winston, Inc., 1973, page 220. '
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(young adu]ts versus mature aduits) and college success because the
number of mature adults was increasing at DC and high school GPA
for this group had not proven to be a good predictor of post-secondary
GPA.

Between Fall 1971 and Spring 1972, 47% of enrolments at DC were
either 19 years old or had been out of high school one year before
entering college. By the academic year 1976/77, that number had
increased to 64%.1? Averaging the total student population between
September 1970 and September 1977, 55.3% were mature students (DC
definition as given above) when they first enroled at college.
Mature adult students in this investigation were in the category of
25 years of age or older. Using this definition, the number of NWSS
mature entry enrolments ét DC for the same period of time constitu-
ted an average of 25% of the student body.

Enrolment data at DC indicated a slight trend to more part-time
students between 1970 and 1977. Part-time students constituted

approximately 60% of the student body in 1977.13

Since the.trend did
exist, this researcher believed it was worthwhile to consider the re-
lationship between enrolment status and college GPA. This status was
determined by totalling the number of part- and full-time semesters

a student attended, then assigning a "primary status". A student who
completed 12 or more semester credits was considered a full-time
student; a student who completed fewer than 12 semester credits was
considered a part-time student.14 "Primary status" was full-time

_ 12VerbaT information from Jerome DellaMattia, Director of Admissions,
Douglas College, Spring 1978.

31p44.

14Doug]as College Calendar 1977-78, page 18.
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if total full-time semesters was equal to or greater than total part-

time semesters.
Hypothesis 1

There is a significant correlation between high school GPA and
Doulgas Coliege GPA.

The first four sub-hypotheses of this hypothesis were subjected
to t-tests to determine any differences between the independent means.
Pearson's product-moment correlations were run tqvtest the last two

sub—hypotheses.15

Hypothesis I1I

There is a significant correlation between academic achievement
in simi]ar clusters of courses taken in high schoo] and at college.

To test the sub-hypotheses, initially Pearson's correlations were
run on the predictor and criter%on variables for each cluster with
an adéquate sample size.16 Then, two multiple regression analyses
were performed on the data.. Appendix V outlines some of the details
regarding this statistica]-proceduke. Any variables tested in
previous hypotheses that showed significant relationships with college
GPA ‘were included in the regressions.

Summaries of the stepwise multiple regressions on college cluster
GPA's were tabulated, for clusters with sjgnificant multiple correlation
coefffcientS'(R'S).* Tables include the muitiple R and R2, standard

2

errors (SE), regression equations and increases in R™ attributed to

15

16Ker1inger,and Pedhazur, page 290.

Kerlinger, page 69.

*Non—Significant multiple R's are generally not discussed in
this paper.
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each variable. Secondary statistics are outlined in a different
table and include final F-ratios, degrees of freedom and partial

correlations of the predictor variables.

Assumptions Regarding Data and Data Analyses

1. Grading procedures at the high school and college level are
similar, that is, they are close to those grades and related percen-
tage ranges suggested by the British Columbia Department of Education.

2. The success of the regression analyses requires that the
college GPA's are normally distributed at each value of a predictor
variable. The adequate sample sizes of the clusters tested in this
study helped ensure a more normal distribution. Plots were run with

the regression analyses to check this assumption.

Limitations Regarding Data and Data Analyses

The results of this study must be interpreted in 1ighttof several
~ factors which may affect their generalizability.
1. The study is ex post_faeto research, therefore,
a. any significant correlations found between high school and
college variables merely indicated relationships; and
b. there was the problem of student Se]f-se]ection into DC,
but in the sampling sense this is not an important factor since
the study was not comparing NWSS students who went to college to
other NWSS students.
2. Data could not be collected to 1dentify students who were
employed whf]e attending college. It was impossible to determine any
relationship between employment and academic achievement.

3. Socio-economic data could not be gathered, for example,
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parents' professions, method of financing education, income, etc.,
therefore could not be included in the regression equatipns. Since
the samp]e in this study represented the socio-economic range of the
entire population of New Westminster, the effect of any socio-economic
variables may be "averaged out" of the results.

4. No data on intellectual ability were available, for example,
I1Q scores.

5. Departures from randomness in sample selection increased the
dangers of generalizing from these data. As indicated above, it was
necessary to eliminate students who did not have a high school trans-
cript on file. This had the effect of reducing the pppulation from
which the sample might have been selected by 22% and introduced a bias.

6. There are cautions in using the predictive equations which |
reflect the fact they they actually predict GPA's of previoﬁs students

rather than probabilities of college GPA's of future students.

Summary

" Chapter III presented the sample, research design, data collection
and analysis procedures, research hypotheses and assumptions and
limitations for this investigation. :

The typical student under study has completed course work at both
a New Westminster high school- and Douglas College, and has made a
record. of his high school grades available to the college.

~ The statistical procedures used in this study are effective in
determining the differences between’the.means of two groups (t-test),
the relationships between‘groqps (Pearson's corre]ation) and the
influences. of several variables upon one independent variable (multiple

regression analysis).
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CHAPTER IV

ANALYSIS OF DATA

The results of the statistical tests on the hypotheses are sum-
marized in this chapter under three major headings: Sex, Entry Age
and Enrolment Status; Hypothesis I; and Hypothesis II. Data have been
analyzed and compared to the results of previous research. Because
the n's in this study are large, a small absolute difference can be
highly significant. For the most part, the actual differences resulting
from the t-tests were small relative to the standard deviations.

There were differences between the college GPA's of male/female
and part-/full-time students. All sub-hypotheses of the first
hypothesis were supported, sb there.was a significant correlation
between GPA's in high school.and college. |

In testing the second hypothesis concerning the relationship be-
tween high school and college success in similar clusters of coursés,
three clusters could not be analyzed due to small cell sizes. However,
data on five of the remaining seven clusters--Business, English/
Communications, Humanities, Science and Social Scjence--supported this
first sub-hypothesis. The second sub-hypothesis was rejected in all
cases; indicating the number of high school courses taken in particular

clusters did not affect college achievement in similar clusters.
Sex, Entry Age and Enrolment Status

The data summarized in Table III support the validity of considering
sex, entry age and enrolment status as variables in all data analyses.
The results show that female students achieved significantly

higher college GPA's than male students (t = -6.17, p<.05, df=617.29).
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The data supported the finding§ of previous researchers (DellaMattia,
1977, Earmarks, 1973, Lavin, 1965, Nicols, 1966 and Peng and Fetters,
1977).

Table III.Mean Douglas College GPA's, Standard Deviations and "t"
Statistics for Students, by Sex and Entry Age.

. . _ Test of
Student Characteristic Mean DC GPA S.D. n Significance
A1l Students .
Female , 2.52 .939 273 -, 0
t = r6.17*
Male . 2.04 1.048 370
Mature Adult Students
(25+ years)
Female 3.18 .677 28
t=-1.30
Male 2.87 1.047 27
Young Adult Students
(<25 years) _
Female 2.45 .937 245
t = -5.85*
Male 1.97 1.021 343
*p<.05

When the students were grouped by age and sex, the only signifi-
cant difference was between the college GPA's of males and females
under 25 years of age--females had higher GPA's (t = -5.85, p<.05,

df=550.86). Weitz, Clark and Jones (1955) reported similar results.
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Table IV shows that college GPA's of fu]]Qtime students were
significantly higher than those of part-time students (t = 2.93, p<.05,
df=445,81). This variable was an important one to consider because
of the incréasing numbers of part-time students at Douglas College
(DC). When t-tests were run- comparing full- and part-time students
according to "sex", full-time male students achieved significant}y
higher GPA's than part-time ma]és (t = 3.00, p<.05, df=254.30). The
comparison of students by "enrolment status" and "age" resulted in
young adult full-time students achieving significantly higher GPA's
than young part-time students (t = 4.77, p<.05, df=356.04).

Table IV. Mean Douglas College GPA's, Standard Deviations and "t"
‘Statistics for Students, by Enrolment Status, Sex and
Entry Age. :

Full-Time . Part-Time

Student Mean Mean | 3 Test of
Characteristic DC GPA S.D. n DC GPA S.D. n Significance

Sex
Female . 2.57 .815 161  2.45 1.093 112 t = 0.96
Male 2.18 .85 215 1.83 1.246 155 t = 3.00%
Age '
Mature Adult 3.06 .578 8  3.02 .931 47 t =0.15
Young Adult  2.33 .846 368  1.89 1.186 220 t = 4.77*
Average for 2.35 .857 376  2.09 1.221 267 t = 2.93%

Total Sample

*p<.05
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Hypothesis I

There is a significant correlation between high schdo] GPA and
college GPA. This hypothesis was supported by all data analyses;
although the significant correlations were low and the actual dif-
ferences in the méan college GPA's were small relative to the

standard deviations.

Sub-Hypothesis 1: There is a significant difference between the col-

lege GPA's of those students who entered college before turning 25
years old and those who were at least 25 years old upon entry into DC.

The means and standard deviations of co]]egé GPA's for students who
entered DC as young and mature adults are summarized in Table V. The
results show that mature adult students,achiéved significantly higher
college GPA's than young adult entries (t = 6.78, p<.05, df=68). This
finding was consistent with previoué.investigations (DellaMattia, i977,
Feldstein, 1974, Ferguson, 1966, Hu]1; 1970, Ice, 1971, Reed and Murphy,
1975, Ryan, 1969, Seltzer, 1976, Sensor, 1964 and Winslow, 1968).

Table V. Mean Douglas College GPA's, Standard Deviatibns and "t"
Statistics for Entering Young and Mature Adult Students,
by Enrolment Status.

Mature Adult (25+) Young Adult (<25)

Student _ Mean Mean Test of
Characteristic. DC GPA  S.D. n .DC GPA S.D. n Significance

Full-Time 3.05 .478 8 2.33 .856 368 t = 3.46*
Part-Time 3.02  .931 47 1.89  1.186 220 t = 7.13*
Average for 3.03  .884 55 2.17 1.013 588 t = 6.78*

Total Sample

*p<.05
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Sub-Hypothesis 2: There is a significant difference between the

college GPA's of those students who entered DC within two years of
leaving high school and those students who waited for moke,than"two
years before attending college, with neither group haviﬁg attended
- another post-secondary institution in tﬁe meantime.

The results of the t-test on the differences between the college
GPA's of students who had more or less than a two year time period
between leaving high school and entering college are summarized in

Table VI.

Table VI. -Mean Douglas College GPA's, Standard Deviations and "t"
' Statistic for Students Who Entered College Within Two Years
of Leaving High School and Students Who Waited for More Than
Two Years, Without Attending Another. Post-Secondary
Educational Institution in the Meantime.

. ' Test of
Student Characteristic Mean DC GPA S.D. n Significance |
Two or More Years
"Between ‘ 2.37 1.217 145
High School and College '
' ' t = 1.99*

Less Than Two Years
Between 2.15 .954 445
High School and College '

*p<.05

The results indicate that after leaving high_school, students who
waited for at least twovyears before attending DC, without attending
another post-secondary institution, achieved.higher GPA's (t = 1.99,
p<.05, df=204.76). This finding supports the sub-hypothesis and is

also consistent with the results of the previous sub-hypothesis.
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Sub-Hypothesis 3: There is a significant difference between the

college GPA's of those students who graduated from or left New
Westminster high schools (NWSS) before September 1972 and those who
Qraduated or left after that date.

The.information in Table VII confirms the sub-hypothesis that
there is a significant difference between the college GPA's of those
students who graduated from or left high school before September
1972 énd those who graduated or left after that date (t = -3.25,
p(.05, df=640.49). Mean college GPA's and "t" statistics were
computed for mature pre- and post-September 1972 as well as young
pre- and post-September 1972 studenfs. There were no significant

differences between the college GPA's of the young or mature groups.

Table VII. Mean Douglas College GPA's, Standard .Deviations and "t"
Statistics for Pre- and Post-September 1972 High School
Leavers, by Entry Age.

Pre-September 1972 Post-September 1972
High School Leavers High School Leavers

Student Mean Mean Test of
Characteristic DC GPA  S.D. n DC GPA S.D. n Significance

Young Adult 2.24  1.002 276 2.10 1.020 312 t = -1.72
Mature Adult 3.05 .883 51 2.67 .943 4 t=-0.78
Average for 5 59y 905 327 2,11 1.020 316 t = -3.25%

Total Sample

*p<.05
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Sub-Hypothesis 4: There is a significant difference between the college

GPA's of those NWSS students who completed high school graduation re-
quirements and those who did not.graduate from high school.

The means and standard deviations of college GPA's for high shcool
graduates and non-graduates are summarized in Table VIII. The results
show that graduates achieved significantly higher.college GPA's than
non-graduates, whether or not they left high school before or after
September 1972 (t = -3.92, p<.05, df=126.25).

When the data were stratified by age, however, the mature‘adulf
graduates and non-graduates did about the same and the young adult
graduates earned significantly higher GPA's than young adult non-
graduates (t = -4.29, p<.05, df=109.27). This finding was consistent
with Feldstein's (1974) study that Uséd high school graduation as

a variable.
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Table VIII. Mean Douglas College GPA's, Standard Deviations and "t"
Statistics for High School Graduates and Non-Graduates,
by High School Leaving Date and College Entry Age.

High School High School
Graduate Non-Graduate
Student Mean Mean Test of

Characteristic DC GPA S.D. n DC GPA S.D. n Significance

HS Leaving Date

Pre- . a
Sept. 1972 2.46 1.001 257 2.04 1.056 70 t = -3.01%*
Post- b

Sept. 1972 2-17 994 289 1.3 1.067 27 't = -3.46*

DC Entry Age
Mature Adult 3.08 .893 42 2.84 .861 13 t = -0.87

Young Adult 2.24 .989 504 1.72 1.045 84 t = -4.29%

Average for _
Total Sample 2.31 1.007 546 1.85 1.071 97 t 3.92*

b

*p<.05 2df=105.18 “df=30.37
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Sub-hypothesis 5: There is a significant correlation between high

school GPA and first semester college GPA.

Sub-hypothesis 6: There is a significant correlation between high

school GPA and college GPA, after students attend more than one

semester at DC.

The data summarized in TableIX confirm the hypotheses that there
are low, positive correlations between high school GPA and either first
semester college GPA (r = .27*/7%) or cumulative college GPA (r = .32%/
10%) .

Table IX. Correlation Coefficients of High School GPA with First
 Semester Douglas College GPA and Cumulative Douglas College GPA.

r
(n =

DOUGLAS COLLEGE GPA 643)
First Semester L27*
Cumulative .32*

*p<.05

The relationships were relatively consistent with previous research
that showed high school GPA correlating slightly higher with cumu]afive
post-secondary GPA than with first semester GPA (Lunneborg, 2975 and
Richards, Holland and Lutz, 1967).

*Data are significant at the .05 level.
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The ‘correlation between high school and cumulative college GPA

was Simi]ar to that of Nichols' (1966) r of .33. The finding was lower
than those correlations found in other investigations at the college
level where the r's ranged from .50 to .59 (Baird, 1969 and Richards

. and Lutz, 1967), Compared to studies at the university level, the r
in- this study was also smaller than their average correlation of .45
(Astin, 1962 and 1971, Brown and Wolins, 1965, Fishman and Paéane]Ta,
1960, Goldman and Sexton, 1974; Lunneborg, 1975, Nicols and Holland,
1963 and Richards, Holland and Lutz, 1967).

Hypothesis I1I

VSub-Hypothesis 1: There is a significant correlation between academic

achievement in similar clusters of courses taken at NWSS and DC.

This sub-hypothesis was supported for five clusters: Business,
English/Communications, Humanities, Science and Social Science. The
primary trend in Table X is for low, positive, significant
relationships to exist between the high school and college cjusters in
which the cell size was 100 or more. The éorre]ation coefficients are

summarized in Table X: Business (r = .25/6%), Engiish/Communications

(r = .32/10%), Humanities (r = .34/12%), Science (r = .35/12%) and

Social Science (r = .24/6%).
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Table X. Product-Moment Correlation Coefficients of High School
Cluster GPA's with Douglas College Cluster GPA's.

Cluster - o n
Art - : .18 61
Business , .25*% 100
Farly Childhood Education -.08 Y,
English/Communications .32* | 282
Fashion and Interior Design .29 12
Humanities _ .34% 394
Industrial Arts .30 7
Recreation .16 77
Science | .35% 373
‘Socia] Science .24% 140

*p<.05

The findings for the Business, Eng]ish/Cdmmunications and Science
clusters were consistent with the literature on achievément in speci-
fic subject areas (Lunneborg and Lunneborg, 1969, Mann, 1976 and
Williams, 1950). Other cluster areas have not been studied and
written upon by researchers although correlations between individual

subjects have been analyzed.

Sub-Hypothesis 2: There is a significant difference between'coliege

cluster GPA's of those students who took zero, one to two, three to

four, or five or more courses in that cluster in high school.
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To ensure that the results of 611 previous hypotheses were in-
cluded while testing the final hypothesis concerned with relationships
between high school and college clusters, multiple regression analysis
was performed on the data. |

The first step involved computing Pearson's product-moment
correlations for each cluster. The correlations were between the
criterion variable (college cluster GPA) and the predictor variables
(high school cluster GPA, number of high school courses taken in the
cluster, college entry age and high school GPA). The predictors
having the highest degree of correlation with college cluster GPA
were "High ‘school ‘GPA" and ‘"high school cluster GPA".  Summaries of the
intercorrelation matrices are reported in Appendix VI. The correla-
tions involving dichotomous variables--sex, enrolment status, high
school leaving date (pre- or post-September 1972) and high school
graduation--were not included in the appendix because the correla-
tion figures would be misleading. However, these variables were
included in the regression equations because previous t-tests proved
them .to be significant.

As the second step, two regression analyses were run on the
clusters that had significant correlations between high school cluster
GPA and college c]usfer GPA--Business, English/Communications,
Humanities, Science and Social Science. Results were checked for
homoscedacicity (homogeneity of variance) by producing plots to
examine the residuals. There were no abnormalities with any of the
regressions..

The first regression analysis forced two predictor variables:

"number of high school courses taken in the cluster" and "high school
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cluster GPA".

The second analysis, in which no variables were forced, produced
slightly more powerful prediétion equations. Consequently, only the
summary for the second ana]ysfs and its secondary statistics are
reported in Appendices VII and VIII. Table XI provides skeletal

details of‘this_second analysis.

Tab]e‘XI} Significant Multiple Predictions with Douglas College
Cluster GPA's as Criterion.

2 Standard

Cluster n R .R Error
Business 100 .31 09 1.15
English/Communications 282 .41+ .17 1.08
Humanities 390 .aa%P 0 .95
Science 372 .46 .21 1.00
Social Science 10 L34 13 1.06
*%p<.01

4R reached with 2 predictors in the equation.
bR reached with 5 predictors in the equation.
CR reached with 6 predictors in the equation.

dR reached with 4 predictors in the equation.

The results were expected from the previous analysis of the
intercorrelation matrices. The "high school cluster GPA" was
selected as the first variable in all cases except for the Social

Science cluster. The "number of high school courses" was seldom
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included in the equation, and when it was selected, it was one of;the
last variables to be chosen.

Low, positive significant (**) multiple correlation coefficients
(R's) were found fbr all clusters tested: Business (R =..31/9%),
English/Communications (R = .41/10%), Humanities (R = .44/20%), Science
(R = .46/21%) and Social Science (R = .36/13%).

"High school cluster GPA" was the only variable selected for all
the regression equations and it was selected first in all cases but
the Social Science cluster where it was selected third. This variable
accounted for 6 to 12% of the variance in college cluster GPA when it
was selected first. "High school graduation" was the first variable
chosen in the Social Science regression and accounted for 6% of the
variance in college Social Science cluster GPA.

"Age" and "sex" were included in the prediction equations for the
English/Communications, Humanities, Science and Social Science clusters,
but contributed <1/1000% to the variance in college cluster GPA.

Only the Science and Humanities é]usters selected the variable
"number of courses taken in the cluster in high school" and it was
chosen towards or at the end of the computations, contfibuting an
extremely small amount (1% or less) to the variance of college cluster
GPA. When the equivalency figures were substituted for the variable
labels in the regression equations, for every high school course taken
in Science, the predicted college Science GPA increased by .07 points.
The corresponding increase in the Social Science cluster GPA was.ll.
Therefore, the number of high school courses taken in a cluster made
no significant difference in the college cluster GPA in that area. The

sub-hypothesis 2 was rejected. This finding was supported by the
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majority of the reviewed 1iterature conducted on university students
(Ashcraft, 1969, Byrns and Henmon, 1935, Douglass, 1931, Garrett,
1949, Leonard, 1945, Sexton and Goldman, 1974 and Travers, 1949)
and rearch conducted on college students (Feldstein, 1974).

In summary, high school academic variables, on their own had
lot ability to predict academic success in college. However, when
equivalency figures were substituted for the varféb]e labels in the
regression equations, as high school grades in clusters increased,

so did achievement in corresponding college clusters.
Summary

The hypotheses of this study were concerned with academic achieve-
ment and courses taken in Grades 11 and 12 in New Westminster high
schools and subsequent achievement by students at Douglas College.

The first hypothesis. that there was a significant correlation
between overall academic achievement in high school and college was
supported. Sub-hypotheses confirmed moderately low, signifitant,
positive correlations between high school and college GPA's and
significant differences in college GPA's favoring the female, mature
entry, full-time student who compieted high school graduation require-
ments before September 1972 and waited at least two years before
entering college. For the most part, actua1 differences resulting
from the t-tests were small relative to the standard deviations.

Within the five clusters, fhe hypothesis that there was a
significant correlation between academic achievement in similar
clusters of courses at the high school and college level was supported

in the curricular areas of Business, English/Communications, Humanities,
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Science and Social Science. The predictive ability of grades in the
significantly correlated clusters was low. The primary trend was
for students with higher cluster GPA's in high school to earn higher
college GPA's in the five corresbonding clusters tested.
The sub-hypothesis that the number of high school courses taken
in a cluster made a significant difference in the college GPA of

that same cluster was rejected.
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CHAPTER V

ANALYSIS OF OTHER FINDINGS

In the course of analyzing the data, previously unanticipated
analyses were decided upon, which enabled the researcher to investi-

gate additional questions.

Correlation of College GPA with High School GPA,
' by High School Leaving Date
Pearson's product moment correlations (r's) were computed‘between
high scHoo] érade point average (GPA) and first semester and cumulative
.cd]]ege GPA for pre- and post-September 1972 high school leavers.
The data were stratified by Doﬁglas Co]]ege (DC) "enrolment status",

"college entry age" and "sex". The results of the analysis are
- summarized in Table XII.

The overall correlation betweén high school and college cumulative
GPA's, aS‘previous1y tested, was 1 = .32%/10%, and for first semester
college GPA, r was .27%/7%. | |

When the total sample was categorized according to "high school
leaving date", the pre-1972 group's high school GPA's showed 1dw,
positive correlations with first semester (r = .25%/6%) and cumulative
(r = .27%/7%) college GPA. The r's for the post-1972 high school
leavers were higher: r = .36*/13% and .44*/20%, respectively.

Mdst of the significant correlations with cumulative college GPA

for the post-1972 group (r's ranging from .26 to .55) fell within the

range of those found by previous investigators (r = .33 to .51).1in.

*p<.05
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studies qu]ished between 1960 and 1975.
The primary trend for Table XII is for'fhe high school GPA's of
post-September 1972 leavers to correlate more highly with college
GPA's than those of students.who.left high school before the 1972

graduation requirement changes.

Table XII. Product-Moment Correlation Coefficients of High School GPA

' with First Semester College GPA and Cumulative College GPA,
for Pre- and Post-September 1972 High School Leavers, by
Enrolment Status, Entry Age and Sex.

Pre-September 1972 Post-September 1972

High School Leavers High School Leavers
Student First Semester Cumulative First Semester Cumulative

Characteristic College GPA College GPA College GPA  College GPA

Ilrll
Enrolment Status
Full-Time .36% . .36* .46* .55*
(180)2 (196)
Part-Time .16* .20* .19* 26*
(147) . (120)
DC Entry Age
Mature Adult .11 .16 .75 .85
( 51) - ( 4)
Young Adult .32* _ .33* L37* .45%
(276) (312)
Sex
Female .10 .15% .33* 41*
(120) (153)
Male .25% .25% L31* .39%*
(207) (163)
?Xig?gga;°{e .25% 27 .36% A4+
P (327) (316)
*p<.05

4The number in the brackets ( ) = number of students in the cell.
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When correlations were computed for the subsets of the sample,
the tendencies of the pre- and post-1972 correlations remained.
The r's for post-1972 full- and part-time, mature and young adult
and males and females were higher than those of their pre-1972
counterparts by .04 to .26.

Notably higher correlations were found between high school GPA
and first semester and cumulative college GPA for full-time, post-1972

high school leavers: r = .46*/21% and r = .55*/30%.
Regression Analysis Including High School GPA as a Predictor

A third set of regression analyses were run with the inclusion
of the variable "high school GPAG to determine if this variable was a
better predictor of college cluster GP; than was "high school cluster
GPA"., The Pearson's correlations computed for the first regreséion
analysis indicated sUch a possibility (Table XIII).

Relationships that had been significant between "high school
cluster GPA" and college cluster GPA were also significant between
"high school GPA" and college cluster GPA. The correlation for the
Recreation cluster was only significaht with "high school GPA".

A1l non-significant correlations computed were in the "electives"
clusters which had numbers less than 100: Early Childhood Education,
Fashion and Interior Design and Industrial Arts.

In most of the clusters, except English/Communications and
Industrial Arts, there were greater correlations between "high school
GPA" and college cluster GPA than between "high school cluster GPA"
and college cluster GPA. The English r dropped from .32* to .25* and
that of Industrial Arts, from .30 to .09.
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Table XITI.Product-Moment Correlation Coefficients of Douglas College

Cluster GPA's with High School GPA and High School Cluster GPA.

“High School High School

Cluster ‘ ﬁPﬁ C]usFer GPA n
r ‘r!
Art .29% : .18 61
Business . LA43* .25% 100
Early Childhood Education ' -.03 -.08 32
English/Communications .25%* .32* 282
Fashion and Interior Design .33 .29 12
Humanities .36* .34% 394 -
Industrial Arts .09 .30 7
Recreation .31* .16 77
"~ Science : .39* .35* 373
Social Scienge .42* .24* | 140
*p<.05

The analyses were run on the clusters that had significant correla-

tions between "high school GPA" and college cluster GPA--Business,
English/Communications, Humanities, Recreation, Science ahd Social
Science. 'Residuals were again examined revealing no abnormalities.
Skeletal results are given.in Table XIV. Summaries are reported in
Appendices IX and X.

Only five clusters had significant (p<.01) multiple correlation
coefficients (R's): Business (R = .48/23%), English/Communications
(R = .41/17%), Humanities (R = .46/21%), Science (R = .49/24%) and

Social Science (R = .47/22%). As in the second regression analysis,
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the coefficients were low, although they were slightly higher than
the R's in the second regression analysis for all clusters except
English/Communications. Those R's were: Business (R = .31/9%),
English/Communications (R = .41/17%), Humanities (R = .44/20%),
Science (R = .46/21%) and Social Science (R = .36/13%). The multiple
correlation coefficients just given were significant at the .01 level.
The Recreation R in the previous regression was not significant, and

therefore is not reported.

Table XIV, Significant Multiple Predictions with Douglas College
Cluster GPA's as Criterion, Including High School GPA as
a Predictor.

2 Standard

Cluster n R R Error
Business 100 .48%*& 23 1.07
English/Communications 282  .41%P .17 1.08
Humanities 394  .46%%C |21 .94
Recreation 77 e g .98
Science 372 .49%C 24 .99
Social Science 140 .47 22 1.00
**pe, 01

4R reached with 4 predictors in the equation.
bR reached with 6 predictors in the equation.
“R reached with 7 predictors in the equation.
dR reached with 3 predictors in the equation.

®R reached with 4 predictors in the equation.
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The correlation coefficient of “hﬁgh school .GPA" to college
cluster GPA, when it stood alone, ranged from .32 to .42. This r was
Tower than those found by Baird (1969)--r = .50 to .59, however he
was predicting college GPA, not college cluster GPA.

The English multiple correlation coefficient remained the same as’
with the previous regression analysis because "high school English
GPA" was selected first for the English/Communications equation,
accounting for 10% of the variance in college English GPA. This was
the only high school subject area that was the strongest predictor of
academic achievement in its corresponding college subject area. "High
school GPA" predicted "college cluster GPA more strongly for all
other clusters tested. "High schoo].GPA“ was chosen first in these
clusters, accounting for 13 to 18% of the variance in college cluster
GPA's.

Since "high school cluster GPA" and "high school GPA" were
moderately correlated (see Appendix Vf), it was expected that only one
of these variables would be included in each regression equation.
Three clusters selected both of these variables, entering the "high
school cluster GPA" towards the end--Humanities, Science and Social
Science. The "high school cluster GPA" contributed less than 1% to
the variance of college GPA in each of these clusters, which is also
typical for highly correlated variables in regression analysis.

Only one.consistent pattern appeared for the order of selection
of the variables: ‘"entry age" was chosen before."sex".. "Entry age" was the
only variable other than "high school GPA" selected in all significant
predictions. However, "entry age" explained almost none (less than 1%)

of the variance in the college cluster GPA. "Sex" was included in all
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equations but Business, contributing even less to the variance.
"Enrolment status" and "high school leaving date" were included in
some equations, but their contributions were negligable.

As with the second regression run, the variable "number of courses
taken in the cluster in high school" was selected on]y»forvthe
Humanities and Science clusters. It was chosen towards the middle of
the equations, again contributing an extremely small amount (Tess than
1%) to the variance of co]]ege cluster GPA.

So, as with the academic predictors in the second regression run,
"high school GPA" along with other academic variables displayed low,
positive relationships with academic achievement in college. However,
the primary trend was for students who had higher GPA's in high school
to have higher GPA's in coT]eQe, with high school record having

decreased effect as students get older.
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CHAPTER VI

DISCUSSION  OF DATA

The results of the statistical tests on the hypothesis and
additional tests are combined, analyzed and interpreted in this
chapter under three headings: Sex, Entry Age and Enrolment Status;
Hypothesis I; and Hypothesis II. Other Findings are included with
the appropriate hypothesis. '

The reader is encouraged to keep two facts in mind when reading
this discussion. Although there were significant differences between
GPA's of various groups, for the most part, the actual differences
were small relative to the standard deviations. - Secondly, the
correlation coefficients, although significant, were generally low

with relatively large standard errors for the multiple coefficients.
Sex, Entry Age and Enrolment Status

Female students consistently.earned higher grades than male
students, with their average GPA (grade point average) being .5
above that for men. When the data.was stratified by college “enfry
aQe", young women did significantly better than young men, but the
differences were not significant for mature men and women. Perhaps
young women are motivated to be "good" students and young men are
encouraged to be and do other things during their youth; the reasons
are open to guesswork. |

Similarly, when considering "ehrdlmeht status", full-time young
adults did better than those enrolled part-time, by almost .5 of a

~grade point. Full-time males earned slightly higher grades than part-
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time males. However, the college GPA's of mature adults and females
were not related to "enrolment status'!. There could be several reasons
for these results. Perhaps the out-of-class activities of young part-
time students were interfering W1th their academic wofk--emp]oyment,
family responsibilities, recreation, etc.; perhaps the "environmental
- presses" of the DC campuses did not "fit" with the persona]ities of the
young adult or male part-time students; mature adults and women do .
better even as full-time students; or, yoﬁng students simply have not
made their educational decisions and are simply "filling time".

It appears that maturity, especially for males, was related to
academic success at college, that is, college GPA increased signifi-
cantly with age. It may simply be a‘resu]t of the mature student
having had time to identify his educational and career goals and,
therefore, having a different attitude towards a college education.

Tables III and IV summarize the above data.

Hypothesis 1

There is a significant correlation between high school GPA and

college GPA.

Sub-Hypothesis 1: There is a significant difference between the

college GPA's of those students who entered college before turning
25 years old and those who were at least 25 years old upon entry into

Douglas College (DC).

Sub-Hypothesis 2: There is a significant difference between the col-

lege GPA's of those students who entered DC within two years of leaving

high school and those who waited for more than two years before
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attending college, with neither group having attended another post-
secondary institution in the meantime.

These two sub-hypotheses are grouped together because the results
of their tests indicated similar relationships. Mature adults (25+)
earned much higher college GPA's than young adult entries, whether
part- or full-time. High schbo] students who took two or more years
"off" before starting at DC had GPA's .25 higher than those who went
straight to college from high school or had less than two year break
between the two institutions.

The fact that the college GPA's in this study reflected the
grades of students who might have been taking courses over several
semesters and years, even though those individuals maintained their
original group membership according to college "entry age", provided
strong support for the interpretation that original "entry age" was
significantly related to academic achievement at college.

The above results, summarized in Tables V and VI, indicate that
college GPA increased with fentry age". They could also point to a
poéitive,re]ationship between the duration of time between high
school and college and the resulting college GPA. Experiences be-
tween leaving high school and actually entering college may help.
young peopTe to reassess .their abilities and goals, as well as in-
creasing their motivation for doing well in college. This "matufity
factor" did, indeed, bear some relationship to the academic achievement

of DC students.
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Sub-Hypothesis 3: There is a significant difference between the

college GPA's of those students who graduated from or left New
Westminster high schools (NWSS) before September 1972 and those who
,graduatedfﬁr left after that date.

The British Columbia (B.C.) high school graduation requirements
changed significantly in 1972. The data showed. that pre-September
1972 high school leavers did earn s]ight]y_higher college GPA's
(Tab]e VII). Their higher mean GPA could have been related to the
fact that there.wés a larger percentage of mature adults in the
pre-1972 group (16%) compared to 1% in the post-1972 group.

However, neither the differences between the GPA's of pre- and
post-1972 young adults nor those between pre- and post-1972 mature .
adults were significant. Consequently, maturity was not the primary
variable accounting for the higher grades of the pre-1972 group.

Perhaps changing academic standards at the high school level
contributed to the findings. Academic grade inflation was briefly.
discussed in the introduction to this paper. Dennison,et al. (1975)
suggested that more "A" and "B" high school students were choosing
college over university for the first two years of their post-
secondary education. This would provide an explanation for the
increased mean high school .GPA's of .the postv1972lstudents entering
DC, especially since the,scatterp]ots showed many more students
enrolling after 1973 with high school averages above 3.0. |

The mean high school GPA's of the post;1972_groﬁp were signifi-
cantly higher than the pre-1972 students by .24 of a grade point,
with small standard deviations (.029 and .033) (Table I). Therefore,

it was expected that the post-1972 students would earn higher college
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GPA's than the pre-1972 leavers. The reverse was true; they earned
GPA's an averaQe .26 of a grade point 10Wer although this difference
was small relative to the S.D.'s (1.026 and 1.020).

If grading standards at NWSS were lowered or relaxed after the 1972
removal of province-wide Grade 12 examinations, the introduction of
more liberal graduation requirements, and the promotion of locally
developed curricula, then it would explain the increase in the mean
high school average for the post-1972 high school leavers and the
subsequent decrease in their college GPA's.

A partial explanation for the success of the pre-Septembér 1972
students could be that they acquired study habits, skills and
attitudes from a mofe academically "rigorous" high school experience
which stood them in good stead in their college courses. Perhaps,
as the Academic Board sdggested, it was important for high school
students to be minimally prepared in the curriéu]a of "essential"
disciplines--English, mathematics, sciences, social sciences and
second languages. Such a background may . be a good foundation on
which to build future academic success.

/

Sub-Hypothesis 4: There is a significant difference between the

college GPA's of those students who completed high school graduation
requirements and thbse who did not graduate from high school.

The primary trend in Table VIII was for secondary school
graduates to earn college GPA's an average .5 higher than non-
~graduates. Graduates did better whether they left high school before

or after the change in high school graduation requirements.
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The GPA's of young adult graduates were significantly higher
than those of young adult non—graduates, but this difference did not
hold for mature adult students. Again, the "maturity factor" seemed
to counterbalance the lack of a high school diploma and course béck-

ground .for a mature student later attending college.

Sub-Hypothesis 5: There is a significant correlation between high

school GPA and first semester college GPA.

Sub-Hypothesis 6: There is a significant correlation between high

school GPA and college GPA after students attend more than one

semester at DC.

The correlations between high school G?A and either first
semester college GPA (r = .27*/7%) or cumulative college GPA
(r = .32%/10%) were 1owvand positive.

The correlation between high school and college GPA was roughly
equivalent with Nicols' (1966) r of .33, even though his study was
concerned with students of high academic ability. Such individuals
have not been typical community college students in B.C. (Dennison,
et al., 1975).

The finding was lower than those correlations in previous investi-
gations at the college level--r = .50 to .59 (Baird, 1969 and Richards
and Lutz, 1967). Baird used academic high school GPA, optimally

weighted with American Co]]egevTest scores to predict college grades

*p<.05
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in oﬁcupationa] and academic curricula. Richards and Lutz also used
academic high school GPA. The above factors resulted in GPA's not
truly representative of the high school GPA's of typical college
students. This investigation used total high school GPA.

When comparing the correlation coefficient of this investigation

(r
also smaller than their average r of .45 (Astin, 1962 and 1972,

.32) to those found in studies at the university level, it was

Brown and Wolins, ‘1965, Fishman and Pasanella, 1960, Goldman and
Sexton, 1974, Lunneborg, 1975, Niﬁo]s and Holland, 1963 and Richards,
Holland and Lutz, 1967). Again the high school GPA's used in their
studies were probably weighted because university students' high |
school programs are generally 80% aéademic. This would exp]afn the
higher correlations with the academic programs at universities.

Correlation of College GPA with High School GPA,
by High School Leaving Date

By separating the students according to the date they left high
school, the data could be looked at in Tight of the 1972 changes in
high school graduation requirements.

Correlations between high school and college GPA's of students
who attended high school under the new, more liberal graduation re-
quirements were. consistently higher than those found for the pre-1972
~group, with an average r of .36*/13% for first semester college GPA
and .44*/19% for cumulative college GPA. Table XII summarizes the
data. It appéars that, contrary to the Academic Board's statement,
NWSS grades as predictors of college achieVement are more reliable now
than those grades earned under prior,gradUation requirements.

The results could reflect the fact that the post-1972 leavers
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more likely selected their high school courses on the basis of
interest, ability and need, rather than the pre-1972 restricted course
selections. Presumably, students chose college courses and programs
primarily on this same basis,bthus; higher correlations resulted. .

The data were further stratifiéd by "enrolment status"”, college
"entry age" and "sex!. The resulting significant correlations with
cumulative college GPA were in a similar range (r = .33 to .59) to
those found by previous investigators at the community college level
(Téb]e XII). Specifically, for the pre-1972 group, r's were: full-
time students (.36) and young adults (.33); and for the post-1972
students: fu]f—time (.55), young adults (.45), females (.41) and
males (.39).

The findings for the young adult students indicated that their
high school GPA's were more highly correlated with college GPA than
were those of mature adults. Perhaps "maturity" variables
(encompassing 1ife experiences, motivation, etc.) in ydunger students
were not developed to the point that they showed a strong relation-
ship with academic achievement. |

The correlations for females and males were quite a bit higher
for the post-1972 high 'school leavers. Specifically, for women they
increased from .15/1% to .41/17% and for men, from .25/6% to. .39/15%.
Part of the increase was simply due'fo larger sample sizes for the
'post-1972_group. These results are prdbab]y a reflection of the .
changes in graduation requirements which allowed students to pursue
curricular.areas in high school complementary to their pérsona] needs,

interests and abilities. Again, presumably college programs were

". selected on the same basis.
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Hypothesis 1I

There is a significant correlation between academic achievement

in similar clusters of courses taken at NWSS and DC.

Sub-hypothesis 1: as above.

The positive correlations resulting from the data analysis pro-
vided partial support for the sub-hypothesis, although the values
were low. .The_genera1 trend for Table X was for ciusters with n's
over 100 to produce significant correlations ranging from .25/6%
to .35/12% in Buéiness, English/Communications, Humanities, Science
and Social Science._ The findings for Business, English and Science
were similar to those in the literature on achievement in clusters
and to 50% of the r's calculated in specific subjects, especially
in the science area.

Slightly lower, non-significant r's (-.08/1% to .30/9%) resulted
when clusters of less than 100 subjects were analyzed (Art, Early
Childhood Education, Fashion and Interior Design, Industrial Arts and
Recreation). These clusters represented subjects in areas commonly
_known as "electives". Unfortunately, their sample sizes were not of
equal size to-thdse mentioned above, because it would have been
valuable to see if larger samples would give correlations which were
significant and in a similar range to those of "academic" clusters.
Such results would point to similarities in grading practices and
standards in curricular areas at the college and high school levels.
However, because correlation coefficients do generally increase with
sample size, these results may point to even lTower "real" relationships

for the large clusters.”
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The Academic Board Suggested that province-wide Grade 12 exami-
nations. in English, mathematics, sciences, social sciences and second
Tanguages be reintroduced. Embodied in this statement was the
assumption that high school students should meet minimum standards in
these "essential" disciplines. The results of the corre]atidna]
analysis in this investigation indicated that the relationship between
achievement in high school and college subject areas was low,
therefore, backgrouhd in the "essential" subjects in high school did

not seem a valid prerequisite for success in similar college subjects.

Sub-hypothesis 2: There is a significant difference between college

cluster GPA's of those students who took zero, one to two, three to
. four, or five or more courses in that cluster in high school.

The variable "number of high school courses", when not forced,
was selected in two of the five regression equations. It was the
last prediétor selected for Humanities, contributing 1/1000% to the
variance of college Humanities GPA. This variable contributed an
equally small amount when it was chosen second from last in the
Science cluster. It seems quite clear that success in college clusters
bore 1ittle, if any, relationship to the number of courses taken by a
student in similar high school c]usters.

.Again, the Academic Board's concern. over adequate breparation in
the traditional curkicu]um of the "essential" disciplines was not.
suppbrted by the results of this investigation.

Variables showing significant (* p<.05) relationships with college
GPA in earlier statisticé] tests were inc]uded as predictors in the

regression analyses. These variables were-"highvschool cluster GPA",
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"enrolment status" at college, college "entry age", "sex", "high
school leaving date", "high school graduation" and "number of courses
taken in the cluster in high school”. Generally, "high school cluster
GPA" contributed from 6 to 12% of the variance in college cluster GPA
(R2 column in Table XI).  When from one to five other variables were
included, this percentage only increased by 3 to 9% due to inter-
correlations among the variables.

The values of the significant (** p<.01) multiple correlation
coefficients (R's) Were as follows: Business (.31), English/
Communications (.41), Humanities (.44), Science (.46) and Social
Science (.36).

The standard errors ranged from..95 to 1.15, indicating that
college cluster GPA's predicted on a 0.0 - 4.0 grading scale could
be "out" by 1195 to £ 1.15. This range is quite a bit on a four-point
~grading scale.

Resulting R's when High School GPA was Included
as a.Predictor in the Final Multiple Regression Analysis

Upon examining the’Pearson'svproduct-moment correlations between
high school GPA and college cluster GPA (Table XIII), all r's but two |
were higher than thé correlations between "high school c]uster GPA" and
college cluster GPA. This increase indicated that "high school GPA"
was a better predictor of success in most college subject areas than
was "high §choo] cluster GPA". An interesting change resulted from the
inclusion of "high school GPA" as a predictor: the r in English/
Communications dropped from .32*/10% to .25%/6%. This suggests that
student; planning on taking college courses in this subject area would

be wiser to use their high school achievement in the English cluster
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instead of their high school GPA as a yardstick for future success in
English/Communications.

As was expected, when the regressions were performed, the values
of tﬁe R's increased, except for English. The new significant (**)
R's were: Business (.48), Humanities (.46), Recreation (.42),
Science (.49) and Social Science (.4?). The multiple correlation
coefficient for the Recreation cluster had not been significant in
the first and second regressions.

"High school GPA" was selected first in all equations except
English/Communications. This variable accounted for 10 to 18% of the
variance in college cluster GPA. When from one to six other predic-
tors were included, the percentage increased by 3 to 7%. These fig-
ures were similar to those calculated for the first two regressions.

The standard errors decreased slightly in this regression,
ranging from .94 to 1.08, but still diminished the utility of the
prediction equations.

The . +increases in the predictability of college GPA's in
the Business (+14%) and Social Science (+ 9%) clusters, and the
newly significant R of the Recreation cluster must have been a
result of "high school GPA" representing other variab]eé which re-
lated significantly to achievement in those curricular areas. Per-
haps by using "high school GPA", the addition of experiences in other
high school courses provided an "all-round" measure of student ability
and achievement.

The lack of change‘in the English/Communications R was due to
the fact that "high school English GPA" was the first predictor.

selected in the English regression equation, just as it was first in
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the earlier regression runs. "High school GPA" was the last variable
chosen in this cluster, contributing virtually nothing to the variance
of college English GPA.

"High school GPA" was more highly correlated with all college
c]usfer GPA's, except English/Communications, than was "high school
cluster GPA". Academic achievement in college was, therefore, more
related to a student's total ability, as demonstrated by "high school

GPA", than it was to success in particular subjects.
Summary

In -this investigation, all hypotheses except the last two sub-
hypotheses were supported by the data analyses. Although the results
were significant, for the most part; the actual differences in GPA's
were Small, relative to the standard deviations. Similarly, the
significant correlation coefficients were generally low and their
standard errors were}relatively large for the R's.

The variables "sex", college "entry age" and college "enrolment
status" were significantly related to academic achievement in college.
Women did better than men--a difference that diminished with increased
co]]ege "entry age".  Part-time students earned lower GPA's, especially
if they were young adult entries-or males. |

The low relationship between high school record--GPA, grades in
subject/cluster areas, completion of graduation requirements, number
of subjects taken in high school clusters--and college success also
diminished with increased "time off" between high school and college.
The student who entered college as a mature adult appeared to be

motivated differently. . He probably had clarified his educational and
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career goals and brought his "life experiences" with him.

Students who left high school before the‘Séptember 1972 changes
in graduation requirements did better in college than the post-1972
- group although their high school GPA's had been lower. Either their
curricular background and/or high school academic standards provided
them with an academic advantage during their time at college. There
was. a distinct bossibi]ity that academic grade inflation had occurred
at New Westminster Secondary School.

College GPA's of post-1972 high school leavers were much more
predictable than those of the pre-1972 students. These results were
attributed to the fact that since September 1972, students had been
able to select their high school programs almost totally by choice,
instead of by requirement. The researcher suggested that college
programs, on the whole, were also chosen by interests, abilities
and needs;-thérefore, higher correlations resulted.

Regressions were run on onTy six of the‘ten clusters due to
inadequéte sample sizes: Business, English/Communications, Humanities,
Recreation, Science and Social Science. Although significant multiple
correlations resulted, the abi]ity of the variables used in these
regression equations to predict grades in college clusters was low.

The variables were: high school GPA, high school cluster GPA, number

of courses taken fn high school cTuster, college entry age, sex,

college enrolment status, high school graduation and high school leaving
date. Other variables such as inte11jgence, "environmental press"
including personality characteristics ahd psychological demands,
motivation, socio-economic and employment status, "grade-getting" skills,
etc. were accounting for 76 to 87% of the variation in college cluster

GPA's.
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Success -in college clusters bore little, if any, relationship

to the number of courses taken in corresponding high school clusters.
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CHAPTER VII

CONCLUSIONS AND- SUGGESTIONS FOR ADDITIONAL RESEARCH

Conclusions

This study investigated how the academic achievement and curricula
of Grade 11 and 12 students at New Westminster high schools (NWSS) ,
and other factors, were related to subsequent achievement at Douglas
College (DC)--a community college.

Academic achievement at the high school and college levels was
related; several variables helped to explain the extent 6f this
relationship. Although the differences between the grade point
averages (GPA's) of various groups tested were significant, they often
were small relative to the standard deviations (average S.D. = .89).
Similarly, the Pearson's product-moment and multiple correlation
coefficients were low ( .50) with relatively large standard errors

for the latter statistics.

Sex, Entry Age and Enrolment Status

Women did better than men academically, although this advantage
diminished with increased college entry age.

Part-timé enrolments had slowly been increasing over the past six
years .at. DC and in 1977 they constituted 60% of the student body.
This investigation concluded that part-time students did not do as.
well as those registered full-time, especially if they were young
and/or male. The GPA's of mature students and females varied slightly

with enrolment status.
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Hypothesis [

The data analyses for the six sub-hypotheses supported the
hypothesis that there was a significant correlation between cumu]afive
GPA's in high'school and cb]]ege.

There was a "maturity factor" which played a significant role in
the academic success of college students. Students who were 25 years
old or more when they first entered DC consistently did much better
than younger enfries.' Even students who "stopped out" of education for
two years after leaving high school did better than those who initially
continued right through to college. The fact that a mature student
had not completed high school graduation requirementé made little
difference to later college success.. This was not the case for young
entries who had been high school dropouts. These results gave support
to the "open door" policy of Douglas College with its provision of a
-second chance at.an education.

This study addressed the question of diverging high school academic
standards by investigating the cumulative academic achievement of
college students who left high school before and after the September
1972 changes in British Columbia (B.C.) high school graduation require-
ments. These changes involved the removal of compulsory province-wide
Grade 12 examinations, the introduction of more liberal course,se]éction
requirements and the promotionvof curricula developed at the district
level instead of the provincial level.:

Students who took the more structured programs before the changes
did slightly better in college than the post-1972 students who had
more freedom of course selection and the opportunity of taking two

locally developed courses as part of their graduation requirements.
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Therefore, the pre-1972 group. had higher college -grades despife the
fact that their high school GPA's had been lower than the post-1972
students'. The researcher attributed the academic advantage of the
pre—1972 leavers ‘to variables in their high school background, such
as required basic preparation in "essential" curricula (English,
mathematics, science, social science and possibly languages) and/or
a more ”rigorousﬂ'high school experience wfth higher academic stan-
dards.

The results of statistical teéts did point to the possibility of
Towered or relaxed grading standards at NWSS since the 1972 changes.
Almost all of thé students in this sample had attended only one high
school--New Westminster Secondary School. The. post-1972 students in
this investigation had been eXperiencing academic grade inflation
in Grades 11 and 12 at that school. If community college students
are representative of high school graduates (Dennison, et al., 1975)
and NWSS students are representative of community college students,
then academic standards had declined at New Westminster Secondary
School.

Another interesting finding was revealed when the low correlations
between cumulative high school and college GPA's were stratified by
high school leaving date (pre- or post-1972). The GPA's were more
‘highly related for students who left high school after 1972. The
resulting correlation coefficients of this post-1972 group.were also
more comparable to those reported in.the reviewed literature, although
they were still lower. This was most likely due to the fact that the
studies reviewed in the literature involved either high ability or

university students and used an academic high school GPA. This



82
investigation involved only community college students and used a total
high school GPA.
The correlations showed that high school grades of NWSS students

had become more re]iable as predictors of college achievement since
the 1972 changes, especially for full-time students. The results were
attributed to the fact that after 1972, students could select their
high school courses of study primarily by interest, ability and need
instead of by restrictions and requirements. Presumably, college

programs were selected primarily on the former bases.

Hypothesis 11

There is a significant correlation between academic achievement
in similar clusters of courses taken at high school (NWSS) and college
(DC). The data analyses gave partial support to the hypothesis.

. Academic achievement in college clusters was not related to any
. great extent to either the grades received or number of courses taken
in corresponding high school clusters. The year of leaving high school
also made little difference to the predictive ability of high school
grades. Therefore, the suggestion that college eﬁtrance.examinations
be introduced to ensure that entering students have met minimum stan-
dards in “coré" or "essential" curricula was ndt supported.

‘When “cumulative nigh schoo] GPA" was compared to academic achieve-
ment in co]]ege.clusters, a]}.resu]ting correlations excepf English |
(p<.05) and Industrial Arts (p=non-significant) were higher than those
correlations calculated using "high schod] cluster GPA's". These
findings suggested that academic achievement in college was more closely
related to a student's total ability, as demonstrated by high school

GPA, than it was to success in corresponding high school clusters. The
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exception was the high school English cluster--encompassing communi-
cations, creative and expository writing, English (including grammar)
and journalism--which provided a mdre accurate measure of college
English/Communications achievement. Put more simply, except for
English, it did not really matter how well a student did in particu-
lar subject areas in high schoo];vrather, overall academic achievement
in high school was a better predictor of college succeés.

High school academic record and other variables used in the
regression equations only accounted for 17 to 24% of the variation in
college GPA's.of these clusters: Business, Eng]ish/Communications,
Humanities, Recreation, Science and Social Science. The low values
of the six significant mu]tip]e'correlation coefficients (R's), the large
standard errors, and the number of predictors used to arrive at the R's
- were considered when determinihg the usefulness of the resulting
equations. Weighing the above factors and the time and effort involved
in collecting and calculating the data from high school and college
transcripts, the procedures used in this investigation provided neither
meaningful nor useful data for predicting grades in college clusters.
Using the regression equations to build expectancy.tab1es based on
records of previous college students would not provide meaningful
material for educational decision-making of potential college students,

their parents and friends, or counsellors.
Implications

Educators involved with secondary schools, as a result of the
B.C. Department of Education's impetus, are already addressing the

question of diverging high school étandards and curricula. The steps
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the Department has taken--implementation of province-wide core cur-
ricula and provincial assessment of baseline levels of knowledge in
subjects (PLAP--Provincial Learning Assessment Program)--were not
grounded in an extensive research program.n Rather, the Department
assumed the results from studies on diverging high school standards
and curricula in the United States were indicative of similar patterns
in B.C.

This investigation supported the first part of their assumption,
but provided inconclusive evidence about diverging high school
curricula. Specifically, academic standards at New Westminster
Secondary SchooT appeared to be declining. Students who recently
attended this high school did not do as well at DC as those who left
high school before the 1972 changes in graduation requirements, even
though their mean high school GPA had been higher than the pre=1972
group.

The relationship of high school grades and experience in "essen-
tial" curricular areas to similar college achievement was weak.
Cumulative high school GPA was a better predictor of academic success
in college clusters than were high school grades in those clusters
(except English), regardless of high school leaving daté. These
factors indicated that a student's overall academic achievement at
high school gave a better indication of future academic success in all
subject areas except English. Consequently, this researcher would not
support either the reintroductioh of province-wide Grade 12 examina-
tions or.the introduction of college entrance examinations if their
sole purpose was to establish baseline requirements in the "essential"

curricular areas: English, mathematics, sciences, social sciences and
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second languages.

Granted, students who left high school before the 1972 changes in
graduation requirements had an overall academic advantage at college,
but the reasons for this advantage are open to conjecture. If it
was their more academically rigorous high school experienée and broad
foundation of "essential" curricular éxperience that provided the
advantage, there are implications for the present system of secondary
school education in B.C. Such implications would support the present
"back to basics" movement and the return to a more "rigorous" academic
approach to all curricula in high school. These directions wbu]d
benefit individuals who eventually go on to college, but may prbvide
no future advantage to the majority of high school students who never
go on to post-secondary educatidn.

The remaining implications contain useful information for students,
their parents ‘and friends, and counsellors who are making educational
decisions. |

High school GPA's are more reliable predictors of college academic
achievement now than they were before the liberalization of high
school graduation requirements. Consequently, there is less need than
ever to introduce entrance examinations at.the college. Also,
individuals who have been away from high school, even for as few as
two years, do significantly bettef once at college, whether they have
a high school diploma or not. The above results gave support to the
"open door" pd]icy of the community college, a policy that provides
young and mature adults with easier access to a post-secondary educa-

tion regardless of their academic background.
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Cumulative high school GPA predicted college échievement in all
subject areas (except English) better than corresponding high school
cluster GPA's did. However, high school academic variables, on their
own, were weak predictors of college achievement. Therefore, if high
school records are used when counselling students on educational
choices, then overall high school achievement provides a more accurate
gauge of future success, unless the subject area is English/Communi-
cations.

There is a high percentage of part-time enrolments at DC.
Generally, these students did not do as well as their full-time
counterparts, especially if they were young and/or male. Since par-
ticular concern for part-time students is one of the mandates of
community colleges, hopefully explanations for these findings are

being explored by the college.
Limitations to the Conclusions

There are certain aspects of this research which must be con-
sidered before accepting the Conclusions and Implications.

The investigation was concerned only with students who attended
all or part of Grades 11 and 12 at New Westminster high schools and
subsequently completed course work at Douglas College between
September 1970 and July 1977.

Furthermore, almost oné-quarter of the potential sample was not
included in the study because they had not given the college a tran-
script of their high school record. Thus, the sample was not randomly
selected in any way. Conclusions must be restricted to those students

who had New Westminster high school transcripts on file at DC.
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Nevertheless, generalizations may be made to all NWSS students
who later attend DC on the grounds that college students tend to be
representative of high school graduates and that NWSS students and
graduates are typical community college students. However, it would
be invalid to try to extrapolate from these findings with any confi-
dence to high schools in other school districts, other colleges or
pfovinces where teaching procedures and learning conditions may differ.

There are many variables related to academic performance which
were neither included nor controlled in this ex post facto research.
Some of these identifiable variables are: intelligence; motivation;
curricular demands; "environmental press", which includes personality
characteristics and psychological demands; employment status; socio-
economic status; and "grade-getting" skills. ‘These and other factors
accounted for atAleast 75% of the variance of grades earned in college
clusters/subject areas.

Multiple regression could not be performed on four clusters due
to inadequate sample size: Art (visual and performing), Early
Childhood Education, Fashion and Intérior Design, and Industrial Arts.
These clusters represent subject areas commonly referred to as
"electives". It was unfortunate that only one "electives" cluster,
Business, met the requirements for regression analysis. .None'df the
multiple correlation coefficients proved to be of high, or even
moderate, value in predicting achievement in college clusters.
Nevertheless, it would have been valuable to see if "electives" grades

predicted college achievement as well as "academic" high school grades.
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Suggestions. for Further Research

A Question Remaining Unanswered

Due to small cluster sizes, relationships between college and high
school achievement in most of the "electives" areas could not be ex-
plored adequately. If the number of students taking Art, Early
Childhood Education, Fashion and Interior Design, and Industrial Arts
had been larger, the predictive ability of-these subject areas could

be‘meaningfu11y compared to that of "academic" subject areas.

Explanations Requiring Testing by Further Research

1. Pre-September 1972 high schoo] leavers earned higher grades in
college than post-1972 students who started out with higher secondary
school GPA's. The suggested reasons for these results were either
their broad range of‘”essentia]" currfcu]ar'background and/or higher
academic standards in secondary schoo]_before liberalized graduation
requirements.

Further testing would need to be carried out in order to
confirm these explanations. It would be worthwhile to compare pre-
and post-1972 groups aécording to various levels of high school GPA's
to see'if the relationships remain stable for high and low achievers.

2...Mature adult entries did better in college than young adults,
irrespective of high school graduation, enrolment status, high school
leaving. date of sex. The "maturity factor" was given as the explana-
tion, a factor encompassing motivation, clarified educational and
career goals and life experienées. Data would need to be collected
from students on entry into college regarding these elements to be

able to determine similarities and differences between young and
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mature entries.

3. Cumu]étive high school GPA's of/students who left secondary
school after September 1972 were more highly correlated with their
subsequent college GPA's than weré those of pre-1972 high school
leavers. This increase was particularly Targe for full-time students.

The explanation for the large correlations of the post-1972
group was_that liberal graduation requirements gave them the oppor-
tunity of spending up to 75% of their Grade 11 and 12 years in courses
complementary wfth their interests, abilities and needs; presumably,
college courses were chosen on the same basis.

Information collected from students as to the reasons for
their course selections throughout college and high school would be

necessary data to have for exploring the above explanation.

Questions Formulated as a Result of This Investigation

1. Part-time college students did not do as well as full-time
students if they were young adult entries and/or male.

The explanations for the findings'were open to conjecture
because this variable had not been reviewed in the literature. Since
attending to the part-time student and his needs is a mandate of the
college, this researcher would be interested in investigating how the
college deals with this mandate and what conclusions previous studies
have reached.

The question raised by the finding is: What relationships
exist among off-campus activities, "environmental press" and enrolment
status as far as success in college is concerned?

Douglas Coliege had campuses in fivé'of its supportingvschoo]

U

districts: New Westminster, Surrey, Richmond,Méb1e Ridge'and Coquitlam.
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Students attended one or more of these campuses, depending upon their
programs. Thérefore, it was un]ike]y that DC exerted gﬂ_“environmentai
press" on students; rather, each campus "press" probably played a |
different role in the academic achievement of its respective students,
although a central administration oversees all campuses. The impact of
institutional characteristics could not be discussed in relation to
a specific campus, for example, size of campus, faculty, other
students attending and classroom and library facilities.

2. Academic achievement and number of courses taken in clusters
in hfgh school bore Tittle reiationship to college achievement in
similar clusters. Cumulative high school GPA showed higher correla-
tions with,grades‘in all college clusters except Eng]iSh/Communications
and Industrial Arts. The conclusion most easily drawn from this finding
was that it did not really matter how well a student did in specific
high school subject areas because overall high school academic achieve-
ment provided a better indication of future college success.

The question arising from these results is: Do high school
students with similar high school GPA's do equally well in a given
college program irrespective of the Specific grades received and type
of subjects taken in hjgh school?

3. Sex, college entry age, enrolment status, high school Teaving
date and high school academic variables of New Westminster students
were related to college success in varying degrees. How representative
are the students in this study to high school students throughout the
province? Do the above variables show similar relationships with

academic achievement for students in other colleges?
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4. The variable high school GPA was added to the predictors for
the final regression analysis on the clusters. In all cases except
English, high school GPA was a stronger predictor of college cluster
GPA than were respective high school cluster GPA's. The increase in
the R's of the Business and Social Sciences clusters was much larger
than the increases for other clusters. The Recreation cluster
produced a significant R for the first time.

" Several questions emerged from these results: Why was English

GPA a more accurate predictor of subsequent English achievement? Was
it something to do with the procedure used to compute high school
English cluster GPA's or the subjects included in the cluster?
What variables does high school GPA represent which correspond to
achievemenf in the seemingly unrelated subject areas of Business,

Recreation and Social Science?

Methodology
There are aspects of sample selection procedures used in this
study which -1imit full understanding of the data and interpretation of
the results. The fact that the sample was in no way.randomly selected
made it unwise to extrapolate conclusions.even to co]]ege students who
did not have their New Westminster high school transcripts on file.
In addition, the small sample size did not allow the meaningful
investigation of relationships concerning "e]ectiveé" clusters.
Consequently, a larger sample would be recommended should a
similar study be conducted. It seems that the value of Qsing a
sample of students who all, esSentia]]y,,graduated from the same high
school, was counterbalanced by the small n's. Besides, it is unlikely

that another school district in B.C. could be found that has only one
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high school, larger in size than New Westminster Secondary School.
The use of more than one high school would introduce complications

due to socio-economic status and other variables.
Summary

This study investigated the relationship of academic achievement
and curricﬁ]a in Grades 11 and 12 in high school, and other factors,
to subsequent achievement at a community college.

British Columbia high school graduation requirements were changed
in September 1972 which resulted in the removal of compulsory province-
wide Grade 12 examinations, the introduction of more Tiberal course
selection requirements and the promotion of Tocally developed curricula.
Shortly afterwards, public concern was expressed that academic and
eurricu]ar standards were diverging in the high schools and that grades
earned there were no longer reliable predictors of future academic
achievement. In addition, there was a concern that a high school edu-
cation was not preparing students in certain areas of the traditional
curriculum of the "essential" disciplines: English, mathematics,
sciences, eocia] sciences ahd second languages.

The "open door" policy of community colleges, unlike university
admission requirements, provides individuals with easier access to
post-secondary educafion, regardless of academic record. Almost half
of college students didnot select their high school courses with the
intent of continuing their education and a large percentage never
graduated from high school. The researcher anticipated that the
findings of this study could be used to develop a predictive instru-

ment which primarily used information from high school transcripts.
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Expectancy tables would provide useful material for the educational
decision-making of college students, their parents and friends.

The first major hypothesis explored the correlation between high
school and college GPA's. This relationship was studied by grouping
the data according to various factors: college entry age, number of
years between high school and college, high school leaving date (pre-
or post-September 1972) aor‘comp1et16n of high school graduation re-
quirements. Thé other major hypothesis involved the correlation be-
tween high school and college achievement in similar clusters of courses.
A11 courses offered at the college and high school were alloted to one
of ten clusters according to basic subject area--Art, Business, Early
Childhood Education, Eng]ish/Communications, Fashion and Interior
Design, Humanities, Industrial Arts, Recreation, Science or Social
Science. Changes in college cluster GPA's were investigated according
to the number of courses a student had taken in corresponding high
school clusters. The variables sex, college entry age and college
enrolment status were considered for all hypothesesvtested.

The sample of 643 subjects included students who attended all or
part of Grades 11 and 12 at New Westminster secondary schools (NWSS)
and subsequently completed course work at Douglas College (DC) between
September 1970 and July 1977. T-tests, product-moment correlations
and multiple regression ana]yses were the statistical procedures used.
Although the différences between the GPA's of various groups tested
were significant, they often were small relative to the standard devia-
tions. Simi]ar]y; correlation coefficients were low with relatively
large standard errors for. the mu]tip]e correlation coefficients (R's).

Women did better than men at college, an advantage that diminished
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with increased college entry age. Part-time students did not do as
well as their full-time counterparts, especially if they were young
and/or male. Since particular concern for part-time enrolments is
a mandate of the community college, hopefully explanations for these
findings are already being explored.

There was a positive correlation between GPA's in high school and
college. A "maturity factor" played a significant role in the academic
achievement of college students. Mature entries and those who took
at least two years “"off" after high school earned higher grades. Lack
of a high school diploma made little difference to the college success
of mature entries, which was not the case for young entries. These
results gave support to the,co]Tege "open door" admissions policy.
Further research was recommended on the componenté of the "maturity"
(entry age) variable and the relationship between it and .academic. success.

Students who attended high school before the 1972 changes in
graduation requirements did slightly better in Co]]ege, despite the
fact that their high school GPA's had been lower. The fihdings were
attributed to variables in their high school background such as re-
quired basic preparation in "essential" curricula and/or a more
"rigorous" high school experience with higher academic standards.
Results oflétatistical tests pointed to a recent decline in academic
standards at New Westminster Secondary School.

Corke1ation$ between high school and college GPA'# were slightly
higher for post-September 1972 high school leavers. This was
attributed to the fact that this group of students had been able to

select their high school program of_studies mainly by interest,
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ability and need instead of by the pre-1972 restrictions and require-
ments. Presumably college programs were selected primarily on the
former bases.

The variables used in the regression equations accounted for only
17 to 24% of'the variance of grades in the college clusters.of Business,
English/Communications, Humanities, Recreation, Science and Social
Science. Regréssions were not run on four clusters due to insufficient
numbers of subjects. Academic achfevement in college clusters was not
related to any great extent to either the grades received or the numbér
of courses taken in corresponding high school clusters, for either pre-
or post-1972 high school leavers. The suggestion that college entrance
examinations be introduced to ensure minimal entry standards of prepa-
ration in "essential" curricula was not supported. Success in all
college clusters tested, except English, was more closely related to
high school GPA than it was to experience and/or grades in corresponding
high school clusters. This implied that most pattérns of high school
courses were equally good college preparation, as long as certain

thresholds of ability and past performance had been achieved.
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APPENDIX I

PRE-SEPTEMBER 1972 B.C. HIGH SCHOOL GRADUATION REQUIREMENTS

Guidelines to Academ1c and Technical Programmes

I. Academic and Technical Programme - Arts Specialty

A.

General Education Constants ‘
1. English 11 3. Social Studies 11
2. English 12 4. Physical Health
» Education & Guidance 11
Programme Constants

5. Mathematics 11

6. One of: Biology 11, 7. One of: French 11,
Chemistry 11, German 11,
Physics 11, ' : Latin 11,
Living Science 11 CS, Spanish 11.

Physical Science 11 CS.
Programme Specialties

8. A minimum of three courses:

9. - of which at Teast two must be selected from English
Literature 12, History 12, Geography 120 or Geography 12R,
Mathematics 12, Biology 12, Chemistry 12, Physics 12,
Geology 12 CS, French 12, German 12, Latin 12, Span1sh 12.

10. - but of which not more than one may be se]ected from any
one of the following seven groups:

(a) French 12, German 12, Latin 12, Spanish 12
(b) History 12, Geography 120, or Geography 12R
(c) English Literature 12.

(d) Mathematics 12, a Science 11 (Biology 11, Chemistry 11,
Physics 11, Living Science 11 CS, Phys1ca] Science
11 CS, Pnys1ca1 Science 11 CS) not taken in B.6., a
Science 12 (Biology 12, Chemistry 12, Physics 12,
Geology 12 CS)

(é) A Language 11 (French 11, German 11, Latin 11,
Spanish 11) not taken in B.7., French 12, German 12,
Latin 12, Spanish 12, Beginners' German 11,
Beginners' Latin 11, Beginners' Russian 11,
Beginners' Spanish 11, Beginners' Italian 11

* (f) History 12, Geography 12 0, or Geography 12 R,

Economics 11 Law 11 (not taken under (b) above).

*

(Appendix continued on next page)
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(g) Art 12, Applied Design 12, Drawing & Painting 12,
Commerc1a1 Design 12, Graph1c Design.12, Band 12,
Orchestra 12, Chorus 12, Musicianship 12
Instrumental Survey 12, Stagecraft 12, Act1ng 12,
Writing & Directing 12, Visual Arts 12E Visual
Communication 12A(E), and 12B(E).

*If a candidate offers both Geography 12 0 andbGeography
12 R, accept one Geography 12 only (that one with the
highest Final Grade) as a Specialty course and treat
the second as an Elective.
I1. Academic and Technical Programme - Sciences Specialty

A. General Education Constants

1. English 11 3. Social Studies 11
2. English 12 4. Physical Health
Education & Guidance 11
B. Programme Constants
5. Mathematics 11 _
6. One of: Biology 11, 7. One of: French 11,
Chemistry 11, German 11,
Physics 11, ~ Latin 11,
Living Science 11 CS, . Spanish 11.
Physical Science 11 CS.
C. Programme Specialties
8. Mathematics 12 . 9. One of: Biology 12,

Chemistry 12,
Physics 12,
_ Geography 12 CS.
- 10. One of: Biology 11, Chemistry 11, Physics 11, Living
Science 11 CS, Physical Sc1ence 11 CS Biology 12,
Chemistry 12, Physics 12, Geology 12 CS which
has not been taken in fu]fi]]ing either B.6. or
C.9. requirements.

I11. Academic and Technical Programme - Technical (General) Specialty
A. General. Education Constants |
1. English 11 3. Social Studies 11
2. English 12 4. Physical Health
Education & Guidance 11

B. Programme Constants

5. Mathematics 11

(Appendix continued on next page)
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One of: Biology 11,
Chemistry 11,
Physics 11,
Life Science 11 CS,
Physical Science 11 CS.
One of:
French 11,
German 11,
Latin 11,
Spanish 11.

Accounting 12,
Bookkeeping 11,
Bookkeeping 12,
Business Machines 12,
General Mathematics 11,
Office Orientation 12,
Office Practice 12,
Shorthand 11A,
Shorthand 11B,
Shorthand 11E,
Secretarial Practice 12,
Typing 11.

Construction 11,
Construction 12A,
Construction 12B,
Draughting 11,
Draughting 12,
Electricity 11,
Electricity 12,
Electronics 12,

Frame House Construction 11CS,
Industrial Power 11,
Industrial Science 12,
Mechanics 11,

Mechanics 12A,
Mechanics 12B,

Radio & Wireless 11 CS,
Television 11E.

Acting 11,
Acting 12,
Stagecraft
Stagecraft
Theatre 11,
Visual Arts 11,

Visual Arts 12,

Visual Communication 12AE,
Visual Communication 12BE,
Writing 11,

Writing & Directing 12.

11,
12,

Child Care 12,

Community Recreation 12,
Foods 11,

Foods 12A,

Foods 12B,

Home & Industrial Services
Management 11,

Textiles 11,

Textiles 12A,.

Textiles 12B.

Applied Design 11,

-Applied Design 12,

Art 11,

Art 39 CS,

Art 12,

Commercial Design 11,
Commercial Design 12,
Drawing & Painting 11,
Drawing & Painting 12,
Graphic Design 11,
Graphic Design 12,

Band 11,

Band 12,

Chorus 11,

Chorus 12,
Instiruméntal. Survey 11,
Instrumental Survey 12,
Musicianship 11,
Musicianship 12,
Orchestra 11,

Orchestra 12.

Vocational

Automotive 11,
Automotive 12,
Carpentry 11,
Carpentry 12,
Draughting 11,
Draughting 12,
Electronics 11,
Electronics 12,
Foods 11,

Foods 12,

(Appendix continued on next page)

12,



105

Agriculture 11, Foundry 11,
Agriculture 12, Foundry 12,
Farm Mechanics 11, Graphics Arts 11,
Farm Mechanics 12, Graphic Arts 12,
Forestry 11E, Hairdressing 11,
Forestry 11 CS. Hairdressing 12,

Industrial Electricity 12,
Machine Shop 11,

Machine Shop 12,

Sheet Metal 11,

Sheet Metal 12,

Small Engine Repair 11,
Small Engine Repair 12,
Tailoring 11,

Tailoring 12.

C. Programme Specialties.

8. Mathematics 12

9. One of: Biology 12, 10. One course other than
Chemistry 12, a Foreign Language 11
Physics 12, (French 11, German 11,
Geology 12 CS. Latin 11, Spanish 11)

named under B.7. but
not used in fulfill-
ing that Programme

Constant requirement.

IV. Academic and Technical Programme - Technical (Community
Services) Specialty

A. General Education Constants
1. English 11 3. Social Studies 11
2. English 12 4, Physical Health
Education & Guidance 11
B: Programme Constants

5. Mathematics 11

6. One of: Biology 11, 7. One of: Foods 11,
Chemistry 11, Textiles 11,
Physics 11, Management. 11.

Living Science 11 CS,
Physical Science 11 CS.

C. Programme Specialties

8. Mathematics 12

9. One of: Biology 12, 10. One of: Foodé 12A,
- Chemistry 12, Child Care 12,
Physics 12, Textiles 12A.

Geology 12 CS.

(Appendix continued on next page)
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Academic and Technical Programme - Technical (Commercial) Specialty

A. General Education Constants

1. English 11 3. Social Studies 11
2. English 12 4. Physical Health
Education & Guidance 11
B. Programme Constants
5. Mathematics 11
6. One of: Biology 11, 7. One of: Bookkeeping.ll, -
Chemistry 11, Shorthand 11B..

Living Science 11 CS,
Physical Science 11 CS,
Physica 11.

C. Programme Specialties
8. Mathematics 12

9. One of: Accounting 12, ?1055 One of: Econéhics 11,.
Secretarial Practice 12. Law 11.

Academic and Technical Programme - Technical (Visual &

Performing Arts) Specialty

A. General Education Constants

1. English 11 3. Social Studies 11
2. English 12 4. Physical Health
Education & Guidance 11
B. Programme Constants
5. Mathematics 11
6. One of: Biology 11, 7. One of: Art 11,
Chemistry 11, Musicianship 11,
Physics 11, Acting 11,
Living Science 11 CS, Stagecraft 11,
Physical Science 11 CS, Art 39 CS,
French 11, Writing 11.
German 11,
Latin 11,
Spanish 11.

C. Programme Specialties

8. One of: Biology 12,
Chemistry 12,
Physics 12,
Geology 12 CS,
French 12,
German 12,
Latin 12,
Spanish 12.

(Appendix continued on next page)
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9.. One of: English Literature 12,
History 12.

10. One of: Art 12,
Applied Design 12,
Drawing & Painting 12,
Commercial Design 12,
Graphic Design 12,
Band 12,
Orchestra 12,
Chorus 12,
Musicianship 12,
Instrumental Survey 12,
Acting 12,
Stagecraft. 12,
Writing & Directing 12,
Visual Arts 12,
Visual Communication 12AE,
Visual Communication 12BE.



GRADE

1

1 AND L2

PROGRAMME

SELECTED STUDIES PROGRAMME

(a) EN 11 and EN 12,
(b) SS 11 and PHE 11.
(c) 4 courses from one group.

COMBINED STUDIES PROGRAMME

(a) EN 11 and EN 12,
(b) SS 11 and PHE 11.
(c)'5-7 courses from any listed

(d) 2 courses numbered 12 from ALL STUDENTS TAKE: EN 11 ss 11 below.

the same group as in (c). EN 12 PHE 11 (d) 3 courses numbered 12 from
(e) 1 additional course numbered +any listed below.

12 from any group.
(f) 1-3 more courses from any

group.
Total: 12-14 Total: 12-14

- VISUAL & PERFORMING

ARTS & SCIENCES -~ - COMMERCIAL INDUSTRIAL COMMUNITY SERVICES ARTS
ALG 11 ALG 12 BK 11 AC 12 AUT 11 AUT 12A CMA 11 cC 12 ACT 11 ACT 12
BI1 11 ALG 12H| CMA 11 BK 12 CST 11A AUT 12B FD 11 CR 12 AD 1icC AD 12C
CANL 11 BI 12 MKT 11 BM 12 CST 11cC CST 12A MGT 11 FD 12A |AD 11G AD 12G
CH 11 CH 12 SH 11A co 12 DRF 11 CST 128 MFL 11 FD 12B | AD 11P AD 12p
csCc 11 FR 12 SH 11B GB 12 DRF 11A CST 12C X 11 TX 12A | AR 11 AR 12
EC 11 GEO 12 TY 11 OP 12 ELX 11A DRF 12 TX 12B |BA 11 BA 12
FR 11 HI 12 TY 11B Sp 12 ELX 11C ELX 12A TX 12C |CHO 11 cD 12p
GER 113 LIT 12 MX 11C ELX 12B ' ¢cp 11p Dpp 12
IT 11B PH 12 MX 11D M¥ 12D DP 11 INS 12
Jou 11 ESC 11 MX 1llE MX  12C GUIT 11 ORCH 12
LAW 11 FR 11C TMA 11 INS 11 WD 12
PH 11 FR 1l2C ORCH 11 sT 11
PST 11 WR 11 TH 11 ST 12
PSY 11
sC 11
SP 118

SINIWIHVINDIY NOILYNAYYI TO0HIS HIIH "3°4 2/6T ¥Y3W3Ld3S-1S0d

IT XIAN3ddY -

801
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APPENDIX ITI

A LISTING OF NWSS AND DC COURSES BY CLUSTERS

Art (visual and performing): ART

applied design (ceramics, fabric

arts, jewellry, photography,
sculpture)

drawing and painting

film

music

theatre arts ,

writing and directing

Business: BUS

accounting
advertising
bookkeeping
business machines
business management
consumer economics
economics

general business
housing management
marketing
recordkeeping
sales

secretarial

Early Childhood Education: FAM

Fashion and Interior Design:

FAS

clothing and textiles
fashion design
fashion illustration
home management
interior design
pattern drafting

Humanities: HUM

history
languages
literature
philosophy
poetry

prose

religion
social studies

Industrial Arts: IND

child care

community services

daycare

foods and nutrition

health services

human and family development

English/Communications: ENG

communications
creative writing
English

expository writing
journalism

automotive
construction
drafting
electricity
electronics
mechanics
metalwork
plastic
welding
woodwork

Recreation: REC

community recreation
physical education

(Appendix continued on next page)



Science: SCI

biology
chemistry
computer science
dentistry
earth science
fire science
geography
geology
mathematics
nursing
physics

110

Social Science: SSC

anthropology
criminology

law

political science
psychology
sociology
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APPENDIX IV

NWSS AND DC GRADING SYSTEMS

The grades and related percentage ranges given by NWSS teachers
are quite close to those suggested by the B.C. Department of
_Education. This researcher assumes, therefore, that the range of
grades that the following grade points represent have remained
relatively stable over the past ten years.

Percentage Range

NWSS - Suggested by
Grade Grade Point Percentage Range B.C. Dept. of Education
A 4.0 86 - 100 86 - 100
B 3.0 .72 - 85 73 - 85
C+ 2.5 67 - 71 67 - 72
C 2.0 60 - 66 60 - 66
P (C-,D) 1.0 40 - 59 40 - 59
E 0.0 0 - 39 0- 39

By far the majority of teachers at NWSS indicated they they did not
use the normal curve to determine grades.

Grade
Grade Point Explanation

4.0

OO0 O

6t calculated. Withdrawn.
Not calculated. Incomplete.

—E2Z U0
20=MNw

Instructors at DC are asked not to use a normal curve to determine
the distribution of student grades.

-aDouglas College Student Handbook 1977/78, page 20.
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MULTIPLE REGRESSION ANALYSIS

The predictors for the first regression analysis were "high
school cluster GPA", "number of courses taken in the cluster in high
school", "age", "sex", "enrolment status", "high school leaving date"
(pre- or post-September 1972) and "high school graduation”. The
first two variables were forced into the regression because they were
the basis for the hypothesis. The other variables were entered, one
at a time, according to which had the highest correlation with college
cluster GPA. The amount of variance added to the total multiple
correlation by each new variable was computed, thus it was possible
to identify at which step adding additional variables contributed
1ittle to the total multiple corre]ation coefficient. The stepwise
procedure identified the specific variables which contributed the
highest amount of variance to the predictive equation. The "F to
enter”.and “F to remove" were set at the .95 Tevel.

The second analysis was completed by the same procedure, except
no variables were forced. High school GPA was added to the predictor
variables in the third analysis with no forcing of variables.

Regression equations were developed to express the relationship
between the variables. The equations were stated in the form:

Y' = b1X1 L kak + a, where Y' representod the predicted
college cluster GPA, X represented the scores of the predictors, "a"

was an intercept constant and "b" was the regression coefficient for

- each predictor. Regressions were checked for homoscedacicity by

(Appendix continued on next page)
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producing scatterplots.

The accuracy of the predictions was reflected in the "errors of
estimate" which were squared, totalled, then averaged to determine
the variance. The square root of the variance was computed to
determine the standard deviation which indicated how much confidence
could be placed in the predictions.

The success of the various predictions was evaluated by correla-
ting the predicted college cluster GPA's with the actual college
cluster GPA'é. The resulting number which was computed for each
cluster is called R: the multiple correlation coefficient. R2 1s'an
estimate of the proportion of the variance of fhe college cluster
GPA's accounted for by the independent variables/predictors.

The actual usefulness of the relationships was best indicated by
the standard errors of the estimates and the absolute sizes of the

multiple correlation coefficients.



SUMMARY TABLE OF INTERCORRELATION MATRICES® OF PREDICTOR AND
CRITERION VARIABLES, BY .CLUSTERS, EXCLUDING DICHOTOMOUS VARIABLES
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APPENDIX VI

BUSINESS (N=100)

No. of HS DC Entry DC HS
HS CRS CLUST GPA Age CLUST GPA GPA

1 2 3 4 5

#HS Courses -- 15 16 10 22
HS CLUST GPA -- -11 25 64
DC Entry Age -- -01 -19
DC CLUST GPA -- 43
HS GPA --

ENGLISH/COMMUNICATIONS (N=282)

1 2 3 4 5

#HS Courses -- 23 -06 06 22
HS CLUST GPA -- -15 32 71
DC Entry Age -- 17 -17
DC CLUST GPA -- 25
HS GPA --

HUMANITIES (N=394)

1 2 3 4 5

#HS Courses -- 09 09 19 10
HS CLUST GPA -- -06 34 77
DC Entry Age - -23 -12
DC CLUST GPA -- 36

HS GPA

@Numbers have been rounded to two decimal places and no

shown.

(Appendix continued on next page)
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Appendix VI. Continued.

RECREATION (N=77)

No. of DC DC Entry DC HS
HS CRS  CLUST GPA  Age CLUST GPA GPA

1 2 3 4 5

#HS Courses -- 19 -12 _ 08 09
HS CLUST GPA - -01 16 28
DC Entry Age -- 17 -06
DC CLUST GPA.. - 31
HS GPA , -

SCIENCE (N=373)

1 2 3 4 5

S Courses  -- 24 -10 16 23
HS CLUST GPA -- -12 35 79
DC Entry Age -- 11 -13
DC CLUST GPA -- 39
HS GPA -

SOCIAL SCIENCE (N=140)

1 2 3 4 5

#HS Courses - 05 -04 -02 02
HS CLUST GPA -- -13 20 65
DC Entry Age -- 15 -02
DC CLUST GPA -- 42

HS GPA --
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SIGNIFICANT MULTIPLE PREDICTIONS WITH COLLEGE CLUSTER GPA'S AS CRITERION

2 ﬁe ressiond Correlation With
Cluster n R R Eg tion Additional Variables
quatio r  Rw/2PRw/3 Rw/4 Rw/5 Rw/6

Business 100 .31** .09 1.09+.35CL+.22E .25 .31.

English/ 282 .41** .17 1.66+.52CL+.56A .32 .38 .40 .404 .41
Comm'ns -.125+.1E-.07Y .

06+.38CL-.14S .34 .38 .41 .43 .44
L AA+.AGH. 11C

Humanities 394 .44** 20

—

Science 372 .46** .21 1.24+.51CL+.22E .35 .39 .43 .44 .45 .46
' +.53A-.155+.07C
-.1Y

.29+.63G+.85A. .24 .30 .34 .36
.18CL-.12S

Social 140 .36** .13
Science

+ N

4Independent (predictor) variables are denoted with letters: A is age
upon entry into college (young adult = -1, mature adult = 1), C is number
of courses taken in the cluster in high school, CL is high school cluster
GPA, E is enrolment status (part-time = -1, full-time = 1), G is high
school graduation (graduate = 1, non-graduate = -1), S is sex (M =1,
F=-1), and Y is high school leaving date (pre-September 1972 = -1,
post-September 1972 = 1). The dependent variable is college cluster GPA.

bBw/Z = Multiple correlation coefficient resulting when two variables are
included in the equation. '

**p<,01
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SUMMARY TABLE OF SECONDARY STATISTICS OF SIGNIFICANT MULTIPLE
REGRESSIONS WITH COLLEGE CLUSTER GPA'S AS CRITERION

Degrees First Table of Variables

Cluster Final F¥ of Not in the Equation
Freedom ‘ a Partial F to
(df) Variable” Correlations Enter
Business 4,99** 2/97 C .069 .47
S -.059 .34
E g .175 3.06
A .023 .05
G .037 .13
Y -.075 .53
English/ 11.01** 2/276 C -.019 .10
Communications : S -.106 3.17
E .058 .95
A .228 15.22
G - .021 .12
Y -.101 2.88
Humanities 19.05** 5/388 C .174 12.22
g S -.192 14.93
E .021 .17
A .168 11.29
G .137 7.52
Y -.067 1.75
Science 15.86** 6/365 C .083 2.53
S -.098" 3.60
E .197 14 .86
A .167 10.59
G .003 .00
Y -.106 4.21
Social Science 4.86%** 4/135 C -.053 .39
CL .144 2.89
S -.161 3.62
E .038 .19
A .189 5.09
Y .031 .13

(Appendix continued on next page)
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Appendix VIII. Continued.

%1ndependent (predictor) variables are denoted with letters: A is

age upon entry into college, C is number of courses taken in the cluster
“in high school, CL is high school cluster GPA, E is enrolment status,

.G is high school graduation, S is sex and Y is high school leaving date.
The dependent variable is college cluster GPA.

**p<,01
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SIGNIFICANT MULTIPLE PREDICTIONS WITH COLLEGE CLUSTER GPA'S AS CRITERION,
INCLUDING HIGH SCHOOL GPA AS A PREDICTOR.

L Correlation With
. a
2 Regression Additional Variables

Cluster n R R Eauation
- 9 r Rw/2PRw/3 Rw/4 Rw/5 Rw/6

Business 100 .48** 23 -,07+1.04H-.17Y .43 .46 .47 .48

+.18E+.25A
English/ 282 .41** 17 1.46+.41CL+.56A .32 .38 .40 .403 .408 .41
Comm'ns -.125+.1E-.09Y

+.22H

Humanities 394 .46%% .21 .79+.34H+.41A .36 .40 .43 .44 .45 457
+.1C-.135+.31G '
-.22CL-.06Y *5w/7 .46

Recreation 77 .42** 18 2.2+.56H-.24S .31 .38 .42

+.57A
Science 372 .49*%x 24 .77+.57H+.2E . . .39 .43 .465 .47 .475 .48*
+.55A-.11Y+.05C
- 15+.16CL *Ru/7 .49
Social 140 .42** 18 1.3+.91H+.63A 42 .45 .46 .47
Science -.125-.14CL

aIndependent (predictor) variables are denoted with Tetters: A is age
upon entry into DC (young adult = -1, mature adult = 1), C is number of
courses taken in the cluster in high school, CL is high school cluster
GPA, E is enrolment status (part-time = -1, full-time = 1), G is high
school graduation (graduate = 1, non-graduate = -1), H is high school GPA,
S is sex (M=1, F = -1), and Y is high school leaving date (pre-
September 1972 = -1, post-September 1972 = 1). The dependent variable is
college cluster GPA.

bBw/Z = Multiple correlation coefficient resulting when two variables are
included in the equation.

**p<, 01
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SUMMARY TABLE OF SECONDARY STATISTICS OF SIGNIFICANT MULTIPLE
REGRESSIONS WITH COLLEGE CLUSTER GPA'S AS CRITERION,
INCLUDING HIGH SCHOOL GPA AS A PREDICTOR.

Degrees First Table of Variables

Cluster Final F of Not in the Equation

Freedom Partial F to

(df) Variable? Correlations Enter

Business 7.18** 4/95 C .010 .01
CL -.031 .09

S .054 .28

E .122 1.47

A .091 .82

G -.064 .40

Y -.177 3.12

English/ 9,45** 6/275 C -.019 .10
Communications S -.016 3.17
E .058 - .95

A .228 15.22

G .021 .12

Y -.010 2.88

H .043 .52

Humanities 17.04** 7/386 C .168 11.38
CL .013 4,18

S -.153 9.41

E .016 .10

A .193 15.13

G .096 - 3.66

Y -.084 2.75

Recreation 5.22%* 3/73 C .051 .19
CL .080 .48

S -.236 4.36

E .084 .52

A .194 2.88

G -.076 .43

Y .086 .55

(Appendix continued on next page)



121

Appendix X. Continued.

First Table of Variables

Cluster Final F Deg;ees Not in the Equation

Freedom Partial F to

(df) Variable™ Correlations Enter

Science 15.98** 7/364 C .077 2.18
cL .062 1.40

S -.050 .92

E .185 13.12

A .178 12.13

G -.042 .65

Y -.127 . 6.02

Social Science 9.58** 3/135 C -.033 .15
cL -.111 1.71

S -.131 2.38

E -.031 .13

A .178 4.50

G .047 v .30

Y -.012 .02

@Independent (predictor) variables are denoted with letters: A is age
upon entry into college, C is number of courses taken in the cluster

in high school, CL is high school cluster GPA, E is enrolment status,

G is high school graduation, H if high school GPA, S is sex and Y is

high school leaving date. The dependent variable is college cluster GPA.

**p<.01



