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ABSTRACT 

This study was primarily concerned with the analysis of 

achievement of ninth grade algebra students attending class in 

the 45-15 plan compared to students taking first year algebra in 

schools employing a traditional calendar. Also investigated was 

the comparison of student attitudes as was manifest in the 45-15 

and standard calendar schools. 

For the purpose of this study a quasi-experimental pre

test and posttest design was selected. For the cognitive area 

the independent variable was calendar (45-15 and standard). 

Classification variables were sex and ethnic membership. The de

pendent variable, achievement in first year algebra, was divided 

into: (1) algebra achievement as measured by the standardized' 

test, Cooperative Mathematics Test, Form A, and (2) algebra 

achievement as measured by a teacher-constructed multiple choice 

test. 

For the affective domain the independent variable was 

calendar and the dependent variable was attitude. The attitude 

instrument used was the Semantic Distance Questionnaire. 

The student sample consisted of 144 ninth grade students 

(72 in a 45-15 calendar and 72 in a standard calendar school—36 

ix 
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students in' each group were Spanish surnamed and 36 in each group 

were designated as "other"). 

An analysis of covariance using pretest scores on both 

standardized and teacher constructed tests as the covariate was 

computed on the cognitive data with a 0.05 level of significance 

established for acceptance or rejection of the null hypotheses. 

The means of the pretest and posttest scores on the Semantic Dis

tance Questionnaire were computed for both groups and were repre

sented graphically. 

In the cognitive area significant differences were found 

in favor of the standard calendar schools in the two tests uti

lized. No significant two or three way interactions occurred. 

In the affective domain no significant differences were 

found on the attitude questionnaire. 

The following recommendations were offered: (1) that 

this study should be replicated using different schools, a larger 

student sample, a greater number of teachers, and a more diverse 

subject matter investigation to include the academic subjects, 

industrial arts, business, and the fine arts; (2) that a greater 

effort be made to develop more effective attitude measuring in

struments; (3) that the timing of test administration be changed 

to measure comparable periods in the two calendars; and (4) a 

systematic in-service program that will assist teachers in deal

ing with classes employing multi-phase entry be provided. 



CHAPTER 1 

THE PROBLEM 

Introduction 

Much has been said in the educational literature about 

innovation. Jerome S. Bruner (1964, p. 22) stated "each genera

tion must re-examine the needs and aims of education" since a 

rapidly changing society demands that we progress or regress— 

there is no middle ground. In order to cope with and adjust to 

this dynamic state of existence it is necessary that educators 

remain flexible in their attitudes toward change (Education USA 

1974a). Bruner (1964) pled for inventiveness from all educators, 

yet, when the record is examined relative to innovation in curric

ulum, methodology, daily schedules, and yearly calendars not much 

has changed. In the past, many creative ideas have been pro

moted, but the design, evaluation, and dissemination of these 

changes have been slow (Thomas 1973). 

Anderson and Van Dyke (1972) reported that in 1970 85-90% 

of the high schools were using a traditional schedule, yet, flexi

ble scheduling is not new. 

The number of school districts on a year-round calendar in 

1975-76 was 109 with 535 schools servicing almost 350,000 students 

1 
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nationally, but the logic behind implementation of the year-

round calendar is neither new nor sufficiently tested (Education 

USA 1976). 

Thomas (1973) felt that the "continuous learning year" is 

the answer to the problem of releasing classroom space and saving 

money while setting the stage for a more effective program. The 

all-year school plans have the potential of increasing existing 

school plant capacities by up to 25%, 33-1/3%, or 40% (dependent 

upon the year-round plan utilized). In school districts which do 

not require additional space existing classrooms can be converted 

to new and more innovative or practical learning centers. Field 

studies have repeatedly shown that 90% of the school districts 

faced with a classroom shortage would not have to build a new 

school for at least 10 years if recommended all-year school plans 

were adopted (Thomas 1973). A large number of these school dis

tricts would obtain sufficient additional classroom space to war

rant the closing of older buildings or the conversion of classroom 

space to special purpose rooms such as libraries, media centers, 

resource centers, or practical arts or science rooms which are 

generally in short supply or non-existent. In school districts 

where there is no space shortage, the effect of a year-round cal

endar on the instructional program should be explored. 

Implementing a year-round school program embodies more 

than merely changing the times of the year that students attend 

school—it involves a change in educational philosophy, a change 
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of instructional methods and techniques, a revision of classroom 

management systems, a renewed emphasis on public relations, and a 

challenge to tradition and status quo (Taba 1962). 

Background for the Study 

During the summer of 1971 it became apparent that the in

crease in the Sunnyside District No. 12 (Tucson, Arizona) school 

population was going to continue to accelerate in the years to 

come. In the five-year period from 1967-1972 the' student popula

tion increased by almost 50% (Sunnyside School District No. 12 

1974). New schools were needed, but Arizona state law restricted 

districts to a bonded indebtedness no more than 10% of the total 

district assessed valuation. The district was already bonded to 

maximum capacity, and several schools were using some form of 

double sessions in an attempt to relieve overcrowded conditions. 

In August of 1971 the Board of Education asked the administration 

to prepare a list of alternatives to meet the need for more 

classrooms. The administration submitted such a list that 

included: 

1. Double sessions 

2. Extended school day 

3. Increased student-teacher ratio 

4. A year-round calendar. 

After consideration, the Board of Education directed the 

administration to conduct a feasibility study of the year-round 
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school and its probable effect on education in the Sunnyside 

School District. 

A committee of district constituents, teachers, and ad

ministrators spent the next five months reviewing the literature 

and visiting other districts already on the year-round school 

schedule. Studies were made of available space, personnel, and 

programs, as well as of juvenile delinquency trends calculated by 

the City of Tucson Police Department (1971). 

In January of 1972 the feasibility study was formally 

submitted to the Board of Education during a regularly scheduled 

meeting. The board studied the report and concluded that the 

year-round schedule potentially offered the best educational op

portunity for the greatest number of students. 

During the months that followed, the Board of Education 

scheduled public meetings at all the school sites to determine 

the community's attitude. Other public meetings were held to 

provide constituents with information concerning the year-round 

schedule. In the spring of 1973 the Board of Education again 

conducted community meetings and encouraged input concerning the 

year-round school (YRS). Parents of students who were on double 

sessions became the strongest advocates of the year-round move

ment. Accompanying this community effort was the comprehensive 

education of the total staff concerning the strengths and weak

nesses of a year-round calendar. 
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After completely reviewing all aspects of implementing 

the year-round school, the Board of Education unanimously adopted 

a resolution directing the administration to move toward starting 

a YRS on July 1, 1974 for all grades K through 12. 

In September of 1973 the board was presented with several 

different year-round plans for further study and consideration, 

and, at the next meeting, the Board of Education officially 

adopted the 45-15 schedule because it "offered the greatest flex

ibility and opportunity for the majority of the students (Sunny-

side School District No. 12 1974, n.p.)." 

Sunnyside School District No. 12 version of the 45-15 

year-round plan divided the district geographically into four 

quadrants—red, green, blue, and orange—so that approximately 

one-fourth of the students resided in each of the quadrant 

areas. A specific schedule was developed for each quadrant pro

viding 177 instructional days within the 45-15 format. Each 

student attended school for approximately 45 days (during a com

plete cycle the number of instructional days varied from 43 to 

46 days) exclusive of holidays, followed by a 15-day inter-

session period. This cycle occurred four times during a school 

year. The usual 21 days of school vacation are not affected by 

the year-round calendar. For instance, a student on a 15-day 

inter-session would actually have a 16-day inter-session if. he 

were in recess on the fourth of July. 
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Problems Intrinsic to a Change in Calendar 

The change to a year-round schedule presented many 

challenges: 

1. A need for a media center to accomplish feasibility stud

ies, brochures, calendars, schedules (every three weeks 

as well as nine weeks and semester schedules), communica

tions sent to parents, notices of meetings, surveys, and 

other types of messages. 

2. Selection of a staggered or block start posed a problem. 

A staggered start allows for 25% (one quadrant) of the 

students to begin at three-week intervals and the block 

start dictates that 75% of the students (three quadrants) 

begin each school year at the same time. Both methods 

can be functional, but the block start is suited to a de

partmentalized program as exists in the usual secondary 

school. 

3. Development of a year-round schedule that fulfills the 

minimum state requirement of 175 days (State of Arizona) 

for all four quadrants. The calendar adopted by the 

Board of Education provided 177 instructional days. 

4. Preparation of extended contracts for staff members to 

teach additional days above the 177 days stipulated in 

the basic contract. The board offered extended contracts 

to district teachers rather than employing new personnel 



to fill the inter-session periods when regular contract 

teachers were being cycled out for their vacations. 

5. Provision for meaningful and complete in-service oppor

tunities for teachers to prepare for the beginning of 

each 45-day session. 

6. Resolution of student transportation needs. To accom

plish this, four complete district bus route schedules 

were developed according to location of students. 

7. Provision for the intense Arizona summer heat. The school 

board determined that all school facilities be air 

conditioned by the start of school in the summer of 1974. 

8. The necessity of multi-phase entry in some of the junior 

and senior high classes. The philosophy adopted by the 

administration was to minimize the number of multi-phase 

classes and retain single or dual track classes whenever 

possible since multi-phase can be a threat to the conti

nuity of the educational program. 

9. Resolution of the problem of departmental classes chang

ing teachers during the school year. 

The 45-15 plan not only created challenges but afforded 

an opportunity for curricular changes to be made. For this to 

happen the school administration provided curriculum development 

time for teachers to adjust to a new calendar and to multi-phase 

class situations. 



Arguments in support of a decision to convert to the 

45-15 school calendar included: 

1. The school plant already exists, fully equipped and ready 

for use. 

2. Overhead costs of administration continue to be approxi

mately the same in many communities whether the schools 

are open or closed during the summer months. 

3. Fixed charges such as insurance, interest, and capital 

outlay costs remain fairly constant whether the schools 

are in operation or shut down. 

4. The teaching staff is already mobilized. 

5. A large percentage of the children of school age, partic

ularly in metropolitan areas, is left without any construc

tive developmental programs during the summer months 

(Sunnyside School District No. 12 1974). 

Although much material concerning YRS is available, very 

little has been done to evaluate achievement in the year-round 

schools as compared to standard calendar schools. Such research 

at the secondary level has been almost non-existent. As a conse

quence, this study has been designed to examine achievement and 

attitude of ninth grade high school first year algebra students 

as they compare with ninth grade high school first year algebra 

students attending school operating on a standard school 

calendar. 
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Basic Need for Research 

Thomas (1973) reported that many attempts at establishing 

a year-round calendar have been tried with little success. To 

ascertain whether the advantages inherent to a continuous year-

round plan are valid, it was necessary to determine the effects 

on- the instructional program. Are academic achievement patterns 

(as measured by standardized achievement tests) altered as a re

sult of changing from a standard calendar to a 45-15 plan in the 

continuous year-round format? More specifically, are there dif-
t 

ferences in mathematics achievement? The purpose of this study 

was to analyze the achievement of ninth grade algebra students 

attending class in the 45-15 plan compared to students taking 

first year algebra in schools employing a traditional calendar. 

Statement of the Problem 

Is there a measurable difference in achievement between 

students in a 45-15 year-round school as compared to students in 

a standard calendar school? 

Also, is there a measurable effect upon student attitudes 

in a 45-15 year-round school as compared to students in a stan

dard calendar school? 

Research Hypotheses 

For the purpose of the study, the following research hy

potheses were proposed. 
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Cognitive Hypotheses 

For the dependent variable, algebra achievement, measured 

by the Cooperative Mathematics Test Handbook (1964), Form A, and 

a teacher constructed multiple choice test (see Appendix B): 

1. The achievement of 45-15 students will differ from the 

achievement of students in the comparison group (standard 

calendar schools). 

2. The achievement of boys will differ from the achievement 

of girls. 

3. The achievement of Mexican-American students will differ 

from the other students. 

4. There will be interaction of method (45-15 versus stan

dard), and sex (boys compared to girls). 

5. There will be interaction of method (45-15 versus stan

dard) and ethnic membership (Mexican-American compared to 

"other"). 

6. There will be interaction of sex (boys compared to girls) 

and ethnic membership (Mexican-American compared to 

"other"). 

7. There will be interaction of method (45-15 versus stan

dard calendar), sex (boys compared to girls), and ethnic 

membership (Mexican-American compared to "other"). 

Affective Hypothesis 

8. The attitudes of 45-15 students will differ from the at

titudes of students in the standard calendar schools. 
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Assumptions 

The following assumptions were made relative to this 

study: 

1. Year-round teachers made adjustments in teaching methods 

because of breaks for inter-sessions and multi-phase en

try of a portion of the student body. 

2. First-year algebra is an elective class and is one of the 

courses which fulfills the mathematics requirement for 

graduation from high school. 

3. Methodologies of participating teachers were comparable 

as attested to and selection by mathematics department 

chairmen and building principals. 

Delimitations 

The following delimitations are listed in this study: 

1. This study was delimited to include the Sunnyside and 

Apollo Junior High ninth grade first year algebra stu

dents as they compared to Tucson and Cholla High Schools 

(District No. 1 School System) ninth grade first year 

algebra students. It should be noted that Sunnyside 

School District No. 12 operates on a 6-3-3 plan (meaning 

six years in elementary, three years in junior high, and 

three years in high school) and Tucson District No. 1 

operates on a 6-2-4 plan with six years in elementary, 

two years in junior, and four years in high school. 



12 

2. This study was delimited to the measurement of the cogni

tive dependent variable—algebra achievement. 

3. This study was delimited to the measurement of the affec

tive dependent variable, attitude. 

4. This study was delimited to the comparison of the inde

pendent variables calendar (45-14 calendar and standard 

school calendar) and ethnic membership. 

5. The comparability of comparison and experimental group 

first year algebra teachers was determined by department

al chairman selection and researcher interview of se

lected teachers. 

Definition of Terms 

1. Algebra: the first year of high school algebra offered 

to ninth grade students as en elective mathematics course. 

2. Comparison group: students on the standard calendar. 

3. Dual tracking: a scheduling of two compatible quadrants 

that eliminates the need for two different levels of in

struction as it occurs in the multi-phase entry. 

4. 45-15: a year-round calendar employed by Sunnyside School 

District No. 12 whereby a student (identifiable by quad

rant) attends school for four cycles of 45 school days and 

has four cycles of 15 inter-session days. 

5. Inter-session: the 15 school days that a student or teach

er has as a vacation (four times during a school year). 
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6. Multi-phase entry: more than one quadrant comprises 

classroom membership so that two levels of instruction 

are needed during one half of the instructional days. 

7. Standard calendar: 177 school days commencing on August 

25, 1975 and terminating on June 3, 1976. 

8. Year-round school (YRS): includes year-round programs 

like 45-15, Concept Six, tri-mester, four quarter, etc. 

Organization of Remaining Chapters 

A review of the literature related to the historical de

velopment of the continuous year-round school calendars is pre

sented in Chapter 2. Its components are also reviewed with 

special emphasis on student attitudes and achievement. Advan

tages and disadvantages of selected plans will be discussed. 

In Chapter 3, which begins with the statement of the re

search hypothesis in the null format, a description of the meth

ods and procedures utilized in the research study is given. In

formation related to research design, selection of teacher and 

student participants, and measurement instruments is presented. 

Also presented in this chapter is information relative to the 

statistical procedures utilized in analyzing the data collected 

for this study. 

The findings of the research data are presented in Chap

ter 4. Statistical evidence for comparative analysis in relation

ship to the hypotheses are presented in tables and in written 

form. 



In Chapter 5 the findings will be discussed and summa

rized. The chapter concludes with recommendations based on the 

findings of the study. 



CHAPTER 2 

REVIEW OF LITERATURE 

Introduction 

The purpose of this study was to determine the effective

ness of the year-round school as was manifested by the achieve

ment and attitude of students in ninth grade mathematics 

classrooms. Following an overview of the year-round school con

cept, the literature reviewed was of three major types. The 

first represents a description of the many year-round calendars 

that have been used or are presently in use. The second area 

reviewed includes surveys and studies conducted regarding year-

round school program abandonment, student achievement, and 

budgetary considerations. Finally, reports and evaluations of 

the Sunnyside School District No. 12 were reviewed. 

Overview 

From 1904 until the present time, numerous school sys

tems had adopted an all-year school plan in one or more schools 

of the school district (Thomas 1973). The term "all-year 

school," unfortunately, has become a phrase of many meanings. 

It is used to describe mandatory student participation or vol

untary student participation plans, and it has been used to 

15 



describe acceleration and non-acceleration plans with their dif

ferent approaches to space, money, and educational objectives. 

In reality most all-year school plan sponsors have space and 

money savings as their primary objective to combat rapidly in

creasing enrollment and its accompanying tax increases. History 

shows that these objectives can be realized to some extent with 

the adoption of a mandatory student attendance pattern which de

creases the number of students to be housed at any one time. 

Surprisingly, many systems have chosen to take the voluntary 

student participation plan over the past 70 years, and, to a 

great extent, this decision explains the high mortality rate of 

the all-year schools. In some instances, the school district's 

goal may have been to release space and save money, but there is 

much evidence that the emerging long range goal may have been 

improvement of the quality of education. 

Options for Rescheduling of the School Year 

Summer School Plans 

Summer school plans appeal to many educators because they 

do not require the major changes demanded by other approaches to 

a year-round calendar. Summer schools are often cost programs, 

that is, the expense of the program is paid by the students in 

attendance. Tuition costs and lack of transportation usually de

feat the goal of offering equal educational opportunities 

(Thomas 1973). 
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The Remedial Program. The entire summer program is de

voted to students who are having trouble in school. Generally, 

the programs are centered around the improvement of reading and 

arithmetic skills. In recent years, federally funded summer 

school programs have been sponsored in many school systems to 

meet the remedial needs of minority groups or disadvantaged 

children (Anderson and Van Dyke 1972). 

Remedial, Make-llp, and Enrichment Programs. In the more 

popular summer school programs, a combination of objectives 

makes the program appeal to a greater number of students. These, 

as cited by Thomas (1973), are: 

1. Slowly progressing students are given remedial instruc

tion, and failing students can retake courses or substi

tute new ones for those that they failed. Another option 

might be to raise the grade average by retaking courses. 

2. Art, music, and typing were early enrichment courses of

fered as non-credit courses, but now many schools are 

offering them for credit so that students can lighten 

future class loads or accelerate. 

The Independent Summer School Programs. These would in

clude sponsorship by private groups in settings not necessarily 

in the schools. As examples, they might be camps sponsored by 

Girl and Boy Scouts, Salvation Army, and local fund raising 

groups. It's curriculum might include remedial and make-up work 
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with emphasis on an enrichment program involving arts, crafts, 

music, science, camping, and recreational sports (Thomas 1973). 

Professional Personnel Programs. Some school systems 

have employed teachers for 11 or 12 months to realize special 

educational goals, with an emphasis on curriculum revision and 

improvement. In some plans, according to Thomas (1973), the sum

mer responsibilities may involve close association with local 

colleges and universities or provide for graduate study and pro

fessional travel. 

Acceleration Plans 

Acceleration plans offer the opportunity for early gradu

ation, thereby effectuating the release of classroom space. How

ever, the release of space does not occur immediately (dependent 

upon the plan adopted space savings can occur after two to five 

years). 

The Acceleration Trimester. This plan requires atten

dance through 2 04 to 210 days. The extended school year is di

vided into three segments of approximately 70 days. A full 

semester of work is to be completed in the weighted trimester 

term and three full trimesters provide the equivalent of one and 

"one-half years' work. An adjustment in the length of the daily 

class period makes it possible for students to complete a course 

in 70 days without being placed under undue pressure. Recom

mended acceleration plans developed for New York State schools 

introduced a number of extra learning periods. This was done in 
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order to release classroom space at the end of the fourth trimes

ter and to balance out enrollments (Thomas 1973). 

The Acceleration Quadrimester. In this plan, students 

attend school for 212 days and, by completing four weighted 

quadrimesters, can complete ond and one-third years' work in a 

subject field. The average student can complete a full year 

course in 155 days. By using extra learning periods, student en

rollment is stabilized at the end of the ninth quadrimester. Ac

cording to this plan, then, said Thomas (1973), space is released 

in two and one-fourth extended school years. 

The Acceleration Quintimester. The student acceleration 

quintimester, as described by Thomas (1973), is built around a 

210 day extended school year divided into five weighted 42 day 

segments. With time equalization, average children can complete 

a normal year course in four quintimesters or 168 days. As an 

example, time equalization for a regular school year period of 45 

minutes necessitates a 48 minute daily class period. By complet

ing the fifth quintimester, the student earns one and one-fourth 

credits for his work. A negative feature of the quintimester 

plan is that it takes three and one-fifth extended school years 

to effectuate the release of classroom space. 

The Acceleration Continuous Progress. This plan does 

work continuously with a lengthened educational time line of 2 00 

to 210 days. Teachers may maintain grade lines, but the plan 
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calls for accepting the student where he is and allowing him to 

progress as far as possible. 

Research shows that a lack of a uniform continuous phi

losophy will cause problems. The junior high or middle school, 

and ultimately the high school, must be prepared to take younger 

aged children or allow the curriculum to be shifced down at least 

one grade. On entering the upper level schools, the accelerated 

students can be out of step with non-accelerated students if 

grade levels and prescribed courses are not adjusted for more ad

vanced entering pupils. Conversion of this program will initial

ly increase upper grade enrollment, but should not be a long 

lasting problem. It should be noted, however, that while the in

structional program can be improved in this plan, space cannot be 

released for the first five or six years. As a result, the fi

nancial burden on the school system may be too great while wait

ing for the space advantages to effectuate (Anderson and Van 

Dyke 1972). 

The Extended Summer Segment. This is a non-remedial, 

non-make-up summer school program in which students take the regu

lar school year program in compressed learning time blocks. Due 

to legislative mandates, pupils in experimental programs receive 

the same amount of instruction in a six or seven week time-

compacted day which would normally be given in a 10 month course 

meeting for shorter periods on a daily basis. In the pilot pro

grams, the one missing element was homework. No attempt was made 
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to equalize homework assignments, but student achievement in the 

summer courses over a full six year period failed to suffer with 

the decreased emphasis upon homework. 

Students are expected to complete regular, full year 

courses offered for the first time in class periods ranging from 

three to four and one-half hour time blocks. Two or more half 

year courses could be substituted for full year courses with an 

appropriate adjustment in the length of the daily class period. 

The length of the classes was an important factor that led many 

teachers in these pilot programs to experiment with new method

ologies. The result was more team teaching and large group, 

small group instruction. The research showed that the teachers 

did not use the same techniques used by teachers in the regular 

summer school where review and remediation were the basis for 

class attendance. 

Through continued summer attendance for a four to five 

year period, pupils could acquire enough credits to accelerate at 

least one year chronologically. . This was an important factor for 

several overaged students who would normally have dropped out of 

the pilot schools. Without some mandatory or partially mandatory 

provision, the acceleration extended summer school becomes an

other cost program, financed by the students rather than the dis

trict. Research studies of pilot and non-experimental programs 

showed that the mere accumulation of extra course credits is no 

guarantee that high school students will use their option to 
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graduate ahead of their peers or that the teachers and principals 

will allow them to leave early without some penalty. One re

search study by Thomas (1973) showed that high school administra

tors give lip service to the acceleration concept, but more than 

90% of the reporting principals in the nation said they would not 

let the students graduate early. 

The acceleration-extended summer segment is not recom

mended as an approach to release classroom space or dollars. 

Without the mandatory provisions, it becomes a cost program for 

four to five years. This will be too long a transition period 

for most school districts. It is also difficult to predict ac

curately the number of pupils who will accelerate and make space 

for additional students. With this in mind, then, the program is 

educationally sound. Pupils show that they can complete the com

pacted courses without difficulty, but it will place them out of 

step in regular school year with their classmates who fail to go 

to school in the summer. Eventually, this forces a gradual cross 

grade line assignment of students to higher level courses. 

Of course it is possible to vary these acceleration de

signs. The important element is the control of the enrollment 

flow pattern changeover, according to Eiss (1970). 

Voluntary Non-Acceleration Plans 

Freedom of choice trimester and four quarter plans have 

been in operation at the college level (Thomas 1973). Since 

there is no guarantee that enrollments will be equalized for the 
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three trimesters or four quarters, the all year school concept 

has been considered a failure in many colleges. Anticipated dol

lar or space savings have not materialized. A mandatory instead 

of voluntary choice plan with a flexible program would create 

savings at the college or university levels. 

In spite of this poor prognosis for success, Thomas 

(1973) found that a large number of school administrators recom

mended this approach as the solution to space and money problems. 

Freedom of choice plans call for a rescheduling of the school 

year in such a way that it will not inconvenience parents, teach

ers, or students. Children must meet legal time requirements, 

but they are given the option of selecting three out of four 

quarters or two out of three trimesters, or some appropriate 

fragments from unique all year calendars. In these plans stu

dents have numerous options such as attending classes all year 

and truly accelerating, attending classes merely as a spin off 

from standard calendars, or attending all year but with lightened 

loads during the year. In theory, then, these voluntary plans 

constitute something more than a summer school. 

Traditional Four Quarter Plan. The Bluffton, Indiana 

Plan, cited by Thomas (1973), required division of the school 

year into four terms of 12 weeks. The schools were closed in 

August and students attend only nine of the 11 months. Students 

were encouraged to elect the summer quarter, but enrollment re

mained extremely light during the summer, and the space and 
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dollar savings never materialized. The plan was instituted in 

1904 and when its promoter (superintendent) left Bluffton in 

1908, the year-round plan died. 

The Nashville, Tennessee Four-Quarter Plan, also men

tioned by Thomas (1973), required student attendance for three 

out of four quarters. The calendar provided four 12 week quar

ters of 60 days, with students having two weeks off for Christmas 

and two weeks off in the summer. The summer terms were inter

changeable with other quarters and not merely remedial. In 1931 

the depression caused a cut back in the length of the summer 

quarter. In 1932 the summer quarter was reduced to a remedial 

program and the entire 1932-33 school year was shortened because 

of the nationwide financial problem. Even in the face of economi

cal upheaval this plan stressed quality of education and de-

emphasized the space and money aspects. 

Modern Four Quarter Plan. The Greater Atlanta Four Quar

ter Plan was instituted to create a more flexible educational 

program for pupils in grades eight through 12, according to 

Thomas (1973). The new school year was divided into four equal 

terms. Quarters one, two, and three approximated 58 days with 

class periods of 55 minutes. The fourth quarter approximated 50 

days with class periods of 65 minutes. Along with the calendar 

changes was a complete reorganization of the secondary school 

curriculum. About 70% of the old sequence patterns were elimi

nated and courses of 10 and 12 weeks duration were developed. 
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One of the major goals of this plan was individualization of in

struction. With rescheduling at the end of each quarter and vir

tually no sequence courses, it was possible to structure a pro

gram of students for students. The primary objective here was 

not the saving of space and money, but the improvement of the in

structional program. 

Non-Accelerating Trimester Plan. The trimester calendar 

usually requires 240 to 270 instructional days. The 240 day 

calendar is made possible by legislative amendments so that 80 to 

85 day trimesters can be substituted for a 90 day term. In the 

Houston plan, a student selects any two out of three trimesters. 

Students electing to attend school for three terms must pay tui

tion for one trimester. It is conceivable, said Thomas (1973), 

that the students attending school for three full trimesters and 

for several years running will accelerate, but the administration 

discourages continuous all year schooling using the rationale 

that young people need a change of pace. 

Optional Five Term Plan. This design is much like the 

45-15 plan now operating in Sunnyside School District #12 in that 

the year round calendar is divided into five 45 to 47 days learn

ing segments. Average students can complete a normal year course 

in four terms. The fifth term is an optional one available to 

those who want to enrich their programs or to accelerate. Op

tional five term plans provide learning periods that approximate 

the traditional marking periods. Scheduling is simplified by the 
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development of three to nine week mini-courses. The fifth term 

replaces the traditional make-up school and is equal in quality 

with the other four terms (Thomas 1973). 

Flexible All-Year School. This plan operates all year 

long like a bank, store, or service station. There are no terms, 

semesters or trimesters. Pupils begin school and leave school 

for vacations when it pleases them, although they do not have to 

take a vacation. Implementation of this program demands maximum 

individualization of instruction and the elimination of wasteful 

tooling up and tooling down of activities. Learning on a year 

round basis will help students prepare for life in the twenty-

first century, according to its supporters, but this plan also 

can be advantageous to the educationally deprived and the poten

tial dropout. It facilitates the development of a continuous 

learning year-round program with an emphasis upon flexibility. 

Presently, a flexible plan is functioning in Mankato, Minnesota 

where interest determines the student's schedule. Thomas (1973) 

reported that this plan is not designed to save money, but some 

savings can accrue if limits are set regarding the maximum and 

minimum prescribed days of schooling. The problem is the. ability 

to balance enrollments throughout the year without mandating when 

students will be in school. 

Mandatory Participation All-Year Schools 

Staggered Four Quarter Plan. History shows that space 

objectives were realized in Aliquippa and Ambridge, Pennsylvania 
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through adoption of the staggered four quarter plan. However, 

quoted Thomas (1973), strong parental objections to the mandated 

winter vacation of one fourth of the total student body con

tributed to the plan's demise. In 1971 a staggered four quarter 

plan was adopted in Molalla, Oregon with the contention that the 

winter extremes that occur in numerous geographic locations did 

not occur there. One variation of the term rotation four quarter 

plan divides the year into four 12 week quarters. Everyone is 

given a two week summer vacation and two additional weeks are 

spread throughout the year in the form of holidays. The Aliquip-

pa school year calendar was structured so each quarter overlapped 

two seasons and provided a one week summer vacation and three 

weeks of vacation interspaced through the year. Thomas (1973) 

found that there existed many other variations, but one basic 

element is found in all calendars of this genre, and that relates 

to strategy of three-quarters of the student body scheduled to be 

in school at all times. 

Staggered Trimester Plan. The staggered trimester plan 

calls for the division of the all year school calendar into three 

trimesters. With term rotation one group is always on vacation 

while the other two streams or sections are in school. This plan 

appeals to the cost conscious citizens because it has the poten

tial of increasing the school's capacity by 50%. A variation of 

the trimester plan provides children with 167 school days, and by 

lengthening periods and days, provides the same amount of 
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instruction in 80 days as can be offered in 90 days. One school 

system that adopted the staggered trimester plan abandoned it 

after one year because of parental objection to the four month 

recess (Thomas 1973). 

Twelve-Four Plan. This plan, said Thomas (1973), divides 

the school year into four 12 week learning periods. It has more 

appeal than the old quarter staggered four quarter plan since 

vacations are limited to four to six weeks. With term rotation 

three classes are always in school, but in this scheme it is dif

ficult to meet a 180 school day minimum. 

Multiple Trails Plan. Thomas (1973) found that the multi

ple trails plan is relatively new and operates on time equaliza

tion principles to reduce the amount of instructional time 

required per subject and, as a result, release space from 25% to 

37-1/2%. This is accomplished by lengthening the school year 

from 180 days to 210 days. In this plan, 193 minutes of instruc

tion take place per week instead of 225 minutes—a savings of 32 

minutes per week. Through the use of modular scheduling, with 

classes meeting two or three times per week rather than four or 

five, provision is made for greater flexibility of the education

al program relative to student programs, teacher time, and class

room space. 

Continuous Learning Year Plans 

Thomas (1973) described the term, Year-Round School, as 

an all-inclusive term which includes every calendar variation 
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developed during the past 70 years. In a move to contemporize 

the meaning of year round calendars the phrase, Continuous Learn

ing Year Cycling Plans, originated in 1968. 

Recommended term rotation plans provide a number of al

ternatives. It is possible to combine an eight week learning 

time block and a two week vacation or a nine week learning seg

ment with a three week inter-session or, perhaps, 10 weeks in 

school with three weeks out on vacation. In actual practice it 

is not always possible to build a calendar that will provide uni

form length learning periods without some week splitting. In the 

9-3 plan or 45-15, the administrators have tried to have an equal 

number of instructional days in each cycle. As a result, the 

inter-sessions, which are always 15 days, may commence on any day 

during the week, said Thomas (1973). 

Recent Research on the Year-Round Schools 

"Pupils attending year round schools are not achieving 

any more than their nine-month counterparts, but they are not 

achieving any less either (Education USA 1975, pp. 219-220)." 

That was the general conclusion of numerous assessments comparing 

traditional versus year round education in this country, dele

gates were told at the seventh National Seminar on Year Round 

Education in Denver, Colorado in the spring of 1975. Officials 

from three school districts using the 45-15 plan or Concept 6 

(four two-month school sessions with two two-month vacations) 
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reported no significant differences in achievement by year round 

pupils as measured by standardized tests. 

The seminar showed that year round proponents retained 

their enthusiasm about the concept in spite of year round schools 

closing in Loudoun County and Virginia Beach, Virginia during the 

past year. In fact, Colorado Education Commissioner Calvin 

Frazier said that the concept should be considered by even more 

districts, "not as an end in itself, but as a vehicle for reform 

and a solution to space problems (Education USA 1975). He said 

that although the logistics of year round education and changed 

vacation patterns can be a problem, these can be outweighed by 

educational advantages—"tremendous enrichment programs" which 

sometimes find their way into traditional classrooms, better use 

of time and facilities, more community-centered activities, less 

learning lost during vacations and a "more personalized educa

tion" by giving pupils greater options. Frazier was further 

quoted in Education USA (1975, p. 219) as saying that "ongoing 

involvement" can help minimize the problems of year round educa

tion. The concept should also assist the push for accountability 

because year round plans generally show a great degree of purpose, 

planning, and evaluation. He said that he supported year round 

education because it has helped improve education in most com

munities where it was tried by causing an awareness that time can 

be manipulated in considering education alternatives and 

commitments. 
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Year-Round Programs Abandoned 

The rationale for the closing of year round schools in 

Virginia was examined. The Virginia Beach School Board dropped 

its year-round schools after concluding that they were as good, 

but no better, than nine month schools. As was reported in Edu

cation USA (1974a), according to Assistant Superintendent for Re

search, James Mounie, Virginia Beach consists of a mobile 

population, primarily, and this made it difficult to keep an 

equal number of students in the attendance cycles, creating a 

disproportionate utilization of resources. To correct this im

balance the board would have had to abandon two commitments to 

the community: to keep all elementary school children in the 

same family on the same attendance cycle, and to maintain the 

"integrity of neighborhood schools." Although the year-round 

program saved $8 per pupil and was supported by 50% of the par

ents, the board made the decision to abandon the program. When 

asked how the Virginia Beach decision would affect the year-

round movement nationally, Mounie replied, "We never considered 

ourselves to be part of any movement, and people should not gen

eralize beyond our borders (Education USA 1974a, p. 138)." 

In a subsequent edition of Education USA (1974b) it was 

mentioned that another Virginia school district dropped its year-

round schools, even though school administrators had recommended 

continuing and even expanding the program. The Loudoun County 

school board voted four to three to end the two-year experiment 
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in three elementary schools and one middle school because of 

parent opposition, according to board president James Walsh, even 

though class size would have to be increased as a result. Walsh 

further commented that the year-round schools were established as 

a temporary measure to combat overcrowding until new schools 

could be built (Education USA 1974b). School officials did not 

agree with the board's action since they had proposed expanding 

the 45-15 year-round plan to one high school because they felt it 

had been successful. A study of the Loudoun schools showed that 

year-round schools resulted in better use of facilities, did not 

lower achievement, and were supported by teachers, parents, and 

students, one school official reported (Education USA 1974a). 

A complete review of failures of 12-month school year 

plans by Holmes and Sewall (1964, p. 224) resulted in the conclu

sion that ". . . in no case has a summer program or any extended 

school year been abandoned because it was not administratively 

feasible." Most often given as reasons for giving up on the 12-

month school year are: 

1. Financing of summer programs and of other efforts to ex

tend the school year has been inadequate. Few states aid 

districts for summer or extended school years. 

2. Statutory provisions regarding the status of the extended 

school year have been very restrictive and unclear. 

3. The cost of keeping abreast of demands made upon public 

education has increased more rapidly than has the national 

economy in recent years. 
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4. Experimental programs for an extended school year and 

summer school programs have been based upon traditional 

curriculum requirements and decisions. 

5. Devotion to tradition without objective reasoning has 

created inertia toward change in certain aspects of the 

American culture. 

Year-Round as an Approach to 
Instructional Improvement 

In the Education USA (1974b) article, California's year-

round education coordinator, Don Glines, claimed that year round 

education can no longer be advocated as a money saver or a quick 

route to radically improved student achievement, but must be sold 

as a philosophy best suited to meet the educational needs of to

day and tomorrow. At the eighth national seminar in Long Beach, 

California, Glines offered his observations about the year round 

school education. He felt that the year-round schools serves as 

an option rather than a replacement for the traditional mode. 

"We can't just look at buildings and costs, but must consider 

people," continued Glines (Education USA 1974b, pp. 219-220). 

With declining enrollment the selling point of better usage of 

space rarely applies, and studies have shown little evidence of 

cost savings or improved academic ability by the year round 

system. 

According to Grady (1975), in May of 1975 the Colorado 

Springs Public Schools completed a research project on pupil 
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achievement in their Concept Six year round school as compared 

to standard calendar schools. Grades kindergarten through nine 

were employed and school achievement was measured by the Iowa 

Test of Basic Skills (ITBS) Composite in grades seven, eight, and 

nine and specially developed tests. The special tests were 

Spanish 1 and 2, French 1 and 2, ninth grade algebra 1 and 2, 

ninth grade geometry 1 and 2, and eighth grade algebra 1 and 2. 

Attendance figures were also analyzed in this study. The ITBS 

Composite results for the seventh, eighth, and ninth grade showed 

no significant differences where comparisons were complete. 

Spanish, French; and eighth grade algebra also showed no signifi

cant differences. Improved performance in ninth grade algebra to 

0.01 significance levels occurred in the Concept Six students as 

compared to standard calendar students. Concept Six students 

also performed at higher levels on the ninth grade geometry to a 

0.05 level of significance. Attendance of seventh, eighth, and 

ninth grade students was lower slightly in the year round school 

as compared to the standard calendar. 

Roslyn Grady (1973), research director for Colorado 

Springs District No. 11, said that tests demonstrate that pupils 

do as well with fewer instructional days per year (172 in Concept 

Six) as compared with the traditional 185 days. In the Concept 

Six plan every day is devoted to learning, with such things as 

parent conferences and registration relegated to non-school 

days. 
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Prior to year-round schools being initiated in Prince 

William County in July 1971, a significant curriculum development 

project produced curriculum changes which aided the year round 

school operation, but were also appropriate for the standard 

schools. As a result of this curriculum development, one stan

dard calendar, elementary school adopted the modified curriculum 

at the same time the year round schools started. This produced 

three groups for comparison, according to Riehm and Colson (1975): 

1. Year-round school with modified curriculum 

2. Standard schools with modified curriculum 

3. Standard schools without modified curriculum. 

In measuring student progress the SRA Achievement scores 

for both the pretest and posttest were used. In the first study, 

the t-test showed no differences in gain scores except in mathe

matics at the third and fourth grade levels. Both student sam

ples, with the modified curriculum, had higher mean gain scores 

than the students with the unrevised curriculum. The significance 

level was 0.05. The pretest-posttest time interval was 15 months 

and the sample size was about 2 00 for each group. The calendars 

produced no significant difference due to that alone. Even where 

the same children have been monitored through four grades since 

1971, achievement differences are insignificant in comparison 

with nine-month students, according to school official John Col

son (in Riehm and Colson 1975). 
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In 1972, Dr. Richard Madden, one of the authors of the 

Stanford Achievement Test (SAT), and Mrs. Dena Wadell, coordina

tor of the 1973 revision of SAT, met with district staff and pro

posed that the year-round program in the La Mesa-Spring Valley 

School District undertake its first research study with the new 

1973 edition of the SAT (Pascoe 1974). The year-round program 

included three elementary schools and one junior high school with 

enrollment of approximately 3,000 students. 

The design chosen involved equating pupils in both year-

round and nine-month programs on mental ability by employing a 

weighting procedure used in the development of the norms for the 

1973 SAT. The testing program involved a fall pretesting with a 

spring posttesting for both year round and standard schools. The 

schools on the standard calendar participated in the fall stan

dardization program of the SAT and were pretested with Form A of 

the achievement test during the week of June 4, 1973. The year-

round groups were pretested from July 1 to October 9, 1972. 

Posttests were administered from May 21 to July 30, 1973. 

Only partial results for grades seven and eight will be 

commented upon here. The posttest results for grade seven indi

cated that four our of nine of the SAT subtests showed signifi

cant differences in favor of students in the year-round schools. 

The tests involved were Reading Comprehension, Language, Social 

Science, and Science. 

Results for grade eight revealed that three out of nine 

of the subtests compared were significant and all were in favor 
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of the year-round program. The tests were Reading Comprehension, 

Language, and Science. 

Conclusions of this evaluation conducted by the Harcourt, 

Brace, and Jovanovich study, cited in Pascoe (1974), utilizing 

the SAT 1973 revised test and the Otis Lennon Metal Ability Test 

were: 

1. The introduction of year-round education has had no ad

verse effects upon the achievement level of the students 

involved. 

2. With mobility factors and scholastic ability controlled 

a trend of achievement favoring the year-round program 

is evidenced as the analysis moves up through the 

grades. 

3. Children attending a school on the year-round schedule 

perform the same in the area of scholastic achievement 

as do their peers attending on a traditional schedule. 

4. There is no significant difference in scholastic achieve

ment between any of the year-round attendance groups by 

grade or by achievement measure subtests. 

In an article in Education USA (1975), Superintendent 

David Pascoe of the La Mesa-Spring Valley District said that al

though a few studies indicate achievement differences between 

year-round and traditional education, these are not supported by 

the bulk of the evidence. 
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Even though significant differences have not been shown 

with standardized testing, time will show that year-round stu

dents perform better, Pascoe (1974) predicted. He continued that 

there is evidence in the district, where the 45-15 plan has been 

in use since 1971 that teachers are more relaxed, there are fewer 

"sick days," and parents have adjusted to the new calendar. 

Economic Considerations 

Where a 12-month school year has been instituted for rea

sons of economy only, finances must be studied and completely un

derstood. Vanderslice (1933) reported a substantial savings to 

the Aliquippa School System for the duration of that program. 

However, Redmond (1966) cautioned that a 12-month school year may 

save money for a school system, but it will cost as much as 10% 

of the current operating budget to initiate. 

MacPherson (1955) and Rich (1956) both stated that the 

cost of doing maintenance work in the evenings and on weekends, 

buses which run all year carrying fewer children, increased 

teacher salaries, air conditioning costs, etc., must be taken 

into consideration when planning a 12-month school year. 

Sessions (1962) found that business managers in all large 

school systems which participated in his survey expected main

tenance and operating costs to increase appreciably in a 12-month 

school situation. It was noted in this same study that the Los 

Angeles School System expected budget costs for transportation, 

maintenance and operations to increase substantially. 
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Yean-Round Program at the Sunnyside 
School District No. 12 

The evaluation report of October 1975 summarized the con

clusions and insights of the people who were involved in the 

adoption of the 45-15 plan in grades K through 12. It was 

pointed out that implementing a year-round schedule demands more 

than merely changing the times of the year that students attend 

school; educational philosophy must be altered, instructional 

methods and techniques must change, classroom management systems 

must be revised, and a renewed emphasis must be placed on public 

relations while tradition and status quo are challenged. 

After a complete review of the year-round school studies 

the school board developed a strategy in order to set the 45-15 

plan in motion. A list of objectives was developed to attain the 

goal of operating an extended school year for the improvement of 

educational benefits to the students of Sunnyside School District 

No. 12. 

Implementation—Objective 1 

"A 12 month school schedule will be implemented in Sunny

side District No. 12 in grades K-9 by July 1, 1974 and in grades 

10-12 by August 12, 1974, as evidenced by operational school pro

grams on these dates (Maurer 1975, p. 1)." 

The 45-15 Year-Round Schedule (YRS) started with a stag

gered start in grades K-9 on July 1, 1974. A staggered start re

fers to a school calendar which commences with 25% of the student 
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body in attendance on the first day of school (Quadrant A) joined 

three weeks later by 25% of the student body (Quadrant B) and 

joined three weeks later by 25% of the students (Quadrant C). 

After this initial nine-week cycle, the final 25% of the students 

enter school (Quadrant D) while the first group (Quadrant A) goes 

on inter-session. As a result of this 45-15 school calendar 

staggered start 75% of the students are in school at the begin

ning of the seventh week and 75% of the student body remains in 

school from that time on. 

Grades 10-12 had a block start on August 12, 1974 and 

ended its first complete year of operation on August 8, 1975. A 

block start is the commencement of school on a specific date of 

the first three quadrants (Quadrants A, B, and C) which consists 

of 75% of the student body. This start is followed by the final 

25% of the students (Quadrant D) entering after the first three 

weeks and Quadrant A leaving for inter-session. This cycle re

peats during the school year until all quadrants have been in 

session for four 45-day periods and on inter-session during four 

three-week (15 days) periods. 

With the implementation of the YRS, facilities were pro

vided for approximately 2,200 students who were on double ses

sions , and sufficient classrooms became available so that every 

student was afforded a full day educational program. 
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Evaluation—Objective 2 

At the conclusion of the yearly schievement testing 
program, the academic achievement scores of the students 
in the areas of reading and mathematics would not be 
significantly lower under YRS than under the traditional 
school calendar as evidenced by a comparison of the mean 
scores resulting from both calendars (Maurer 1975, p. 2). 

The comparison conducted by the Sunnyside Research De

partment gives the results by the achievement testing program in 

Table 1. A plus sign indicates a gain in favor of the YRS 

program. Stanford Achievement Test of Reading and Mathematics 

comparisons between results on traditional calendar performance 

and year round achievement are also shown. 

Glenn R. Maurer (1975, p. 2), Director of Research, Sun

nyside School District contended: 

A study of the achievement scores for the past ten 
traditional years indicates as great or greater degree 
of variance in test scores from year to year than was 
the variance noted for the two years used in this study. 
Changes in the test scores—gains or losses—noted in 
the comparison of the various sub-tests of the total 
battery reflect a pattern similar to patterns for pre
vious years, and, therefore, are not significant, that 
is to say that the gains or losses cannot be attributed 
to the change of school calendar. Many variables con
tribute to the variations of test scores from year to 
year, therefore, for a more meaningful assessment of 
the effects on students' achievement under YRS, a longi
tudinal study over a period of five or more years should 
be considered. 

Attendance—Objective 3 

"The equivalent of six months Average Daily Attendance 

for the district during the first year of YRS will increase by 

1% over the comparable six months ADA in the conventional school 
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Table 1. Comparisons of Achievement Scores of Standard Calendar 
and 45-15 Calendar Students in Sunnyside School 
District No. 12 

Grade Total Battery Total Reading Total Mathematics 

1 +1 month +1 month Same 

2 +1 month +1 month +1 month 

3 Same +3 months -2 months 

4 Same -1 month Same 

5 Same +1 month +1 month 

6 +1 month + 5 months +3 months 

7 -4 months -5 months +1 
• 

month 

8 -1 month +1 month -2 months 
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term as evidenced by a comparison of the six months ADA totals 

for two years (Maurer 1975, p. 2 )•" 

The report revealed that there was a decrease of 0.64% in 

absences and an increase of 0.64% in the ratio of Average Daily 

Attendance to Average Daily Membership under YRS. Although there 

was an increase in ADA for the first year of the year round pro

gram, the amount was 0.36% short of the objective. 

Teacher Absenteeism 

Although not part of the stated goals and objectives for 

the district, experience at other year-round schools indicated 

that teacher absenteeism had decreased. Data gathered during the 

first year of the all-year plan confirms this speculation. 

Courses and Class Size 

A major concern expressed by other YRS relative to high 

school curriculum was also analyzed. The following are statis

tics compiled for grades 10-12, since Sunnyside operates on a 

6-3-3 plan. 

1973-74 136 courses 

1974-75 YRS 129 courses 

1975-76 YRS 143 courses 

The following figures indicate the comparison of average 

class size: 

1973-74 Average class size: 26 
Total enrollment: 1,771 
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1974-75 YRS Average class size: 22 
Total enrollment: 1,811 

Dropout and Delinquency Rates 

The dropout rate also indicated that the Sunnyside drop

out rate was 7.4% as compared to Pima County's 8.31% and the to

tal state of Arizona rate of 14.6%. Of the 251 recorded, 122 

were Anglos, 116 Spanish surnamed, eight Indian, three black, and 

two Oriental. 

From information supplied by the school resource officer 

as taken from the monthly City of Tucson Police Department (1975) 

juvenile crime statistics, juvenile arrests as of July 31, 1975 

were down 14% when compared to the total from the previous year. 

Student Activities 

Extra-curricular activities such as varsity football, 

wrestling, and baseball experienced their greatest success in the 

school year 1974-75 by winning division championships. 

Participation in school-related summer activities loomed 

as a problem; but it was resolved by granting approval of stu

dents' requests to be absent from these activities during their 

inter-session. 

Teacher Attitudes to Year-Round 
School Program 

Feedback from the teachers was important because problem 

areas had to be identified, and teacher attitude, both positive 

and negative, attributable to YRS needed to be determined. As a 
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result, a questionnaire was developed and distributed to teachers 

during the last school week of the first and second 45-day teach

ing sessions for each quadrant. The questions were designed to 

elicit responses in five categories: strongly agree, agree, no 

opinion (not applicable), disagree, or strongly disagree. More 
« 

than 95% of the teachers responded to the questionnaire. 

The data acquired through the questionnaire supplied in

formation for administrators who, after analyzing the data, de

veloped strategies for remediation of problem areas where it was 

feasible, practical, and possible. 

The teacher survey instrument provided space for teacher 

comments concerning YRS. The comments reflected areas of concern 

for those who took time to write, and the comments did not, in 

most cases, indicate a district-wide problem. The most frequent

ly stated comments dealt with: 

1. Problems involving room change and/or storage of materials 

during quadrant change and inter-sessions were most prev

alent. The problem existed in some of the elementary 

schools, and large rolling storage closets were con

structed to alleviate the problem. 

2. Recommendations that early hours be eliminated were re

ceived. Early hours were necessary at two schools which 

were without refrigeration; however, during a district-

wide election held prior to starting the second year, the 



parents voted 69% to 31% to keep the early hours during 

the hot summer months. 

3. Recommendations were made that more time be allotted to 

make room changes at the beginning and ending of quad

rants. One-half day was allocated for teachers to make 

room changes. To remedy this problem, the school calen

dar for the second year afforded the half-day plus nine 

days between various quadrant changes. 

4. Concerns were voiced relative to unequal pupil/teacher 

ratios and combination grades. 

5. Difficulties in attending graduate college for specific 

courses were mentioned. The University of Arizona agreed 

to conduct requested courses on the Sunnyside School cam

puses. The opportunity to take late afternoon and eve

ning classes was also made available (Maurer 1975). 

The Sunnyside Education Association also conducted a 

year-round evaluation in June 1975 and the questions and responses 

from 247 of the district teachers are shown as A in the 

Appendices. 

Budget Data 

The year-round calendar does make greater demands upon 

the physical plant and it is reasonable to expect a rise in 

utility bills. With spiralling gas and electric costs considered, 

a comparison between the 1973-74 standard nine and one-fourth 



47 

month calendar bills of $158,613 and the year round bill of 

$319,515 showed an increase of $160,902 (Maurer 1975). 

Comparative budget and cost figures between 1973-74 and 

1974-75 showed that the percentage increase between 1973-74 and 

1974-75 amounted to 12.65%. The cost of living index during the 

same period increased by 12.4%. 

Summary 

The first section of the chapter dealt with a brief de

scription of a variety of year round calendars that included: 

1. Summer School Plans (remedial; make-up, enrichment; in

dependent, such as boy scout and girl scout camps; and 

professional personnel education). 

2. Acceleration Plans (acceleration trimester, quadrimester, 

quintimester, continuous progress, and extended summer 

segments). 

3. Voluntary Non-Accelerated Plans (four-quarter, trimester, 

optional five-term plan, and flexible all year school). 

4. Mandatory Participation Plans (staggered quarter plan, 

staggered trimester plan, 12-4 plan, and multiple trails 

plan). 

5. Continuous Learning Year Plans (45-15, 9-3, 10-3, and 

8 - 2 ) .  

Of all the varieties of year-round plans, it was the con

sensus among educators that a mandatory continuous learning 
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calendar provided the most promise of effectuating a successful 

educational program. 

The second section dealt with a review of contemporary 

research accomplished in school settings that were using a con

tinuous learning year such as the 45-15 and Concept Six, etc. 

Most school districts committed only a portion of their system to 

a year-round approach which further complicated the evaluation of 

these projects. Perhaps the summation of this section could be 

described by the quote that YRS students are "no better, no 

worse" when compared with the achievement of standard calendar 

students. 

Finally, in the third section, an overview of the imple

mentation of a 45-15 plan in the Sunnyside School District No. 12 

was presented. The pattern of adoption of the plan was outlined 

and initial insights of problems and solutions were presented. 

The 45-15 plan in this district has not been comprehensively 

evaluated. At present, the only comparisons have been made at 

Stanford Achievement Test scores and teacher attitudes as illus

trated on attitude questionnaires that were conducted by the dis

trict research department. 



CHAPTER 3 

DESIGN OF THE STUDY 

Introduction 

The purpose of this chapter is to describe the methods 

utilized in this study. The chapter is divided into five sec

tions: (1) presentation of the research design and null hypoth

eses, (2) setting of the study, (3) description of the teacher 

and student samples, (4) discussion of instrumentation, and (5) 

description of the statistical procedures used in analyzing the 

data. 

Research Design and Null Hypotheses 

For the purpose of this study a Campbell and Stanley 

quasi-experimental pretest and posttest design No. 10 was 

selected (Campbell and Stanley 1963, p. 47). 

°1 ^a °2 = Experimental group 

O3 Xb 04 = Control group 

For the cognitive area the independent variable in this study was 

school calendar (45-15 compared to the standard school calendar). 

Classification variables were sex and ethnic membership. The 

dependent variable, achievement in first year algebra, was di

vided into: 

49 



1. Algebra achievement as measured, by the standardized test, 

Cooperative Mathematics Test Form A (Cooperative Mathema

tics Test Handbook 1964). 

2. Algebra achievement as measured by a teacher constructed 

multiple choice test. 

For the affective domain the dependent variable was attitude. 

The research design was utilized for the purpose of in

vestigating the following hypotheses. 

Cognitive 

For the dependent variable, algebra achievement (measured 

by the Cooperative Mathematics Test Form A and a teacher-

constructed multiple choice test, Algebra Test Form B): 

1. The achievement of 45-15 students will not differ from 

the achievement of the control group in the standard cal

endar schools. 

2. The achievement of boys will not differ from the achieve

ment of girls. 

3. The achievement of Mexican-American students will not 

differ from the achievement of the remaining students in 

the sample. 

4. There will be no interaction of calendar (45-15 versus 

standard calendar) and ethnic membership (Spanish sur

name as compared to the other students). 

5. There will be no interaction of calendar and sex. 
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6. There will be no interaction of sex and ethnic 

distribution. 

7. There will be no interaction (three-way) between calen

dar, sex, and ethnic membership. 

Affective 

8. The attitude toward school of 45-15 students will not 

differ from the attitude of the standard calendar stu

dents as measured by the Semantic Distance Questionnaire 

(Shaw and Wright 1967). 

Setting for the Study 

The four algebra classrooms.representative of the year 

round-school consisted of four teachers and 72 ninth grade stu

dents from Sunnyside Junior High School and Apollo Junior High 

School (also in the Sunnyside School District). A six period day 

was utilized at the two junior high schools. The ninth, tenth, 

eleventh, and twelfth grades of the Sunnyside School District had 

a population of 2,722 students in the school year 1975-76 and the 

ethnic distribution was as follows: 

American Indian 2.0% 

Black American 2.5% 

Asian American . 5% 

Spanish surname American 48.5% 

All others 46.5% 



In the two cooperating high schools from Tucson District 

No. 1, Cholla and Tucson High Schools, seven different classes 

were used and taught by four teachers. Unlike Sunnyside High 

School, the District No. 1 high schools were four year schools 

rather than three year high schools. A variable six period 

schedule comparable to that employed at Sunnyside District was 

used in the District No. 1 high schools (Tucson Public Schools 

1974). 

The ninth, tenth, eleventh, and twelfth grades of Tucson 

School District No. 1 had a population of approximately 21,000 

students in the 10 district high schools and supportive project 

schools in 1975-76. The ethnic distribution was: 

American Indian 1.1% 

Black American 5.1% 

Asian American .8% 

Spanish surname American 23.2% 

All others 69.8% 

The cooperating high schools (Tucson and Cholla High 

Schools) had approximately 4,500 students in 1975-76 and their 

ethnic distribution was as follows: 

American Indian 2.4% 

Black American 8.4% 

Asian American 1.0% 

Spanish surname American 47.7% 

All other 40.5% 
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Teacher Sample 

The teacher sample consisted of eight teachers: four 

teaching in the 45-15 calendar and four in the standard calendar 

year. Based upon conferences with department chairmen repre

sented, a list of prospective teachers was developed. The selec

tion of teacher participants was based upon the willingness of 

the eight teachers to cooperate in the research since the design 

for collecting data required four class periods for each partici

pating district. 

Three of the four teachers representing the Sunnyside 

District No. 12 sample had attained tenure, and all four teachers 

were considered by school administrators, department chairmen arid 

other teachers to be proficient in their subject area of 

mathematics. 

The four teachers in the standard calendar schools were 

on tenure. These volunteer participants were also considered by 

administrators, department chairmen and their colleagues to be 

proficient in mathematics instruction. 

Student Sample 

The student sample included boys and girls enrolled in 

the ninth grade first year algebra course. The students repre

sented Cholla and Tucson High Schools in District No. 1 and Apol

lo and Sunnyside Junior High Schools in District No. 12. The 

data were collected during the 1975-76 school year. 
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In the District No. 1 sample, 108 students completed all 

phases of testing as compared to 72 in the Sunnyside District 

No. 12 sample. 

In order to assure an equal number of participating stu

dents (N) in each sample, and to utilize comparable groups repre

sentative of both the 45-15 and the standard calendar schools 72 

ninth grade algebra students from each district were included in 

the study. 

The reduction of the original 108 students in the District 

No. 1 sample to 72 was accomplished through a randomization pro

cess (Kerlinger 1964). The random selection of 36 out of the 40 

Spanish surnames in the District No. 1 ninth grade first year 

algebra sample was done by using a table of random numbers. The 

36 students were selected randomly to compare with the 36 Spanish 

surname students in the Sunnyside sample. An identical process 

was used to select the 36 out of the remaining 68 students in the 

District No. 1 sample to arrive at the final 72 students in each 

group. 

Instruction involved 178 school days in the District No. 1 

schools as compared to 177 school days in the Sunnyside schools. 

Instruction occurred in the standard calendar schools over a 

period of nine and one-half months and in the 45-15 calendar dur

ing an eleven and one-fourth month period. 

Class time totaled 255 minutes per week at Tucson High 

School and 275 minutes per week at Cholla High School. Class 
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time was 275 minutes per week at Apollo Junior High School and 

250 minutes per week at Sunnyside Junior High School. 

Instrumentation 

Cognitive: Dependent Variables 

To measure the algebra achievement of year-round and com

parison students, Form A of the Cooperative Mathematics Tests 

was administered in the last week of August 1975 to 45-15 stu

dents as a pretest, and, again in the first part of July 1976 as 

one of the posttests. The comparison group testing occurred in 

early September of 1975 and in the latter part of May and June 

1976. 

The Cooperative Mathematics Test Form A measures achieve

ment in the first year algebra. Achievement is assessed in terms 

of students', comprehension of the basic concepts, techniques, and 

unifying principles in the content area. Many of the newer 

trends and emphases in the algebra formulated by the Cooperative 

Mathematics Tests Handbook (1964) are represented in the tests. 

Ability to apply understanding of mathematical ideas to new situ

ations and to reason with insight are stressed. Factual recall 

and computation are. at a minimum. 

The Cooperative Mathematics Test utilizes five choice 

items. Separate answer sheets are used. The administration time 

for the test is 40 minutes and directions for the test are 

uniform. 
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First planning for the Cooperative Mathematics Test began 

in 1958 by considering the appropriateness of existing tests and 

interpretive materials for current mathematics programs and stu

dents, and the rapid change in the algebra curriculum as a result 

of the "modern math." 

Each of the older Cooperative Mathematics Tests in alge

bra were submitted to a committee of reviewers for an item-by-

item evaluation and criticism. Additionally, an advisory 

committee of 10 leaders in mathematics education weighed these 

reviews and helped develop specifications for the new test. 

A pretest form was administered to a national sample of 

students in 1960, revised again and administered in 1961. Analy

sis of the results indicated that the test was now appropriate in 

difficulty and discriminating power. 

Content of the Cooperative Mathematics Test Form A (Co

operative Mathematics Test Handbook 1964) includes terminology, 

combining terms, translation to algebraic expressions, solution 

of linear equations, substitutions, solution of literal equa

tions, exponents and roots, algebraic multiplication and division, 

systems of linear equations, graphing, inequalities and factoring. 

The reliability reported for the Cooperative Mathematics 

Test Form A measuring internal consistency was computed using the 

Kuder-Richardson Formula 20. The reliability and associated 

standard error of measurement were obtained from sub-samples se

lected randomly from the norm group. Sample size for two separate 
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reliabilities was 300 each time and the resulting reliability was 

approximately .85. 

A validity correlation coefficient with the School and 

College Ability Test resulted in a .54 in one group and a .77 in 

the other group. 

In a critique of the Cooperative Mathematics Test Form A, 

as reported in the Seventh Mental Measurement Yearbook, Travers 

(in Buros 1972, pp. 500-501) stated that: 

This test reaches the stated aim of representing many 
of the newer trends and emphases in mathematics. The re
viewer found the test to accurately reflect the kind of 
difficulty level of the topics currently studied in the 
high school algebra. KR 2 0 reliabilities based on ran
domly selected sub samples of n = 300 for each form and 
separately for the 8th and 9th grades fall between .84 
and .86. Since 82-91% answered all questions, speed is 
not an important factor in these tests. Norms are pro
vided for a highly representative national sample—126 
high schools, drawn from public, Roman Catholic and inde
pendent institutions in 36 states. Urban norms are drawn 
from schools in the national sample located in cities of 
at least 100,000 in population. The author of this review 
felt that the constructed norms accurately represented 
schools of various types such as public and private and 
large and small schools. 

The second test utilized was the teacher-constructed 

Algebra Test Form B. The 40 item test was developed in the spring 

of 1975 by the mathematics teachers cooperating in the project 

for the specific purpose of measuring the mathematics achievement 

of the students in the first year algebra as it relates to what 

mathematics educators in Tucson consider essential in the first 

two semesters of a first year algebra course. To gain a cross-

section of questions representative of the cooperating teachers, 
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each was requested to submit questions that they felt tested the 

algebraic knowledge significant in a first year course. A gen

eral strategy of starting with set theory and ending with the 

quadratic function was agreed upon by all participants and 12 0 

questions, each on a 3 x 5 index card, were developed. Each 

teacher sorted the 12 0 cards to select the most representative 

test questions. All participants agreed that the test evaluated 

the major goals and objectives of the first year algebra course 

they taught, and, as a result, Algebra Test Form B was the 

outcome. 

As an instrument to measure student accomplishment of the 

mathematics department's goals, the test can be said to possess 

good validity. Utilizing Kuder-Richardson formula 21 the relia

bility of the posttest for District No. 1 was .79. The reliabili

ty for District No. 12 was .81. J. P. Guilford (1SS5) noted that 

when Kuder-Richardson formula 21 is used to compute reliability 

the result is generally lower than the reliability coefficient 

obtained using the Kuder-Richardson formula 20. 

Affective: Dependent Variables 

To assess the attitudes of year round and standard calen

dar students, the Semantic Distance Questionnaire was administered 

in August and September 1975 and in May, June and July 1976. 

This 36 item scale, developed in 1959 by Weaver (in Shaw and 

Wright 1967), measures attitude toward classrooms, school rules, 

teachers, school, and studying. 
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Shaw and Wright (1967, pp. 502-503) gave the following 

information on the tests development: 

Items were selected by asking 147 students in the 
twelfth grade to write statements of attitudes, standards, 
rules of conduct, fashion, etc., which they believed 
their groups held .... Twenty-one hundred statements 
were obtained and given to twenty faculty members, who 
rated them on a seven-point continuum of "good" attitude 
to "bad" attitude. The ten items which showed the 
greatest scale distances between students' responses and 
teachers' ratings were selected for each of the six di-
mentions and made into a test. A split-half reliability 
coefficient was computed for this sixty-item test and 
found to be less than satisfactory. Six items were se
lected from the six dimensions—creating a test of 
thirty-six items—and the split-half reliability coef
ficient of .92 was obtained. 

Students responded to each of the items by circling a 

number from one to seven on a continuum ranging from strongly 

disagree (1), neutral (4), and strongly agree (7). According to 

Shaw and Wright (1967, p. 503), "The items have good content 

validity for the six attitudinal referents toward which they are 

directed." 

The sixth category of study hall was removed from the 

questionnaire for the purposes of this study. 

Statistical Procedures 

A t-test was calculated on the pretest means on the Co

operative Mathematics Test Form A and the Algebra Test Form B. 

No significant difference was found. An analysis of covariance 

using pretest scores on both instruments as the covariate was 

conducted on both sets of data relative to the standardized and 

teacher constructed tests. 
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For the Semantic Distance Questionnaire the means for 

each of the categories of classroom, rules, teachers, school, and 

studying were computed for the year-round and standard calendar 

groups. The results c\re represented graphically. 

For this study, the significance level used to accept or 

reject the null hypotheses was established at 0.05. 

Summary 

This chapter was organized into the following five sec

tions: (1) research design and null hypotheses, (2) setting for 

the study, (3) presentation of teacher and student samples, 

(4) instrumentation, and (5) statistical procedures. 

This study utilized a quasi-experimental design which 

featured a pretest-posttest experimental-control group format. 

In the section on the setting for the study, a grade lev

el ethnic distribution was presented. 

The section on instrumentation included a discussion of 

each of the cognitive and affective measuring devices used in 

this study. Special attention was afforded the Semantic Distance 

Questionnaire. 

Finally, the chapter concluded with a description of the 

statistical procedures utilized in analyzing the data. Also in

cluded was the establishment of 0.05 as the level of significance 

for acceptance or rejection of the null hypotheses. 



CHAPTER 4 

THE FINDINGS 

Introduction 

For the purpose of presenting the findings of the study 

this chapter is organized into two sections. The first section 

reports the findings for the cognitive areas in mathematics. In 

the second section findings on attitudes are presented. The chap

ter concludes with a brief summary of the findings. 

Cognitive Findings 

For the consideration of the cognitive data the following 

null hypotheses were proposed. 

For the dependent variable, algebra achievement (measured 

by the Cooperative Mathematics Test—Form A and a Teacher Designed 

Test—Form B) the following null hypotheses were tested: 

1. The achievement of 45-15 students will not differ from 

the achievement of the control group in the standard cal

endar schools. 

2. The achievement of girls will not differ from the achieve

ment of boys. 

3. The achievement of Spanish students will not differ from 

the remaining students. 

61 



62 

4. There will be no interaction of calendar (45-15 versus 

standard calendars) and ethnic membership (Spanish sur

name as compared to the remaining students). 

5. There will be no interaction of calendar and sex. 

6. There will be no interaction of sex and ethnic membership. 

7. There will be no three-way interaction between calendar, 

sex, and ethnic membership. 

Cooperative Mathematics Test— 
Form A 

For the Cooperative Test—Form A the data are presented 

in Table 2. The results indicated that the standard calendar 

students achieved in first year algebra at a significantly higher 

level (0.001) than did the 45-15 students. After adjusting the 

posttest scores through an analysis of covariance so that the 

posttest scores would reflect any pretest difference, the results 

remained significant at the 0.001 level (Garrett 1953). 

The data showed that there was no significant difference 

in achievement of girls compared to boys. 

In Table 2, it is evident that no significant difference 

existed in achievement and ethnic membership. The table also 

shows that there was no interaction of calendar (45-15 versus 

standard calendars) and ethnic membership (Spanish surname as 

compared to the remaining students), and that there was no inter

action of calendar and sex. Finally, the table shows that there 

was no interaction of sex and ethnic membership, and there was 



Table 2. Analysis of Covariance Algebra—Cooperative Mathematics 
Test Form A with Sources of Variation: Degrees of 
Freedom, Mean Squares, and F Values for Main Effects 
and Interactions 

Source of Variation df Mean Square F Value 

Method 1 536.671 27.108* 

Sex 1 31.989 1.616 

Ethnic 1 5.107 .258 

Method x Sex 1 48.165 2.433 

Method x Ethnic 1 9.284 .469 

Sex x Ethnic 1 .144 . 007 

Method x Sex x Ethnic 1 4.288 .217 

Error 135 19.798 

^Significant beyond 0.001 level. 
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no three-way interaction between calendar, sex, and ethnic 

membership. 

Teacher Designed Test—Form B 

For the Teacher Designed Test—Form B the data are pre

sented in Table 3. The results indicate that the standard calen

dar students achieved in first year algebra at a significantly 

higher level (0.001) than did the 45-15 students. After adjust

ing the posttest scores through an analysis of covariance so that 

the posttest scores would reflect any pretest difference, the re

sults remained significant at the 0.001 level. 

The data show that there was no significant difference in 

achievement of girls compared to boys. Data on Table 3 show that 

no significant difference existed in achievement and ethnic 

membership. 

Table 3 shows that there was no interaction of calendar 

and ethnic membership. The data also show that there was no in

teraction of calendar and sex, that there was no interaction of 

sex and ethnic membership, and that there was no three-way inter

action between calendar, sex, and ethnic membership. This table 

shows that there was no interaction of calendar and ethnic member

ship. The data also show that there was no interaction of calen

dar and sex, that there was no interaction of sex and ethnic 

membership, and that there was no three-way interaction between 

calendar, sex, and ethnic membership. 
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Table 3. Analysis of Covariance Algebra—Algebra Test Form B 
with Sources of Variation: Degrees of Freedom, Mean 
Squares, and F Values for Main Effects and 
Interactions 

Source of Variation df Mean Square F Value 

Method 1 2386.986 83.069* 

Sex 1 .625 .022 

Ethnic 1 .001 .000 

Method x Sex 1 2.209 .999 

Method x Ethnic 1 .081 .003 

Sex x Ethnic 1 10.144 .353 

Method x Sex x Ethnic 1 24.345 .847 

Error 135 28.731 

'Significant beyond 0.001 level. 
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Affective Findings 

With respect to student attitudes this null hypothesis 

was posed: 

8. The attitudes of 45-15 students will not differ from the 

attitudes of students in the comparison group. 

The data presented in Figure 1 show the combined means 

and mean differences for each of the five areas measured by the 

pretest Semantic Distance Questionnaire: (1) classrooms, (2) 
* 

rules, (3) teachers, (4) school, and (5) studying. In every in

stance the mean differences between the pretest and posttest 

scores in the five categories were more favorable (either a posi

tive gain or a smaller loss) in the standard calendar group com

pared to the 45-15. 

Represented in Figure 2 are the posttest scores of the 

comparison group's attitude. These scores for the standard calen

dar group are at a slightly higher level in the categories of 

classrooms, rules, school, and studying. These differences are 

small and consequently cannot be considered to be significant. 

Summary 

The findings of this study were presented in two sections. 

The first section reported the cognitive findings of the stan

dardized and teacher-constructed tests. Section two dealt with 

the results of the affective measure as shown by the Semantic Dis

tance Questionnaire. 
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In the cognitive areas, significant differences were 

found at a level of .001 in favor of the comparison group in both 

tests used. There were no significant interactions between the 

independent variables of calendar, sex, and ethnic membership. 

The data support the premise that a significant difference 

existed between achievement of first year algebra students (ninth 

grade) and the type of school calendar used. 

In the affective area no differences were evident between 

the standard calendar and 45-15 groups. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The 45-15 calendar as one of the strategies for utilizing 

the schools the year-round has become a popular innovation in 

many areas where a rapidly multiplying school population out

paces the construction of adequate facilities and places unrealis

tic demands upon the taxpaying public (Wright 1963). In the late 

1960Ts and during the 1970's the potential of the year-round cal

endar, generally, and the 45-15 calendar specifically, have been 

explored (Hermansen and Gove 1971). These evaluations have been, 

at best, sketchy and incomplete. Some have taken place at the 

elementary levels where little significance has been detected in 

the findings. At the middle school and junior high level, some 

research was reported, without a great deal of significance in 

the findings. 

The year-round school must continue to be subjected to 

study and refinement. Consequently, this study was initiated and 

conducted for the purpose of gaining greater insights as to the 

effects of the year round calendar on pupil attitudes and cogni

tive achievement in a district where the 45-15 plan was utilized 

at all schools. 
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For the affective domain the independent variable was 

type of calendar. The dependent variable was attitude and was 

measured by the Semantic Distance Questionnaire and was adminis

tered on a pretest-posttest basis. The means of the pretest and 

posttest scores were computed for both groups and were presented 

graphically. 

The student sample consisted of 72 45-15 ninth grade stu

dents in first year algebra and 72 comparison students from stan

dard calendar schools. 

Findings 

In the cognitive area significant differences were found 

in favor of the standard calendar schools. These differences 

existed in both the standardized test results and the teacher-

constructed test scores. No significant two-way interaction oc

curred between: 

1. Calendar and sex 

2. Calendar and ethnic membership 

3. Sex and ethnic membership 

No significant interaction occurred in the analysis of 

the three-way interaction between calendar, sex, and ethnic 

membership. 

In the affective domain no differences were found on the 

attitude questionnaire. 



The Problem 

This study was primarily concerned with comparing the 

achievement of ninth grade first year algebra students of stan

dard calendar schools with the algebra achievement of 45-15 ninth 

grade students. Also compared were attitudes of standard calen

dar and 45-15 students. 

Design and Methodology 

For the purposes of this study a quasi-experimental 

pretest-posttest control group-experimental group design was se

lected. For the cognitive area the independent variable was the 

type of calendar used (45-15 or standard). The two classifica-

tory variables were sex and ethnic membership. The dependent 

variable, achievement, was divided into two areas of (1) ninth 

grade algebra measured by a standardized test, and (2) ninth 

grade algebra measured by a teacher-constructed test. The stan

dardized test employed for the study was the Cooperative Mathema

tics Test—Form A. The teacher constructed test, which was 

developed by the author of this research and the cooperating 

mathematics instructors, was the First Algebra Test—Form B. An 

analysis of variance and covariance was performed on the col

lected data. 

Conclusions 

The conclusions of the study are stated within the frame

work of the hypotheses previously enumerated. 
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Cognitive Domain 

The hypotheses in the cognitive area were concerned with: 

1. Comparison of achievement of 45-15 and standard calendar 

groups. 

2. Comparison of achievement of boys and girls. 

3. Comparison of achievement of Mexican-American students and 

the remaining students in the sample. 

4. Interaction of calendar and sex. 

5. Interaction of calendar and ethnic membership. 

6. Interaction of sex and ethnic membership. 

7. Interaction of calendar, sex, and ethnic membership. 

Each of these seven hypotheses was tested for the depen

dent variable, first year algebra achievement as measured by the 

Cooperative Mathematics Test—Form A and a teacher-constructed 

test Algebra Test—Form B. 

Hypothesis 1 dealt with the cognitive achievement of 

45-15 and standard calendar school ninth grade first year algebra 

students. In both tests used, significant differences were found 

in favor of the standard calendar year group at the 0.001 level. 

As a result of the findings the null hypothesis was rejected. 

Hypothesis 2 was concerned with the comparison of achieve

ment of boys versus girls. For both tests used no significant 

differences were found. As a result the null hypothesis was 

accepted. 



Hypothesis 3 dealt with the achievement of Mexican-

American students as it compared with the other students. Here, 

too, there was no significant difference, and, as a result, the 

null hypothesis was accepted. 

Hypothesis 4 analyzed the interaction of calendar and 

sex. Again there was no significant difference and the null hy

pothesis was accepted. 

Interaction of method (calendar) and ethnic membership 

was the concern of Hypothesis 5. No significant difference was 

indicated in the findings and the null hypothesis was accepted. 

Interaction of sex and ethnic membership was the content 

of Hypothesis 6. There was no significant difference and the 

null hypothesis was accepted. 

Exploration of three-way interaction between calendar, 

sex, and ethnic membership was dealt with in Hypothesis 7. There 

were no significant differences and the null hypothesis was 

accepted. 

Affective Domain 

Hypothesis 8 dealt with the comparison of attitudes of 

students in the 45-15 and standard calendar groups. An examina

tion of the findings from the Semantic Distance Questionnaire 

yielded no differences between the two groups. The null hypoth

esis was accepted. 



Discussion of Conclusions 

Any significance given to the findings of this investiga

tion should be tempered by an understanding of several limita

tions of this study. In implementing a year round calendar in 

departmentalized schools as Apollo and Sunnyside Junior High 

Schools, it was necessary for the faculty to revise curriculum 

and methodology to fit the pattern of a continuous school plan 

(Beckner and Cornett 1972). This was due partly to the problem 

of multi-phase entry (the entry of a block of students into an 

organized class that has already met for three weeks). In se

quential type classes, such as mathematics, the curriculum de

mands some revision and adjusting methodology to afford some sort 

of personalizing to accommodate those multi-phase situations 

(Lifton 1970). This type of program in the classroom takes much 

time for planning and a genuine desire on the part of the teacher 

to be willing to work, develop, and pilot some alternative ap

proaches to cope with this problem (McLain 1973). However, no 

analysis was made to ascertain whether any of these changes oc

curred. If teachers did not alter their content structure or 

teaching methodologies to accommodate multi-phase scheduling, it 

was suggested by Childress and Philippi (1964) that this factor 

alone might have contributed to the lower achievement scores of 

year-round students. This leads to the conclusion that future 

comparative studies of student achievement in year-round schools 

should closely scrutinize the teaching strategies utilized by 

teachers. 
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Another factor in the 45-15 plan that might have influ

enced the achievement scores is the utilization of different 

teachers in the same classroom during the school year (the school 

board does not permit a teacher to teach in all four inter-

sessions, and, as a result, a substitute for the regular teacher 

is employed). If a teacher does not extend his contract (only 

teaches 177 days and takes all four inter-sessions of three weeks 

duration each) then a new teacher is in the classroom after every 

nine weeks. At best, the same substitute teacher is in the 

classroom for all four of these situations. This disruption of 

continuity may be a factor. 

Another consideration should be made regarding the two 

year junior high schools in Tucson District No. 1 and the three 

year junior high schools in the Sunnyside School District. Does 

the factor of the ninth grade being the first year of high school 

motivate a student differently from being a ninth grader as the 

graduating class of the junior high school? 

. There were small differences in the attitude scale re

sults but not nearly significant and this might be attributed to: 

1. Instrumentation 

2. Timing 

Attempts to quantify attitude are, at best, estimates of 

the way people feel at a given moment and an interpretation having 

precision is not attainable. Generally, within a broad range of 

conjecture, the observer attempts to quantify behavior that he 



feels is manifest in a particular situation. Sometimes the re

searcher is able to observe examples of attitudes favorable to 

particular method but is unable to find or devise an instrument 

that will quantify these attitudes. In the case of the Semantic 

Distance Questionnaire, a pattern was evident in favor of the 

standard calendar, but lacking in significance. 

Timing as to the administration of the attitude measures 

may have been an important factor in influencing the outcomes on 

the Semantic Distance Questionnaire. In this study, the question

naire was administered during the first two weeks of the first 

semester. In the standard calendar students had just returned 

from a two and one-half month vacation while three-fourths of the 

students on the 45-15 calendar had a weekend between the end of 

one school year and the commencement of the next school year. 

The posttest questionnaire was administered during the last two 

weeks of second semester when both teachers and students were 

anticipating the termination of the school year in the standard 

calendar schools. However, the 45-15 students accepted this 

measurement of attitude as another test during a continuous edu

cational calendar which affords a three week vacation for one-

fourth of the students and a weekend break for the remaining 

three-fourths of the students between the end of one school year 

and the beginning of the next. The validity of the instrument 

might be improved if the timing factor were considered. 
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Recommendations 

In the examination of the findings and conclusions of 

this study, several recommendations are made: 

1. The 45-15 year-round school, especially in the junior 

high, middle school, and high school, demands a continued 

scrutiny (Clark, Klein, and Burks 1972). Future studies 

should include different schools, greater numbers of stu

dents, and a more diverse subject matter investigation to 

include the academic subjects, industrial arts, business, 

and the fine arts. 

2. Based on the discussion of affective measures in the pre

vious section, it is recommended that greater effort be 

expended in the development and identification of more 

effective attitude measuring devices. It is also recom

mended that the posttests be administered prior to an im

mediate inter-session in the 45-15 year round schools and 

the pretests be administered after beginning school fol

lowing a three week vacation. With this change, the data 

would more closely measure comparable periods in the cal

endars for both the experimental and control groups. 

3. The appearance of more than one instructor in a particu

lar classroom might be a factor in the quality of educa

tion that the student is exposed to. In the Martin Olson 

(1971) study of Indicators of Quality he maintained that 

the secondary classrooms under the direction of 
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substitute teachers functioned at a "very low level." In 

the face of economic measures instituted by the board of 

education, it is recommended that teachers be extended 

without restriction so that the quality of education 

might -be preserved. (A teacher is permitted to extend 

three of the four inter-sessions at the present time.) 

4. For any continuous educational strategy as the year-round 

(45-15) school to succeed it is necessary to incorporate 

a plan for dealing with multi-phasing and dual-tracking. 

Mason (1969) said that what this would entail would be a 

commitment to the year-round program and the development 

and utilization of a systematic plan that includes: 

a. goals and objectives for the personalization of 

instruction (Eiss 1970), 

b. target dates for accomplishment, 

c. identification of program components such as people, 

content, physical plant, and evaluation (Campbell 

and Stanley 1963), 

d. strategies and methodologies, and 

f. feedback and evaluation systems. 

According to Bigge (1964), teachers must be better pre

pared to handle the various needs and variety of achievement lev

els as found in the classroom. When educators can effectively 

deal with the problems incumbent in multi-phased classrooms as 



they occur in the 45-15 school, achievement in the year school 

may equal or, perhaps, surpass that of students in standard 

school calendars. 



APPENDIX A 

SUNNYSIDE YEAR-ROUND QUESTIONNAIRE 
Taken: June 1975 

Total Responses: 247 Teachers 

The questionnaire is reproduced as it was handed out and the open-ended 
answers are listed after each question. The leading answer for each level shows the 
percentage of teachers that listed that reason. 

1. How has year-round school benefited your students? 
Elementary: Student retention of knowledge improved - 41 % 

No benefit or left blank 
Students are more eager for school (less bored) 

Jr. H..S: Student retention of knowledge Improved - 30% 
Students are more interested in school - 30% 

High School: Refreshed - 50% 
No benefit or left blank 

2. How has year-round school been detrimental to your students? 
Elementary: Siblings, neighborhood gangs, community problems 

in class - 34% 
Family vacations during students "on" time 
Reteaching 
Missed specialists time 

Jr. H.S: Has not been detrimental or left blank - 44% 
Multiphase entry 

High School: Multiphase entry - 57% 
Has not been detrimental or left blank 

3. How has year-round school benefited you, personally? 
Elementary: More enthusiastic about teaching - 55% 

Enjoy more frequent vacations 
No benefit or left blank 
Became more organized 

Jr. H.S: Enjoy vacations - 49% 
Alert and refreshed 
Financial (extended contracts and substitute) 

High School: Refreshed - 20% 
Vacations 
Financial (extended) 

4. How has year-round school been detrimental to you personally? 
Elementary: Moving and storage - 64% 

Can't attend U of A 
Families in other school districts 

Jr. H. S: Has not been detrimental or left blank - 62% 
Can't attend UA (summer school, specialized 
practicum) 
Families in other school districts 

High School: Has not been detrimental or left blank - 55% 
Schedule 

areas, or 
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APPENDIX B 

ALGEBRA TEST FORM B 

DIRECTIONS: You have 40 minutes to do this test. If you do not 
know the correct answer, make a careful guess and go on to the 
next question. Your score is the number of correct answers that 
you mark on the answer sheet. 

1. If a = -3, then -3a3 = 

a. -18 d. -81 

b. 81 e. None of these 

c .  0  

2. If 13 is taken from 5, the answer is 

a .  8  d. -18 

b. -8 e . None of these 

c. 18 

3. 2a2 (4a3 - 5a2) = 

a. 4a3 = 3a2 

b. -2a2 

d. 8a6 - 10a4 

e. None of these 

c. 8a3 - 10a4 

4. (-3a2b) (4ab3) = 

a. 12a3b4 2 3 
d. -12a b 

b. -12a3b4 

c. 12a2b3 

82 



83 

5. Simplify: 7d + (6 + 2d) + 3 

a. 9d + 9 d. 5d + 13 

b. 7d + 11 e. 18d2 

c. 13d + 5 

6. Which of the following sets represents the union of sets 
A and B? A = {0, 2, 4} B = .{1,3, 5} 

a. { } d. { 0, 1, 2, 3, 4, 5> 

b. {1, 2, 3} e. 0 

c. (I, 5, 9} 

7. If n + 2n = 12, n = 

a. 1 d. 4 

b. 2 e. 6 

c. 3 

8. If x = 7, y=3, and z = 2, then x + yz =  

a. 12 d. 27 

b. 13 e. 35 

c. 20 

9. m^ - m-5 - m = 

a . O  d . m ( m  - m - l )  
7 ft 

b. m (nr - nr) e. Not here 
A 

c .  - m ( m  - m - l )  

10. A number which is 7 less than n is? 

a. 7 - n d. n/7 

b. n - 7 e. None of these 

c. n + 7 



11. (+8) (+7) (-2) = 

a. -112 

b. 13 

c. -30 

12. The "integers between -3 and 

a. {-3, 2} 

b. {-2, -1, 0, 1, 2} 

c. {-2, -1, 0, 1 } 

13. 7 + 3.9 + 5 + 4.6 = 

a. 144 

b. 63 

c. 34 

14. When a = -2 and b = -8, -7a 

a. -59 

b. -87 

c. 41 

15. Simplify: 2a + 4 (7 + 5a): 

a. 22a + 7 

b. 7a + 28 

c. 7a + 11 

Factor: 4x2 + 18x - 36: 

a. 2 (2x + 3) (x - 6) 

b. 4 (2x - 3) (x + 6) 

c. 2 (2x + 9) (x - 2) 
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d. 17 

e. 112 

2" describe which set? 

d. {3, 2} 

e. {-3, -2, -1, 0, 1, 2} 

d. 119 

e. 594 

- 9 + 8b = 

d. 87 

e. -69 

d. 22a + 28 

e. None of these 

d . a (2x - 3) (x + 6) 

e. 4 (2x - 9) (x + 2) 

v 
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17. If K = -2, then /6K - 3/ = 

a. 9 d. 3 

b. -15 e. None of the above 

c. 15 

18. - 5x + 4 = 0; x= 

a. -4 d. -5 

b. -1 e. 4 

c .  0  

3 
19. a + 7 + 2 = (when added) 

5 . 6 
a* a + 7 d* a + 7 

2g + y7 e- None these 

c. 5 

20. Solve: |m| = 1 

a. { 1 } d. 0 

b. { -1} e. <0, 1> 

c. { 1, -1} 

21. Which of the following is not a subset of {l, 3, 5}? 

a. {1, 5 } d. { 5 } 

b. {1 } e. '{2, 3} 

c. {3 } 

22. If m = 3, then /2 - m/ = 

a. 5 d. 6 

b. -1 e. None of these 

c. 1 



23. (4x + l)2 = 

a. 8x + 2 

b. 16x2 + 1 

c. 16x + 8x + 1 

24. (3x - 2) (3x + 2) = 

a. 6x 

b. 9x - 4 

c. 9x2 + 6x + 4 

25. What is the quotient of 

a. a + 1 

b. 2 

c. a + 3 

26. -5 + 12 - 81 = 

a. 98 

b. 64 

c. -98 

27. Simplify: -4a - 8(2 — 

a. -7a - 25 

b. 20a + 7 

c. 20a - 25 

28. In the formula G = STQ, 

a. 420 

b. 720 

c. 67 
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d. 16x2 + 8x + 1 

e. None of these 

d. 9x2 - 4 

e. 9x2 + 6x - 4 

a2 + 7a + 10 4- a + 5? 

d . a + 2 

e. a 

d. 74 

e. None of these 

3a) - 9 

d. -28a + 7 

e. 7a - 25 

find T if S = 3, Q = 4, G = 60: 

d. 53 

e. 5 
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29. In the number .0375" the 35" is followed by: 

3 6 . 
I + x = 1 

a. Zero 

b. 03 

c. 42 

30. Solve for X: 

a. 10 

b. -5 

c. 15 

31. Add 2n - 1 , 3n + 2 , 2n + 5 
l2n + 4n + 

d. 0342 

e. Can't tell 

d. 

e. 

6 

3 

3n 

a. 19n - 3 
12n 

b. 7n + 6 
l2n~ 

c. 19n - 35 

d. 19n + 2 
12 n 

e. None of these 

12 n 

32. In the graph the slope of the line is: 

a. Positive 

b. Negative 

c. Zero 

d. Undefined 

e. Can't tell from the graph 

33. Solve: .03x = 3 

a. 1 d. 10 

b. .3 

c. .03 

e. 100 

* x 
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34. X2 + 4X = 5 

a. {1} d. { -1, -5} 

b. {1, -5} e. None of these 

c. {5} 

35. Which of these sets is ir.firdte? 

a. {1, 3, 5, 7} d. { 5, 6, 7, . 

b. {-3, -4, -6, -8} e. { } 

c. {-2, -1, 0, 1, 2} 

36. Simplify y2? x8 

a. 3 x AJT d. 14 x ̂ 13 x7 

b. 3 x JF e. 13.5 x4 

c. 3 x2 v/x4 

37. In the equation y = 3 x + 4, the slope is: 

a. 1 d. 4 

b. 2 e. 7 

c. 3 

38. In the system . x + y = 2 
1 x - y = 3 

the value of y is: system . x + y = 2 
1 x - y = 3 

a. 0 d. \ 

b. 2% e. -3g 

c. -2% 
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39. = •? 

a. 7m~^ d. 12 m^ 

12m10 35b24 

b. 12 m*^ e. None of them 

c. 12m6 

35b2 

40. In x _ 4 the solution set is: 
3 ~ 5 

c. 

2 !  d. 4 
5 IS 

1 i e. 4 
5 5 

5 
12 
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