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ABSTRACT

Th is study Investigates time allocation and lime usc in mathema tics

and science classes in Newfoundla nd a nd Labrador high schools. I:

examines how much time is allocated for inst ruction in these courses, how

much of this alloca ted time is actua lly used for instruction. and if the time

allocat ion can be associated with ach ievemen t in ma thema tics and scie nce

Using self-reportin g surveys ad ministere d 10 tea chers and university

students, it was found thai approximately 75 percent of allocated

Instructional rime in mathematicsand science isused for inslrueti,·": . The

remaining time is used for non-instructional activities such as examinations

and extra-curricular activities. There are also days in whichno instruction

occurs because of weather, teacher workshops or student absenteeism

The achievement data used in this studywere 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 relationships between time allocations and achievementin

mathematics and science courses at both the school level and the student
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level. Regrcssion analysis done on the studen t data indicated the time

variable can be used 10 explain variation in student achievemen t for

university tcvel mathemat ics and science courses .
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CHAPTERI

THE PROIlLEM AND THE CONTEXTOF THE &1UIJY

General Context

Common sense would suggest that the amount (If time spent in

learning is an important dete rminant of levels of educational uchtcvernem.

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 haveconcentratedon more global measuressuch as allocated time

(Wiley & Hamiscbfeger, 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 lime 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 correlates positively with achievement



[Karwelt, 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 al lots 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 .

The re is also. however, a comparative research base in which time

alloca tion 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
J
I



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 bee n

investigated by examining a variety of aspects of time use both within the

school system and those external to the school system. Th is study is set

within a much broader investigation of factors contributing to low levels

of performance in mathemati cs and science at secondary and post­

secondary levels. It is a part of and at the same time an extension of the

work cond ucted by the T8!!,;: Force on Mathematics and Science

Achievement which was established by the Government of Newfoundland

and Labrad or in June, 1988. The present study being part of a po licy

study is set in a specific educational jurisdiction and does not make any

comp arisons to situations in other parts of Canada or othe r countries.

This study was conducted in the province of Newfoundland and

Labrador during the 1988-89 school year. Newfoundland and Labrador is

a small pro vince of Canada with just over 200 schools offering the senior

high school program. orthese schools, 157 are considered to be rural a nd

the remaining schools urban (Banfi eld, 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-



secondary education attend the one uniyersif)"in the province. Memorial

University of Newfoundland, with the rema inder anending one of the

technical scboo'c 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. Th is reorganized program aimed to

organize the highschool curriculum in Newfoundland so that it would be

compa rable to curricula found in the rest of Canada. It broadened the

curriculum to include new courses and at the same time decreased the

lime allocations per year for other subject areas including mathema tics.

The purpose for this was to give the students the same amount of

instruction in certai n areas as they had received under the old system and

at the same time broaden the spectru m of courses in other areas. The

program has a tri-level mathematics program, with Basic Mathema tics for

those students not planning on post-secondary studies, and Academic an d

Advanced Mathematics for those who do plan on pursuing either college

or university programs. The program alsooffers a wide range of science

courses including Chemistry, Physics, Biology, Geology and General

Science.



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 examinat ions 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

examinatio ns in order to graduate.

Since the introduction of the reorganized high school program, a

gradu al 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 Governmen t of Newfoundland and Labrado r established

a Task Force. with a broad mandate to investigate problems in

mathematics and science education.

Coeeems of School Ind District Personn el

In the preliminaJy stages of its investigation, membe rs of the Tas k

Force conducted interviews with school and district personnel. This



allowed the Task Force staff to ascertain the percept ionsof people in the

field concerning m any facets of th e school system including time use.

Th ese conce rnsare outlined below.

When the reo rganized highschoo l progra m 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

amo unt of time required for evaluati on - both formal examinations and in­

class testing also increased. From preliminary discussions with district

and school personnel, it was learned that people at both levels of the

system were unanimous in their concern over the considerable lossof time

associated with the scheduling of tests and midterm examinations. Th ose

inte rviewed indicated that scheduling of examinations forthe large number

of high school co urses requires anything up to th ree weeks (Banfield,

1989<).

It is not only evalua tion that imposes restrict ions on instructional

time but also non-a cademic activities that occur with in the school syste m.

According to discussionswith school and district personnel, most agree that

although the schoo l year in Newfoundland is officia lly 187 days long, in

real ity the number of instructional days is closer to 150 days because of

disrupt ions due to weather, furnace br eakdowns, professional developme nt



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,

1989,).

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 sctence .

homeroo m periods and class changes. Because of the way in which the

high school program is set up, it is necessary for the schools 10 have

homeroom periods in which attendance is recorded, announcements are

made and e ther 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 sched ule which involves time is

changing classes. Students and teachers gene rallychange classes between

periods but as is the casewith homeroom periods, there is no set policyfor



this. so etten no speci fic time allonmenu are in pla ce. Therefore.

instruct ional time is lost at the beginning or each mathe maticso r science

class. If only one minute is requi red to change classes, that is

approximately five minutes a day which is equivalent to 22 class periods

throughout the year.

In addition tothe instructio nal time lost becauseof factors within the

school system. many external factors account for lost time by the students.

Many students in the urban ce ntres have pan-time jobs which o::en

interfer e with th eir studies. Th is point was also brought forward during

preliminary discu ssions withschool and district administrators (Banfield.

1989,) .

Besides work commitmen u, studen ts lose instru ctional time in

mathematicsand science for a varietyof reasons. In inte rviewswith school

and distri ct person nel, manytea chers expr essed concernthat absenteeism

is a prob lem in manysc hools in the large r centre s (Banfield, 1989c). For

example. it is common for many students cot to attend o n daysju st before

holidays or exami nations. On such occasions, instructio nal time is lost

because such high absenteeism makes it is imposs ible for anyteaching to

take place. On o ther occasions, individual students lose instructional time.

Students miss classes throughout the day for many re asons including



medical appoin tments, dri vers' te st and so metimes indiscrimin31ely whhout

Concerns Made Known Through Submissions

Ano ther p an of th e data collection proce ss of the Task Force was

receiving submissions from individuals, special interes t groups and

education al age ncies. The re were 93of these br-ie fspresen tedto the Task

Force for considera tion . In man y of these sub missions, there was some

reference to time. The main concerns of so me of these groups as

indicated in the briefs is outlined below:

Many of th e teach ers said they feel that it is extr e melydi fficult to

cover all th e requ ired topi cs in the time avail able and that there is

no opportuni ty for enrichment or re mediation.

2. The schoo l districts expressed concern that the red uction in time

allocation for mathematics contributes to poor stude nt performan ce

in that su bject and that the lime should be incre ase d; th is would

permit enrichment. remedi ation, and review and reinforcement of

basic conce pts.
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3. The instructors and administrators at ma ny of the post-sccondary

institutionserpressedtheir viewthat tbe time devoted tomathematics

in senior high school be increased substantially. Professors and

instructors also expressed concern over the quality of preparation of

the stude nts ente ring the various institutions.

Based o n the sub missions, it appears that t ime alloc ation and use is

a concernof manygroupsand individuals. This research studywill address

manyof the concerns expressed in these briefs,

Research Que sti ons

The preliminary work done by the Task Force indicates tha t time

allocat ion and use is a concern of many teache rs. administrators. school

district perso nnel and instructors at post-seco ndary ins titutio ns. It is

evident (rom this work that the concerns edst but thequestion of whether

or not they are justified remains unanswered. Th ere has been no study

done in Newfoundland andlabrador to determine howthe allocated time

in mathema tics and science is used, or if the time use is a factor that

affects achievement in these areas.

This researchproject is based on the following questions:
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1. How much instruclional time is lost throughout the year within

the schoo l system?

2. Wh-:t are the perceptions of teachers and students of the

effect of time lost?

3. How does this instructional lime lost affect achievement in

mathematics and science?

Oveniew or the Method s

This study is mainly concerned with examining the amount of

instructional time spenton non-instructional activities and its relationship

to achieveme nt in m athemati csand science. Data we re gathe red from two

populations: high school mathematics or scienceteachers. and first-year

post-secondarystudents. General purpose surveyinstruments were used

for this study. The instruments included items on a range of conditionsin

the schools with tim e allocation and use being one o f these . This study

relied on survey reports rather than first-hand time measures. This

approach supplied perceptions, rather than exact measures of lime.

The queal canaires were administered when the Task Force on

Mathematics and Science Achievement undertook to examinethe factors

that could contribute to lowered achievement in mathematics andscience
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at the post-secondary le vel. The overal l study dealt with a multitude of

possibleconcerns includ ingteacher assignment and workload, eva luation

practices at the secondary and post-secondaryleve ls. stude nt expectations,

andstudent preparation for post-secondaryinstitutions. This study which

utilizes a part of the da ta of the larger study rela tes only the amount of

instructional time spen t on non -instructional act ivities to achievement in

mathematicsand science. This studyisbasedupon selected questionsfrom

the vario us surveys. If this study had been an independent one, the data

collected on time alloca tion a nd use would have been more extensive.

Other data collecting m ethods such as interviews and case studies could

havebeen employed. Since the researchdonewas part of a much broader

investigation. it wu not feasible to use these tools to collect data on one

particular factor been examined.
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CHAPTER 2

REVIEW OFTHE LITERATURE

Historical Pers peclive

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

interested educators and researchers sincethe earlypa rt of the twentieth

century. In the first half of this century, the focus of the resea rch was on

how time is allocated to the various subject areas (Ho lmes, 1915; Mann,

1928;Payne, 1905). Thesesurveysdistinguished betweenparticularsubject

areas and the time tha t students are engaged in learning that particular

subject.

In addition to the survey. Mannstudied the school districts' records

to determine if there were anyprevalent trends in tim e allocation. Th e

earliest record of time alloca tionby subject matter found was in 18S .'i ·~1i

in Cleveland,Ohio. These ea rlystudies indicate that more time wasspent

on academic subjects such as mathematicsand reading and less time was

spent on non-academic subjectssuch as physical education and music.
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Carroll's Model

One of the earl iest models that considers lime as a variable to

lea rning was propo sed by Car roll (1963). Unlike the ear lier surveys,

Car rull conceptualized the influence of time on learni ng and laid a

frame work for many subsequent resea rchers and educators. In his theo ry,

Carroll says that learners will succeedin learninga given task if they are

given the time necessary 10 learn the task. Ca rroll de fines time as that

which is actually spen t on the act of learning no t that time which is

alloc uted.

111eessence of Carroll 's mode l is that learning is a function of the

rutio of time spent to time needed with the time needed being a function

of aptitude, quality of instruct ion and ability to understand instructions.

Time spent learningis a function ofopportunityto learn and perseverance.

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

relationship.

Degree of learning = f (time actuallyspent / time needed)
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Ea ch of the factors thai Carr oll presumes to affect tbe lime spen t in

learning are described below:

1. Opportunity to learn . The amount of time a teache r allots fur

learning a part icular co ntent. Some pro grams present ma terial a t such a

rapid pace tha t most students a re kept under continual pressure and the

slower students fall behind while others a re so slow that the faster students

lose some motivationfor learning.

2. Perseverance > The amoun t of lime the lea rne r is willing III

engage actively in learnin g the Objective. Perseve rance is characte rized by

behaviors such as workingbeyond 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 orde r to lea rn the tas k:

1. Aptitud e >The amount of lea rning lime necessa ry for a student

to master an objective u nder ideal learnin g condition. Ca rroll says that the

higher the learn er's aptitude, the shorte r the time neede d for lea rning.

2. Quality of Instru ction - Th e clarity and organization of instruction

which facilitates learning. If the teacher' s instructions are not clea r or

precise, then the learne r may need more time than would ot herwise be

required.
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3. Ability to unders tand Instructions - Ver bal or general inte lligence .

Students with a high ability to understand instructioN will be less affected

by poor instruction than students with a poor abili ty to understand .

Adapta tions or Carroll's Model

Other models that adap ted Carroll 's work include those of Bloom

(1973), Wiley and Harnischfeger (1974), and Bennett (1978). Bloom

(1973) argued that it is not allocate d time but the amo unt 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

overcomeerrorsand misunderstandings. Bloom claimsthat allocated time

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

learning experiences, interests and motivation affect their learning and the

amou nt 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. Th is concept is the basis for a wide body of research usually

referred to as ' mastery lea rning".
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Two other researchers advoca ting that quantity of schooling is u

major predictor of achievement are Wiley and Harnischfeger (1974). T he

central theme of the Wiley and Harn ischfeger mode l is the idea that all

student outcomes are a function of student pursuits. and that the qoaruity

of school ing variable is an inter mediate one which links student

background and stud ent pe rformance. The model distinguishes between

studen t time and teacher time with achievement being :1function of both

of these. Wiley and Harn ischfeger argued tha t studen t ach ievement is

dete rmined by two variables: to tal time need ed and the total time the

stude nt actually spends on the task. Like Carroll and Bloom. Wiley and

Har nischfeger make the distinction between allocate d time and active

lea rning time.

Ano the r model in which lea rning time is considered a critica l

dete rminant of achievement was proposed by Bennett (1978). As with the

other models, Benn ett de fines learn ing time as tha i in which stude nts arc

actively engaged in learning and views it as one componen t of quamhy of

schoo ling. Th is quantity of school ing also includes time allocated to

cur riculum, tra nsition time be tween activities and time used for classroom

man agement. Bennett argue s that only the amount of time in which the

stude nt is ac tua lly comprehe ndi ng the task is directly rela ted to
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achievement.

These models arc a sample of the many learning models that include

time and which generally link instructional time and learning outcomes.

From these learning models. it seems that time isperceived as a necessary

component in learning.

Studies Conducted Relating Time and Achievement

Since the development of Car roll's model. many resear chers have

conducted invesuga ucns linking opp ortunity to learn with stude nt

achievement (Borg, 1980; Com ber and Keeves, 1973: Rosensh ine, 1980).

Ea ch of these resear chers has found that ther e is a re lationship betwee n

opportunity to learn andstudent achievement. The researchfindingsoften

indicate tha t the time teachers allocate to learning is positively correla ted

with student achieve ment (Schmidt, 1918; Wiley andH amisebfeger, 1974:

Wiley. 1976).

The research findings involving time are ofte n inconsistent, with

some studies showing that tim e is a good pred ictor 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 achievem ent (Smyth, 1976). Not only have the research findi ngs been
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inconsistentbut the methodologyemployed for the studieson timehas also

differed. Someof these procedures include classroom observation.teacher

and student interviews, teacher, school and district records and teache r

self-reports of time allocations. Ross (1984) noted that onc of the

consistent findings is that much time is spent in transitions and other non­

instructional activities (Borg, 1980; Rosenshine, 1980).

One of the mostcomprehensive studiesin education is the Equality

of Educational Opportunity Study (Coleman et aI., 1966). This was a

national study of the school system in the United States conducted in 1966.

One of its conclusions that promptedmuch discussion and debate wasthat

schooling has no effect on achievement.

Wileyintended to refute Coleman's allegationthat schoolinghas no

effecton learningby reanalyzingthe data from the Equalityof Educational

Opportunity Study, Accordingto Wiley (1974)the important question is

not ftP~es schooling have an effect?- but rather "wh at effect does

schooling have?". Wiley defined quantity of schooling as the average

number of hoursof schoolingfor students in a particular schoolcalculated

bymultiplyingaverage dailyattendance 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 ef fect o f changes in alloca ted time on studen t achievement in verbal

ahil ity, rea ding comprehe nsion and mathema tics. From the regression

ana lysis that was cond ucted, Wiley conclu ded that increasing the num be r

of days in the school yea r, the number of hou rs in the school day and the

ave rage atte ndance by twenty-four pe rcent would br ing about gains in

achiev ement in mat hematics by approximately one-third. The major

limitation to the ana lysis was that qu ality of instruction. actual time on tusk

or the amount of non-instructional time in the classroom was not

considered.

Subseque nt researc h (Karweit, 1976) re-examined Wiley's conclusions,

and analyzed the data used by Wiley making ad justmen ts for within school

backgro und differences. Data for this analysis were also par t of the data

from the Equality of Educational Oppo rtunity Study, and included the data

tha t had been obtained on central schools in Washington, Cleveland and

Baltimore. The analysis from this study indica ted small effects for quantity

uf schooling; no la rge positive effects such as those found by Wiley were

evident. Th is study also did regression analysis for schools in Detroi t,

excluding the central schools but, again the ef fect of quantity of schooling

was marginal. Karweit concluded that qua ntity of schooling shou ld not be

dismissed but that a lternate measures of time spent should be considered.
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In part icular. emphasis should be given 10 proximate measures such as

time-on-task as opposed to more global measures such as time allocated

(Karwei t & Slavin, 1981).

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

quantityof schoolinghason student achievementin sixsubject areas at the

high school level. Schmidt hypothesized that the mere lime spent in a

given curricular area, the better the resulting achievement in that are a. and

that variations arise from differences in the course offerings available to

students in different highschools as well as variation in course selections

by students. In the study, quantityof schoolingwas definedas the number

of hours of instruction rece ived 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 Lcngltudinal Study of the

High School Class of 1972 and were obtained on 9 192 students in 725

schools throughout the 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 quanti ty 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 quanti ty of schooling is one of the

determinants of academic achievement.

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

source to determine if quantityof schooling wasa determinantof academic

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

controlled for student background cha racteristics such as race, sex, ability

and socioeconomic status. In this study, Schmidt conducted a regression

analysis an d fro m the coe fficie nts again found that quantity of schooling

has a small and positive effect on academic achievement with the most

significant effec ts found in mathe matics and science.

Academic Learning TIme

Fther (1978) headed one of the most extensive studies concernin g

time. the Beginning Teacher Evaluation Study (BTES). This study was

conducted in San Francisco by a group of researchers over a period of

several years. This study introduced a further refinement of the concept

of lime use referred to as academic learning time (Fisher et ai, 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 - lime on task; and (c) student success rate >
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percentage of correct responses. The researchers hypothesized that the

large amount of academic learning time will be associated with higher

achievementlevels. The studyinvestigated instruction in mathematicsand

reading in grades twoandfive,witha focuson basicskills. The data were

collected from 50 grade twoclassrooms and SO grade fiveclassroomsusing

students who were of average ability being between the twenty-five and

sixty-five percentile. The study intended to describe current teaching

practices and classroomconditions that foster student learning.

Its main findingswere as follows:

The amount of time that teachers allocate 10instructionin 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 proportionof timesthat mathematicstasksare completed

successfully is positively related to achievement.

4. Increases in academic learning time are not associated with

more negative attitudes towards mathematics, reading or

school.

5. Whenteachers' 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 gene rally had higher engagement rates.

A more rece nt study of academic lea rning time and achievement

supports the findings of the BTES project. Wilson (1987) observed classes

of regular ele mentary students and special education elementary students .

His conclusions concurred with what Fisher had found, Wilson found,

however, that the special educa tion 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 det ermi ne 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 - rea ding,

mathemat ics, science , and social science; (b) nonacademic activities ­

music, a rt, storytime; (c) non-instructiona l activities - class business.

transitions, waiting between activities,

Rosenshine found that almost 20 percent of the time is spent in non­

instructiona l activities - waiting after finishing an assignment, going to and

from lunch and recess, transition between activities. The study concluded



25

that nonengaged time is inevitable. In all of the classrooms that were

observed by the BTES staff, time was spe nt passing out and collecling

books and papers . Students spent time waiting for help, correct ions, or

instructions. Rosenshine noted that searwork and students working utonc

dominate mathema tics classrooms with 7S percent of the class lime being

spent in these act ivities. It was concluded rhut students are less engaged

when they are doing seatwork than when doi ng teach er-directed activities.

He examined the correlations between allocated time and engagement r:LIC

in mathema tics and reading and concluded that allocating more time to

these subjects does not imply less engagement time.

Anothe r study on academic learning time and achievement was done

by Stallings (1980). Stallings investigated the distributio n of time across

activities in 87 secondary remedial classrooms. In this study, time was

separated into inte ractive and noninteractive instruction. It was found tha t

in classrooms where more-than-average time was spen t on managemen t

or written work (nonin teractive instruction), fewer gains were made. The

off-task var iables that were found to be negatively related to reading gain

include social inter action, noninvclved stude nts, and transitio n lime ( for

example, the time ta ken to get papers passed out or collected). The study

did find that the amount of time allocated to specific reading ac tivities
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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 Stales. 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 presented to the Commission demonstra ted 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)

li me 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 lime on school work

(National Commission on Excellence in Education. p. 21).

The National Commission on Excellence in Education (1983)

recommended "that significantly more lime be devoted to learning the

New Basics. This will require more effective use of the existing school

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

time lost during the dayand that the day could be used more efficiently

and effectively (Hornberger, 1987;li ndsay,1988; Lowe & Gervais. 1911R:

Mcintyre et al., 1983). These studies conclude tha t allocated time is

teacher controllable, therefore. teachers need 10 work efficiently til

minimizelost learning time. These studies have found that when the

classroom activity is instructiona l, it is dominated by seatwo rk and that

schooltime is often spent in non-academicactivities.

Comparative Studies

Before the Commission's report was even published in 19113, there

hadbeen several studies donecomparing the performance of American

studentswith the performance of students in other industralizedcountries

(Comber & Keeves, 1973; Husen, 1967). Sincethat report was released,

similar studies have been completed. Stevenson (1987) investigated

mathematicsclassesin the UnitedStates,Japan and China. In this study,

it was found that American students are not performing as well in

arithmetic. 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 Chineseteachers
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spend twelve hours a week. Within the time devoted to mathematics

classes, direct instructio n is less for American students than for Chinese or

Japanese students. From obse rvations, it was conclude d that 15 • 20

percent of classroom time in United States is spent in irrelevant activities

such as talking, or being out of their seals. America n student s spend more

time do ingseatwo rk tha n their counterparts in China and Japan. Japanese

and Chinese students are in class for more hours per week and for more

weeks throughou t the yea r.

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 th e classroom from many per spective s. They have

stud ie d allocated time, instructional time , time on task, time off task,

engage d time. and acad emic lea rning time. They have also studied the

relationships betwee n time and achieve ment, and between time and

learn ing. It has been exam ined within a single country and across different

natio ns.

As we near the en d of this century and analyze the work of previous

resea rchers, it seems that there is still no solution on how time in the
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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 tusks ttl obtnln

maximum benefi ts. Teachers should remember that student lea rning

depends on how the available lime is used, not just the amount of time

available to them.

Many of the research studies concerned with time allocation and usc

were conducted in large schools in urban centres. This research study will

further develop the existing research base by p.ovidlng a study in what is

primarily a rura l setting in Canada.
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CHAPTER 3

DESIGN OF THE STUDY

This chapter presents a desc ription of the design of the study and

includes information about the samp le, the instrume nt, the method of dat a

collection and the statistical procedures used to ana lyze the data.

Poputauons

The studyis based on inform ation gathered from two popu lations.

The Ilrst consisted of 809 respondents who completed a questionna ire

administered 10 high school math ematics and science teacher s throu ghout

the provinceof Newfoundland and Labrador duringtheschool year 1988­

89. T he population size and response rat e is summarized in Table 1.



"
Table 1

Population Sizes a nd Response Rates

for High School Teachers

Pop"I'lion

# Rc.pol\Cl.nIS

% Populll iO<l

% M'lk Rc.pondcnl5

% F.m.I' ~p<lIId .nIS

The second target popu lation consisted of first-year student s enrolled

in mathematics courses at post-seco ndary institutions in the province of

Newfoundland and Labrador during the fall of 1988. Students from four

institu tions were included: Memoria l University and G renfell College arc

two degree grantinguniversities; Cabot Institute and Marine Institute offer

technological and trades oriented programs. Approximately 72.7 percent

of the total population of first yea r students at these four institutions

respo nded to the first questionnaire thai was administered in September .

A breakdown of the response rate for the various institut ions is given in

Tab le 2.
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Table 2

Population Sizes aDd Final Sample Stzes

fer Post-Seccndery Students

T.....t

I'CIJIIllalion SImple

The re 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

diagnostic test in mathematics, and to complete the questionaire. 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 publicexaminations in Academic/Advanced Mathemalics

were compared for respondentsand non-respondents. This comparison

indicat ed that those students who answ ered the survey had achieved a

slightly higher average mark inMathematics(Academic: 65.7%. Advanced:

68.6%) than those who did not answer the survey (Acadt'~~ic: 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 posstble bias in the

follow-up survey. First, to ensure that university students who had

dropped mathe matics would not be omi tted, it was decided 10admin iste r

the survey to students in first-yearEnglish rather than Mathematics classes

at Memorial Universityand GrenfellCollege. Someunforseen difficulties

were encountered when a number of English instructors at Memorial

proved unwilling to allowthe survey to be given in thetr classesso near

the end or the semester. Second, the absentee rate in some or the classes

surveyed was fairly high. Third, studena who had dropped out of (he

institution were not surveyed. The latter two factors also affected

sampling at other institutions. However. there are grounds to believe that

these samplesare reasonably representative of the total populationssince
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the studen ts in the 39classes surveyed at Memorial and the students a t the

oth er inst itu tions were from the same range of backgrounds and enrolled

in the sam e range of programs as those responding to the initial survey.

In as far as thest udents in the initial survey, where theyconsti tute a high

proportion of the populat ion, are representative, so too are the students

in the fel lo w-up survey. See Table 3 for a profile of the vari ous sampl es

com pared with the targe t populations. Table 3 indicates that the

perc entage ofstud e ntsfrom the Un.iversitysampl e (Mem orial and Grenfell

comhined) enrolled in the various courses corr espond close ly to those of

the Universitypopulation.

Ta bleJ

Profile o f Sample Compared With Target Populati oD

Pereeerage Euolm eDt In VariODS Courses an d Program,

Populotion 51,"p1~

fIiol. 1OOl " ",
Cllern.lOOO '" n
Ch~rn.IBOO . .
Ph)'S.l OSO , ,
Ph)'S. l100 " "1'lI)'S.1000 , ,
Mlt h.1OCMl " ....
'-bth. 1OS(l . u
M'lh. KIlO " .
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Sam pllng Ee rnr

All data derived from samplesurveysare subject tosampling error.

Samplingerror is the differe nce between the characteristics of a sample

and the characteristics of the population from which the sample was

drawn. The size of the error dependson sample size ami onthe particular

featuresof the samplingdesign. Inthis study. although intact clusses were

used for the follow-up survey, these were not mathematics or science

classes. Students would have been randomly distributed across

mathematicsandscienceclassesat the university. Therefore. there is no

cluster effect operating,as there might have beenhad intact mathematics

or science classes been surveyed. Table 4 presents a summary of the

percentageerrorscalculated forthe sample sizes in the rangeused in this

study, on the assumption that thesamplesdo , indeed.constitute random

sample from the population.

For responses expressed inpercentageterms, the sampling error for

a simplerandom sample is given by the relationship:

D • l.96j[(PQ/n) «1 - n)/N)]
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where 0 is the percent error, P and 0 are fhe percentages in the two

cnegortes of response, assuming a response/no response dichotomy for

nny cho ice with in an item. h is the samp le size. N is the population size

and 1.96 is the constant represen ting the number of standard erro r units

for a confid ence Interva l 0£0.95.

Table 4

PcrttnlageSampling Erro rs tor Variou s Sample Sizes

~lta"""",s.mple

Th e error may be interp reted as meani ng that the perc entage

response (or the entire population would be expe cted to be within plusor

minus 0 ofme sample value, 95 times out of 100. For example, if D is

2.5percent for a given sample, we can say with95 percent confidence that
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the population value will lie wit hin plus or minus 2j per cent of th e 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 o n Mathe matics and Science Achievement. These

consis ted of a questio nn aire ad ministe red to hi g h school mathematics and

science teachers and a questionnaire administe red to the post-secondary

stude nts. H owever, only a sub-set of the questions used in ea ch

questionnaire is analyzed in th is study. Speci fically, th e questions from

the te acher questionn aire used for this study a re:

9. D oesyou r school have home room p eriods separatefrom
cl asses w here cou rses are taught?

10. If so, ho w many minutes per d ay are occupie d by
h omeroom periods?

11. Ar e the homeroo m periods cou nted as pun of the
in structional day?

12. In yourschool, how many minutes are allo cated for class
ch aoges between periods?

13. In ~our op inion. is the amount of time allowed fo r class
changes adequate ?

14. If any time is allowed for classch anges. is thiscounted
as part of the ins tructional day?
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1$. How many school days each year do you estimate are

spent in yourschool on the followingactivities?
1. Formalexaminations
2. Sports days/field days/winter carniva ls/etc.
3. Snowstorms/furnace problems/etc, (average over
severalyears)
4. Teacher workshops(count onlydaysschool is closed)
5. Days students generally stay home so that no
instruction can occur (last days before holidays.
examination periods, erc.)

26. Please rate each course that you te ach.or have taught,
as to the timeavailableto coverthesecourses.
1. too little 2. about right 3. too much

Teachers' respons es to the particular ques tions asked were indicated

by completing each item with the appropriate number of class periods.

minutes or days.

li.",'c were twoversions of the studentsurvey, one mathematics and

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

approximately half answered each version. The questions from the

Septemberand the November post-secondarystudent surveys used for this

study are:

I I. How many school days would you sayyou missed in
G rade 12 (notcountingdaysschool wasclosed or days
lost during exams)?
A.O -2 C. 6 -!O
B. 3 - 5 D. more than 10
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21, The re is no t enough time in high school to cover the
mathe matics course adeq uately.
A s trongly d isagree
B. d isagree
C. agree
D. strongly agree

32. How many classes have you missed in ma thematics this
semester?
A. fewer than 3 C. 7 - to
B. 3 • 6 D. more th an 10

34. Abou t how m any hours per wee k, outs ide regular class lime,
do you usua lly spend studying or do ing assignments in
mathe matics?
A. fewer than 2 C. 6 . 10
B. 2 • 5 D. more tha n to

The last tw o ques tions wert repeated for each o f the bio logy,

chemist ry and ph ysics course s. Students' respo nses to the part icular

questions were indicated by selecting the most app ropriate answer from

the choices given.

Validity a nd Reliability

A valid instrument measures what it is supposed (0 measure for a

part icular popula tio n. or the four types of test valid ity (Borg & Gall, 1983)

construct validity appears to be the onemost appro priate for thedesign of

this project.
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