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GENERAL SUMMARY, AND CONCLUSIONS

Background

In 1965, the School of Education of Stanford University undertook a
three year developmental program to introduce flexibility in vocational
education programs through computer generation of modular schedules,
‘The project, funded by the United States Office of Education in
accordance with the provisions of 4(c) Public Law 88-210, was designed
to determine the desirability of modular scheduling for comprehensive
and vocational schools and to investigate the impact of such programs
on participating schools.

The first phase covered the first year of the project, and, in effect,
was a pilot study. The feasibility of implementing modular scheduling
in vocational programs was investigated, and means were devised for
attempting similar programs in other schools, Data collection
instruments for measuring changes and effects were tested in
modularly scheduled schools while comparative information was
collected in traditionally scheduled schools. The second phase
covered the second and third years of the project, at which time
additional schools joined the project.

In the course of the three years, 18 schools participated in the project.
Seven were using computer-generated modular schedules at the time
the project began, four implemented the schedules during the second
year, and three during the third year. The other four schools
provided comparative data, These schools adopied some of the
recommended features such as performance criteria but continued
with traditional schedules.

Participating schools, representing a balance of rural, urban, and
suburban populations, were distributed throughout the United States
and their student populations ranged from as few as 100 o more than
3,500 students, Seventeen were high schools and onE was a junior
high school. Three of the schools entering the project during its
second year were specifically selected becauss of the vocational
orientation of a major part of their curricuium,

Project directors included Profs. Dwight W, Allen, Robert N, Bush,
Norman J, Foyan, and Robert V. Oakford of Stanford University, all

of whom played key roles in designing and developing the Stanford
School Scheduling System. The project staff also included full time
research associates esperienced in educational research and modular
scheduling, Reseszrch assistants from the graduate schools at Stanford
performed consulting, programming, and evaluation functions for
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varying periods of time during the course of the project,

A

General objectives included:

L Introduction of greater flexibility into vocational
curriculums and of pre-vocational or vocationally-
oriented dimensions into non-vocational curriculums
through the use of computer-based scheduling
technology (the Stanford School Scheduling System);

2, Demonstrating that the SSSS could be used appropriately
and economically by large numbers of secondary
schools to revise vocational and pre-vocational
programs;

3. Expanding and implementing the use of pexformance
criteria for vocational education with the resulting
shift of emphasis of instruction toward the individual;

4, Developing guidelines for introducing a greater variety
of vocational experiences into the curriculum of
comprehensive high schools with otherwise limited
vocational programs;

S. Encouraging the establishment of local advisory
committees to aid schools in implementing their
vocational and general education programs;

6. Encouraging more effective articulation between general
and vocational curricular areas; and,

7.  Wide dissemination of evaluated findings and results.

To accomplish these general objectives, the project staff was recruited,
specific procedures and methods were explored and decided upon, an
advisory committee was appointed, timetables were established, and
specific research hypotheses were formulated, Instruments to obtain
data on a "before” and "after" modular scheduling basis were constructed
and submitted to the Office of Education for review and approval, and
data collection in project schools then started in the Fall of 1965. During
the course of the three years, more than 15, 000, 000 items were provided
on the data collection forms by participating schools,




Stanford School Scheduling System (SSSS)

The schedules provided for participating schools were generated on
computers at the Stanford University Computation Center, Developed
under the direction of Prof, Robert V. Oakiord, the Stanford Schooi
Scheduling System is a system of programs for directing computers

to handle the mechanics of schedule.construction on the basis of course
designs and student course selection. There is no established design
for any subject or school program; each school has the freedom to
determine for itself the length of each period or "module, " the total
number of modules for the school day, and the number of modules for each
type of instructional activity for each course, Seldom will a school's
schedule be exactly like that of any other school, and seldom do teachers
or departments design cour se structures similarly from one year to the
next, It is thus possible to design educational experiences based on the
interests and talents of individual students, utilizing the strengths,
experiences, and talents of individual teachers.. As a result, there is
neither a standard "flexible schedule" for all schools nor one that
remains the same in any school in subsequent years,

While not specifically part of this study, it might be noted that SSSS was
first used to generate schedules implemented in four schools during the
1963-64 school year., Twelve schools were scheduled the following year,
26 during the 1965-66 school year, 55 during the 1966~67 school year, and
102 schools during the 1967 -68 school year. In addition to high schools,
several elementary and junior high schools currently are using SSSS to
generate modular schedules, Five secondary schools from as far away
as Japan operate with SSSS generated schedules,

Increasing utilization of SSSS thus supports one general objective of the
project in that it demonstrates the economic feasibility of computer-
based modular scheduling, Over 250 schedules have been generated for
schools over a six year period, and have been financed by the using
schools,

Vocational Education

The distinction between ''vocational" and "general" education, never
particularly appropriate, has been an arbitrary one based on tradition,
It was not a purpose of this project to further enforce this dichotomy
or to attempt to distinguish what might be considered a vocational
offering in any of the participating schools, Rather was it hoped that
the work of consultants with staff members of participating schools

4
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would minimize the distinction between arbitrary subject matter
differences and that this would occur as a direct consequence of
emphasis on the individual as the major focus of learning,

While it is necessary to distinguish between "vocation, " so-called
“academic" and "other" subjects to insure clarity of interpretation
of evaluation results, it should be reiterated that this distinction
does not veflect the views of the project staff,

Results and Findings

1. Instructional Opportunities

Analysis of data revealed that course structures were substantially
modified in some of the project schools as a result of alternatives
provided by modular scheduling, There were wide differences in
course structures not only between schools but within given schools
and between departments, ‘

Implementation of modular scheduling did not automatically lead to
iucreases in the number or variety of courses offered in any

subject matter area. Some schools increased their offereings in
vocational areas and other schools increased offerings in academic
and elective areas, but there were no consistent trends for project
schools as a group. Two schools made statistically significant
increases in the number of courses designed to prepare terminal
students for employment, Increases were noted in other schools,

but these were not at a level of statistical significance. Interestingly
enough, a school with one of the strongest vocational programs was
the only school to make a significant increase in the number of courses
classified as college preparatory.

There were large increases in the formation and utilization of
teaching teams in most of the schools., Use of large group instruction
in both vocational and academic courses increased significantly in all
five schools for which traditional to modular data were available,
Small group instruction, generally considered to be one of the most
important alternatives made possible by modular scheduling, not

only was widely used but was consistently reported by students te be
very favorably received. Independent study was made a requirement
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in some courses and was permitted as an alternative in others, Some
schools made provisions for differentiated requirements in formal
instructional time for students of different abilities, but there were

no significant increases in similar provisions based upon student
interest.

The most important accomplishment of the entire project might well
be the impetus given to development and utilization of performance
criteria,

Results provided by the instrument designed to measure the
performance orientation of particular courses in project Lchools
indicated that ten of twelve schools reporting had made impressive
headway in introducing performance criteria in their vocational
offerings. Eight of the schools had over one-fifth of their vecational
offerings performance oriented, and one school had three out of
every five courses designed with performance rather than time

spent in class as the measure of achievement, While the development
of performance criteria is not an inevitable consequence of modular
scheduling, modular scheduling does provide an environment that
encourages performance criteria development.

The emphasis of a perfermance curriculum is on criteria of
performance rather chan time, It attempts to replace something
called "3 years of Typing" or "2 years of Spanish" with criteria that
are measurable behavioral outcomes, It encourages students to learn
at their own rates and following whatever strategy is most appropriate
to theix own needs. In a performance curriculum instructional
objectives must clearly specify what it is that the student is expected
to be able to do, the conditions under which he will do it, the extent
to which this achievement must be demonstrated, and the means
whereby such achievement can be demonstrated for purposes of
evaluation. Through pre-testing, appropriate placement, and post-
testing, the performance curriculum is aimed at genuinely
individualized instruction,

2. Student Behavior and Performance

Provisions for between 30 and 59 percent unscheduied time for students
makes obvious the necessity for independent study facilities. Project
schools made significant changes in the use to which they put existing
facilities. Resource centers, laboratories, multiple class teaching




spaces and student carrels became quite common. Schools learned that
modular scheduling did not demand moxe space, but that it did require
different utilization of existing space. There was a need to re-
conceptualize the utilization of school facilities, and most schools
accomplished this very commendably. Evidence indicated increasing
utilization of spaces for independent study by students and an
improvement in attitudes toward the responsibilities provided them.,

The evaluation suggests that introduction of modular scheduling

initially results in an increase in the number of disciplinary problems
faced by school officials, but that after a r.riod of transition,
disciplinary conferences generally are fewer than under traditional
scheduling. In comparing attendance before and after the shift from
traditional to modular scheduling, attendance problems appeared to
increase in number. However, the relative frequency of conferences
for all other types of discipline tended to go down after the initial period
of transition.

On the basis of information provided by students in all of the project
schools, it was possible to make specific before and after comparisons

of students' attitudes toward modular scheduling. In seven schools
students expressed an increasing interest in school as a consequence

of modular scheduling, Students in eight schools *#- ed teacher
performance more favorably under modular schedu....g than under
traditional scheduling. Again, in seven of the schools reporting, students
felt they were assuming more responsibility for their own education, and
in five of these they felt that they were using their time better.

These attitudinal changes all refer only to changes that were statistically
significant, The same changes were noted in other project schools but
not at a level of statistical significance, It is important to note .hat for
each of the nine factors that were evaluated, there was at most only cne
school that reported a decrease in its average score on student

attitudes.

The results suggest general improvement in the attitude of students in
project schools, whether they were in modularly scheduled schools
during both years of the survey or whether they were making the
transition from traditional to modular scheduling. The most dramatic
change toward more positive attitudes about school occurred among
students surveyed first under a traditional schedule and then under a
modular schedule.




3. Educator-Student Interaction

If we accept the assumption that educator-student interaction outside
of the formal program of instruction enhances educational opportunity,
then it may be inferred that such opportunity increased as a result of
modular scheduling. The project hypothesis that modular scheduling
would provide substantially more unassigned time that would be used
for extended individual contact between students and faculty members
was substantiated with an appreciable degree of significance. There
were notable increases in the number of interactions between students,
teachers, counselors, and administrators in all of the project schools
except one, when comparisons were made between years in which the
schools were on a traditional schedule and those in which they were on
a modular schedule, The results also suggest that teachers increasingly
are assuming counseling functions for which they previously lacked the
time. This result was also supoorted by the interviews with teachers
who generally were appreciative of this change in their role.,

The vast majority of conferences with teachers were requested by
individuals rather than groups of students. Academic work was most
often cited as the reason for a conference, and conferences were
usually requested by the student rather than the teacher.

It might be thus concluded that modular scheduling is functionally
related to patterns of educator-student interaction in that it provides
more unassigned time for extended individual contact. Results of the
evaluation clearly indicate that students do use some of this time for
student-initiated conferences with educators.

4, Staff Utilization

Evidence indicates that patterns of staff utilization changed markedly
under modular scheduling. There were significant increases in
numbers of teaching teams organized and in teacher involvement in
cooperative planning. Changes were significant, consistent, and
apparent in over twenty categories evaluated. Teachers reported a
dramatic increase in the amount of time they were able to spend in
unassigned contact with students, and they also indicated that they were




accomplishing more at school and taking less work home with them.

The number of hours devoted to assigned activities other than classroom
teaching tended to increase, while the hours per week spent doing school
work outside of the school consistently decreased. Teachers also
reported that there were increases in the total number of their
responsibilities, but said that these increases were not unreasonabie,

There were also increases in utilization of individual teacher interests
and competencies in teaching assignments. Teachers reported planning
lessons for presentation hy other teachers and presenting lessons which
others had helped to plan. They also reported an appreciable increase in
involvement in planning the aims and objectives of the courses offered

in project schools. There was also a noticeable shift toward teacher
involvement in systematic observation of the classroom performance

of colleagues.

That changes in roles and responsibilities are appreciated by tcachers
is readily inferred from reactions obtained in interviews. These new
roles and responsibilities are seemingly among the major reasons
that most teachers do not wish to return to traditional schools after
having experienced teaching under a modular schedule.

S. Other Findings and Observations

Students are generally enthusiastic about the changes that have occurrad
as a result of modular scheduling. Despite initial problems in acceptance
of responsibility for large amounts of unscheduled time, few students
indicate that they would prefer to return to a traditional schedule. They
are especially enthusiastic about experiences in smali groups, and are
increasingly critical of poorly prepared lectures and demonstrations in
large group instruction. They have indicated on attitude survey forms

as well as in interviews an increasing interest in and appreciation for
their schools.

Students generally appreciate the opportunity to work in resource centers
and open laboratories on projects of special interest to them. They feel
that their unscheduled time provides a very significant opportunity for
learning. They seem to be increasingly conscious of themselves as
learners rather than "attenders.” They appreciate some of the changes
in teaching roles in modularly scheduled schools and the opportunity to
conference with instructors on an individual and personal basis.




Teachers are aware of the change in the nature of their professional
responsibilities, and they are reassessing subject matter content

as well as the effectiveness of formal modes of instruction. They
are beginning tc use textual materials differently, and many teachers
are writing and organizing their own materials. The use of
performance oriented materials is beginning to increase in academic
as well as vocational areas.

Teachers are also critical of the nature and quality of the preparation
they received for teaching, They are critical of schools of education

and other teacher training institutions. They are asking for inservice
programs that will help them with their new roles in modularly
scheduled schools and are recommending adoption of inservice programs
utilizing micro-teaching techniques and colleague supervision.

Administrators have noted a need for improvement of pubiic relations
and information programs that might better communicate the objectives
of programs such as modular scheduling to parents and ccmmunity
members. They are also concerned with the inability of some teachers
to adjust to new responsibilities necessitated by modular scheduling,
They are aware of resistance from some teachexs over implementation
of any innovation and feel that in far too many cases not much change

in teaching actually has occurred. They are concerned increasingly
about the superficial nature of attempts at differentiation of instruction,
despite the opportunity provided by modular schaduling to make
differentiation significant for individual learning.

Member of the project staff made numexrous observations of various
programs throughout the three years over which the project extended.
They have noted many changes and improvements, but are also aware
of serious deficiencies in many areas, They stress the need for
progressively finer distinctions between what must be presented in
formal modes of instruction and what shoitld be the responsibility of
the student. They deplore the fact that articulation between vocational
education and other curricular areas is still highly inadequate., They
have noted the successful utilization of performance criteria in many
programs, but are also aware that they are largely ignored in too many
other areas of the curriculum.

In summary, results of the formal as well as the informal evaluations
indicate that the project was quite successful, Improvements have been
made, and the range of alternatives for further improvements has been
widely expanded, The final success of. the project will be limited only
by the vision and imagination of those who staff the schools.
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Conclusions

Modular scheduling itself does not necessarily represent a significant
change. Itis, however, a base line from which curriculum revisions
are possible, Thus, even in schools where significant change has not
taken place, there still is a greater potential for change than before .
In providing new opportunities for constructive alternatives in the
curriculum modular scheduling also provides a basis for seeking
equally constructive alternatives in staff organization and utilization
of facilities,

Modular scheduling and performance criteria represent only the
first steps toward the larger goal of individualized education. Too
often the schedule has been looked upon as an end in itself. In many
project schools the technology for flexibility is present, but teachers
and administrators are not yet psy~hologically geared to implement
the full potential. Only people can make the modular schedule a
flexible schedule,

Thus, though the project has been a formal success insofar as it has
persuaded schools to adopt new schedules, success falls far short of
the ultimate goal of interesting schools in curriculum change, When
the shift to modular scheduling is not accompanied by a recognition
that the curriculum and schoo! organization are not adequate to the
demands of contemporary education, it can be worse than a failure
if it only entrenches a new orthodoxy. Where the staffs of project
schools are deeply committed to new educational objectives, these
schools stand on the threshold of significant progress. It would be
safe to say that even in these schools, however, 99 percent of the
possible alternatives permitted by modular scheduling have yet to be
tried,

Admittedly, there has been greater organizational change than
educational change in project schools. To some extent the naive
assumption still persists that curricular change automat’cally results
from organizational change. Even so , it is significant that at this
point in several project schools, curriculum revision of the kind
needed in education today is being investigated and in some instances
implemented. Even where this is not the case, the inadequacies and
inhibiting effect of traditional patterns of organization have been
exposed, It is in the revelation of existing shortcomings in the
curriculum, instructional methods, assignment of teaching staff,
administrative organization, and facility and resource utilization that
modular scheduling has made its greatest contribution.
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The attempt to effect a more relevant articulation between general
education and vocational education remains a major but largely
unrealized objective, Efforts dedicated to accomplishing this
scarcely extend beyond discovering the magnitude of the problem,
It was made apparent in this project, however, that the academic
disciplines seem more committed to tradition as far as curriculum
change is concerned. Even where changes are occurring, they are
not occurring in a way that integrates with or significantly helps
the vocational curriculum,

In the vocational area, on the other hand, there appears to be
greater inclination to revise the curriculum through performance
curriculum development, Still, the tendency toward empire
building even in vocational education restricted significant attempts
made during this project to work with teachers in other areas.

This problem will remain unsolved until both the will and the means
to better communication come. into play between these areas.
Representatives from the academic and vocational disciplines have
yet to learn how to state their problems in other than mutually
exclusive terms,

Traditions are not easily changed but some perspectives on teaching
and learning have changed as a result of the project. That in itself
is a major accomplishment, For teachers as well as students the
thought of returning to a traditional schedule was soundly rejected.

12
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BACKGROUND

INTRODUCTION

On March 1, 1965, the School of Education of Stanford University
submitted to the United States Commissioner of Education under
provisions of 4 (c) ~Public Law 88-2I0 a proposal for a three-
year developmental pilot program entitled Flexibility for
Vocational Education Through Computer Scheduling. Upon the
recommendation of the United States Office of Education, the
program outlined in this proposal was divided into twc phases,
with the first phase to be funded through June of 1966. The first
phase was established to test the feasibility of applying coniputer
generated scheduling techniques to vocaticnal education,

At the conclusion of the first phase, during whick the feasibility of
computer scheduling as an enabling device for introdzcing innovation
in vocational education was demounstrated, a proposal for the second
phase, which was of two years duration, was submitied to and
approved by the Office of Education. This phase, scheduled to run
from May 1, 1966 through April 30, 1968, was intended to implement
computer scheduling on an even broader scale and to involve more
schools and more educational programs than were involved during
the first year of the project. Its puipose was to apply experience
gained in the first year to further establishing the validity of flexible
scheduling in vocational and comprehensive school applications.

At the same time it intended to investigate the impact of computer
scheduling upon these schools, upon curriculum organization and
content, and upon traditions and attitudes that have served to inhibit
sustained and significant educational change.

The second phase of this project, which was extended to September 30,

1968 to permit end-year data collection and evaluation for the 1967-68
school year, is the principal subject of this report.

14




THE SCHOOL SCHEGULE

In all but the very exceptional case, a school’s program. is contained,
directed, and carried forward within a yearly master schedule, In

the sense that the educational program must remain within the limits defined
by the schedule, and can move forward only for suchtime as the
schedule allows, school schedules are a major barrier to individual-

ized education,

The intricacy of the master schedule and the complexity of the
relationship of its paxt in performing their function condemn it to
imperfection even in its most finished form. To schedule courses,
pupiis, teachers, and facilities in a coherent pattern that also takes
into account student needs and student preferences, teaching
preferences and teaching capabilities, and the appropriateness as
well as the availability of space presents a problem of structuring
aiternatives just barely within the capacity of unaided human effort,
The degree of innovation that can be introduced into the process of
manual scheduling without toppling the structure entirely is minimal,
As it is, complex, time-consuming adjustments are required

to accommodate last-minute changes that inevitably occur just before
a traditional schedule is put into operation. Accommodation is about
all that can be expected of the manually made schedule, and flexibility,
in all but the most unusual instances, is a practical impossibility.
The desire to innovate has usually had to give way to the need to
improvise,

Computer scheduling, for all it does, does not reform a school
curriculum any more than flexible schoolrooms reform inflexible
teachers. Computers do not improvise., Computer scheduling does
tend to free the imagination of the administrator by removing many
of the restrictions imposed by manual scheduling,

At the same time, computer scheduling allows educators to survey a
much greater number of alternatives than would otherwise be possible,
The computer's capacity to handle a mountainous volume of data and

to be programmed to handle it in a significant manner at lightning
speed largely accounts for the advanced state of scheduling technology
today. The computer based scheduling system presents administrators
in each school with an opportunity to solve their own unique problems
according to their own best judgment.

15
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THE PURPOSE OF FLEXIBILITY

Excelience in education and the means to implement educational
decisions, policies, and designs directed toward excellence
describe the purpose for which the Stanford School Scheduling
System (SSSS) was created under the direction of Robert V. Oakford.
Where excellence has not been achieved or even pursued by existing
programs, computer scheduling of such programs offers only the
limited byproduct advantages of speed and convenience. The most
important advantages of the SSSS system derive from the opportunity
it offers for curriculum experimentation and improvement,

Curriculum improvement to what end? Stanford curriculum planners
Rc.)bert N. Bush and Dwight W. Allen in their book, A New Design for
High School Education: Assuming a Flexible Schedule,l stress the

T N R A T AT R S T, N TR

need to reexamine che goals of education, ; Traditional
curriculums tread the path of predetermined course of study along
which accomplishment is measured by the passage of time, This
education by endurance, measured in hours, .is rewarded by an
arbitrary system of units or credits. Instead, they say, the
curriculum should be so designed as to lead to proficiency and
accomplishment measured by some predetermined logical criteria,
and furthermore, should provide a broad liberal education without
any gaps. To their minds, "three years of French," for example,
should be replaced as an educational goal by some measurable
degree of fluency in French, :

The means for more meaningful transmission of existing curriculum
content do not appear to ex:ist in traditional course=~structure patterns.
Five periods per week per course for thirty pupils under one teacher

in the blockhouse buildings of yester-year may have seemed
appropriate in less subtle times, but today this pattern is an anomaly,
The fact that the traditional schedule persists even where architectural
blockhouses have given way to flexible new facilities merely points up
the strength, not the rectitude, of tradition. Differences in course
content, student interest and capability, and teacher competence are
ignored by traditional course structures in deference to the ogre of time
viewed as a predetermined absolute, Time is, in fact, neither an ogre
nor an absolute but a valuable educational resource, particularly when
flexibly scheduled using a computer,

Many of the new goals of education are not new at all. Some represent

such an obvious need that they have long since become cliches without ever
having become widespread realities, Individualized instruction and
individualized learning through increased independent study are two examples,
Optimum assignment of teachers according to individual competence and talent
is another. Dr. Bush and Dr. Allen point out that with the means at hand for
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scheduling innovation, an effort should now be made to take into account
such pressing educational needs as:

Curriculum task organization that reflects predetermined
achievement levels and goals.

Flexible course structures that provide room for the growing
volume of course content,

More efficient assignment of teaching and administrative staff
responsibilities,

Teacher teams that make best use of combined skills,

Course sequencing which allows students to build and maintain
skills by studying in each major curriculum area each year for
amounts of time and in class situations compatible with
individual interests and abilities.

Teaching strategies adapted to the demands of specific subject
material,

Class meetings of a duration appropriate to their specific purpose, .

Student groups discreetly tailored to the aims of a given
instructional session,

Division of course content into elements to be transmitted at once to
the entire course enrollment, to identifiable alternative groups, and
to individuals,

More etfective use of technological teaching aids represented
by the new electronic media,

Advisory relationships between teachers and pupils based on -
educational rather than . administrative or organizational
considerations,

Fulfilling even a few of the objectives listed above requires curriculum

planning and experimentation of a high order and planning well in advance

of master scheduling. With the means of scheduling now available, ‘
however, the objectives of such planning become real possibilities where before
they had only been theoretically possible.

17




THE PROBLEM IN VOCATIONAL EDUCATION

Recent legislation for the support of vocational education ofiers schools the
opportunity to redesign their vocational and pre-vocational training programs.
In the past, tradition and available scheduling techniques have contributed

to a typically uniform pattern of grouping stuadents, Relaxing traditionaj
uniformity should encourage schools to improve their programs of

vocational education on three fronts,

First, schools should be able to provide better balance in the total program
for vocational students in comprehensive or in specialized vocational schools.
Second, they should be able to provide more pre-vocational and vocationally
oriented experiences for pupils enrolled in non-vocational curriculums,

Third, they should be able to introduce flexibility in course design which takes
into account unique student abilities and interests, teacher talent, and course
content through variation in class size, duration of class meetings, number of
class meetings per week, and teacher assignments.

The restriction on opportunities for vocational pupils to pursue a balanced
program showed itself in a 1965 analysis of thirteen curriculums offered

in the public secondary schools of Philadelphia. (2)  The design of the
several curriculums revealed that pupils enrolled in the vocationally
oriented curriculums in the comprehensive high schools (e. g., commercial,
clerical, homemaking, trade preparatory) enjoyed the least opportunity to
elect courses which could contribute to a broad, comprehensive educational
experience., The courses required by their vocational choice and by a
uniform but limited general education requirement virtually exhausted all

of the pupil time available, The three basic curriculums in the vocational
schools (technical, vocational, and trade) were almost completely
prescribed. In general, pupils in the vocational curriculums -- whether
lodged in comprehensive high schools or in specialized vocational schools -=
were permitted only the choice of one elective (two periods per week) each
semester for tae six semesters of high school. In several of the vocational
curriculums, the choice of an elective minor was reduced to only one
elective (one period per week) in two out of six semesiers,

Analysis of programs actually completed by a sample of Philadelphia
secondary school graduates and the relationship of these programs to.
post high school careers ‘also revealed that a significant proportion of
those who had enrolled in college preparatory curriculur.s entercd the world
~f work imiaediately after graduation, Most of them, and also the pupils
-olled in so-called "general" courses, entered the job market with little
1derstanding of the territory and without marketable skills, Our concern
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for vocational education, then, transcended the limits of vocational
schools and vocational curriculums in comprehensive high schools,
It reached into the opportunities for vocational experiences of pupils
in non-vocational curriculums,

In general, vocational curriculums typically have consisted of two
basic elements: first, shop work and related "theory" courses;
second, general education requirements, Uiften a third element, work
experience, was included. Prior to the Vocational Education Act of

-1963, government regulations required the scheduling of shop work

and related courses for a cne-half day block in programs which

qualified for state and federal assistance., General education require-
ments varied according to state and local regulations; but an illustrative
pattern for grades 9-12 would consist of three or four years of English,
two or three years of social studies, one year of mathematics, one or
two years of science, and four years of physical education. The related
“theory'" courses typically included some work in mathematics and
science specifically relevant to the vocational field for which the pupil
was receiving his preparation,

Instructors attempted to differentiate within vocational courses according
to the ability and performance of individual students. Indeed, the
performance charts of progress which many vocational shop teachers

used as standard practice represented significant progress in individual-
izing instruction, Yet, the way time was allocated for their courses tended
to encourage them to set tasks in a pattern and sequence which permitted
the average student to start and to finish a given activity only in the time
specifically scheduled for doing so. What the average student could do in
this pericd of time, the more able could do in less time and the less able
could not complete.

A brief example of how a school could substitute a "performance” criterion
for a "time" criterion will illustrate the way in which flexibility in course
design can accommodate variations in student ability and interest, At the
beginning of the year, the instructor and each pupil specify the projects
which they agree the pupil should undertake. The appropriateness of the
project is specifically related to the aim of the course, The instructor

and the pupil together establish the worth of each project in terms of

schocl units, The pupil earns these units when he and the instructor agree
that he has completed the project satisfactorily -~ whether the pupil does the
job in one day, one month, one semester, or one year,

Variation in length of time to complete the project is related, of course, to
pupil ability and interest, Variation is also related to accessibility of shops
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and laboratories. The school would designate each of its shops and
laboratories as "closed" for certain periods of the day -~ preferably
a minimal amount of time == and "open” for other periods of the day.
The schedule is posted for pupil reference, He can then go to an
"open" shop during time which is pxcvided for independent or
individual study,

The connection between open shops or laboratories and time provided

to pupils for independent or individual study is clear. Unless pupils
have some time in their schedules reserved for independent ox individual
study, there will be no one available to use shops or laboratories on an
open basis,

The notion of course design based on performance does not depend solely
on the availability of open shops or laboratories. Teachers and pupils
can "contract" for completion of tasks or projects within periods of
conventional length in closed shops or laboratories, It is clear from
observation, however, that the open shop or laboratory have materially
advanced accommodation of variation in student ability and interest.
Also, teachers who previously met conventionally scheduled classes
(set number of pupils at set times for periods of set length) report not
only marked satisfaction with combinations of closed and open shops

and laboratories, but also marked improvement in their ability to help a
larger number of pupils to perform at a high level.

The foregoing analysis raised three strategic questions about the
improvement of vocational education. First, "Can voc ational schools
and comprehensive secondary schools which offer vocational curriculums
provide richer and more balanced general education programs for
vocational pupils?" Second, '"Can comprehensive secondary schools
provide more opportunities for pupils enrolled in non-vocational
curriculums to participate in desirable prevocational or vocationally
oriented experiences?"' Third, "Can vocational educators and their
colleagues conceptualize and implement alternative ways for the more
profitable and productive use of time, student abilities and interests,
teacher talent, and school facilities?"
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PROJECT OBJECTIVES

The objectives proposed for the project were outlined at its
inception and remained in effect throughout its duration. These
objectives were divided into a general and a specific category,
the latter being stated as hypothetical results that might be
expected to accur as a result of flexible scheduling applications,
The objectives were as follows:

General Objectives

A major objective was to demonstrate that it is feasible to
introduce greater flexibility into vocational curriculums and into
the pre-vocational dimensions of nou-vocational curriculums,

It was believed that the availability and use of SSSS would encourage
and permit educators to design vocational courses which usz staff,
time, facilities, and grouping of students in new and different ways.

A secondary objective was to demonstrate that SSSS can be used
appropriately and economically by large numbers of secondary
schools, One of our goals was to place SSSS in the public domain
as soon as possible, so that it would be generally available to
schools throughout the nation, Initial steps have been taken to
achieve this goal along two fronts -- first, continuous refinement
and improvement in the system to convert it to a production inodel
free from dependence on a small group of inventor-developers and
technologists based at Stanford, and second, establishment of
liaison and working relationships with strategically located computer
and data processing centers, Such centers will serve schools in
their own geographic area, Use of SSSS does not require a school
or school system to rent or purchase its own compuier and
associated data processing equipment.

The actual costs of generating schedules for over 100 schools
indicate the ultimate economic feasibility of widespread adoption
of the basic technology. However, experimental scheduling and
associated developmental activities which have characterized
operations to date are substantially more expensive to undertake
than scheduling on a production basis. More representative cost
data will be collected, and *SSS will be converted to a production
system during the period of demonstration, Both factors will work
to the ultimate benefit of schools which intend or hope to use the
systein,
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Central to the proposal for widespread use and dissemination

of SSSS is the benefit to school administrators and other
professional personnel in the form of relief from the tedium and
restrictions of conventional schedule construction, This relief
and freedom can prompt and help them io seek ways to use the
enabling technology for improving the quality of education in
their total programs,

Specific Objectives

As a result of employing SSSS as an enabling techology:

L The economic feasibility of SSSS as an enabling technology for
vocational and technical education will be demonstrated. Large
numbers of schools will be able to take advantage of SSSS,
origirally through Stanford and later through other centers
to which the technology will be disseminated,

2, There will be an increase in the number and variety of courses
offered to pupils in both vocational and non-vocational
curriculums. There will also be an increase in the number
of students receiving pre-vocational educational experiences.

3.  There will be changes in course design which reflect an
increase in variability in instructional settings - specifically
in the increased use of large-gro:p and small-group
instruction, in the difizrentiated and varied use of shops
and laboratories, and 1a opportunities for independent and
individual study, Achievement criteria will be based upon
performance rather than time, and students will enter the
world of work more adequately prepared than at present,

4, There will be changes in course design which are specifically
related to uniqueness of the subjects involved. For example,
the amount and spacing of large-group and simall-group
instruction in shorihand and typing will vary from the amount
and spacing of large-group and smali-group instruc:’on in
mechanical drawing or metal shop.
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The differentiation in the content of parallel courses within

a subject field for students of different abilities and interests
will be increased, For example, automobile shop pupils who
have the ability and interest to do so will be able to study
more difficult related mathematics and science materials
than will automobile shop pupils who are less able in
mathematics or more interested in practical application,
Related course content may be used in one course to develop
skills in general education, For example, a student may
learn a shop procedure and then be asked, as a part of
English competence, to write a description of that procedure
for inclusion in a shop manual. His competence may be tested
when another student attempts to follow that procedure,

Students will be provided more opportunity for and will

assume more responsibility for their own learning and behavior,
Fer example, each pupil's schedule will include time reserved
for independent and individual study which Le may undertake

in the library, specific subject resource centers, "open"

shops or laboratories, or in consultation with guidance
counselors, teachers, and peers. The idea of the "open"
laboratory or shop is that the student can go to the laboratory
or shop during his independent study time to work on either
assigned or optional tasks.

Students® programs will reflect increased recognition of
variation in their abilities and interests, For example,
within the total group of pupils who elect a given vocational
curriculum the amount of time pupils are assigned to specific
elements will vary according to levels of performance and
individual work patterns rather than being uniform for all,

Teachers' and pupils' schedules will provide substantially
more open or unassigned time for extended individual
contact,

Teacher assignments will reflect increased differentiation,
specifically related to professional preparation and special
teaching competence, Instructors who have a flair for
large-group instruction will be able to concentrate their
efforts in such a setting, while instructors who are especially
competent in small-group or individual conferences will be
able to concentrate on these phases of the total program,




10. Teacher performance will reflect increased and extended staff
cooperation, Cooperative professional planning of total
curriculum patterns, of specific courses and their design,
of division of labor according to teacher talent and interest,
and of joint teaching of different groups of pupils will flow
from and be required by employment of SSSS and the
schedules it can generate,

1. Administrator participation in schedule construction will
emphasize increased attention to professional decisions as
contrasted with the clerical and routine details involved in
manual construction of a schedule model,

12, The findings of the Stanford Project will be disseminated to
all interested educators, The dissemination effoxt will
encompass two major phases, First, the SSSS technology
will be disseminated to subcenters requesting the system,
and second,information will be disseminated through
conferences and a published xeport,
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PARTICIPATING SCHOOLS

The following is a list of schools participating in this project,
All schools participated to some extent in the curriculum
innovation encouraged by the project, particularly in working
toward a performance goal orientation, including those schools
which never adopted filexible scheduling, However, the greatest
change has taken place in the schools in which flexible scheduling
has been introduced and the list is divided here to point up the
extent, though by no means the quality, of their experience with
flexible scheduling technology. This breakdown also has special
relevance to the before and after evaluation of individual school
experiences discussed later in this report. The list includes a
few schools that joined and later dropped out of the project,

Schools with flexible schedules when they entered the project:

Canyon High School, Castro Valley, California
Julian High School, Julian, Califcrnia

Kennedy High School, Fremont, California
Marshall High School, Portland, Oregon
Poway High School, Poway, California

Roy High School, Roy, Utah

Valley High School, Las Vegas, Nevada
Virgin Valley High School, Mesquite, Nevada

Schools that introduced flexible scheduling in the second year
of the project:

Ceres High School, Ceres, California
Golden High School, Golden, Colorado
Wheat Ridge Jr, High School, Wheat Ridge, Colorado

Schools that introduced flexible scheduling in the third year of the project:

Alliance High School, Alliance, Nebraska
North Miami High School, Miami, Florida
South High School, Omaha, Nebraska

Schools that did not adopt flexible scheduling:

Benson Poly-Tech High School, Portland, Oregon

Findlay High School, Findlay, Ohio

Gixls Poly-Tech High School, Portland, Oregon

Southern Nevada Vocational Technical Center, Las Vegas, Nevada
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PROJECT PERSONNEL

Principal investigators in this project were Professors Dwight W,
Allen, Robert N, Bush, Norman ]J. Boyan, and Robert V. Oakford
of Stanford University,

Professors Bush and Allen developed the concepts of curriculum
reform that computer scheduling was developed to implement.
These concepts are described at length in their book, A New Design
for High Schocl Education: Assuming a Flexible Schedule, 1
Professor Allen, who served as Project Director, left the project during
the final months to become Dean of the School of Education at the
University of Massachusetts, He did, however, return periodically
to offer direction and guidance as necessary up to the time the
project concluded, Professor Oakford, formeriy a Co-Director,
assumed the responsibilities of Project Director upon Professor
Allen's departure,

The concept of the SSSS computer programs originated with Professor
Oakford and he subsequently directed its develcpment. He was
greatly assisted in this effort by Lynne A, Chatterton, also of
Stanford.

Professor Boyan, the other principal investigator, was responsible
for the evaluation phase of the project here reporied and it was under
his direction that most of the evaluation instruments used in the
project were developed, Mr, Boyan took leave from Stanford and the
project shortly after the first year pilot phase had been completed to
work with the U. S. Office of Education in Washington, D, C.

In addition to the foregoing, the project staff also included three
full-time research associates with considerabie experience in
educational research in general and in computer based flexible
scheduling in particular. Several research assistants from the
graduate school at Stanford with similar, if not as extensive,
experience worked with them on a half-time basis .as project
investigators ,  as consultants and as liaison personnel between
Stanford and the project schools, A complete list of these
additional personnel and the years during which they participated
follows:
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Research Associates:

Donald Delay

(first and second year)
Raymond Johnson

(second and third year)
Franklin Keller

first year)
Jack D. McLeod

(third year)

Research Assistants:

Arthur Coombs, Jr.

(three years)
John Easter

(second and third year)
John Karpoff

(third year)
Robert Kessler

(three years)
Olan Knight

(second and third year)
Erika Lueders

(third year)
Robert Lundgren

(third year)
Jack D. McLeod

(first and second year)
Edward Mendell

(second year)
Paul Preising

(first year)
Donald Sharpes

(second year)
David Standard

(first and second year)
Atilano Valencia

{three years)

Secretaries:
Diane Birch

(second and third year)

Dorothy Hurley
(three years)
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Programmers:

Stephen Brophy

(first and second year)
Lynne Chatterton

(three years)
John Hauser

(second and third years)
J. Roger Hamilton

(second and third year)
Arturo Salazar

(second and third year)

Statistician:

Thomas Stroud

Data Coordinator:

Gilbert Hernandez

(second and third year)

Writer:

Robert Bergquist

(second and third year)

Data Processors:

Mary Jane Burdis

(second and third year)

Thomas Kremen

(first and second year)

Lindsay Parker

(second and thixrd year)

Sharon Wilson

(second and third year)

Keypunch Operatoxs:

Carole Rhoades
Anne S. Summerhill
Alex Tseng
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ADVISORY COMMITTEE MEMBERS

The ten distinguished educators who joined the Advisory Committee of
the Stanford Project to advise and help guide the Stanford effort were:

Melvin 1. Barlow,
Professor of Education and
Director of the Division of Vocational Education,
University of California, Los Angeéles, California
Joseph Bellenger,
Director of Vocational Education,
San Jose Unified School District
San Jose, California
Nathan H, Boortz,
Director of Technical Education,
Foothill College,
Los Altos, California
Lawrence Meier,
Director of Vocational Education
Jefferson County Schools
Lakewood, Colorado
Leon Minear,
Formerly State Superintendent of Schools,
State of Oregon
Clair O'Brien, _
Bureau of Vocational Education
California State Department of Education
Sacramento, California
James O'Gara,
Director of Vocational Education
Portiand, Oregon
C. W. Patrick,
President,
San Diego Junior College,
San Diego, California
Raymond Sturm,
Director of Adult and Vocational-Technical Education
Clark County School District,
Las Vegas, Nevada
Jo Chester Swanson,
Department of Educational Administration,
University of California
Berkeley, California
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LOCAL ADVISORY COMMITTEE FUNCTIONS

To fully exploit the potential which schedule flexibility might provide for
vocational elements in the project school curriculums, local

vocational advisory committees made up of representatives from
industry and the community were formed to:

L Advise the school administration of the types of vocational
courses that should be organized to satisfy the training
needs of the community.

2, Carry on occupational surveys, determine the data to be
gathered, support the studies, and gain the best community

reaction to such studies.

3.  Periodically evaluate vocational training to see that it fits
the needs of the world of work,

4, Set up standards for entrance into vocational courses.

S. Help schools to seek and to use financial assistance to
establish or expand programs.

6. Influence state and federal legislation related to vocational
education,

7. Serve as a public relations and information vehicle,
8. Assist in providing part-time employment as well as unpaid
vocational experiences for high school pupils in work-study

programs,

9. Visit schools and make possible the visits of high school
pupils to industry.

29




REFERENCES

1. Bush, Robert N.; and Allen, Dwight W.; A New Design for
High Schoel Education: Assuming a Flexible Schedule.
New York: McGraw-Hill Book Company, 1964. p. 197.

2. Odell, William R.; and the Survey Staff, Educational
Survey Report for the Philadelphia Board of Public Education,
Philadelphia: The Board of Education, School District of
Philadelphia, 1965. p.389.

30

©

ERIC

Aruitoxt provided by Eic:




Section 3

GENERA L PROCEDURES AND METHODOLOGY

Contents

PILOT STUDIES

THE STANFORD SCHOO L SCHEDULING SYSTEM
DESCRIPTION OF THE SSSS

SCHEDULE CONSTRUCTION USING THE SSSS
PROJECT SETTING AND POPULATION

PROJECT STAFF CONSULTANT ACTIVITY
ADVISORY COMMITTEE ACTIVITY
CONFERENCE ACTIVITY

DATA EVALUATION

31




T TR TR TV A, TR TS ARG T T AT Tt T T RTINS TR QU QY TR T TN T T ST T TR >

RS SR TR RS L T PR, SRR T T

GENERAL PROCEDURES AND METHODOLOGY

PILOT STUDIES

The overall premise upon which the project was based was that the
use of a computer-based scheduling technology would contribute
to the improvement of vocational education by helping schools to
introduce flexibility in course design, By flexibility iz course
design. we mean planned variation in the assignments of
teachers, the grouping of students, and the use of time and space
to fit the instructional needs of individual courses. It was
believed that introducing flexibility in course design could help
vocational educators to provide more balance in the total program
of vocational pupils and to provide more pre-vocational and
vocationally-oriented experiences for pupils enrolled in non-
vocational curriculums.

The demonstration was carried out through four sets of
developmental pilot schools using the Stanford Schocl Scheduling
System described earlier,

The first set of pilot studies was made in schools which had
already demonstrated an interest in significant modification of
course design and in which a majority of pupils do not continue
their education beyond high school. Schools were selected from
the group which have been associated with the Stanfoxrd Flexible
Scheduling and Curriculum Study during the years of development
and field test of SSSS, These schools (all comprehensive schools)
served as center s for demonstrating the feasibility of employing
SSSS (1) to introduce changes in vocational courses, (2)to
provide richer and broader general educational experiences for
vocationally-oriented pupils, and (3) to provide more opportunities
ior non-vocationally oriented pupils to participate in appropriate
and profitable pre-vocational or vocationally-oriented experiences,

The second set of pilot studies was made in schoois (both specialized
vocational and comprehensive) where the professional personnel had
signified an intent to remain with conventional scheduling patterns
but had indicated an interest in employing computer technology to
generate their schedules. We justified the inclusion of this set of
schools because of our prediction that the administrators in these
schools would be more receptive to consideration of alternative
course designs as they found themselves relieved of the operational
details of schedule construction, During the pilot study period,
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the personnel of these schools were systematically exposed to the
capabilities and limitations of computer-based scheduling for
realizing alternative curriculum decisions as well as to the
economic feasibility of computer-based construction of both
coventional and flexible schedules.

The third set of pilot studies was made in schools {both specialized
vocational and comprehensive) in which the professional personrel
were already interested in introducing changes aimed at improving
the effectiveness of vocational education but whick required the
enabling technology of SSSS to implement the inirovements.

The fourth set of pilot studies was made in schools selected for
testing the applicability to vocational education of the full set of
assumptions developed by Bush and Allen. Central among
these is that students with specialized interests, vocational or
otherwise, will have the opportunity to develop genuine competence
by pursuing their field in depth over a period of several yeaxs.
Bush and Allen also recommended that:

L All pupils should have continuous study in all years of
secondary scheol in all basic subject matter fields, including the
arts, languages (English and foreign), mathematics, natural
sciences, physical education and health, social sciences, and
guidance,

2, in each subject field, several groups of pupils whose
abilities and interests are sufficiently distinct to require
a discrete program of studies can be identified.

3. A sukject, for its proper instruction, may require as many
as four basic settings: independent and individual study,
small-group instruction, laboratory instruction, and
large-group instruction,

4, Adequate instruction in each subject matter field typically
requires senior teachers who are both well trained in their
fields and highly skilled in teaching and who are assisted
by less highly trained members of the instructional staff,

S. Class size, length of class meeting, and the number and
spacing of classes should vary according to the nature of
the subject, the type of instruction, and the level of ability
and interests of pupils.

Work experience, vocational training, and a broader general education
can be provided in a program so conceived,
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The propositions advanced by Bush and Allen encompass compiex
and intricate variables representing pupils, instructors, facilities,
and course patterns. The structural variables are explicit, The
variable of course content is implicit. The evidence from schools
across the country which have attempted to incorporate several

of these and similar innovative proposals into their total programs
is that an enabling sciicduling teciinoiogy is needed to permiit them
to handle the variables involved in constructing their master
schedules,
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DESCRIPTION OF THE STANFORD SCHOOL SCHEDULING SYSTEM

The SSSS comprises 9 major computer progratiit and several
supplementary programs written in FORTRAN IV for nse on the
IBM 360-40 or larger computer. The following are sketches of the
major components of the system:

L Data collectioil. The data collection component of the system,
defined in détail in the School Manual, Stanford School Schediling
System (1968), provides forms for recording a school's policy
decisions as they are reflected by course structure specifications
and the students' course requesté. The data froffi these forms

are punched in IBM cards which serve as input to the SSSS syste,r'ii.

2.  INCA, "INput Card Audit", The INCA program reads the
punched cards and records the card image iti & magnetic file,

The program checks the card records for detectable eriors and
logical inconsistencies, A message is written for each error or
inconsistency detected. The program can update the magnetic tape
to reflect insertions, deletions, or changes in the file, Such
corrections would be specified via punched cards after the error
messages have been studied.

When the detectable errors and inconsistencies have been eliminated
from the data, the INCA program prepares a tape that serves as
input to the SSP (School Scheduling Program). The INCA program
assigns a code number to each course, course phase, sectiorn,
teacher, room, and student. Within SSSS these entities are
identified by code number only.

The tape prepared by the INCA for the SSP contains a sequence of
data packets, For each course phase there is one data packet
containing the essential elements that describe the structure of
that course phase and its interphase dependencies. ‘The packets
are ordered basically according to the potential value of scheduling
a section of the course phase, where the value of scheduling a
section is defined in terms of the total student periods of ciass
time per section, There are exceptions that are observed in
ordering the data packets, For example, all course phases for
which meeting times are prespecified in the data are placed at

the head of the sequence. Furthermore, the educator can arbitrarily
specify changes in the ordering,
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3. SSP, '"School Scheduling Program.  The SSP actually
constructs the schedule of class meetings by processing the
sequence of course phase data packets prepared in INCA.
The objective of the SSP is to schedule ciasses so as to
maximize the number of student course requests that are
accommodated.

When a section of a course phase is scheduled, the following
eveats occur:

a, The teaching assignments for the course phase are
observed, and a teacher (or teaching team) is
selected,

b. The meetings-per-week and periods-per-meeting
specifications for the course phase are observed.

A time pattern is generated at which the teacher
(or teaching team) is available. The time pattern
is a combination of periods that satisfies the
meetings-per-week and the periods-per-meeting
specifications and further provides that no two
meetings of this section will fall on the same day.

c., If a room assignment is specified, a test is made to
determine whether or not the assigned room is
available. If not, a new time pattern is generated
at event (b).

d. ‘The list of students eligible to be scheduled
into this section is observed, and the students from
this list who are available at this time pattern are
identified, To be on the list, a student must have
requested the course to which the current course
phase belongs. However, the list may be further
restricted by an interphase student grouping restriction,
K an adequate number of students is available, a section
is scheduled, and the teacher and room availability
records are updated to reflect this action. Otherwise,
a new time pattern is generated at event (b).

e. ‘The number of sections to which the teacher (team) is
assignable is observed, When the teacher has been
assigned the specified number of sections or when
all time patterns at which the teacher is available have
been considered, the next teacher (team) in the
assignment list is identified at event (a), and the fore-
going process is repeated,
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f.  When all sections of the course phase have been
scheduled, or when it becomes apparent that no
more can be scheduled, the students are assigned
to sections ii a way that balances section sizes
insofar as student availability permits. The
student availability records are updated to reflect
the scheduling of students to sections.

The foregoing process is repeated for successive course phases.
In the scheduling of individual sections, exhaustive searching will
be performed to find a time pattern at which the teacher and room
assignments can be honored and at which an adequate number of
students are available, Furthermore, extensive but not exhaustive
searching is performed in an attempt to schedule as many eligible
students as possible, given the scheduling decisions that have been
made previously, To this extent the SSP tends to satisfy as many
student requests as it is possible to satisfy, However, the SSP
does not provide for descheduling and rescheduling of sections,
nor does it provide for descheduling or rescheduling of students,
In this respect it departs from the scheduling theory.

The results of the SSP consist of class lists for individual sections.
Each class list specifies the teacher (team), the room (if any), the
students scheduled in the section, and the times at which the class
is to meet. The class lists are recorded in a magnetic file,

4, UDL/PTWS, "UpDate Lists/Program to Write Schedules, "
The PTWS section of UDL performs a large-scale sorting operation
to convert the class lists prepared by SSP into teacher, room, and
student schedules. A schedule as prepared by PTWS is actually a
list of the code numbers of the sections into which the resource has
been scheduled as reflected by its appearance on the class list of
that section, The results of the PTWS program are recorded in a
magnetic file,

Any student whose course requests have not been completely
satisfied by the SSP scheduling are identified as status 1 students,

5. UDAMC, "UpDate After Manual Changes," We have found
that the school administrator may want to specify certain changes
in a schedule generated by SSP even though he regards the schedule
as acceptable, Sometimes these changes do not affect the schedule
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of classes or the schedules of resources., For example, it

may be necessary to correct the spelling of, or change the

name of, a teacher or a room. Frequently the changes may
affect the schedule of classes and/or the schedules of resources.
For example, changes in teacher assignmernts ox room assign=
ments occur, Sometimes the administrator may even
reschedule or modify the scheduled meeting times of one or

more sections.

6. UDCREQ, "UpDate Course Requests.” We have found
that changes in course requests are inevitable, The plans of
returning students sometimes change; new students register in
the school after the schedule is fixed; some students do not
retlirn to school. The UDCREQ program provides for
modification of SSSS records to reflect these changes. Whenever
a student's course-request list is modified, his existing schedule
is automatically invalidated and he becomes a status 1 student,

7. SAP, "Student Assignment Program.' The SAP is used
after the class schedule has been fixed for scheduling a status 1
student into sections of courses that he has requested. It
provides for consideration of alternative courses specified by

the student in his course-request form in the event he canrot be
scheduled satisfactorily into all the courses requested. In making
substitutions, the SAP considers the preference of the individual
as indicated by his course-request list and tries to avoid
substitutions for those courses for which the student has indicated

a highpreference.

8. RAP, "Room Assignment Program."” We have learned from
experience that better schedules result when a priori room
assignments are restricted to classes requiring special-purpose
rooms. We have also learned that there is not general agreement
among school administrators as to the preferences that should be
observed in assigning rooms. Some administrators prefer to
make the room assignments manually after the schedule is fixed
because they can, thereby, best satisfy the individual preferences
and needs of that school's faculty.
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The RAP provides for automatic assignment of rooms after the
schedule is fixed., It requires the school to work out a
classification of rooms; the class of room (or the classified
room) required by each course phase must le identified; the
room preferences for each teacher must be specified; and,
finally, the faculty must be ranked to indicate the individual
teacher priority for having his preferences observed in making
room assignnients, The net effect is that teachers with high
priority will have their preferences honored, whereas those
with low priority may not do so well,

9. UDL/UDCL, "UpDate Lists/UpDate Class Lists,"

As a consequence of ti:e changes in student schedules that resuit
from execution cf the SAF program, the class lists prepared by
SSP become obsolete, The UDC L section of the UDL program
performs a sorting job that prepares new class lists based on
the existing schedules of students,

10, TRANSLATE. The TRANSLATE program provides for
decoding class lists and teacher, room, and student schedules

and printing them in a form that is directly usable by the

school. In the process of preparing a student's schedule,

it makes lunch-period assignments for the individual student,

It also prepares a master schedule for the school. For each
section offered, there is a line in the master schedule that
identifies the course, the phase, the section, the teacher,

the room, the meeting times, and the number of students enrolled.

There are 9 more programs in the SSSS, Most of these are used
primarily for diagnostic purposes and will not be discussed. The
SHUFFLE program allows the user to specify the order in which
cour ses will be processed for scheduling.
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SCHEDU LE CONSTRUCTICN USING THE SSSS

Each school that has been scheduled by SSSS has been assigned
a consultant from the Stanford School of Education. In this
project members of the staff functioned as schedule consultants,
The consultant performs important functions: explaining to the
educatox the technical requirements of SSS5; helping the
educator formulate course structures that will achieve desired
educational objectives; and working out compromises that are
necessary to achieve an acceptable schedule,

We found from experience that schedule construction using the
SSSS usually fits into four phases, which can be described
briefly as follows:

L Data Preparation. The SSSS consultant played the very
important role of explaining to the faculty of the school the
capabilities of SSSS. Typically, he helped the teacher design
cour se structures directed toward the achievement of the
teacher's particular educational objectives.  He guided the
school in the collection of data and the preparation of the SSSS
forms.

When the data were submitted to the SSSS project on punched
cards, they were processed by the INCA program. The huge
amount of data needed to describe a school's requirements
inevitably contained some errors or logical inconsistencies.
When necessary, the consultant assisted the school in defining
corrections that eliminated the errors and inconsistencies found
by the INCA program. The corrections were submitted for
processing by INCA, If errors or inconsistencies recurred,
further corrections were made and processed by INCA. When
the errors were all eliminated, computation of a schedule was
initiated.

2, Preparation and analysis of the schedule. Phase 2 typically
used the SSP, PTWS, and the TRANSLATE components of SSSS.

A schedule of classes was generated by SSP. Teacher, room, and
student schedules were prepared by PTWS, The master schedule
and the teacher and room schedules were prepared by TRANSLATE,
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These data, together with summary statistics, were analyzed

by the SSSS consultant and the school's faculty, The summary
statistics included the fraction of total course requests satisfied,
the number of students with incomplete schedules, and the number
of unscheduled sections. In some cases the first schedule
generated proved to be highiy satisfactory to the faculty and
satisfied over 99 percent of the total course requests. In many
cases, particularly when the school was experimenting with new
course structures, the first schedule was not satisfactory.

When a school decided that a schedule was not acceptable, it was
necessary for the school faculty to state its objections specifically;
then the SSSS consultant would try to suggest ways that the school's
specifications could be revised to improve schedulability without
seriously compromising the teacher's educational objectives, A
revision in basic data would necessitate processing of the
revisions by the INCA program; therefore, Phase 1 of the schedule
construction had to be re-entered. Phases 1 and 2 were repeated
until an acceptable schedule was obtained.

3. Modifications to an accepted schedule., This phase typically
used the UDAMC, SAP, RAP, UDL, and TRANSLATE programs.
Some schools elected to eliminate RAP, make room assignments
manually, and introduce them to SSSS via the UDAMC program,

At the end of this phase, a school typically requested a master
schedule, a complete set of class lists, and complete sets of
teachers, room, and student schedules, A school that anticipated
an appreciable change in the composition of its student body
because of withdrawals or new registration might wait until Phase 4
was completed before requiring class lists and student schedules.

4, Changes in course requests. This phase used the UDCREQ,
SAP, UDL, and TRANSLATE programs, and it was executed on or
about the opening day of school to provide for the changes in the
students' course requests that accumulated since the completion
of Phase 3.

The UDCREQ program updated the SSSS records to reflect the
specified changes in students' programs. Each student whose
program was changed became a status 1 student. The SAP program
scheduled the status 1 students into sections of the requested courses,
The UDL program was used to update the class lists. The
TRANSLATE program prepared the class lists and studeat
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schedules that were required by the school.

SSSS emphasizes throughout the priority of educational decisions
over computer decisions. Wherever possible, choices of optimum
fulfillment of pupil requests fall to the professional personnel
rather than to the impersonal machinery of computer programs
and the computer itself,

Again, SSSS serves three different functions, First, it is an
enabling technology. “econd, it requires precise definition of the
design of each course offere’  “he school program, as well as

the overall program design . 4 it encourages professional
personnel to explore in det . - propriateness of different
arrangements of time, cla .. ;2upil grouping, and use of

staff and facilities. Experic ~ith SSSS prompts the school
staff to raise their sights about viable alternatives and to request
expansion in variability of curriculums and courses,
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PROJECT SETTING AND POPUULATION

The variety of schools included in the project fell inte the four
categories mentioned earlier, The first consisted of schools
which have pioneered programs of course revision. through the
use of SSSS as an aid in the generation of conventional schedules.
The second group consisted of specializ: 4 vocational and
comprehensive schools where professional personnel had
signified an intent to remain with conventional scheduling
patterns but had indicated an interest in employing computer
technology to generate their schedules. The third group
consisted of schools that wished to introduce more flexibility

in their educational programs but needed the assistance of the
SSSS enabling technology and the SSSS consultants, The fourth
group consisted of two schools which indicated a willingness to
undertake drastic and extended course reconstruction, pupil
grouping, and staff utiliza.:»n based on the proposals advanced
by Bush and Allen. {1)

Selection of schools involved the following criteria:

1. Balance of rural, suburban, and urban schools, with
special emphasis on schools in which the student
population pursues or required extensive and
intensive vocational education;

2, Variety in school type -- comprehensive and
specialized vocational schools;

3, Variety in grade organization -- junicr high schools,
junior-senior high schools, senicx high schools,
post-grade 12 technical and vocational schools;

4, Variety in enrollment -- from 100 to over 3, 500 pupils,

During the first year of the pxoject it became evident that the
majority of the preject's comprehensive secondary schools
possessed only a modicum of vocational programs within their
total curriculum. The minimal occupational programs that

were available in most schools were frequently on the periphery
of the total curriculum and were poorly articulated, if at all, with
the overall educational program.,
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Since these deficiencies were present in the eight project
comprehensive 8schools, the consensus of the project staff
and the advisory committee was to identify and to add
comprehensive high schools with strong vocational programs.
Through suggestions from members of the Advisory Committee
and recommendations from several State Directors of Vocational
Education, nine schools were contacted by telephone and the
possibility of their joining the project was discussed. All of these
schools evidenced a willingness to have the project coordinator
visit their school and to further explain project objectives,

From these nine schools, six were selected to be visited by the
project coordinator, These schools seemed to possess
curriculums that most nearly matched the qualifications established
by the advisory committee, As a result of these on-site visits,
each of the six schools agreed to participate in the project. It is
rather dramatic evidence of the extent of dissatisfaction with
present educational limitations throughout the entizre instructional
program that the staffs of these schools agreed to consider the
radical changes advocated by the project. It is also significant
that they were willing to make a decision on the basis of the
limited information gained from the telephone conversation and
the personal contact.

Three of the six schools maintained their project association.,

These schools are: North Miami High Scheol, Miami, Florida;

South High School, Omaha, Nebraska, and Alliance High School, Alliance,
Nebraska, The other three schools, which will be referred to here as
schools X, Y, and Z, at various stages termmated their relationship

with the project.

School X, located in a midwestern industrial center, withdzrew shortly
after the on-site visit when their superintendent’s ill health caused
him to resign in mid-year, They felt they would be unwise to assume
a new project witnout continuing district leadership.

School Y, located on the eastern seaboard, sent an administrator to
attend a conference of project schools at Stanford University.
Subsequently, the school conducted a poll of the staff. Approximately
one-third of the teachers voted to maintain the status quo and so the
school withdrew, However, since two-thirds of the faculty agreed




to further explore the benefits of flexible scheduling, it would
appear that the administration in this school was unwilling to
undertake any risk the project might involve,

Sciool Z, located in the midwest, was with the project for almost
a year. The staff redesigned the structure of their courses and
analyzed their instructional practices. Several vocational
teachers, under the supervision of the district vocational director,
switched the criterion of their courses from time to perfcrmance
and desigaed perfermance criteria to enable students to adapt the
instruction to their individual learning style. However, when it
came time to assume the flexible schedule, a series of confrontations
between the principal and the staff resulted in the faculty voting not
to go on the new program as long as the principal remained at the
school.  With this internal stalemate, it was mutually agreed by
the district and the project staff that the chances for a successful
implementation of the new program would be drastically curtailed,
Therefore, project affiliation with School Z was also terminated.

The staffs of School Z, North Miami, Omaha South, and Alliance
had only a minimal amount of knowledge concerning flexible
scheduling, performance criteria, and the related issues prior to
joining the project, Ideally, a project staff miember should have
been assigned full-time to each school for at least a half-year,
However, conditions were such that it was impossible to provide
these resources on such a scale. As a result, only limited
intervention was made with these faculties, Therefore, the
process of change was not as rapid nor was the extent of change as
great as it might have been, Still, the impetus for change
imposed by generating a master schedule produced drastic and
widespread revisions in existing educational practices even in

g these schools.

{ As a result of obtaining their cooperation and working with these

: additional schools, we became aware that there is a significant
difference in effecting change between schools inat ask themselves
to participate in innovation and those that the project had to ask,
Schools that are ready to change and seek alternatives to ongoing
practices seem much more amenable to suggestion, Schools that

& are sought out and are persuaded to institute change appear to be
: more defenisive of existing practices and resistant to changes

3 suggested from outside.
¥
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PROJECT STAFF CONSULTING ACTIVITY

The procedures followed in working with the several project schools
shared certain aspects in common but also included certain specific
differences, In all schools consultants assisted at three strategic
points: first, with decisions concerning the design of courses which
the school would offer; second, in recording input data according to
SSSS specifications on the SSSS coordinated forms; third, with
analysis of input data, the master schedule, course lists, pup:i lists,
teacher lists, and room lists, These st ges did not consist of
one-time consultations but merged together in a continuous flow of
working relationships as school and SSSS personnel made decisions
regarding course designs, reduced specificatio.s to writing,
examined the schedules which the computer generated for them,

and received feedback from the schools,

The use of SSSS requires that cvery course in a school be specifically
identified as to size, length of meeting time, number of meetings

per week, and type of instructional setting (largz-group, small-group,
etc.). Each and every course can be designed to accommodate the
purposes sought by the professional personnel of the school. The
consultants helped the faculty to focus not only on what is known by
the faculty to be feasible but also on alternatives which the faculty
might not have considered,

The preparation of input data is an intricate process, but it is
basicaily a clerical operation. The function of the SSSS consultant
here was to acquaint the users with the forms and prccedures,and to
stress the importance of accuracy and avoidance of logical error in
reducing decisions on course design to appropriate data processing
messages.,

Analysis of the resulting schedule data was extremely critical, The
computer system produced class lists; teacher, room, and students'
schedules; and a master schedule, It also signaled expiicitly the
individuals for whom all course requests had not been filled. The
proportion of fulfilled requests is an index of scheduling effectiveness,
When it was unsatisfactory, improvement in the index of effectiveness
required consultation between SSSS personnel and school users to
determine what modifications in the original course specifications
could be made to reduce the proportion of unfulfilled requests,
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The singular difference in the process of working with some
schools over that of working with others related to the source of
course specification. In some instances the local school staff
prepared its own specifications with the assistance and guidance
of SSSS consultants. In others, specifications were derived from
adapting the Bush and Allen proposals for a new design. The
relevance of the Bush and Allen proposals to vocational education
is two-fold, For the pupil enrolled in the vocational curriculums,
the design reserves time in his schedule for continuous study in
a broadened area of general education and in guidance, For the
pupil enrolled in non-vocational courses, the design reserves
time for continuous study in the fine and practical arts which
encompass opportunities in pre-vocational and vocationally
oriented course work and in guidance,
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ADVISORY COMMITTEE ACTIVITY

It is already an established and necessary custom to include an
industrial advisory comnmittee in the planning and implementation

of vocational education programs. Among other functions,

advisory committees assist educators with evaluation,

establishing standards, and equipping vocaticnal education
facilities. This project used advisory committees at two levels:

to advise the university staff and to assist in establishing courses

in the individual project schools. The following paragraphs explain
some of the particular benefits of the advisory committees and give
suggestions on how committees might be used more effectively.

An advisory committee composed of prominent vocational educators
was formed to assist the university staff. This committee was
useful in informing the staff of the past and present state of
vocational education in this country. The committee also provided
contacts that led to the involvement of individual secondary schools
in the project. It is felt that the effectiveness of the advisory
committee would have been increased if members had been kept better
informed of the unique goals of this project. Contributions of
members, in some cases, were limited because they did not have

a complete understanding of the concepts and changes proposed.

It would have been beneficial had such information been made
available to prospective members before they decided to serve

on the committee, and thereby have permitted them to determine
the individual contributions they might make.,

As the project progressed, the emphasis on information needed

from an outside advisory committee turned from vocational education
to performance criteria. Here a different type of advisor was
needed, one familiar with the psychological and educational
dimensions of behavicral terminclogy. It would have been
advantageous, at this point, to create another advisory committee
made up of experts who could help develop performance criteria,
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Advisory committees are formed for specific purposes. The
members should be able to address themselves to those purposes.
If, however, divergent and numerous tasks are set up for a group,
it becomes necessary to select members with widely different
packgrounds, This situation hastiwe poiential of causing
disagreement among members to the detriment of the committee's
goals, Itis better to form separafe comnmittees rather than

make one group take on divergent tasks, If the tasks for a
committee are carefully outlined, it kecomes possible to
determine when their job is complete, The committe= can then
be disbanded if it is no longer useful.

In the individual project schools, vocgtional education teachers
were required to establish advisory comimittees before sotting

up new programs, In this regard, a notable function of the local
committee was to determine if proposed programs were feasible

and if students completing the program could find employment,

One school, through close cooperation with its advisory committee,
enabled graduates of its vocational program to enter apprenticeships
at an advanced stage with credit given for high school work.

The advisory committees at the local school level are made up of
representatives of employers, unions, and the school, Such a
committee functions most effectively if set up to stay together for
an extended period of time, Comrittees were most commonly
set up according to occupational area; this rather narrow focus
enables the committee to function continuously as programs are
planned, implemented and changed, and students placed in jobs.

In conclusion, since this project was set up to investigate
vocational education and then apply innovations to existing
programs, the services of two different. groups -- people familiar
with vocational education and others familiar with innovative
educational techniques -- might have more effectively handled
project advisory committee functions. At the individual school
level, on the other hand, a single advisoxy committee formed to
cazry out the tasks particular to a certaiu job classification in
the school and surrounding community is perhaps the most
effective,




CONFERENCE ACTIVITY

During the course of the project, several conferences brought together
the project and advisory committee members, staff members of the
project schools, and resource perscns with expertise in the field of
general and vocational education. Two of these conferences were
devoted to the development of performance criteria within the modular
scheduling framework. The first was designed to acquaint teachers
in the schools with the concept and objectives of performance criteria.
At the second conference, teachers who had spent a year using
performance packages reported on their experiences and observations.
They discussed problems they had encountered as well as their
successes. Materials produced by teachers were subjected to
criticism and review,

The first of the two "General Education Conferences" was held at
Marshall High School in Portland, Oregon, in February of 1967, and
was devoted te a study of modes of articulation between vocational
education and the language arts. The second, held at Golden High
School in Denver, Colorado, in April of 1967, reviewed similar
problems relating to the social sciences.

We had hoped that the conferences would result in much closer
cooperation in planning for courses appropriate for students in
vocational education courses. Unfortunately, we grossly under-
estimated the problem. The conferences revealed a profound lack
of communication between individuals in both curricular areas.
Participants seemed unabie to confront their problems in other than
their own context and frame of reference. Kepresentatives of
vocational education elaborated the problems faced by vocational
educators, but seemed to lack perception of practical ways in which
the language arts and soc:al science instructors could help them. English
teachers wanted to discuss issues such as the importance of literature
for terminal students, while vocational educators wanted to discuss
programs they had found successful in vocational areas; neither faction
could make the issue one of defining and trying to implement programs
, in skills of communication appropriate for such students.

We regarded the performance criteria conferences as highly successful,
but the general education courses were deemed failures. While the
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objectives of exploring and attempting to improve the relationship
between general and vocational education remain as important as
ever, our efforts at doing so thirough interdisciplinary conferences
proved futile, Each discipline was far too concerned with its own
structure and traditions, and had formed an almost impenetrable
orthodoxy. The problem is as large as ever, but our efforts to
penetrate the empires created within the disciplines were
unsuccessful,
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DATA EVALUATION

To determine whether the objectives stated for the project were
being accomplished as a result of implementation of modular
scheduling, instruments were developed to collect base line data

on activities within participating schools.  Instruments were
designed primarily to provide data which could be compared on a
"before' and "after'" modular scheduling basis in each participating
school,

The initial instruments designed for this purpose were duplicated
and field-tested in September of 1965 at three project schools.
Results were critically analyzed and instruments were then
modified and improved. Two research specialists from the
Stanford Center for Research and Development in Teaching were
consulted for independent evaluation of the forms, and their
critiques were instrumental in formulation of plans for data
collection and evaluation. Instruments used included the following:

Designation Instrument Title

Al School Specifications

A2 Course Data

Bl Independent Study Interview Guide

Bla Student Use of Independent Study Facilities

B2 School Library Interview Guide

B3 Attendance Data

B4 Student Control

Cl Teacher-Student Conference Profile

C2 Administrator/Counselor Student Conference Profile

D1 Faculty Profile Questionnaire

El Task/Time Administrator Interview

E2 Scheduling Questionnaire

Ql Student and Teacher Questionnaire

Q2 Student aiid Teacher Questionnaire
(unjiimbered) Stiident Survey Interview Guide
(anpumbered) Performance Critetid

Copies of the foregoing data collegcf]sn instruments are included in
Appendixes O throtigh Ly
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The data collection instru:. .nts were reviewed a second time after
obtaining reactions from school personnel at five project and two
non-project schools, After approval by the Office of Education, the
instruments and data collection procedures were explained to staff
members of project schools by consultants,

It became apparent at the conclusion of the second year that many
important comparisons could not be made unless data collection
continued through the end of the third year of the project.
Therefore, a request was submitted to the Office of Education to
extend the project for three additional months (through September 30,
1968) for completion of the evaluation and preparation of the final
report, Formal approval of this request was obtained in February
of 1968, but uncertainty of funding by Congress hampered efforts

to plan the final procedures for evaluation. As a result, collection
and processing of data proceeded at a rate consistent with the
assured funding. Incremental funding was finally assured in June,
but insufficient time then remained for complete processing and
evaluation of all data that had been collected, As a result of
priorities used in coding and keypunching of data from February
through June, information obtained from some schools or some
forms is not included. “Before" and "after" comparisons for all
areas have been inciuded, however, and for some instruments
complete data from all schools is reported.

The evaluation results in the appendices are coded for consisteicy
to permit readers to follow particular schools through all reported
phases of the evaiuation. School "A" , for example, represents
the same school wherever it is mentioned. Identifying codes are
not furnished, however, as a matter of policy.
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PERFORMANCE ORIENTED CURRICULA

BACKGROUND

During the first year of the project the problem of building
czrriculum elements based upon perfermance rather than time
criteria became both apparent and critical. The opportunity
for obtaining flexibility in the school schedule inevitably
introduced the question -- as it so often has in the past -~
"Flexibility for What?" Simply considering the possibility of
changing traditional student meeting period and grouping
patterns, with or without the assistance of computer scheduling,
made the instructional objectives and the criteria for evaluating
them an issue. The tradition of time-oriented instruction,
once tested against the need for the performance achievement
orientation demanded by even preliminary movement toward
individualizing instruction, was patently inadequate,

The development and implementation of performance criteria
began at the start of the second year of the project. At that
time, project staff began visiting the vocational departments

of the project schools to enlist the help of individual teachers
who expressed an interest in developing and implementing
performance criteria within their individual subject areas, It
scon became apparent that the background information and
education relative to the development and implementation of
performaace oriented courses had not been provided to the
individual schools., As a first step in rectifying this situation,
a conference was held November 25-26, 1966. The corference
focused upon the role of the vocational teacher in identifying
and developing performance criteria with which individual
student progress could be measured and to which individualized
instruction could be keyed.

The administrators in each project school were asked to suggest
the names of vocational teachers who could best profit from
attending the conference and who would serve as effective
catalysts in follow-up activities within their vocational education
departments, From these lists the conference planners selected
two teachers from each school who demonstrated outstanding
ability and an opemness to innovation. Collectively, the teachers
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selected from the project schools represented a broad spectrum
of vocational areas. Each of these teachers expressed the
degree of professional commitment required to engage in
developing a performancc curriculum,

The initial pexformance criteria conference was also attended
by representatives from state departments of education from
several states, by members of the project Advisory Committee,
and by leaders in the vocational education and curriculum
development fields acting as advisors and resource persons.
Among the latter were included:

Dwight W. Allen, Principal Project Investigator and
Associate Professor at Stanford University.

Philip Kapfer, Director of Research at Valley High School,
las Vegas, Nevada, and Research Coorxdinator for
the Kettering Foundation's LD. E. A. Project.

Lorry Sedgewick, Coordinator for American Industries Project
and Associate Professor of Education at Stout State
University.

Melvin 1. Barlow, Professor of Education and Director of the
Division of Vccational Education at the University of
California in Los Angeles,

Thorwald Esbensen, Assistant Superintendent of the Duluth
Public Schools.

Robert Mager, Director of Learning Methods and Materials,
Project PLAN, American Institute for Research,

The conference goals were threefold: (1) to emphasize the need in
vocational education for criteria to evaluate student achievement by
performance of specified observable tasks rather than by the
prevailing criterion of time; (2) to identify the component elements
of criteria for measuring achievement and establish a common frame
of reference; and (3) to deveiop procedures that attending teachers
might begin to apply in producing performance oriented instructional
materials.
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At the conclusion of this conference it was established that a
second Performance Criteria Conference would be held in
November of the following year, 1967, to review and discuss
initial attempts at applying performance objectives and
evaluating criteria applied in curriculum building,

Following the November 1966 conference and the guidelines
established in the course of it, individual teachers from

schools participating in this project began to write performance
criteria, Attempts were made to arrive at criteria which

would measure achievement over a wide range of individual
student differences, and teachers were encouraged to

establish their own procedural and curricular format in

carrying out this task. This approach encouraged a variety

of responses to the problem of developing these criteria.
Individual teachers in the project schools were given financial
assistance to develep performance curricula during the 1966-67
school year and summer 1967 so that these could be implemented
and evaluated during the third and final year of the project.
Members of the project staff at Stanford periodically visited the
schools to evaluate the progress being made and to assist in the
development of procedures and in writing performance criteria,
When specific situations called for additional consulting services,
such services werz extended.
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PERFORMANCE CURRICULUM

The concept of a performance curriculum perhaps is best described
in addresses delivered at a conference at Stanford in 1966, and in
papers written by persons participating directly in the project.

1t would not be appropriate or practical to reproduce examples

of performance criteria packages in this report. Examples are not
only quite lengthy, but also are constantly being revised and periected.
They are designed to satisfy the unique demands of the studenf~ and
schools in which they have been developed and with the pre . :olished
intent of changing them to meet new interests and expactativus of
students, We are thus reproducing a speech and material from
articles descriptive of the performance curriculum concept and of
project activity in this area.

The article by Philip G. Kapfer appeared in the Phi Delta Kappan,
and was based on an address delivered by Dr. Kapfer at Stanford.
The report by Max Lane and Ray O'Dell (see Appendix A) implies
the wider implications of performance curriculum development
carried out in this project. The inseparability of performaace
oriented instructional goals and other innovational steps toward
individualizing instruction are represented by Stanford's project
CRAM.
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Permission to reproduce the following materials has been granted
by the authors and copyright owners to the Educational Research
Information Center (ERIC), and to the organization operating
under contract with the Office of Education to reproduce ERIC
documents by means of microfiche or facsimile hard copy, but
this right is not conferred to any user of ERIC materials.
Reproduction by users of any copyrighted material contained in
documents disseminated through the ERIC system requires
permission of the copyright owner,

"The Necessity of Educational Objectives, * an address to the
November, 1966, Performance Criteria Conference by
Dr. Robert Mager, Director of Learning Methods and
Materials, Project PLAN, American Institute for Research,
and Advisory Committee Member.

"An Instructional Management Strategy for Continuous Pupil Progress, "
Philip G. Kapfer, Director of Research, Valley High School,
Las Vegas, Nevada, and Research Coordinator for the
Kettering Foundations’ L D, E. A. Project, extracts reprinted
from Phi Delta Kappan, January, 1968. Copyright by
Phi Delta Kappa, Inc., Bloomington, Indiana.

"performance Criteria: Achieving the Expected” by Roger Tunks,
Teacher, Marshail High School, Portland, Oregon, reprinted
from School Shop, April, 1968, Copyright by School Shop,
Ann Arbor, Michigan.

“Project CRAM and Performance Curriculum, A Pilot Study in First
Year Algebra" by Max Lane and Ray O'Dell, teachers at
Marshall High School, Portland, Oregon, (Unpublished),

(see Appendix A).
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THE NECESSITY OF EDUCATIONAL OBJECTIVES*

Dr. Robert Mager

The title of the topic put on the schedule had something to do with the
importance of developing performance objectives. What I'd like to do is tell
you a few stories aimed at making just two points, The first story happened
here in Palo Alto about five years ago when I prepared a program on the reading
of electrical meters.

The girls on our production line were trained for anywhere between two
and five days in the art of reading complex meter faces. When the women
who tested our program took the criterion examination afterwards, we found
that they were able to perform at a very high level aiter only an hour and a
half to two hours of going through the program. Now this is quite an astonishing
improvement in a structural class. Here we have reduced training time from
two to five days, down to an hour and a half. The examination was not a paper
and pencil test, There was an actual machine that had on it four meters and
range switches and gave an examination consisting of fifty items. The girls
performed at approximately 85% accuracy which is equivalent to engineers,
physicists, and technicians. Most experiments would have ended here with the
conclusion that the program had accomplished success.

Just by chance I was doing an experiment in the room next door, at the
same time, using a technique that we refer to as learner control instruction.
This is a laboratory technique and I don't recommend its use in the classroom,
It would probably destroy you. This is a technique whereby a single student
is given complete control of a single instructor. The student turns the
instructor on and off at will.

The instructor’s job is to behave like a responsive mechanism and
follow that student. Now if you think you know something about teaching, you
just try that, The use we make of this has nothing to do with formal teaching,
We use this technique to find out how to sequence the instructional material
in a way that is meaningful for the student, because, when we say, "I know the
subject matter, " and "I know the order in which it should be taught,” we are
whistling in the breeze; it just isn’t true, If you are interested in sequencing
subject matter in a way in which the student finds it meaningful, you use a
student as a tool for discovering the sequence, So, here we were doing this
experiment, using the meter reading mnaterial as a vehicle.

*Speech to first Performance Criteria Conference by Dr. Robert Mager, member
of the project Advisory Committee,
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These women from the neighborhood would come in , one at a
time, and turn me on and off, I wouid show them how the machine worked
with a few problems, or tried to, and then they would ask me some
questions. They would say, "Well, I don't understand about this," oz,
"Tell me about that,” ox "Give me an example,” or, "Show me." When
they were finished, they asked for the criterion test. It suddenly dawned on
me one day that these women who were turning me on and off, one at a time,
werc taking the criterion test, and making an average of 90 to 95% on it
after an average of only 20 minutes of instruction, No female took more than
50 minutes, and one of them had the nerve to turn me off after only 7 minutes?
I didn't have a chance to tell her nearly everything that she needed to know
in order to perform on that criteria test!

Had you been watching this process, you would have said to yourself,
"This is complete chaos because people haven't been taught either by our-
‘selves or by other teachers how to intelligently make inquiries, how to
gather information, how to learn.” We teach them now tc behave like
" intelligent sponges. These women would ask questions that wouldn't seem
to have any order whatsoever. In spite of that, they were performing better
in one third of the time than they did when they took my other program.

What was there about the other program that was getting in the way
of the students? The answer was, by the time I had gone through the
excruciating efforts to develop the objectives of the program, I had the
overwhelming urge to stuff the program with absolutely all of the information
that T knew about meter reading and related to the achievement of these
objectives. But the worst crime that I committed was that I forced each and
every student through the whole day sequence. Everyone of them had to go
through all of it because in typical education terms, what we do is we assume
that the student knows nothing until we teach him otherwise, I submit tc you
that one of the best ways of improving effectiveness of instruction is to
assume that the student know everything until we teach him otherwise, or
until he demonstrates otherwise.

Well, just about this time, we had another opportunity to see the
effect of objectives in practice. Over at Varian Corporation we had a course
for new graduate engineers that Jasted approximately six months. The first
three months of the course was standard lecture. The second three months
was an arrangement whereby each student was assigned to an expert, either
an engineer or a production supervisor and would spend one to five days
at each of maay stations. It was as closely individualized instruction as you
could get. One student had one teacher.

The man who was in charge of all of this wanted to make some

improvements, We got together and we decided to try to test the power of
using objectives. He developed a page and a half of statements describing
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what an individual must be able to de in order to be considered qualified
for permanent assignment on the joh,

We gave the next half dozen students this page and a half; we gave
them two tours around the plant and said, "These are your facilities, this
is your school. You cén go to any of these individuals and ask them
whatever you want. * We told the instructor to sit in his office and speak
when spcken to. We cancelled all of the assignments, all of the lectures,
and let the students go,

The vesult was that the students in this experimental group were
all assigned to their permanent job three months after they began, whick
was a time reduction of something like 50%. The program did not employ
television, nor the computer; there's nothing but hard work on the part of
the chief instructor, and treating the students as though they might be people,

The following year, another six students came in, and instead of a
page and a half, they were handed something like 24 pages of statements
describing the term:zinal performance that was expected, Now these
objectives had one unique feature, they were written down. As a result of
the second cycle and the 24 pages of objectives, the students were all assigned
their permanent jobs within seven weeks, averaging six to eight weeks of
time in training, Here was a 65% reduction from the original training time.

Several years ago there was a course for maintenance men who
were expected to repair atomic weapons. The 32-week course, consisted
of a week of mathematics, followed by 12 weeks of basic electronics theory
and 21 weeks of work on the actual equipment itself, The students would
graduate and would be sent out around the country and around the world to
operate and maintain these instruments, The math instructors, the basic
electronic people, and the acquisition, track and the computer people all
complained that they needed more time to teach what they needed to teach.
But they made these claims because they didn't really know what it was
that the man was expected to do as a result of all of this training, When it
was found out through task analysis what he was expected to do, much of this
training became completely irrelevant to the job itself, and the 32-week course
fell apart into something like 26 weeks and the sequencing was entirely changed.

On pre~-requ:isite was that a man had to have normal color vision,
because the electronic components are color coded. We sent any number
of students all the way through the course who were completely color blind
and it didn't make any difference. The wires that are color coded have the
color melted off after a few months of operation, especially down on the desert,
so it's just sort of one gray strip. There also was a strong conviction on
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the part of the faculty that it wasn't necessary to include a small block of
instruction on soldering. They said a man couldn’t possibly get through
this course without learning how to solder except that 55% of them did.

And at the end of the course, on a criterion exam, we found that only 45%

of them could solder a joint of any kind. Now there is one of the reasons
for knowing precisely what it is that you want in the way of performance.

In the absence of this; what we tend to do as instructors is to spend more and
more time teaching those things which are difficult to teach, which sounds
reasonable, except that many of those things which are difficult to teach

are terribly unimportant to teach. And, on the other end of that spectrum,
there are some things which are terribly simple to teach and which may
take only a few seconds to teach but which are critical skills that the student
must have in order to perform at all.

I'll give you an example from the same course. One of the things
that we ask the students to do on the performance test was to locate certain
items in the radar van itself; there is an old saying in the electronics
business, "You can't fix it if you can't find it." We wanted to watch him
adjust a particular gadget that consumes a cubic yard of space in the radar
van and we gave them ten minutes time limit. More than 40% of them
couldn’t find it in ten minutes after 32 weeks of instruction. This wasn't
identified and written down as a critica! and necessary skill, that a man must
be able to actually go and put his finger on something, because it is just too
simple and beneath our dignity to teach in a classroom. This is something
that may have taken up to two minutes a day or maybe three minutes a week
to teach, but very critical; this is one of the reasons why performance objectives
are useful in improving the effectiveness and the efficiency of our instxuction.

Back to the meter reading experiment. I told you that the girls who
completed the program performed about 80% of the criteria and the girls
who were turning me on and off performed about 90% of the criteria, but I
didn't tell you how the girls on the production line with months of experience
were performing, They were performing at 40% proficiency after months
or years of experience at reading meters at the end of the production line,
Why was their performance at 40%? Simply because experience is no
teacher. Experience is not a teacher unless there is feedback regarding the
quality of the response. Unless a man finds out right now about the quality
of the cesponses he just made, experience is no reason for him to change
his performance.

We built up a series of sainples with actual p’=c~s of steel for which
we knew the smoothness and we got 32 experts to ma\e - Jgments about
whether or not each sample was a 63 or smoothe ° gain, we had a control
group; women off the street who knew nothing at a1l about surface smoothness.
We gave them the criteria examination and showed them one sample of 63 and
said, "Judge all of these others," and their performance was exactly the same
as that of the 32 experts to the decimal. In other words, experts are not always.
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Paper grading is something that tends to get handed down from
generation to generation like glass blowing. About four years ago, an English
cempany discovered that the family doing their paper grading was dying out,
so they commissionec a group of industrial consultants who happened to be
quite skilled in modexn technology to develop a test with which they could
locate and select another family that had the same skills potentially. After
performing a task analysis they were most astonished at what they discovered;
back in their office they prepared a small case of paper programmed instruction
with which they went out in the street and were able to teach this skill of
paper grading, in an hour and a half, to the average individual walking down
the boulevard. Their only mistake was that they took this to the client and
said, "Look at this marvelous thing that we have done, you don't have to
worry about selecting another family because we can train just about anybody
t : do this in an hour and a half, at the most, two hours.” The management
said, "Don’t bother us with that, we have already made up our minds. We
want you to go out and develop a test with which we can select another
family." They're not about to change on the basis of information such as
this. How about you?

A fellow at the University of Tennessee, Homer Milton, heads up
the Psychology Department. He takes two groups of students. One of them
is given his ordinary course; he is the iastructor, they go through the course,
take all of the lectures, come in for all the examinations, and they are given
all of the assignments. The other group gets all the assignments, and they
come in for all of the examinations, but they're not allowed to attend class
for that semester. There's never any difference in the performance of the
groups. Homer Milton says the students that didn't come to class performed
just as well as those who did, but you could look at that from the other end
of the pipe; the instructor added nothing significant to the performance of the
student.

Swudents are better than we give them credit for, and experts sometimes
aren't quize as good as we give them credit for. One of the ways of making big
improvements in instruction is to get out of the way of the student. We have to
organize to get out of the way of the student by specifying what we want in the way
of terminal performance from the student. We generate instant criteria tests,
pezrformance tests, by which we can find out whether we have been successful
in causing the student to perform in the way that we want him to perform. Our
third tool is that of individualized instruction,

We can improve instruction if we want to, but the reason we don't find
ourselves too successful, is that there are some principles involved having to
do with how people act, react and behave. If you want to do a good job of
behavioral engineering, you simply have to know what some of these are,
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AN INSTRUCTIONA L MANAGEMENT STRATEGY *

Philip G. Kapfer

An instructional management strategy developed at Valley High
School, lLas Vegas, Nevada, is potentially effective for any
school whose staff is attempting to individualize instrurtion,
regardless of the type of schedule being used. To be genuinely
effective in the school for which it was designed, however, the
strategy was developed within the context of the four phases of
instruction which have been advocated by innovators such as
Bush, Allen, and Trump. These phases include large-group
instruction, small-group instruction, laboratory instruction,
and independent study.

Educators should cease to be concerned primarily with the
technical problems of team teaching and flexible scheduling,
Rather, they should get to the heart of the matter - the
opportunities to individualize instruction provided by these
innovations.

Assumptions

If a strategy for individualizing instruction is to be effective, it
should begin with the currently existing program as perceived by
teachers and pupils. In devising the strategy used at Valley High
School, several assumptions were made concerning the
perceptions of teachers and pupils, and concerning the schedule.

The first assumption, that the pupil's responsibility is to learn

and the teacher's responsibility is to make available to the pupil that
which is to be learned, places responsibility for the teaching-
learning process where it belongs. The teacher does not cover a
course, but rather uncovers it; he does not need to cover - or

talk about - everything that is to be learned by the pupil.

A second assumption concerns the individuality of the pupil. The
subject matter of a course must be appropriate to the learner with
reference to 1) the pace of instruction, 2) the level of difficulty of
the instructional material, 3) the relevance of the instructioral
material to reality as perceived by the pupil, 4) the pupil’s level
of interest, and 5) the individual learning style of the pupil,

*Extracted from an article written for the January 1968 issue of
Phi Delta Kappan, Mr, Kapfer was curriculum and research
director, Valley High School, Las Vegas, Nevada, Copyright
information on page 4.5 of this report,
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Both the commmon and the individualized experiences of the pupil
result from a third assumption which is related to the schedule:
The size of a group, the composition of a group, and the time
allotted to a group should be appropriate to the puxposes of the
group. The common experiences which every pupil in a given
course should have are primarily a function of large-group in-
struction, Pupil-centered discussion of laxrge-group presentations
may occur in scheduled small-group instruction, Individualized,
self-paced, quantity- and quality-monitored learning {that is, the
use of learning packages with built-in self-correcting mechanisms)
may occur in the laboratory phase of the course. In addition, the
laboratory phase shauld include opportunities for student inter-
action and should provide directly for the independent study phase
of the individualized instructional program,

A fourth assumption of the instructional management strategy is
that before truly individualized instruction can become a reality,
learning packages are needed which will provide for self-paced
rather than group-paced instruction,

The Strategy

The instructional management strategy is based on, but does not
adhere strictly to, the principles of Program Evaluation and Review
Techniques (PERT). In a PERT network diagram, an activity is a
time-consuming element of a project which is represented on a
network as a line between twc events,

3 Activity 4

An event is a specific, definable accomplishment in the project plan,
which is recognizable as a particular point in time when activities
start and/or finish. An activity cannot be started until the event
preceding it has been accomplished. A succeeding event cannot be
accomplished until all activities preceding it are complete.l

The strategy is presented as a network diagram in Figure 1, p. 262,
The network is designed to show a sequence in which the pupil will
attain an adequate background so that he is able to perceive problems
and ask questions. The result of his questioning will be internal
generation of a problematic confrontation. Through study and

1 PERT Time Fundamentals, Las Vegas, Nevada: Edgerton,

Germeshausen & Grier, Inc., undated, p. 3.
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research the pupil will achieve resolution of the problem which
he chose for investigation, Thus the sequence in the network is
from achievement of background to problem confrontation to
problem resolution.

Recycling, for some pupils and for some instructional objectives,
may occur at various stages as indicated by arrows in the network.
Thus, although the instructional management strategy may be
thought of as a design for concept attainment through discovery or
problem solviag, it is not restricted to this interpretation., In the
discovery interpretation of the strategy, the pupil might not be
given a statement of the concept under study; rather, he would
discover it for himself. In the presentation interpretation, a
statement of the concept may be given to the pupil at the beginning
of the learning package. In either case, the activities and events
following Event 3 (see Figure 1) represent an inquiry approach,
The activities surrounding Events 4 and 5, those involving minor
and major quest, give the pupil the opportunity to become a
researcher, and in the process of resolving problems the pupil
learns information- seeking techniques., When the decision is
made to proceed to a sequential learning package, options similar
to those just outlined are available to the pupil.

Preparing learning Packages

Learning packages usually include the following eight ingredients
for individualizing instruction:

1. Concepts are abstractions which organize the world of objects,
events, processes, structures, or qualities into a smaller number
of categories,

2. Instructional objectives tell the pupil what he will have to be able
tc do when he is evaluated, the important conditions under which he
will have to perform, and the lower limit or quality of performance
expected of him, 2

3. Multi-dimensional learning materials of varying difficulty are
cited from commercial sources, whenever possible, and include a
variety of media which require use of as many different senses as
possible,

2Robert F. Mager, Preparing Instructional Objectives. Palo Alto,
California: Fearon Publishers, 1962, p.52,
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Fig. 1. The Instructional Management Strategy Network Diagram for Self-Paced Learning
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4, Diversified learning activities provide alternative approaches
for achieving the instructional objectives, and include such
activities as large group and small group instruction, field trips,
model building, drama productions, games, laboratory
experiments, role playing, pupil-teacher conferences,

reflective thinking, and the like,

5. Pre-evaluation is designed to assess the extent to which the
pupil has already achieved the instructional objectives as a
result of his earlier learning experiences, Pre-evaluation
enables the pupil to invest his time wisely in areas in which

he is weak.

6. Self-evaluation is designed to assist the pupil in determining
his own progress toward achieving the instructional objectives.
Self-evaluation, the results of which indicate the pupil's readiness
for post-evaluation, occurs after the pupil has used the multi-
dimensional learning materials and participated in diversified
learning activities,

7. Post-evaluation is designed to assess the extent to which the
pupil has achieved the instructional objectives as a result of his
learning experiences.

8. Quest includes problem confrontation, delimitation, research,
and resolution. Quest is a pupil-initiated and self-directed learning
activity,

Integration of the above eight curricuiar elements in the form of
learning packages can serve as an important advancement in
providing for self-paced learning through individualized
instruction.

Evaluating Instructional Packages

The following list of questions is proposed as a partial guide for
evaluating instructional packages.
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Learning Process

L Do the learning activities provide for a steady, cumulative
sequence of successful behavior?

2. Isreward (reinforcement) provided almost immediately after
the desired behavior, and is provision made so that the reward
is clearly connecied with that behavior in the mind of the
learner?

Motivation

L. Are opportunities for fresh, novel, stimulating experiences
provided through variation in the senses which are used and
in the media or materials which are used?

2. Are intrinsic rewards emphasized through such devices as
pupil self-evaluation procedures? “

3. Are the learning activities designed so that they fall within
the range of challenge where success seems quite possible
to the pupil, but not certain?

4. Are mechanisms provided so that the pupil can learn to set
his own goals so as to bring maximum satisfaction and
learning?

Evaluation

. Is the concept to be taught stated specifically enough so that
its understanding will result in measurable outcomes in
pupil behavior?

2. Are behavioral goals -- what the learner must do and under
what circumstances-- stated (a) at the learner's level of
understanding and possible attainment, (b) in terms of
behavior outcomes, and (c) with sufficient variation to allow
for the diversity of the learner's capabilities?

3. Isthere a discrepancy between the real objectives of the course
and the tests used to measure achievement, thus causing the
latter to become the main influence upon choice of subject
matter and method?
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PERFORMANCE CRITERIA: ACHIEVING THE EXPECTED*

Roger Tunks

For years teachers have taught under the "illusion" that in order for
learning to take place they are obligated to impart large quantities of information
to heterogeneous groups of youngsters. Knowledge is presented, the child performs,
and evaluation takes place., One fallacy is evident in this technique. At some point, the
assumption is made that all the youngsters in the classroom are ready for the
information being presented. While some students may be ready to learn, it is
likely that others are bored and uninterested. Perhaps they don't have the background,
or they already know the material being presented, or their interests may be directed
in other areas. The point is that a curriculum is needed that will recognize the
differences in a youngster's ability, knowledge, and interests.

Before describing individualized instruction, it may be in order to describe
what it is not, It is not a pattern of learning where a student is shut away in a study
cubicle to pursue knowledge in sterile isolation from classmates. It is not a plan
allowing students to aimlessly wander about and learn what and when they please.

It is not a track system with ability groups as commonly understood. Itisnota
textbook-oriented program which dehumanizes learning.

PERFORMANMCE CUR RICULUM

Performance curriculum oncontinuous progress, is a student-centered model
which recognizes the individual's needs and facilitates the teaching-learning process.
Emphasis is placed on what is to be learned, how to learn, and when the acceptable
level of performance is achieved. Opportunities are provided for the student to
proceed at his own rate, commensurate with ability, interest, and motivatiou.
Advancement through the curriculum is based on achievement at a given level of
performance. Time in a class no longer becomes a standard for promotion. If a
student is asked, "How well can you operate an engine lathe?" the answer is no
longer, "I've had two years of shop, " bul is now, "I can cut threads, knurl,
spindle, turn, face, etc.” Time spent in class is less important, with performance
and the application of knowledge the centexpoint. ‘

An article written by Roger Tunks for publication in the April, 1968, issue of
School Shop. Mr, Tunks is a teacher at Marshall High School, Portland, Oregon,
and the experience he describes here typifies the contribution made by teachers in
project schools to performance curriculum development, Copyright information on
page 4. 5 of this report. '
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INSTRUCTIONA L PACKAGE

The heart of performance curriculum is a series of instructional packages
which provide the student with the teaching-learning materials for a given concept.
The length of a package may be one to ten pages depending on the concept to be
learned. A course may be 20 packages or 100 depending on its length and depth.

A given coursemay have varying numbers of packages, depending on knowledge, skill
and background of the students. For one student it may be 30 packages and for
another it may be 35.

At the beginning of a course, it is necessary to evaluate the knowledge and
skill of each student to determine the instructional program for him. The concepts
in which a student exhibits mastery would be omitted and the unknowns would
become the area for concentration of learning. It is pointless for students to spend
time studying material they already know or material that is bsyond their
comprehension.

An instructional package contains the following items:

1. Concept to be learned.  For the student's use, this is a short,
concise statement. It may even be the title of the package.,

2, Performance Objective, This is usually divided into two
categories: (a) items to know and apply, (b) skill development,
It is important that these be written as behavioral objectives as
described later.

3. How to learn. It must be recognized that youngsters learn in
different ways and at varying rates, What may be an easy method
for learning fox one youngster may be difficult to another.
Because of this the learning opportunities should be as
diversified as possible for each behavioral objective.

The following is a list of some possible learning activities:

a. Audio tapes h, Construction activities
' b, Flip charts i. Exercises

C. Film loops Jo Records

d. Slides k. Reference materials

e, Charts 1, Texts

f. Bulletin boards m. Small group discussions

g Experiments
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4, Sample test question or self-test.  To avoid the game of testing,
it is only fair to the students to give them an opportunity to assess
their own progress. A self-test may be taken and scored by the
students. In taking this test a student is only competing against
himself to determine Lis strengths and weaknesses in a given
package. When a youngster feels confident in his preparedness
in meeting the demands of the objectives, a post-test can be
administered by the teacher or someone teacher directed.

K the student can perform and pass the test at the acceptable level of
performance, he is advanced to the next package. I an acceptable score is
not achieved, the areas for concentration are outlined for further study. It
is impoxrtant that the teacher not discourage the student by telling him to
review the entire package, but rather only those objectives where a higher level

of performance is needed, Again, why should the student restudy the items he
already knows?

BEHAVIORAL OBJECTIVE

The most important part of every instructional package is the behavioral
objective, Unless it is specified under what conditions and to what extent a
given performance is expected, the student is still playing the game of "What
does the instructor want me to learn?"” Every performance objective should
say three things: It should tell the student what he is expected to do; indicaie
the conditions under which he must operate, and set the acceptable level of
performance,

The following is a sample behavioral objective:

Given a new piece of tool steel and a center guage, be able to grind a
tool for cutting N,C. threads. The angles on the tool must be accurate
as checked by a center gauge. The tool must not be overheated as
indicated by discoloration, All faces are to be smooth, single grinds.

If a student were given the above objective, he would know the following:

L What to do
Grind tool steel to cut N, C. threads.

2, Conditions
a, Not overheat
b, Have smooth grinds
C. Correct angle of grinds
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3. Testing
a. Check angles of grinds to fit center gauge.
b.  Check overheating by color, .

Ce Check number of grinds on each face.

Along with the objectives, the student would receive a list of learning
activities, These might include:

L Flim-loop 5.  Teacher aids

2, Teacher demonstration 6. Models

3. Text 7. 16 mm film

4, Wall chart 8. Practice exercise on mild steel

Anyone proposing to write behavioral objectives should read Robert Mager's
book, Preparing Instructional Objectives, Fearon Publishers,

TEACHER'S ROLE

In an individualized program, the role of the teacher is changed from a
lecturing, omnipotent source of knowledge, to an "instructional manager."” A
teacher can function as a manager of learning resources or he can become an
operator of resources. Under this program, a teacher must become a manager.
The selection of learning activities and their administration becomes very
important, since a student needs guidance and direction while advancing through
the program. This does not mean that a teacher never offers help or assistance
to a student in solving a problem, but time is usually spent in planning,
organizing, leading and controlling learning activities.

EVALUATION OF STUDENT PROGRESS

As a student advances through instructional packages, performance
checks become necessary for teacher control of learning activities, A
typical wall chart with a bar graph for each student is convenient for both
teacher and student in assessment of progress. Grade scores are no
longer important since each behavioral objective indicates the acceptable
level of performance. If a student can perform each objective as indicated
in a package, the square on the graph would be shaded in or marked indicating its
completion at the acceptable level. This procedure stops the social promotion of a
youngster from class to class for being a '"good boy." Advancement can only occur
when a youngster can demonstrate successful completion of course material. The
grade becomes pass or fail. With our current grading system, this may be A or
F and still be within college entrance requirements. The number of credits earned
becomes the yardstick for knowledge and skills acquired. The emphasis is taken away
from "What kind of a grade am I going to get?" and put where. it belongs on "How
much am I going to learn?”

74

©

“’..EC«—-M—————m»w - - >-‘**"*‘-:-— T e . T T e e

Aruitoxt provided by Eic:




When a student has completed the pre-determined number of packages,
he is given a unit of credit, This may occur at any time during the school
year. For example, if a student completes Drafting 1-2 in February, he is
given the grade A and one unit of credit. The student now has four options
from which he may select: (1) Begin Drafting 3-4 and possibly earn an
additional 1/2 or one unit of credit, (2) become a teacher's aide or assistant,
(3) enroll in another department such as science, reading, art, etc., for
credit, While completing Drafting 1-2, the student may have discovered a
need for more math and as a result, motivation is shifted and increased in a
new area,

With this form of grading and advancement, a youngster may earn
1/2, 1, 1-1/2, or 2 units of credit in a year's time, Whatever the credit
earned, it's at the A or pass level. In courses that continue from year to
year, a student begins the new year where he left off the previous year.
June is no longer the stopping point, but only a vacation between packages.

RESULTS OF CURRENT PROGRAMS,

The above approach to learning may sound like "all theory" and
"impractical to implement,’ but these programs described are in operation,
John Marshall High School in Portland, Oregon, has such a program in
electrenics which has been in operation for two years. Recently a survey
course in drafting and electronics for ninth graders has been established.

The results of the individualized programs speak for themselves. The scatter
gram in Figure 1 indicates the progress of students enrolled in first year
electronics. Each dot represents the week a boy completes a package. All of
the dots above the solid line indicate work completed ahead of the material
normally presented in a teacher-led class, From this it can be seen that many
boys are capable of working much faster and to a higher degree cf success
when they are allowed to progress at their own rate with behavioral objectives.
Wtile boys below the solid line are not advancing as fast as they would be in a
traditional situation, two important factors are evident: (1) The level of

the work completed is much higher because students are not forced to go on

to the next unit of work without adequate preparation and with sub-standard
progress scores of D or F. Advancement can only occur When the performance
level of each package is met; (2) Since many boys have exhibited their ability
to work ahead, the instructor's tiine can be directed to helping the students
with problems individually or in small groups.
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The dotted line represents a learning curve for the first 20 weeks of
class progress. It is interesting to note that the line gets further from the
traditional schedule as the weeks pass. This occurs because students
with less ability and interest are not holding back the more motivated,
Instruction is no longer aimed at the average student, but at each one
individually., The importance of the learning curve is that from year to
year, assessment of the program can be made and the effects of curriculum
changes can be identified not just hypothesized.

After designing, implementing and observing a program of
individualized instruction, I have become more convinced of its merits in
our nation's schools. Students are able to learn at a faster rate as well
as apply it to problem solving situations. It combines the luxury of private
tutors as needed with the practicality of lower cost mass edducation,
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PERFORMANCE CURRICULUM EVALUATION
AT SECOND CONFERENCE

At the second Performance Criteria Conference in November, 1967,
which was also attended by project staff, Advisory Committee
members, and project consultants, the teachers who had participated
in the initial conference arrived with a massive amount of curriculum
materials representing the performance criteria packages they had
developed and were in the process of implementing, This working
conference was organized and conducted to emphasize small group
sessions established around general categories of subject area
interest.

At the second conference, teachers met in small groups to compare

and discuss their problems and experiences, to evaluate their
performance packages, and to investigate new avenues for improvement -
in the criteria, specifically, and in the vocaticaal education programs

in general, Small group work sessions covering specific subject areas
were supplemented with general discussion periods during which
presentations wexre made by individual teachers, consultaants, and
members of the Advisory Committee,

A new sense of enthusiasm and excitement among the teachers from

the participating schools was apparent at this conference. Open
scheduling and performance criteria development had released a

range of teacher interest and talent which, if not unsuspected, had

been encouraged by the traditional framework of vocational education.
In exchanging experiences and ideas, the teachers made it obvious

that despite the magnitude of the problem a momentum for constructive
change had begun at a level where it counts most, at the point of contact
between pupil and teacher. They also made it clear that if not all, at
least in a promising number of instances, this enthusiasm and interest
had been communicated to many students who had previously only rarely
been moved by the learning experience. None of the teachers seemed
to feel they had arrived at the conference with ultimate answers.
However, all participants seemed to feel they had embarked on the
road to viable alternatives to current failures in traditional teaching
strategies.
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An electronics curriculum in its second year at Marshall High
School in Portland, Oregon, exemplifies some of the objectives
being sought through performance criteria and also the project
activity reported upon during the conference. The course was
described and performance oriented instructional packages
actually used in the course were distributed. The first year of
this electronics course (which is an elective) begins with a
nine-week survey in which students become acquainted with the
several areas in electronics. Instructional packages for the
course had been developed to emphasize three aspects of
learning: knowledge acquisitior, comprehension, and skills
development. Each instructional package was accompanied

by a pre-test and a post-test which students take before
beginning with one package or proceeding to another,

The opportunities which are featured in the course include the following:
Students work independently in smail groups and in open labs
completing the instructional packages at their own pace.

During the first year, some students completed all the
instructional packages covering that school year between.
September axd March, Nor must students necessarily encounter
these packages in the sequence recommended. They can complete
any package which they can demonstrate some competence for
hardling. ¥ students demonstrate 2 sophistication in electronics
beyond what is covered in the first year, they can

begin with the second year, which marks electronics as a fieid

of major interest vather than an elective.

Finally, credit in this electronics course is awarded on the basis
of the number of packages completed, Grades are either "A™ or
"F:" that is, if the student completes a package satisfactorily he
gets an A, [ he doesn't, he fails, but still has the opportunity
to stick with it until he succeeds. The student's transcript of
credit for this course can be and is changed to reflect the urits
of instruction he has completed whenever he completes them,
Of the 23 students who took the first year of this course as an
elective, 17 went on into the second year to make electronics a
field of major interest.
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In the electronics program at Marshall, the instructor sees
himself as an instructional manager arranging instructional
experiences, and helping individuals on an *as needed" basis.
A board chart indicates which students are working on which
packages, and the students themselves decide when they are
ready to take the test which will allow them to move on to the
next instructional package, The instructor makes a point of
immediately evaluating a tes= and returning it to the student,
If the student repeatedly fa’ls a test, an attempt is made to
find some alternative way far the student to satisfy the
achievement criteria for which the package was developed.

In texrms of the focus on problems of the individual students
and the pacing and sequencing appropriate to individual student
learning styles, this electronics program, described here as
one example among many, has already gone far beyond
traditional methods current in either general ox vocational
education, The teachers involved do not see it as a static
answer for electronics instruction but as a dynamic approach
to meeting new student and material needs; At the moment,
for example, an attempt is being made to reduce from 5 to 1
the number of objectives included in each instructional package.
There was a general fecling among the teachers attending the
conference thiat if performance oriented instruction becomes
static and highly formalized it will lose its effectiveness,

A data processing course based on performance orie d
instructional packages provides another example, St.lents
take this course either to qualify as keypunch operators or

as a prerequisite to computer programming. Two-thirds of
this course is built around skill demonstration. As a
consequen~e, it has encouraged some students in this field
who would patently not have survived a straight lecture course.
Now in the first year of implementation, this course already
has created enough student interest to demand after school
instruction in computer programming.

In still another school a program to develop major vocational
emphacis on marine engines is underway. Students complete
instructional packages in this course-as in the previous examples
reportedson a contract basis. An attempt is being made to

orient all the qther shops in this school (wood woxk, drafting,
etc.) toward marine or maritime vocations. Students are also

80




involved in conducting the course.

These sketchy examples can only imply the scope of the activity
carried out in the project schools, In some, perfermance
critiria have met with astonishing success. In others they
appear to have been less successful, expecially where teachers E
have only refined conventional practices. If the participation :
of the teachers at the conierence is any indication, however, i
and we must assume it is, even the failures have been ,
significant learning experiences, Even where performarnce
packages have been weak, students are responding to the
active teacher interest, |

s
made responsible for handling all the administrative detail
| ;

The performance curriculum building activity in the participating
schools can also be described in texms cf the educational issues
with which teachers have been actually grappling for the first
time. Following are some of the issues which came up in the 3
small group discussions between conference participants: i

i Tre difference between the diagnostic aims of the pre-test
’ 4 student takes before embarking on a new package and the aims of
the measure of gain test he takes on completing might be
better defined. Possibly pre-tests ought to be limited to

a few questions scaled so as to make it obvious from the
earliest question that a certain range of students are not
ready (e.g., acrude question about simple addition makes
it obvious that a student who fails it need proceed no
further to demonstrate lack of readiness for calcuius).

A student is discouraged by a lengthy pre-test that forces
him through a long mistake making process.

ALl
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Perhaps in some instances unit performance packages for
a course ought to be sequenced to encourage student
interest and understanding rather than to reflect the
structure of the course content,

Open laboratories are an effective gauge of whether

instructional packages are relevant to student needs.
Attendance drops drastically where they are not.
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Greater effort is still needed to bring about interdisciplinary
involvement. One suggestion is that vocational education
instructors might experiment with writing performance
packages for other courses, e.g., for English courses.

Although science, math, engineering, and humanities are
being hrought together in some schools on a veluntary
basis, some effort is needed to encourage this kind of
activity as departmental policy.

It is easy to demonstrate success for a performance curriculum
if you pick only students who are low achievers, but who have
high learning ability, and completely bypass low achievers who
are also low in intelligence, This has the effect of defeating
the true objective of performance oriented curricula and
reducing them to the status of one more gimmick,

There is considerable evidence that the process of students
helping other students creates a highly motivated learning
situation. This has been demonstrated where students who have
prcceeded quickly through a number of instructional packages
pause to help others having difficulty,

Four types of instructional package contracts defined during one
small group session were as follows: 1) teacher made and
teacher assigned, 2)teacher made and student assigred to get
at scope and sequencing problems, 3) student made and student
assigned to give credence to the student's perception of his own
weaknesses, and 4) student made and student assigned to give
reign to the student's own sense of preference.

One teacher in a small group session recommended experiment
with learning games, both structured and of the role playing
variety, He cited a simulation game designed for college students
that was successfully played by 6th graders, a game in which
participants learn to make decisions on the basis of facts,

The importance of emphasizing versatility in instructional
packages by having them include alternate routes for students

with different kinds of abilities to arrive at the same learning
experience became evident,
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One approach to promoting better articulation between
vocational and general education occurs in a school

where social studies and English teachers spend a week j
observing activity in the shops and then attempt to write
performance objectives that would be relevant for the ;
vocational technical students in their classes. 1

The effects and social relevance of world technology was
suggested as a potential beginning for relating the
vocational student’s experience more closely to his
social studies curriculum.

Greater attention to and credit for results in the
affective domain must be included in performance
curriculum experiments. In some cases cognitive
achievement may be of relatively minor importance as
compared with success in establishing a new and positive
attitude toward school and learning in general.

Some attempt is being made to Jet students “'try their
hand," as it were, by auditing a course and subsequently
giving them credit where they meet instructional
package objectives successfully.

Although there was not sufficient time during the second Performance
Criteria Conference for the project Advisory Committee to
immediately review all the materials brought to the conference
(since they were also actively participating in all the small group
and general sessions) the members of this committee did go over
these materials briefly and discussed them during the general
sessions of the conference. All of the material, they concluded,
took a positive step in the direction of individualization, They
singled out the following areas for improvement, however:

Some of the curricula were still too teacher oriented
rather than student centered in their objectives,
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Levels of performance within stated objectives need to
be better defined,

More interdisciplinary content is needed in instructional
packages.

Packages must keep up with current technology; e.g.,
avoid limiting references to old text books.

Some packages still exhibited overemphasis on theory at
the expense of practical lab ezperience.

In certain areas objectives might be directed more
closely to employer needs.

More attention must be given to building rationale for
sequencing materials.

More account must be taken of individual learning styles.
Test quest ions do not always ask for relevant answexs;
more performance tests as opposed to written tests are

needed,

Too many questions emphasize recall rather than
comprehension,

Packages often needed improvement in quality of grammar
and clarity of writing,

Many of these points had already been taken up and discussed at
; length in small group sessions, and many, of course, reflect
failings cormon in the instructional directives of traditional
programs. Despite these shortcomings, and they were by no
means universal throughout the material reviewed, the Advisory
§ Committee was most impressed by the fact that performance

%' curriculum development had made an impressive impact.
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GENERAL EVALUATION

BACKGROUND

Data collection instruments that had been developed during the first
year of the project were used during the second and third years to
obtain detailed information for analysis and evaluation, and to ascertain
the effects of implementation of a Modular Schedule. Evaluation and
feedback on some of the data were made available to schools in the Fall
of 1967, but final analysis and evaluation had to await completion of
data collection in June of 1968, Statisticians and data processing spec-
ialists were consulted and employed in desigaing evaluation procedures
and computational processes.

Copies of each instrument, with a description of the sampling procedures
followed, research hypotheses applied, statistical procedures used for
evaiuations, and tables and graphs from which the results were derived
are included in Appendixes C through M. The general evaluation section
" includes inferences drawn from the data collected. It is supplemented
with subjective evaluations obtained from interviews, summarized in

the last eleven pages of this section.

It became readily apparent to members of the project staff that the total
effects of the project could not be adequately measured by statistical
evaluation alone, The mere fact that modular schedules were successfully
implemented in project schools, and that they are being continued is
regarded as a major accomplishment. Staiistics are unable to account for
all of the results of any large undertaking, however, and the results should
be evaluated with additional considerations in mind. Other considerations
include the following:

1. The technology of scheduling with the assistance of a computer
permits great variation in choice of many alternatives relating
to curriculum, staff organization, and every aspect of school
organization and structure. As a result, the many decisions
required prior to implementation of a schedule present a major
challenge in themselves,

2. During the initial stages of implementation of a modular schedule,
mastering the technology of scheduling itself is likely to dominate
the variety and degree of change in other aspects of school life,

3. There are stages of psychological readiness as well as technological
competence that exert influence on creative change within a school.
It would be naive to assume that changing a schedule automatically would
force.a change in curriculum or methods of teaching.

4. As a result of participation in the project, there is momentum
toward educational change within project schools. Programs and
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course structures have changed drastically from year to year,
and are explained as a constant search for even better solutions
to the problems associated with individualization of instruction.

1t was apparent at the end of the project that more telling observations
might have resulted had it been possible to provide more teachers and
administrators more time for reporting on the data collected in the
instruments., Significant change beyond the mastery of the scheduling
technology could have been measured more adequately and provisions for
data coordinators in each school been asgigned to work with and relieve
teachers of these extra responsibilities,

The volume and breadth of the data which was collected, however, indicates
that many of the changes hypothesized have taken place. Evidence of new
patterns of organization and curriculum revison are plentiful. In terms of
meeting the stated objective of the project, the evidence indicates out-
standing success, as illustrated in the following summaries of the evaluation
findings. Detailed statistical information, in addition to charts, graphs

and tables, are contained in Appendixes C through L; Readers are invited
to these appendixes for additional inferences and conclusions.

EVALUATION RESULTS

A, Instructional Opportunity

Analysis of data reported on Form A 2 (Appendix C) reveals substantial
modification of course structures in some of the project schools, Changes
are not interpreted as a direct consequence of modular scheduling but are
indicative of the creation of conditions for alternative approaches normally
not feasible under traditional scheduling, As the results indicate, some
schools were willing to examine many of the alternatives permitted by
modular scheduling, while others remained relatively traditional in their
approach to structuring subject-matter offerings.

It may be inferred from the data that implementation of 2 modular schedule
does not automatically lead to an increase in the number or variety of
courses offered in either vocational or non-vocational subjects, Yet, there
are rather interesting changes noted among the five schools for which
comparisons from traditional to modular scheduling were possible, One
school increased the number of academic courses offered to 9th graders
and also the number of vocational courses offered 12th graders, Another
school significantly increased the number of elective courses not considered
either vocational or non-vocational for 1ith and 12th graders, and yet had
significantly decreased the number of vocational offerings for these same
grade levels, Other increases were observed but were not considered
significant at the . 05 level,
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Two schools significantly increased the number and variety of courses
designed to prepare termina? students for immediate employment,
which might be interpreted as an increasing concern regarding the
adequacy of preparation those students had received in traditional
programs. There were also notable increases in the number of
courses designed to prepare students for occupations that required
additional training beyond high school, and significant increases in
numbers of courses exploring possible future occupations., Only one
school noted a significant increase in the percentage of courses
classified as college preparatory; it is of interest that this particular
school was one of the most vocationally-oriented of all of the project
schools,

As would also be expected, course designs varied widely from
school to school hopefully as a result of better utilization of the
strengths and interests of staff members. Three of the five schools
significantly increased the number of academic courses taught by
teams of teachers. The use of large group instruction in vocational
offerings increased significantly in all five schools, and was
increasingly applied in academic courses in four of the five schools.
Only one school noted a significant increase in the use of large group
instruction in "other" courses, but the nature of courses in this
category (Band, Chorus, Art, Physical Education, etc.) possibly
infiuenced deicsions on the desirability cf this mode of instruction.

The use of small group instruction, one of the most desirable
alternatives permitted by modular scheduling, increased significantly
in both vocational and academic courses in four of the five schools

and its use increased in the "other" courses category in two of the
schools, The popularity of this mode of instruction is in evidence in
the comments of students as well as teachers, Small group instruction
is being widely used in uil modularly scheduled schools.

Independent study in project schools was required in some courses

and optional in others. Three schools reported a significant increase
in providing more independent study time in vocational courses. One
school with a strong vocational program revealed a significant decrease
in t:2 percentage of independent study programs in which students

could complete course work on 2 voluntary basis, and a significant
increase in the percentage of independent study programs in which
students were required to compiete work on their own. Responsibility
for learning is assumed to be placed squarely on the shoulders of the
student in the latter situation.
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Student ability is also a consideration in planning time
requirements for formal instruction in modularly scheduled
schools. There were statistically significant increases in

four of the five schools in the percentage of academic courses

in which time patterns were varied to accomodate differing a
individual abilities, In two schools the same type of increase

was noted for vocational and "other” courses. No definite trends
were noted regarding the amount of time required in formal
instruction to accomodate the variety of student interests, however.

Additional information on course structure data may be found in
Appendix C,

As indicated in Section 4, the devefopment and use of performance
criteria was a major effort of the project. Appendix K contains
information about measurement procedures designed to determine
whether the performance criteria packages developed by teachers
were actually being utilized in courses. Tables and figures containing
the results of the evaluation indicate that all twelve of the schools
evaluated during the third year of the project have made considerable
progress in developing and using performance criteria. Surprisingly,
two of the schools had no performance oriented courses in vocational
subjects but several performance oriented academic courses, In one
of the project schools a remarkable 60 percent of the vocational
ccurses were conducted with performance rather than time as the
criteria for achievement. Eight of the schools had over 20 percent

of their vocational courses structuied with a performance orientation,
and one school had 39 percent of its academic courses so structured.

Although it is apparent that performance criteria development and
implementation represent one of the major successes of the project,
this success must be qualified by the following observations:

The development of performance curricula is not an inevitable
consequence of modular scheduling, Althcough it is apparent that
performance curriculum development is a result of total project
efort rather than of modular scheduling alone, it is our opinion that
results taken one year hence would show a much greater use of
performance criteria than now,

Teachers are increasingly enthusiastic about their early experiences

with performance criteria and are reportedly expanding their efforts
20 develop them for additional courses,
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Although a traditional schedule does not automatically preclude
performance criteria development, it does not provide an
environment that is likely to encourage it,

B. Student Behavior and Performance

Use of Independent Study Facilities

Project schools on modular schedules made significant changes in
the use to which they put their facilities. Resource centers, open
laboratories, multiple class teaching spaces, student carrels in
classrooms and similar additiors or adjustments in facility
utilization represent the response to new demands placed upon
school spaces by an open schedule., Modular scheduling does not
demand more space but different utilization of existing space.

In making schools’ spaces available for more purposes, modular
scheduling has significantly increased the density of use of school
facilities and seemingly has resulted in more efficiency in their
use. Under traditional scheduling rigid schedule blocks
unfortunately place severe limitations on use of facilities.

Independent study time has made apparent the need to reconceptualize
the utilization of most school facilities. Laboratories designed for
the traditional class <ize of 30 students, for example, should
accommodate 75 or more students in an open laboratory where
students work on different projects and use instructors as resource
persons,

The major variable governing how students use the facilities available
during their unassigned time is not the modular schedule but the
ingenuity of school officials in designing new uses for existing
facilities.

The change potential offered by modular scheduling was evidenced
by the volatility of change in the use of facilities for urnassigned time
from school to school. In one school, student centers were closed
for lack of attendance; in another, attendance in the student center
increased significantly, Differentiation in utilization of facilities in
individual schools suggests little danger of new orthodoxies having

" developed.
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In one school, 17 to 20 percent of the 500 students on unassigned time
during any given module spent this time in the library. The average
occupancy rate was 100 students per module throughout the school day.
In another school, a student spent an average of two modules in the
library every day without having been directed to do so, a significant
change from traditional scheduling,

Unfortunately, teachers in most schools still appear to be rigidly
oriented to time rather than performance. Comments such as, "I
gave those kids free time, and the other teachers had them work

on their projects instead of ours, * are far too frequent. Teachers
with a performance orientation would more likely say, "I gave

them time and a projected outcome, but they did not accomplish it,
Such an expression would be .nore acceptable to students; they
invariably state that they have enough time, regardless of what
teachers have stated.

Appendix D contains additional information on facility utilization,
including use of unscheduled time in resource centers, laboratories,

etc,

Student Coutrol

Using the "Student Control"” form an attempt was made to determine the
extent to which students were assuming responsibility for their own
learning. Number and types of referrals for disciplinary action
during the second and third years of the project were tius obtained -
and evaluated, The sample size, sampling procedure, and processes
followed in the evaluation of data obtaired on this instrument are
contained in Appendix E.

The evaluation suggests that introduction of modular scheduling initially
results in a significant increase in the number of student control
conferences for all reasons, including both classroom and school and
campus violzi;ons, After the initial transitiorn period, however,
disciplinary conferences in some schools are fewer than under
traditional scheduling, but greater in number in other schools. Although
unscheduled time gives stadents greater latitude for violating s«hool
rules, it is also evident the kinds of violations for which students are
conferenced vary greatly fror. school to school and are greatly affected
by the attitudes and reactions of the administration and staff,

1 A A.F.C.S., 1968
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In schools which were sampled only during years in which they were on

a modular schedule, the results were inconclusive. Four reported a
steady decrease in conferences for student violations and three schools
reported a steady increase. This may be accounted for by the difference
in criteria applied to define violations from school to school, and perhaps
also by the fact that some schools seem to make a better initial
adjustment than others,

It shouid be noied ihai among ihe three schoois reporting a steady
increase in the number of conferences for student violations, one
returned to a traditional schedule in the middle of project year three.
In another, a major turnover in the administration between the second
and third year of the project was followed by a marked increase in
student violations; this school had four different principals during the
three years of the project.

The over-all number of conferences for discipiinary reasons tends to
decrease in project schools between year two and year three with a re-
duction in total disciplinary actions. The number of conferences related
to problems in attendance, however, rose significantly between year
two and year three,

Evidence also suggests a tendency for discipline problems to move
from the classroom to other areas of the school. Thisis true even
in schools where student discipline problems show over-all increases.

The variety in the schedule structure seemingly encourages irregularity
in attendance, both accidental and contrived. Some schools report that
students will cut classes which do not interest them in order to attend
others in which they are interested but not enrolled.

Discipline miight best be summarized by stating that the total number
of violations decreased and that administrators are handling more of
the violations and teachers less. Attendance problems increase, but
the relative frequency of conferences for all other types of disciplinary
conferences tends to go down after the initial period of transition.

Additional information on student control may be found in Appendix E.

Appendix F contains information on educator-student conferences ,
which supplements discipline information.
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Attendance

No significant trends were apparent in attendance data. One school
noted a decrease in average daily attendance with absence rates
going from 4-1/2% to 6%. lack of standardization in attendance
accounting procedures from one year to the next makes it difficult
to draw conclusions. One school, for instance, accounted for
students every hour when they were on a traditional schedule. They
now use a random counting procedure which estimates the totai
number of students available during a given module. The

procedure is statistically sound, but it makes comparisons difficult.

Appendix D contains information on how attendance figures were
obtained.

Work Preparation

One of the hypotheses for the project concerned preparation of students
for the world of work. It was felt that curricular changes in vocational
and pre-vocational courses that emphasized performance as the
measure of achievement would more adequately provide for student
preparation. The results of the survey, however, were inconclusive,

Details may be found in Appendix J.

Library Resources and Utilization

Appendix D contains comparisons on library resources and utilization
relating to traditional vs. modularly scheduled years. There were
large increases in the number of volumes in the library in all three

of the schools for which comparisons could be made and increases
also in total expenditures for library materials. Circulation doubled
in one school despite creation of five other areas for independent
study. Circulation decreased in the other two schools, but these
schools were unable to provide curiculation figures for library
materials utilized in other independent study areas.

In comparing library resources and utilization in schools which were

on a modular schedule during all three years of the project, large
increases in the number of volumes in each library ccculr each year.
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Inasmuch as circulation and budget figures for resource centers
and other independent study areas are not included in library
reports in some schools, it is impossible to draw conclusions
from the data obtained. The data is charted in the appendix,
however, to permit readers to draw such inferences as may seem
appropriate,

Student Attitudes

Using the survey form in Appendix I, information on student attitudes
was obtained in each of the project schools during the second and
third years of the project. It was thus possible to provide
comparative information from three schools on traditicnal and
modular years, and to obtain opinions from students in nine schools
with two or more years of experience in modularly scheduled
schuols, With the possible exception of attitudes toward school
spirit and cleanliness of the school, where five schools noted
increases and five noted decreases, there was no real tendency for
decrease in average scores on the other eight factors for any of the
» schools.

Seven schools indicated significant increases with respect to factor
one, liking school better under modular rather than traditional
scheduling, Eight schools showed significant increase with respect
to factor two, viewing teacher performance in a more favorable

way under modular scheduling than under traditional scheduling,

Seven schools showed significant increases with respect to factor five,
assuming more responsibility for their own education under modular
scheduiing, Five schools noted significant increases with respect

to factor seven, feeling that they use their time better under modular
scheduling, Four showed significant increases with respect to factor
eight, receiving more responsibility than under traditional scheduling.
For each of these factors, there was at most one school that showed

a decrease in average score. '

The results suggest a general improvement in the attitude of students
toward school between years two and three in the schools studied. This
is particularly true of the three schools that were traditionally
scheduled during year two and modularly scheduled during year three,
Students generally felt more positive in their attitudes toward liking
school, their perception of teacher performance, their assumption of
responsibility for their own education, their use of time, and in
receiving responsibility,
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C. EDUCATOR — STUDENT INTERACTION

Educator-conference profiles were completed for five schools.
Teacher-student confergnces ranged from 1290 to 2540 per week

and averaged from 3. 58 te 5. 97 per {eacher per day in these five

schools during their first year of modular scheduling. All schools

except one showed a notable increase in number of conferences over
traditionally scheduled years. The average number of minutes per
conference ranged from 10. 90 to 17,71, a notable increase from traditional
years for 3 of the & schools compared. Students in these 5 schools spent on
the average from 12 to 20 minutes per week in a conference with a teacher.

The total number of administrator-student conferences per week were
quite small when compared with teacher-student conferences, ranging
from 23 to 76 per week. In only one school was there a significant
increase during the modularly scheduled year in number of conferences
per student week. The average length of conferences ranged from 10.5
to i5. 3 minutes, which is relatively similar to those of teacher-student
conferences.

Discipline and attendance were the primary reasons for administrator-
student conferences. |

Counselor-student conferences ranged from 8. 56 to 22. 09 per counselor

per day, a significant increase in each school. From 11.3% to 25% of the
students in the 5 comparison schools would meet with a counselor each week,
if it could be assumed that the reported conferences were uniformly
distributed among students.

The overall project hypothesis that modular schedules would provide
substantially more open or unassigned time for extended individual
contact between students and staff was substantiated by data reported on
this instrument with an appreciable degree of significance. An increase
in the number of academic conferences in all but one of the schools
reporting and a general decrease in the time devoted to each conference
would seem to infer that teachers do use unscheduled time for increased
contact with students.

The evidence not only reveals an increase in teacher-student conferences,

but suggests that teachers increasingly are assuming counseling functions
formerly restricted to guidance personnel. Informal interviews with teachers
support this inference, and it might be noted that teachers interviewed
seemed uniformly appreciative of the opportunities for such relstionships
fostered by modular scheduling.

The vast majority of teacher-student conferences are with individuals rather
than groups of students. Academic work is most often cited as the reason
for the conference, and conferences were usually requested by the student.

There was alse an appreciable increase in the relative frequency of
conferences held during school hours.
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It should be noted that vocational departments showed a significant
increase in only one school, and significant decreases in two schools,
in regard to teacher-student conferences, It has been noted by several
instructors in vocational subjects utilizing performadnce criteria that
there are numerous opportunities for individual conferences within
scheduled instructional time. It would have been of interest to examine
conference patterns with performance criteria as a variable, but this
aspect was not anticipated when the forms were designed.

If we accept the assumption that educator-student interaction outside of
the formal program of instruction enhances a student's educational
opportunity, it may be safely inferred that educational opportunity
increased as a result of modular scheduling in the schools evaluated.
The modular schedule is functionally related to patterns of interaction
in that it has provided substantiaily more open or unassigned time for
extended individual contact. Results of the evaluation clearly indicate
that students do use time for student-initiated conferences with teachers,

counselors, and administrators,
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D. STAFF UTILIZATION

Evidence indicates that petterns of staff utilization changed markedly
under modular scheduling when compared with traditional scheduling,
There were significant increases in number of teaching teams

and involvement in cooperative planning. The nature of teaching
responsibilities changed quite drastically, as noted by significant,
consistent, and apparent changes in over twenty categories measured
on the Faculty Profile Questionnaire.

There was a dramatic increase in the amount of time spent by

teachers in unassigned contact with students, and a decrease in out-of-
school time for such contact. This suggests that feachers as well as
students are accomplishing more at school and taking less work home
with them. Teachers report spending an average of about 30 hours

per week working in other than scheduled class activities. This
compares with an average of about nine hours for similar responsibilities
under traditional scheduling, indicating not only a change in teaching
roles but accomplishment of more tasks within the context of the school
day.

The number of hours devoted to assigned activities other than classroom
activities tends to increase, while the hours per week outside of
school hours consistently decreased.

Teachers estimate that they spend approximately 20 hours per week
outside of school hours in regularly assigned activities.

There has been a dramatic shift toward team teaching in project

schools reporting. With the exception of one school, the majority of
teachers from all schools reported participating in team teaching during
the second year of scheduling. These same teachers reported that
although their team teaching work load had increased it had not
increased unreasonably.

Teachers in schools reporting indicated that although their work load
overall had increased, this increase, too, was not unreasonable.

Teachers also indicated that their teaching assignments utilized their

special interests and whatever special competence they might have as

individuals with most answers to such questicns ranging from
"considerably' to "fully".

Although bachelors degrees were predominant within the faculties of
schools reporting, in three schools there was 2 noticeabie increasc
in the number of faculty with masters degrees following the change

to flexible scheduling.

During the year in which modular scheduling was introduced, there
was an appreciable increase in the responses "'frequenily" and "aiways"
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in reply to questions which referred to planning l=ssons taught
by others, teaching lessons in which others participated in
planning, and to teaching lessons planned by others at a higher
level

Faculties in project schools reported an appreciable increase in
involvement in planning the aims and objectives of courses uader
modular scheduling,

Other areas in which increasing involvement by teachers was
reported under modular scheduling were in planning the organization
of courses, in selecting course content, in selecting materials to be
used in courses, and in selecting the process for evaluating student
achievement.

There was a noticeable shift in teacher involvement in systematically
observing the classroom performance of colleagues when the reporting
schools switched to modular schedule.

Inaccuracies and inconsistencies in reporting invalidated the data
concerning task time of administrators devoted to scheduling and
clerical details. From the information that was obtained a few
general trends might be mentioned, but they should not be
interpreted as representative or conclusive.

Administrative roles seemed to change but with no consistent patterns.
Administrators in some schools reported more frequent meetings
with individual teachers and less with departments and sub-groups.
Others spent less time with individuals, less time with the full
faculties, and more time with small groups of teachers.

Administrators noted no major change in the number of nights per
week spent on school business, but some noted increases in calls
from parents at night regarding schocl work.

In general, it appears that administratcrs spend as much time out of
school doing school work as under a traditional schedule. They

also tend to spend more time working with individual faculty
members, probably a result of an increase in availability of teachers
because of unscheduled time.
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INTERVIEWS WITH PARTICIPANTS

As part of the evaluation of modular scheduling in the project schools, a
series of unstructured interviews were conducted in nine schools near
the end of the final year of the project. In each of the nine schools groups
of teachers, students, and administrators were interviewed separately.
Members of the student and teacher groups were selected at random
immediately prior to the interviews, with five to ten persons selected
for each group. Students and teachers were encouraged to speak openly
about any aspect of their school program. Names of the interviewees
were not recorded, and participants were informed in advance of the
interviews that the tape recordings would not be heard by anyone at their
school. It *»as hoped that the interviews would thus provide information
of a descriptive nature that might supplement the data obtained from the
other instruments,

Interviews were conducted at Valley, South, Golden, Poway, Ceres,
Alliance, Kennedy, Virgin Valley, and Julian high schools.

A, INTERVIEWS WITH STUDENTS

Students who were interviewed indicated general approval of the modular
scheduled programs in their schools. Even those students who noted many
criticisms of their programs were emphatic in stating that they would not
want to attend school under a traditional schedule again, One student
noted that his education had become "more of a thinking than a reacting
process, which it had largely been under the old schedule.” Another
student felt that he was learning more from conversations with teachers
and counselors than from attending classes. Another felt that he had
"learned more" under the modular program than he had in any other year.
Almost all of the students interviewed felt that the increase in personal
responsibility as a result of flexible scheduling had helped them to mature.

Students were especially enthusiastic about their experiences in small
group instruction. Some noted that they were able to relate personally
to teachers for the first time. Others indicated that the opportunity to
participate in discussions was helping them overcome being shy. Other
comments included: "small groups help keed my curiosity alive;" "you
can get a subject out in the open where you can deal with it;" and, "when
you bring a problem to the small group you can usually stick with it until

it is solved. "
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In all of the interviews, at least one student commented on the increase
in the number and variety of course offerings that resulted from
implementation of a modular schedule, A student in one of the smaller
schools noted that the variety was so great and the freedom of choice so
open that the problem became one of keeping eager students from taking
more courses than they could manage. In general, the increase in course

offerings was noted to have resulted in greater interest in school,

Utilization of unscheduled time was a topic that received much emphasis

in the interviews. Students were by no means uncritical of modular
scheduling or of their particular schools, but most of their concerns

were related to the advantages and disadvantages of having large percentages
of their time unscheduled. Some students appreciated the opportunity to
complete all projects and assignments at school and indicated that this was
a major factor in motivation. Others commented on the advantages of
being able to work in resource centers where materials and assistance
were readily available; some saw their particular advantage as being
places to work and study without interruption from members of one's
family. Another student commented on how pleased she was to have

time to study some of the documents that had been discussed in history,

an interest she had had for some time but had been unable to find time for
in previous years,

In general, students indicated that their unscheduled time possibly provided
the most significant opportunity for learning, Some felt that it would be

a big help in preparing them for college; others felt that it was great
preparation for the responsibilities of their future occupations, But, all
students also considered their first experience with unscheduled time

“a great shock, '’ and admitted that, with rare exceptions, they did not

use their time well. Considered with the interchange of ideas and opinions
in small groups, access to teachers and resource n.aterials, and the
opportunity to pursue individual interests and projects, students felt
convinced that unscheduled time was essential in providing for individuliza-
tion of instruction and that they were receiving much more individual attention
than ever before.

Students also gave the impression that they were becoming aware of themselves
as learning individuals to 2 greater degree and as members of a grade or a
class to a lesser degree. They were frequently critical of restrictions

placed upon their new interests by limited facilities that had been designed

for traditional school programs. Shops, laboratories, and other special
purpose facilities were no longer considered adequate for the increased
utilization permitted and encouraged by modular scheduling,
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The students also noted the need for longer blocks of unscheduled
time and indicated that short blocks scattered throughout the day did
not aliow enough time to complete certain projects and experiments.
They also were concerned about distractions from students who wasted
their unscheduled time and seemed to favor policies that granted un-
scheduled time on the basis of “demonstrated responsibility”. They
felt that younger students should be introduced to unscheduled time
gradually, in hopes that they would learn to accept increased
responsibility as they matured. They noted that many students
originally reacted to unscheduled time as an opportunity to "goof off"
but feit that most such students eventually were able to assume fuil
responsibility for their progress and subsequently wasted little of
their time.

In one school, performance criteria had been introduced in ihe
Business and English departments. One student commented that
performance criteria gave students “something to strive for, the
chance to work for a grade without the busy work.” Other students
went beyond this to urge doing away with grades in favor of
performance achievement credits.

Students also were conscious of increased demands upon teachers in
modularly scheduled schools. They felt that teachers *had to work
harder” and that they "have to care.” They criticized large group
instruction more than any other aspect of the schocl program, and
noted that many teachers either do not have the time or the ability
to prepare properly for effective large group presentations,

Students also indicated that there would be benefits from provisions

for continuous help and counseling in helping students adjust to new
programs such as modular scheduling, They indicated that they knew
that teachers were available to help them, but needed a better method

of knowing where teachers would be at certain modules. Students also
felt there would be benefits in having lounges or "socializing areas;"
they would not only help serious students to relax and enjoy themselves
occasionally, but would provide places for non-serious students to

"goof off" without interfering with projects in resource and study centers.
Students interviewed felt that “goof-offs" have little status in the eyes of
most students, and consequently, few students wanted to be in this

category.,
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One student remarked that the “benefits of modular scheduling tor his
school were obvious, " but that flexibility within the school varied from
department to department and from teacher to teacher. He contended
that more flexibility was needed within the school. While such is well
within the capacity of the programs that generate modular schedules,
it seems apparent that flexibility is not guaranteed by the process but
rests with those who implement it.

B. INTERVIEWS WITH TEACHERS

The teachers who werxe interviewed almost universally looked upon
their experience with modular scheduling as having profound
implications beyond the schedule itself. Individual teachers repeatedly
referenced this with statements suggesting that implementation of a
modular schedule forced them to make a new definition of what they
considered education to be. One considered modular scheduling to
involve "an entirely different philosophy of education, * and another
phrased her experience as moving from "teaching a subject to teaching
people. " All perceived their role as professionals to have changed
significantly, nothing that whether the change is for better or for worse
depends entirely on the individual teacher's capacity and talent to accept
the additional responsibilities a modular schedule demands.

Teachers also felt that modular scheduling had forced a reassessment
of subject matter as well as of teaching roles. Many found that the text
materials formerly used<were too closely tailored to traditional modes
of instruction to be effective in a modular approach. Teachers thus felt
some compulsion to write and organize their own materials. While they
generally have more time for planning than under a traditional schedule,
few felt that enough time was provided. They supported this position with
reference to requirements for team planning as compared with those
required for individual planning, The teachers also repeatedly insisted
that new teachers should be forewarned of the nature of their responsibilities
under a modulax program in order to prevent what most regarded as a
traumatic transition,

It is significant that teachers rarely referred to the mechanics of
scheduling as the major problem associated with the transition from a
traditional to a modular schedule, Most indicated that their major
difficulties were related with the change in their role and that this was
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rather uncomfortable at first. Most were overwhelmingly sympathetic
to the more intimate relationships they had been able to establish with
students, They also felt that many of theix experiences in teacher
training programs had been wholly inadequate as preparation for
teaching in a modularly scheduled schiocl, Several had been through
various types of "sensitivity training" programs and recommended
this experience as having been valuable in helping them assume their
new responsibilities as"guides," learning counselors, and resource
persons,

Teachers also noted changes in roles and responsibilities of students. One
teacher commented that "it is the teacher's duty to make the students
realize their responsibility for their own learning, " Teachers also

noted increased interest by students as a result of changes in modes of
instruction. One science teacher stated that thirty percent of the students
receiving a grade of "A" in his classes were getting that grade for the
first time in their lives, One teacher noted that students who were in
classes meeting for thirty minutes daily, with subsequent access to the
typing room for as little or as much time as they wished, had rapidly
surpassed those students who met for sixty minutes daily in traditional
classes, Another teacher reported that students in his print shop classes
which he conducted following a performance approach with only one hour

of formal class time per week were completing the equivalent of a year's
training in sixty percent of the time allocated under a traditional schedule.
Another teacher commented that some students were completing in two days
curriculum psckages designed for a week. Other teachers offered similar
examples to iilustrate changes in the accomplishments as well as in the
expectations of their students.

Disciplinary problems also were frequently noted by teachers, Problems
have not disappeared but have seemingly shifted from classrooms and
laboratories into lounges and other areas designated for relaxation.
Discipline has not generally become less of a problem for the school,

but it interferes less with formal instruction. Some teachers noted that
some students with poor disciplinary records seemingly had become quite
well-behaved when given the opportunity to determine for themselves
exactly what to do with their unscheduled time., (Similar observations
were made by several studeats in their interviews, and especially when
the subject of attitude toward school was introduced. )

Several teachers also indicated that some teachers are severely threatened

by the new roles and requirements demanded by modular scheduling,
Practices such as team teaching, open classrooms, and sharing of the
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same students within a particular subject apparently reveal teaching
weaknesses as well as weak teachers. Teachers interviewed seemed to
feel that such cynicism regarding the new programs as existed among
other teachers could be attributed to insecurity modular scheduling
aroused in them,

Several of the teachers interviewed commented on reorganization of
roles and responsibilities for teachers, counselors, and administrators,
But few felt that faculties in general were adequately financed and staffed
to successfully adopt massive differentiation uniess additional resources
were available., Some were quite enthusiastic about staff differentiation
proposals and hopad they would have the opportunity to prepare for and
become part of such a staff. Almost all persons interviewed felt that
they had become more directly involved in formulation of policies for
their school, but one group indicated that administrative control in their
school prohibited the degree of participation that most teachers would
have desired.

Teachers also stressed the need for increased.coordination and under-
standing between various departments within their schools. Some
teachers seemed to feel that competition for the time and interests of
students had become major problems, whichfurther highlights the need
for coordination between departments.

In the course of the interviews it seemed apparent that introduction of

modular scheduling does not create flexibility by itself. Some teachers

noted examples of a tendency toward developing a new orthodoxy in their
schools, and others indicated that they felt there had been a regression

toward attitudes and habits more compatible with a traditional schedule.

But it was also apparent that, in most cases, modular scheduling had at

least brought teachers to the threshold of significant changes that theoretic ally
shouild follow from the application of modular scheduling. For both teachers
and students, the thought of returning to a traditional schedule was over-
whelmingly rejected.

Teachers also talked about the alternatives that mmodular scheduling had
permitted in their instruction. One teacher felt that a major benefit was

the opportunity for him to build and use "learning packages;" he found
satisfaction not only in the increase in responsiveness of his students, but
also in the degree of "professionalism" it permitted him to exercise.
Despite what were termed "terrible mistakes"” during the first year of
implementation, most teachers were optimistic about the potential for future
years.
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Teacher criticisms stipported those of students coritefhing inadequacy of
facilities in many cases and ldck of financial resourres for additional
materials. They also cited the need for additional ln-service trdiiiitig
and help from professional consultants as highly desirible prior to and

during implementation of a modular schedule. A major probleni aired
also related to communication with parents and school patrons

teachers repeéatedly commenting on the difficulty of getting parents to
attempt to understand what the purposes and assumptions underlying

modular scheduling were,

But, despite the problems faced by many teachers and the uncertainty

and confusion accompanied by a radical departure frbm tradijtional
responsibilities, teachers were encouraged by their experiefices with

modular scheduling. Those interviewed indicated that they weré having

to work harder than in previous years and were facing moré frustrations,

but they were gratified by the fact that the frustratjons they were now
experiencing were a result of having to resolve issues thal were much

more professional in character than the kinds of problems that had

confronted them before change was introduced., None of the teachers expressed
a desire to return to a traditional schedule,

C. INTERVIEWS WITH ADMINISTRATORS

The interviews conducted with administrators and counselors corroborated
the fact that modular scheduling has a tremendous potential as an educational
device for enabling change, but that the degree of flexibility and amount of
individualization of instruction derived from its application is in the final
analysis dependent upon the intelligence and imagination of those who make
the overall as well as the day-to-day educational decisions governing its use,
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One administrative staff interviewed felt that the increase in the work load
brought about by the change to modular scheduling was somewhat detrimental
to the goals and even the morale of the teaching staff; and that to return to
the work load under the traditional schedule the staff would have to be
doubled. A counselor complained that she spent too much time punishing
students for cutting class and did not have enough time left over for
counseling. Even here, however, the administration admitted that teachers
have considerably more opportunity to be creative in their teaching than
under the traditional schedule.
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The fact that they had not been as creative over-all as had been hoped was
attributed largely to the fact that a good number of their best teachers had
left just prior to the time modular scheduling was implemented.
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More work and more responsibility for all was a repeated refrain in these
interviews, This refrain was not stated in objection of modular scheduling
but merely to take into account the fact that in first and second year of
implementation the process of change itself tends to create problems.

They seemed to agree that many of the most significant educational advantages

Even in the schools that appeared to be having a particularly difficult
time with the process of change itself the general reaction on the part of
administrators and counselors was to make constructive suggestions for
improvement, Paramount among these was recognition of the need for
more preparation of the staff, both administrative and teaching, and,
where possible, the students, for entering into flexible programs., A
common suggestion was that recommending a thoroughgoing in-service
training program for the staff during the summer preceding the opening
of the school under a modular schedule, One administrative group
recommended that an in-service program using micro-teaching techniques
similar to those applied in teacher training at Stanford would be valuable,

Some felt that the tendency of modular scheduling to expose the weaknesses
and at times simple laziness of some teachers would have great bearing

on the differentiation of staff assignment and perhaps even on standaxrds

of teacher hiring and licensing in the future.

In these interviews, administrators reiterated the complaint of students
and teachers regarding the inadequacy of facilities and resources to meet
the demands of a modular schedule innovatively applied. The open
laboratory concept, popular as it is with students, calls for laboratories
that are larger than those usually in existence and laboratories designed
to accomodate the greater variety of individual student activity that occurs
during independent study time. They feel that to maintain the motivation
of students that a successfully operating modular schedule must be
supported by adequate resources and imaginative application of new media,

In discussing the reaction of students to the new programs, the administrators
expressed the conviction that although it is too soon to say that student
achievement has increased measurably, it is obvious as far as they are
concerned that great strides have been made in the effective domain,

One group went so far as to suggest that experience in their school shows

that much more attention is going to have to be given to establishing goals

for students that lie in the affective rather than the cognitive domain than

ever before,
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Admitting that they see little of the students who are above average

and working well under the new system, many of the administrators
expressed extreme concern for those students who were not doing well

or who were actually doing worse, It is worth noting that just as an
open schedule directed toward achieving flexibility exposes the problems
of teachers and educational functions formerly the traditional school
structure, so does it expose the problem of students. The point has to
be made that the fact that these problems are becoming acute under

a modular schedule is a positive sign, especially considering that some
of them are the same problems thzt have been too long ignored under the
rigid pattern of traditional education, These problems, the administrators
admit, are not yet being adequately dealt with but on the other hand that
they are at last being confronted.

Counselors complain that their counseling functions eften are. superceded

by administrative demands the modular schedule seems to place upon

them. One, for example, said attendance monitoring consumed most of

her time., It is apparent from these interviews, however, that the increased
intimacy of the contact between teachers and students is placing more
counseling responsibility upon the teachers than previously was the case,
Whether this is good or bad from a professional standpoint has yet to be
determined and acted upon.

Administrators noted that the problem in assigning responsibility generally
is more complex under the modular schedule, and indicated that parallel
conflicts arise in achieving balance in assigning teaching loads. As a
consequence, in one school, some teachers may be assigned as many as
several hundred students in various grouping configurations while

others may be responsible for as few as sixty. Still, they recognize

these to be problems that must and can ultimately be worked out and that
do not necessarily reflect upon the greater educational potential of the
modular schedule,

Teachers, the administrators agree, do need more experience and
training in the special skills demanded of the small group and large

group configurations. The consequence of this need is that there is not

as much change in the modes of instruction that such configurations both
imply and demand, Still, many of the administrators interviewed credited
the teachers with having taken this problem in hand and with having made
great strides as individuals. Thus, a significant number of individuals,
they say, are individualizing their instruction and writing performance
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curricula and performance package instructional units that they very
likely would not have been able or perhaps inclined to write before
modular scheduling was introduced. The increase in work that modular
scheduling has imposed upon teachers (which one administrator estimated
as an increase of from thirty to fifty percent) genezally is being expended
in the area of improvement of instruction,

Cilitaian. 1 doly aat e m

Since administrators are more directly responsible to the community
and most directly in contact with it, they were especially cencerned
with and aware of the effect that the new instructional program is having
upon school and community relations, The relationship hetween school
and community can make or break the move toward innovation and change, and in
3 one project school it specifically broke it. Though much of the comment of
administrators in these interviews dealt with the effects of the change on
students and teachers, and such comment was more often favorable than not,
the most important fact to be learned from the interviews with administrators
is that the lines of communication between the school administration and
teachers and between the administration and tiie community must be kept open
if innovation is to progress or even to survive.

R

In the school mentioned as a case in point, the community ultimately

elected a majority to the local school board on the promise that their

election would result in abolishing with modular scheduling in their

school, The administrators interviewed in this school confessed that the
community had not been informed of the objectives of flexible scheduling

nor warned of the initial problems that sitch a major change would entail,
Combined with the lack of experience on the part of teachers (a factor

that had to be taken for granted during the first year of implementation),

the resulting antagonism from the community may have placed this school
further away from progressive change than it was before it joined the project,

i 4

P e g W TS

Administrators, teachers, and students in particular all reported that they
have a difficult time explaining independent study time, a concept witiout
which the schedule cannot be made flexible, to parents, Parents to whom
it is not clearly explained think of independent study time as "free"” time
and since they do not observe the students who are making increasingly
better use of it, they tend to characterize the effectiveness of the school
with a2 modular schedule on the basis of the number of students apparently
not in class, A survey of students in the halls of one school showed that
all but a few of the students were there for some legitimate purpose; they
were on their way to a scheduled group meeting or on the way to a resource
center, and were not in fact loitering as uninformed parents are inclined

108




to suppose.

Fortunately, the administrators discussing the consequence of failures

in communication between themselves and their staff or between themselves
and the community recognized these failures as their own, Where these
failures have not occurred, the administrators felt modular scheduling

has provided much greater opportunity for meaningful communication
between themselves, teachers, and students. All of those interviewed
seemed aware that the effect of failure to communicate can stop or bring
about major setbacks in their programs,
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CONC LUSIONS

Modular scheduling provided a valuable and important tool for
permitting alternatives in curriculum, instruction, and supervision
in project schools, Not only have significant changes occurred in
the schools as a result of its use, but the methodology for even
greater change has been mastered, It has provided a base for
continuous change and improvement, Teachers, administrators,
and counselors who participated in the project are technologically
geared for change, and are increasingly becoming psychologically
geared for it, They are beginning to realize that modular
scheduling permits many alternatives that were impossible under
traditional scheduling, and also to realize that 99 percent of the
alternatives still are to be tried.

The vast majority of students as well as teachers prefer modular
scheduling to traditional scheduling, even after as little as one
year's experience withit, Students seemingly adapt more readily
to modular scheduling than teachers, although initial experiences
with unscheduled time cause much uncertainty, Few teachers or
students wish to return to a traditional schedule in spite of
difficulties encountered in the transition.

We were naive in assuming that the traditional structural organization
was the stumbling block that hampered every effort in curriculum
change, however. Getting rid of the restrictions imposed by
traditional scheduling permitted and encouraged many changes, as
evidenced by the detailed evaluations in this sectiou and in the
appendices, but it also exposed other weaknesses, Many changes
could not occur until the structure and organization of the school
changed, but it did not necessarily follow that major changes

occurred just because the structure was changed, Most of the changes
that could have occurred have not,

Thus, in terms of formal obligations and objectives, the project was
a resounding success. But it was a hollow victory, a formal success
rather than a real one., We were quite successful in getting schools
to adopt modular scheduling, but not always<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>