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ABSTRACT

This study investigates time allocation and time use in mathematics
and science classes in Newfoundland and Labrador high schools. 1t
examines how much time is allocated for instruction in these courses, how
much of this allocated time is actually used for instruction, and if the time

can be iated with in ics and science

courses.

Using self-reporting surveys administered to teachers and university
students, it was found that approximately 75 percent of allocated
instructional time in mathematics and science is used for instructic-2 . The
remaining time is used for non-instructional activities such as examinations
and extra-curricular activities. There are also days in which no instruction
occurs because of weather, teacher workshops or student absenteeism.
The achievement data used in this study were compiled from the available
data base supplied by the Government of Newfoundland and Labrador.

The correlation coefficients completed revealed that there are some

weak, positive hips between time al ions and achi in

mathematics and science courses at both the school level and the student



iii
level. Regression analysis done on the student data indicated the time
variable can be used to explain variation in student achievement for

university level mathematics and science courses.
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CHAPTER 1

THE PROBLEM AND THE CONTEXT OF THE STUDY

General Context

Common sense would suggest that the amount of time spent in

learning is an important d i of levels of

Both theoretical models and empirical research can be found to support
this common sense assertion. Time has been examined from many
perspectives in these models. Some have focused on proximate measures
of time such as engaged time or time-on-task (Bloom, 1973; Carroll, 1963);
others have concentrated on more global measures such as allocated time
(Wiley & Harnischfeger, 1974). Each model associates the amount of time
spent learning with student achievement.

In addition to the theoretical base, there have been many research
studies linking time spent learning to achievement. Some of these have
found that allocated time is positively correlated with achievement
(Schmidt, 1978; Wiley, 1974); others argue that it is engaged time or time-

on-task not allocated time that positively with
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(Karweit, 1976). Other researchers claim that since allocated time is
directly related to engaged time, then increasing allocated time
automatically increases engaged time (Walberg, 1983).

The present research base in this area indicates that the concepts for
time are varied. These include allocated time - the amount of time a
teacher allots for learning a particular content; engaged time or time on
task - the amount of time a student is actively engaged in learning; and
academic learning time - the combination of allocated time, engaged time
and student success rate. Regardless of what concept of time is used, most
research studies in this area agree that time is an important variable in
learning.

Much of the research that has focused on time and learning has been
carried out in a particular educational jurisdiction such as a school district.
There is also, however, a comparative research base in which time
allocation and use has been investigated both within countries and across

countries.

The Newfoundland Context
The purpose of this study is to further develop the research base by

examining time allocation and use in the context of high school

i
|
i
|
§
i
|
i
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mathematics and science programs, in a setting in which achievement in
these areas has been a source of professional and public concern. In this
research study, factors that may affect time allocation and use have been
investigated by examining a variety of aspects of time use both within the
school system and those external to the school system. This study is set
within a much broader investigation of factors contributing to low levels
of performance in mathematics and science at secondary and post-
secondary levels. It is a part of and at the same time an extension of the

work conducted by the Tack Force on Mathematics and Science

Achi which was ished by the G of Newft
and Labrador in June, 1988. The present study being part of a policy
study is set in a specific educational jurisdiction and does not make any
comparisons to situations in other parts of Canada or other countries.
This study was conducted in the province of Newfoundland and
Labrador during the 1988-89 school year. Newfoundland and Labrador is
a small province of Canada with just over 200 schools offering the senior
high school program. Of these schools, 157 are considered to be rural and
the remaining schools urban (Banfield, 1989a). Many of these rural
schools offer primary, elementary and junior high programs as well as the

senior high program. Most of the high school graduates who pursue post-
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secondary education attend the one university in the province, Memorial

University of land, with the i ing one of the
technical schon's or community colleges. or universities outside the
province.

In 1982, the province introduced a new high school program which
added one year to the curriculum. This reorganized program aimed to
organize the high school curriculum in Newfoundland so that it would be
comparable to curricula found in the rest of Canada. It broadened the
curriculum to include new courses and at the same time decreased the
time allocations per year for other subject areas including mathematics.
The purpose for this was to give the students the same amount of
instruction in certain areas as they had received under the old system and
at the same time broaden the spectrum of courses in other areas. The
program has a tri-level mathematics program, with Basic Mathematics for
those students not planning on post-secondary studies, and Academic and
Advanced Mathematics for those who do plan on pursuing either college
or university programs. The program also offers a wide range of science
courses including Chemistry, Physics, Biology, Geology and General

Science.
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The reorganized program introduced the credit system for evaluation
with a minimum of 36 credits required for graduation. The evaluation
system in the final year of the senior high school program in the province
of Newfoundland and Labrador is a shared system. Fifty percent of the
students’ mark is awarded by the school. The remaining fifty percent is
obtained from the score that the students receive on a provincial
examination administered in June. These examinations are written by all
students across the province and are commonly referred to as public
examinations. A student must complete a minimum number of these
examinations in order to graduate.

Since the introduction of the reorganized high school program, a
gradual reduction in success rate in the provincial post-secondary
institutions has occurred. This problem reached such a level in recent years
that in 1988 the Government of Newfoundland and Labrador established
a Task Force, with a broad mandate to investigate problems in

mathematics and science education.

Concerns of School and District Personnel
In the preliminary stages of its investigation, members of the Task

Force conducted interviews with school and district personnel. This
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allowed the Task Force staff to ascertain the perceptions of people in the
field concerning many facets of the school system including time use.
These concerns are outlined below.

When the reorganized high school program was introduced in 1982,
the number of courses available to students increased, as did the number
of courses students were required to complete. This means that the
amount of time required for evaluation - both formal examinations and in-

From imi i fons with district

class testing also i
and school personnel, it was learned that people at both levels of the
system were unanimous in their concern over the considerable loss of time
associated with the scheduling of tests and midterm examinations. Those

interviewed indi that scheduling of inations for the large number

of high school courses requires anything up to three weeks (Banfield,

1989¢).

1t is not only ion that imposes ictions on i
time but also non-academic activities that occur within the school system.
According to discussions with school and district personnel, most agree that
although the school year in Newfoundland is officially 187 days long, in

reality the number of instructional days is closer to 150 days because of

disruptions due to weather, furnace ) P!
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days, graduations, examinations and a variety of other factors. Many
principals and administrators agreed that in many instances students in
school were considered to be a captive audience for all sorts of agencies
and groups, resulting in even further losses in instructional time (Banfield,
1989c).

The school schedule also affects the amount of instuctional time
available. This study addresses two aspects of the school schedule that
impinge on the instructional time available for mathematics and science -
homeroom periods and class changes. Because of the way in which the
high school program is set up, it is necessary for the schools to have

homeroom periods in which is recorded, are

made and other managerial tasks are performed. There is no one policy
for allocating time for this class session so that schools can have it
incorporated into the instructional time or can have a separate period for
this purpose. If the homeroom period is incorporated into the
instructional time, then some instructional time is lost for each homeroom
period.

The second aspect of the school schedule which involves time is
changing classes. Students and teachers generally change classes between

periods but as is the case with homeroom periods, there is no set policy for
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this, so often no specific time allottments are in place. Therefore,
instructional time is lost at the beginning of each mathematics or science
class. If only one minute is required to change classes, that is
approximately five minutes a day which is equivalent to 22 class periods
throughout the year.

In addition to the instructional time lost because of factors within the
school system, many external factors account for lost time by the students.
Many students in the urban centres have part-time jobs which often
interfere with their studies. This point was also brought forward during
preliminary discussions with school and district administrators (Banfield,
1989¢).

Besides work commitments, students lose instructional time in
mathematics and science for a variety of reasons. Ininterviews with school
and district personnel, many teachers expressed concern that absenteeism
is a problem in many schools in the larger centres (Banfield, 1989c). For

example, it is common for many students rot to attend on days just before

holidays or inati On such i i i time is lost

because such high absentecism makes it is impossible for any teaching to

take place. On other students lose i i time.

Students miss classes throughout the day for many reasons including
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medical appointments, drivers’ test and sometimes indiscriminately without

reason.

Concerns Made Known Through Submissions
Another part of the data collection process of the Task Force was
receiving submissions from individuals, special interest groups and
educational agencies. There were 93 of these briefs presented to the Task
Force for consideration. In many of these submissions, there was some
reference to time. The main concerns of some of these groups as
indicated in the briefs is outlined below:
1. Many of the teachers said they feel that it is extremely difficult to
cover all the required topics in the time available and that there is
no opportunity for enrichment or remediation.

2. The school districts expressed concern that the reduction in time

for

to poor student performance
in that subject and that the time should be increased; this would
permit enrichment, remediation, and review and reinforcement of

basic concepts.
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3.  The instructors and administrators at many of the post-secondary
institutions expressed their view that the time devoted to mathematics
in senior high school be increased substantially. Professors and
instructors also expressed concern over the quality of preparation of

the students entering the various institutions.
Based on the submissions, it appears that time allocation and use is
a concern of many groups and individuals. This research study will address

many of the concerns expressed in these briefs.

Research Questions
The preliminary work done by the Task Force indicates that time
allocation and use is a concern of many teachers, administrators, school

district and i at pos It is

evident from this work that the concerns exist but the question of whether
or not they are justified remains unanswered. There has been no study
done in Newfoundland and Labrador to determine how the allocated time
in mathematics and science is used, or if the time use is a factor that
affects achievement in these areas.

This research project is based on the following questions:
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L How much instructional time is lost throughout the year within
the school system?

2 Wh-t are the perceptions of teachers and students of the
effect of time lost?

3 How does this instructional time lost affect achievement in

mathematics and science?

Overview of the Methods

This study is mainly concerned with examining the amount of
instructional time spent on non-instructional activities and its relationship
to achievement in mathematics and science. Data were gathered from two
populations: high school mathematics or science teachers, and first-year
post-secondary students. General purpose survey instruments were used
for this study. The instruments included items on a range of conditions in
the schools with time allocation and use being one of these. This study
relied on survey reports rather than first-hand time measures. This
approach supplied perceptions, rather than exact measures of time.

The quezionnaires were administered when the Task Force on
Mathematics and Science Achievement undertook to examine the factors

that could contribute to lowered achievement in mathematics and science
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at the post-secondary level. The overall study dealt with a multitude of

possible concerns including teacher assignment and workload, evaluation

practices at the secondary and post: levels, student

and student p ion for p y instituti This study which
utilizes a part of the data of the larger study relates only the amount of

instructional time spent on non-i i activities to achil in

mathematics and science. This study is based upon selected questions from
the various surveys. If this study had been an independent one, the data
collected on time allocation and use would have been more extensive.
Other data collecting methods such as interviews and case studies could
have been employed. Since the research done was part of a much broader
investigation, it was not feasible to use these tools to collect data on one

particular factor been examined.
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CHAPTER 2

REVIEW OF THE LITERATURE

Historical Perspective

The concept of time and how it is used in the classroom has

and hers since the early part of the twentieth
century. In the first half of this century, the focus of the research was on
how time is allocated to the various subject areas (Holmes, 1915; Mann,
1928; Payne, 1905). These surveys distinguished between particular subject
areas and the time that students are engaged in learning that particular
subject,

In addition to the survey, Mann studied the school districts’ records
to determine if there were any prevalent trends in time allocation. The
earliest record of time allocation by subject matter found was in 1855-56
in Cleveland, Ohio. These early studies indicate that more time was spent
on academic subjects such as mathematics and reading and less time was

spent on non-academic subjects such as physical education and music.



Carroll’s Model
One of the earliest models that considers time as a variable to
learning was proposed by Carroll (1963). Unlike the earlier surveys,

Carroll conceptualized the influence of time on learning and laid a

framework for many subseq and In his theory,
Carroll says that learners will succeed in learning a given task if they are
given the time necessary to learn the task. Carroll defines time as that
which is actually spent on the act of learning not that time which is
allocated.

The essence of Carroll's model is that learning is a function of the
ratio of time spent to time needed with the time needed being a function
of aptitude, quality of instruction and ability to understand instructions.
Time spent learning is a function of opportunity to learn and perseverance.

All of this is embodied in Carroll's well known functional
relationship,

Degree of learning = f (time actually spent / time needed)
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Each of the factors that Carroll presumes to affect the time spent in
learning are described below:

1. Opportunity to learn - The amount of time a teacher allots for
learning a particular content. Some programs present material at such a
rapid pace that most students are kept under continual pressure and the
slower students fall behind while others are so slow that the faster students
lose some motivation for learning.

2. Perseverance - The amount of time the learner is willing to
engage actively in learning the objective. Perseverunce is characterized by
behaviors such as working beyond the time required or continuing to work
on the content even after negative feedback has been received.

‘There are also factors which determine how much time a person
needs to spend in order to learn the task:

1. Aptitude - The amount of learning time necessary for a student
to master an objective under ideal learning condition. Carroll says that the
higher the learner’s aptitude, the shorter the time needed for learning.

2. Quality of it ion - The clarity and ization of i

which facilitates learning. If the teacher's instructions are not clear or
precise, then the learner may need more time than would otherwise be

required.
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3. Ability to understand instructions - Verbal or general intelligence.
Students with a high ability to understand instructions will be less affected

by poor instruction than students with a poor ability to understand.

Adaptations of Carroll’s Model

Other models that adapted Carroll’s work include those of Bloom
(1973), Wiley and Harnischfeger (1974), and Bennett (1978). Bloom
(1973) argued that it is not allocated time but the amount of time that the
learner is actively engaged in learning that is important for learning. In
this model, the idea that allocating the same amount of time to each
student will not bring about mastery of the learning task for many of them
is emphasized. This model provides extra time so that the students can

errors and mi i Bloom claims that allocated time

and achievement are not related but said that the learner’s previous

learning interests and motivation affect their learning and the

amount of time in which they will actively participate in learning. Bloom
defined schooling in terms of what is learned rather than how much time
is spent. This concept is the basis for a wide body of research usually

referred to as "mastery learning".
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Two other researchers advocating that quantity of schooling is a

major predictor of achi are Wiley and Harnit (1974). The
central theme of the Wiley and Harnischfeger model is the idea that all
student outcomes are a function of student pursuits, and that the quantity
of schooling variable is an intermediate one which links student
background and student performance. The model distinguishes between
student time and teacher time with achievement being a function of both
of these. Wiley and Harnischfeger argued that student achievement is
determined by two variables: total time needed and the wotal time the
student actually spends on the task. Like Carroll and Bloom, Wiley and

Harni: make the between all time and active

learning time.

Another model in which learning time is considered a critical
determinant of achievement was proposed by Bennett (1978). As with the
other models, Bennett defines learning time as that in which students are
actively engaged in learning and views it as one component of quantity of
schooling. This quantity of schooling also includes time allocated to
curriculum, transition time between activities and time used for classroom
management. Bennett argues that only the amount of time in which the

student is actually comprehending the task is directly related to



achievement.

‘These models are a sample of the many learning models that include
time and which generally link instructional time and leaming outcomes.
From these learning models, it seems that time is perceived as a necessary

component in learning.

Studies Conducted Relating Time and Achievement

Since the development of Carroll’s model, many researchers have

linking opp ity to learn with student
achievement (Borg, 1980; Comber and Keeves, 1973; Rosenshine, 1980).
Each of these researchers has found that there is a relationship between
opportunity to learn and student achievement. The research findings often
indicate that the time teachers allocate to learning is positively correlated
with student achievement (Schmidt, 1978; Wiley and Harnischfeger, 1974;
Wiley, 1976).

The research findings involving time are often inconsistent, with
some studies showing that time is a good predictor of achievement, others
showing small gains in achievement due to time (Karweit, 1976; Schmidt,
1978) and still others failing to find a relationship between allocated time

and achievement (Smyth, 1976). Not only have the rescarch findings been
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but the dol for the studies on time has also

differed. Some of these p di include ion, teacher
and student interviews, teacher, school and district records and teacher
self-reports of time allocations. Ross (1984) noted that one of the
consistent findings is that much time is spent in transitions and other non-
instructional activities (Borg, 1980; Rosenshine, 1980).

One of the most comprehensive studies in education is the Equality
of Educational Opportunity Study (Coleman et al., 1966). This was a
national study of the school system in the United States conducted in 1966.

One of its ions that p much di ion and debate was that

schooling has no effect on achievement.
Wiley intended to refute Coleman’s allegation that schooling has no
effect on learning by reanalyzing the data from the Equality of Educational

Opportunity Study. According to Wiley (1974) the important question is

not "MNnes schooling have an effect?” but rather "What effect does
schooling have?". Wiley defined quantity of schooling as the average
number of hours of schooling for students in a particular school calculated
by multiplying average daily attendance by the number of hours in a school
day by the number of days in a school year, Wiley reanalyzed Coleman's

data obtained from the Detroit metropolitan area sample and predicted
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the effect of changes in allocated time on student achievement in verbal
ability, reading comprehension and mathematics. From the regression

analysis that was d, Wiley luded that i ing the number

of days in the school year, the number of hours in the school day and the

average attendance by twenty-four percent would bring about gains in

achi in ics by approxil hird. The major
limitation to the analysis was that quality of instruction, actual time on task
or the amount of non-instructional time in the classroom was not
considered.

Subsequent research (Karweit, 1976) re-examined Wiley’s conclusions,
and analyzed the data used by Wiley making adjustments for within school
background differences. Data for this analysis were also part of the data
from the Equality of Educational Opportunity Study, and included the data
that had been obtained on central schools in Washington, Cleveland and
Baltimore. The analysis from this study indicated small effects for quantity
of schooling; no large positive effects such as those found by Wiley were
evident. This study also did regression analysis for schools in Detroit,
excluding the central schools but, again the effect of quantity of schooling
was marginal. Karweit concluded that quantity of schooling should not be

dismissed but that alternate measures of time spent should be considered.
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In particular, emphasis should be given to proximate measures such as

time-on-task as opposed to more global measures such as time allocated
(Karweit & Slavin, 1981).

A study by Schmidt (1978) attempted to determine the effect that

quantity of ing has on student achis in six subject areas at the

high school level. Schmidt hypothesized that the more time spent in a
given curricular area, the better the resulting achievement in that area, and
that variations arise from differences in the course offerings available to
students in different high schools as well as variation in course selections
by students. In the study, quantity of schooling was defined as the number
of hours of instruction received by the student during the last three years
of high school. The data used were collected by the U.S. National Center
for Educational Statistics as part of the National Longitudiral Study of the
High School Class of 1972 and were obtained on 9 192 students in 725
schools throughout ihe U.S. For each student, Schmidt calculated the total
number of periods tal-en by the student during the last three years of high
school for all six curricular areas. The analysis indicated that major
differences exist in the quantity of schooling a student receives in various
areas of the curriculum. Major differences were also noted for

achievement among the various curricular areas. Based on the research
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findings, Schmidt concluded that quantity of schooling is one of the
determinants of academic achievement.

Schmidt (1983a; 1983b) did a second study using the same data

source to d ine if quantity of ing was a i of

achievement. This study differed from the previous one in that Schmidt

lled for student t istics such as race, sex, ability

and socioeconomic status. In this study, Schmidt conducted a regression
analysis and from the coefficients again found that quantity of schooling
has a small and positive effect on academic achievement with the most

significant effects found in mathematics and science.

Academic Learning Time

Fi-her (1978) headed one of the most extensive studies concerning
time, the Beginning Teacher Evaluation Study (BTES). This study was
conducted in San Francisco by a group of researchers over a period of
severai years. This study introduced a further refinement of the concept
of time use referred to as academic learning time (Fisher et al, 1978). As
defined by Fisher and his colleagues, Academic Learning Time is
comprised of three elements: (a) allocated time - amount of instructional

time; (b) engaged time - time on task; and (c) student success rate -
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p of correct resp The hypothesized that the

large amount of academic learning time will be associated with higher

achievement levels. The study i i in ics and

reading in grades two and five, with a focus on basic skills. The data were
collected from 50 grade two classrooms and 50 grade five classrooms using
students who were of average ability being between the twenty-five and
sixty-five percentile. The study intended to describe current teaching
practices and classroom conditions that foster student learning.

Its main findings were as follows:

1, The amount of time that teachers allocate to instruction in a

particular subject area is positively related to achievement.
2; The proportion of allocated time that students are engaged in

learning is positively related to achievement.

3 The proportion of times that math ics tasks are !
lly is positively related to
4, Increases in academic learning time are not associated with

more negative attitudes towards mathematics, reading or
school.
5 When teachers’ attention to academic instruction is decreased,

student achievement is lowered.
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The BTES found that, on the average, students were engaged 73
percent of the allocated time and that teachers who had more allocated
time generally had higher engagement rates.

A more recent study of academic learning time and achievement
supports the findings of the BTES project. Wilson (1987) observed classes
of regular elementary students and special education elementary students.
His conclusions concurred with what Fisher had found. Wilson found,
however, that the special education students, on the average, were off task
more often than the regular students and that their success rate was
significantly lower.

Following up Fisher’s findings, Rosenshine (1980) re-analyzed some
of the data obtained in the BTES study to determine how allocated time
is spent in the elementary classroom. In this study, how time is spent is
divided into three types of activities: (a) academic activities - reading,
mathematics, science, and social science; (b) nonacademic activities -
music, art, storytime; () non-instructional activities - class business,
transitions, waiting between activities.

Rosenshine found that almost 20 percent of the time is spent in non-
instructional activities - waiting after finishing an assignment, going to and

from lunch and recess, transition between activities. The study concluded
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that nonengaged time is inevitable. In all of the classrooms that were
observed by the BTES staff, time was spent passing out and collecting
books and papers. Students spent time waiting for help, corrections, or
instructions. Rosenshine noted that seatwork and students working alone
dominate mathematics classrooms with 75 percent of the class time being
spent in these activities. It was concluded that students are less engaged
when they are doing seatwork than when doing teacher-directed activities.
He examined the correlations between allocated time and engagement rate
in mathematics and reading and concluded that allocating more time to
these subjects does not imply less engagement time.

Another study on academic learning time and achievement was done
by Stallings (1980). Stallings investigated the distribution of time across
activities in 87 secondary remedial classrooms. In this study, time was

into i ive and It was found that

in where h: ge time was spent on management
or written work (noninteractive instruction), fewer gains were made. The
off-task variables that were found to be negatively related to reading gain
include social interaction, noninvolved students, and transition time ( for
example, the time taken to get papers passed out or collected). The study

did find that the amount of time allocated to specific reading activities
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(interactive instruction) significantly affects student gain.

In 1981, a National Commission was created to examine the quality
of education in the United States. The report of this commision has
become one of the most well known critiques of education. One of the
factors that the commission considered was time. The findings of the
commission regarding time is summarized below:

Evidence p to the C issi d three

disturbing facts about the use that American schools and
students make of time: (1) compared to other nations,
American students spend much less time on school work; (2)
time spent in the classroom and on homework is often used
ineffectiv.ly; and (3) schools are not doing enough to help
students develop either the study skills required to use time
well or the willingness to spend more time on school work

(National Cq ission on in Education, p. 21).

The National C ission on in Education (1983)

recommended “that significantly more time be devoted to learning the
New Basics. This will require more effective use of the existing school

day, a longer school day, or a lengthened school year" (p. 29).
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Research indicates that there is a substantial amount of instructional

time lost during the day and that the day could be used more efficiently
and effectively (Hornberger, 1987; Lindsay, 1988; Lowe & Gervais, 1988;
Meclntyre et al., 1983). These studies conclude that allocated time is
teacher controllable, therefore, teachers need to work efficiently to
minimize lost learning time. These studies have found that when the

/! activity is i it is domi d by seatwork and that

schooltime is often spent in non-academic activities.

Comparative Studies

Before the Commission’s report was even published in 1983, there
had been several studies done comparing the performance of American
students with the performance of students in other industralized countries
(Comber & Keeves, 1973; Husen, 1967). Since that report was released,

similar studies have been (1987) i

mathematics classes in the United States, Japan and China. In this study,
it was found that American students are not performing as well in
arithmelic, algebra, and geometry as Asian students, and that, on the
average, American teachers spend three hours a week on mathematics,

while Japanese teachers spend eight hours a week and Chinese teachers
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spend twelve hours a week. Within the time devoted to mathematics
classes, direct instruction is less for American students than for Chinese or
Japanese students, From observations, it was concluded that 15 - 20
percent of classroom time in United States is spent in irrelevant activities
such as talking, or being out of their seats. American students spend more
time doing seatwork than their counterparts in China and Japan. Japanese
and Chinese students are in class for more hours per week and for more

weeks throughout the year.

Summary

The concept of time has been studied by many researchers for
decades, dating back to the turn of the century. The researchers have
investigated time in the classroom from many perspectives. They have
studied allocated time, instructional time, time on task, time off task,
engaged time, and academic learning time. They have also studied the
relationships between time and achievement, and between time and
learning. It has been examined within a single country and across different
nations.

As we near the end of this century and analyze the work of previous

researchers, it seems that there is still no solution on how time in the




29
classroom may be used most effectively to facilitate learning. Research
suggests that teachers should allocate more time to academic subjects.
Students should be kept engaged in their learning tasks to obtain
maximum benefits. Teachers should remember that student learning
depends on how the available time is used, not just the amount of time
available to them.

Many of the research studies concerned with time allocation and use
were conducted in large schools in urban centres. This research study will
further develop the existing research base by p.oviding a study in what is

primarily a rural setting in Canada.
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CHAPTER 3
DESIGN OF THE STUDY

This chapter presents a description of the design of the study and
includes information about the sample, the instrument, the method of data

llection and the statistical p di used to analyze the data.

Populations
The studyis based on information gathered from two populations.

The first consisted of 809 d who a

administered to high school mathematics and science teachers throughout
the province of Newfoundland and Labrador during the school year 1988-

89. The population size and response rate is summarized in Table 1.



Table 1
Population Sizes and Response Rates

for High School Teachers

Variable Response
Population 1087
# Respondents 809
% Population 744
% Male Respondents 825
9% Female Respondents 175

The second target population consisted of first-year students enrolled

in ics courses at post: dary institutions in the province of
Newfoundland and Labrador during the fall of 1988. Students from four
institutions were included: Memorial University and Grenfell College are
two degree granting universities; Cabot Institute and Marine Institute offer
technological and trades oriented programs. Approximately 72.7 percent

of the total population of first year students at these four institutions

to the first i ire that was ini d in

A breakdown of the response rate for the various institutions is given in

Table 2.
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Table 2
Population Sizes and Final Sample Sizes
for Post-Secondary Students

September Survey

Post-secondary Target Achieved Percent
Institotion Population Sample

Memorial 248 1945 660
Grenfell 502 9% By
Cabot ™ 640 89
Matine 216 21 %09
Total w5 232 1

There is one source of possible bias in the September survey. The
lower response rate for Memorial University occurs because, students
there completed the survey on a voluntary basis. When the first-year

students registered at Memorial University, they were asked to write a

test in

and to plete the ionaire. Some
loss of subjects occurred because the test was not mandatory. To
determine if there was any difference between those students who

answered the survey and those who did not answer the survey, marks on
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the high school public inations in Academic/Ad Math.

were for and This

indicated that those students who answered the survey had achieved a

slightly higher average mark in Math ics (Academic: 65.7%, Adv d:

68.6%) than those who did not answer the survey (Acadewmic: 61.9%,
Advanced: 66.5%) (Mills, 1989).

Unlike the other surveys, the follow-up survey in November was
administered to a sample of the first year students at the various post-
secondary institutions. There are three sources of possible bias in the
follow-up survey. First, to ensure that university students who had
dropped mathematics would not be omitted, it was decided to administer
the survey to students in first-year English rather than Mathematics classes
at Memorial University and Grenfell College. Some unforseen difficulties
were encountered when a number of English instructors at Memorial
proved unwilling to allow the survey to be given in their classes so near
the end of the semester. Second, the absentee rate in some of the classes
surveyed was fairly high. Third, studenis who had dropped out of the

institution were not surveyed. The latter two factors also affected

at other instituti there are grounds to believe that

these samples are of the total lations since
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the students in the 39 classes surveyed at Memorial and the students at the
other institutions were from the same range of backgrounds and enrolled
in the same range of programs as those responding to the initial survey,
In as far as the students in the initial survey, where they constitute a high
proportion of the population, are representative, so too are the students
in the follow-up survey. See Table 3 for a profile of the various samples
compared with the target populations. Table 3 indicates that the
percentage of students from the University sample (Memorial and Grenfell
combined) enrolled in the various courses corresnond closely to those of
the University population.

Table 3
Profile of Sample Compared With Target Population

Percentage Enrolment in Various Courses and Programs

Variable Population” Sample
Biol. 100 2 5
Chem, 1000 20 a
Chem. 1800 9 10
Phys. 1050 3 3
Phys. 1200 19 B
Phys. 1000 1 1
Math. 1000 13 165
Math, 1050 8 n
Math. 1080 51 8

* Population Statistis were oblained from the Registrar's office at Memorial University.

i
i
i
1
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Sampling Error

All data derived from sample surveys are subject to sampling error.
Sampling error is the difference between the characteristics of a sample
and the characteristics of the population from which the sample was
drawn. The size of the error depends on sample size and on the particular
features of the sampling design. In this study, although intact classes were
used for the follow-up survey, these were not mathematics or science
classes.  Students would have been randomly distributed across
mathematics and science classes at the university. Therefore, there is no
cluster effect operating, as there might have been had intact mathematics
or science classes been surveyed. Table 4 presents a summary of the
percentage errots calculated for the sample sizes in the range used in this
study, on the assumption that the samples do, indeed, constitute random
sample from the population.

For responses expressed in percentage terms, the sampling error for

a simple random sample is given by the relationship:

D = 1.96,/[(PQ/n) ((1 - n)/N)}
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where D is the percent error, P and Q are the percentages in the two
categories of response, assuming a response/no response dichotomy for
any choice within an item, n is the sample size, N is the population size
and 1.96 is the constant representing the number of standard error units

for a confidence interval of 0.95.

‘Table 4

Percentage Sampling Errors for Various Sample Sizes

Perentage Error
P=@0 P=50
D D

3

-
reegen

Confidence level = 95
Simple Random Simple
The error may be interpreted as meaning that the percentage

response for the entire population would be expected to be within plus or
minus D of ine sample value, 95 times out of 100, For example, if D is

2.5 percent for a given sample, we can say with 95 percent confidence that
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the population value will lie within plus or minus 2.5 percent of the sample

value given in a table of data.

Instruments
The instruments used to gather data for this study were those used

by the Task Force on Mathematics and Science Achievement. These

isted of a i ed to high school ics and

science teachers and a i ire ini d to the pos y

students. However, only a sub-set of the questions used in each
questionnaire is analyzed in this study. Specifically, the questions from
the teacher questionnaire used for this study are:

9. Does your school have homeroom periods separate from
classes where courses are taught?

10.  If so, how many minutes per day are occupied by
homeroom periods?

11, Are the homeroom periods counted as part of the
instructional day?

12, Inyour school, how many minutes are allocated for class
changes between periods?

13, Inyour opinion, is the amount of time allowed for class
changes adequate?

14, If any time is allowed for class changes, is this counted
as part of the instructional day?
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15.  How many school days each year do you estimate are
spent in your school on the following activities?
1. Formal examinations
2. Sports days/field days/winter carnivals/etc.
3. Snowstorms/furnace problems/etc. (average over
several years)
4. Teacher workshops (count only days school is closed)
5. Days students generally stay home so that no
instruction can occur (last days before holidays,
examination periods, etc.)

26.  Please rate each course that you teach, or have taught,
as to the time available to cover these courses.
1. too little 2. about right 3. too much
Teachers’ responses to the particular questions asked were indicated
by completing each item with the appropriate number of class periods,
minutes or days.
Tiwie were two versions of the student survey, one mathematics and

one science. Students were randomly given one or the other version;

approximately half answered each version. The questions from the

and the post: ry student surveys used for this

study are:

11, How many school days would you suy you missed in
Grade 12 (not counting days school was closed or days
lost during exams)?

A.0-2

. 6-10
B.3-5 D. more than 10
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21.  There is not enough time in high school to cover the
mathematics course adequately.
A. strongly disagree
B. disagree
C. agree
D. strongly agree

32. How many classes have you missed in mathematics this

semester?
A. fewer than 3 C.7-10
B.3-6 D. more than 10

34, About how many hours per week, outside regular class time,
do you usually spend studying or doing assignments in

mathematics?
A.fewerthan2  C.6-10
B.2-5 D. more than 10

The last two questions were repeated for each of the biology,
chemistry and physics courses. Students’ responses to the particular
questions were indicated by selecting the most appropriate answer from

the choices given.

Validity and Reliability

A valid i what it is to measure for a

PP
particular population. Of the four types of test validity (Borg & Gall, 1983)
construct validity appears to be the one most appropriate for the design of

this project.
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