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This study attempted to enhance the evaluation of

individualized, audio-tutorial instruction by the use of
computer management. The computer was used to provide (1)
&

students with feedback on their achievement of behavioral

objectives and (2) instructors with guidelines for the
revision of teaching and evaluative materials.

The study developed a model system on a BASIC

language time-sharing computer for use in an introductory

physical science course. The system was designed to allow
both students and instructors to gain access to the computer
in an interactive mode, thereby minimizing the amount of
special instruction required for its use. The computer
programs generated and stored data on student work while thé
model was being tested, and these data were used to analyze
the system's ability to evaluate instruction and the cost

factors involved in its use.
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Chapter 1
INTRODUCTION TO THE STﬁDY
PURPOSE

The use of automated media to help administer indi-
vidualized instruction has become increasingly popular
within the past ten years. Programs have been implemented
in so many disciplines that. the applications of individual-
ized, mediated instructional techniques seem limited only by
imagination. In spite of their popularity, these techni;;es

have been accompanied by several procedural problems. This

study specifically examines one of these problems: that of

- monitoring and evaluating instruction which has been admin-

-

istered through individualized media.

Existing techniques for monitoring and evaluating
individualized, audio-tutorial instruction are often
unsatisfactory in the speed with which they provide feed-
back, the clarity of their criteria, and their ability to
provide meaningful data for revision of the evaluative

materials themselves. In an attempt to resolve some of

these shortcomings, an evaluation model was designed to

L~

possess the following characteristics:
1. the capability of providing students with fast,

e
meaningful feedback on their achievement of behavioral

-~
e




objectivess;

2. the capability of recording data on student
performance for purposes of monitoring student progress, of
analyzing the effectiveness of the instructional materials,
and of providing information on the validity of the evalua-
tive materials themselves; and

3. the capability of providing the instructor with
an easy method for gaining access to the recorded data and
for performing administrative manipulations to individual

student records.

IMPLEMENTATION

&

The evaluation model wés implemented through the use
of interactive computer-managed instruction. Students
worked through an audio-tutorial unit which directed them in
performing laboratory activities and then took a short quiz
at a computer terminal. The computer quizzes, or "check
points", required students to answer questions based on the
behavioral objectives of the unit studied and generated
remedial messages which were contingept upon the students®
responses. In addition, the computer stored data on the
students' performances which were accessible to the
instructor in an interactive mode. Both interactive
environments led their users through all phases of their
operation so that the amount of special instruction needed

for their use was as little as possible.

- This thesis begins by examinihg the development of




10

mediated techniques for evaluating individualized instruc-
tion and presents several models which are being used at the

college level. Special attention is paid to the feedback

which each model offers and its ease of operation by users
other than its designer. The computer is characterized not
only as a medium for presenting instructional materials, but
also as a tool for guiding the revision and improvement of
these materials through detailed analysis of their use.

The on-line computer environments created for this

study are described from both the user's and the program-

mer's points of view. .Samples of student interaction at the
computer terminal are printed in the appendices along with )
partial listings of the computer programs themselves. The
descriptions emphasize those aspects of the evaluation model

which are reproducible in other systems and which have
significance beyond that of the current study.

The data collected by this study fall into two
classes: course data and system data. The former category
reflects upon how well the instructional materials aided
students in achieving the stated béhayioral objectives,
while the latter yields an evaluation of the system's
capability to measure student performance. From an examin-
ation of these two classes of data, recommendations are made

for both the revision of the instructional and evaluative

materials and the improvement of the evaluation model

itself.

-~
-
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Chapter 2

REVIEW OF LITERATURE AND ONGOING PROJECTS
INTRODUCTION

This chapter is organized chronologically, tracing
mediated techniques for the evaluation of instruction from
the middle 1920's to the present. It is divided into two
major sections, delimited by Skinner's introduction of
programmed instruction in 1954 and the subsequent develop-
ment of computer-assisted instruction (CAI). The first
section emphasizes the invéhtive resourcefulness of earlier
researchers and highlights the findings discovered during
applicaﬁion of their techniques. The latter section
examines both manual and mediated techniques for evaluating
individualized instruction, stressing the special capabili-
ties which the computer has contributed to this field.

THE DEVELOPMENT OF MECHANICAL DEVICES
FOR EVALUATING INSTRUCTION

Pressey's Early Machines

Sidney L. Pressey is universally recognized as the
first researcher to have truly evaluated instruction through
media. This section therefore begins by examining the

ingenuity of his inventions, the methods which he devised

- for their application, and the results which he published
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on their use.

The theoretical stage for Pressey's work was set by
Edward L. Thorndike in 1912, In his classic book,
Education, Thorndike stated:

If, by a miracle of mechanical ingenuity, a book
could be so arranged so that only to him who had done
what was directed on page one would page two become
visible, and so on, much that now requires personal
instruction could be accomplished by print. (P. 165)

Pressej realized Thorndike's miracle in 1926. At that time,
Pressey exhibited a machine which consisted of a horizon-
tally mounted cylindrical drum on which were printed
multiple choice questions to be viewed one at a time, and a
set of four keys for the student to indicate his responsz. 3

The device could be used for either testing or
drill. In test mode, all keys were active and the student
was given no indication as to the correctness of his
response. Questions were presented sequentially and the
drum rotated to the next question as soon as any response —
had been made. A single switch converted the machine to its
drill mode, in which all the response keys except the
correct one would lock, thus immediately informing the
student as to the correctness of his response. The drum
would not advance to the next item until the correct
response had been made. .

One of the exciting features of this device was .that

it automatically recorded all responses for instructor

evaluation. Pressey claimed that he used the information

- thus acquired to revise his lecture plans, spending more
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time on those concepts which were consistently missed and

less on those easily grasped. In a much later paper (1964),

- -

Pressey pointed out that an attachable mechanism existed
which would reward the user with a candy lozenge when a
programmable number of correct responses had been made.

In 1927, Pressey refined the drill mode of his
original machine so that it would omit successive presenta-
tions of questions which had been correctly answered twice
in succession. Pressey's research showed that students who
drilled with his machine did better on examinations than |
those who spent an equal amount of time simply studying the
text. To account for this phenomenon, Pressey formulated® ;
three "laws of learning" which he claimed were responsible
for its occurrence. The "law of recency" explained that the
last response given by the learner was always the correct
one and would therefore establish the strongest impression.
The "law of exercise" suggested that the correct response
was almost always the most frequent as it had to be given
for the drum to advance. Finally, the "law of effect™ was
justified because the learner was penglized for wrong
answers by the drum remaining on the same question and was
rewarded for correct ones by the advancement of the drum.

Pressey discontinued much of his research in 1932
due to a lack of funds—-he sponsored most of his work out of

his own pocket. He remained confident, however, that an

e

rindustrial revolution" was coming in education and publi-

_ ¢ized yet another two inventions for scoring tests.

T

SR
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The first of Pressey's "contributions" was a gener-—

alized answer unit which he hoped would replace the proce-

dure of students marking answers in their test booklets and

thereby making the booklets non-reusable. (These booklets
were costing five dollars per hundred during'the depression.)
The device consisted simply of a three by five inch card
with numbered answer boxes which the student would mark with
his responses. By placing a transparent window over the
student's card, the teacher could easily distinguish correct
responses from incorrect ones.

Pressey's second 1932 invention was an elaborate
machine for grading tests. The student's answer sheet ° i
consisted of an 11 by 1-3/L4 inch piece of cardboard with
thirty rows of five circles each. The student marked his
answer by punching through a circle. The card was then
inserted into a machine conéisting of 150 holes in the
corresponding configuration with spring-loaded pins inserted
into the correct answer positions. The pins were thus able
to stick through the correct holes that the student had
punched but were held down by the cargboard if the answer
had not been punched. The device was able to sense the pins
which protpuded through the correctly punched holes, print
the number of correct responses on the answer sheet, and
keep a running tabulation of the number of correct responses
to each item at a rate of one answer sheet per second! The

tabulated results could be read directly from dials at the

_back of the machine to provide instant item analysis for
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class discussion.

Further Developments Before 1954

Pressey's 1932 article contained the following
epilogues
The writer has found from bitter experience that one
person alone can accomplish very little, and he is
regretfully dropping further work on these problems.
But he hopes that enough may have been done to stimulate
other workers, that this fascinating field may be
developed. (P. 672) -
Prior to the advent of the computer, developments in the
evaluation of instruction through media varied little from
Pressey's original models. Several researchers did,
however, attempt to demonstrate that learning could be : :
significantly enhanced when students were given immediate
feedback as to the correctness of their responses via
mechanical devices. This section describes some of the
major efforts in this area prior to the sweep of research
on individualized instruction toward programmed learning.
During the early 1930's, John and Hans Peterson
developed "chémosheets" which students marked with a damp
swab. Correct answers turned blue, while incorrect answers
turned red. John Peterson (1931) specifically investigated
the use of the "Self-Instructor and Tester" (chemosheets) in

an introductory>psychology class. Experimental and control

groups were drawn at random, and a multiple choice exam was

employed as a pretest, study guide, and posttest. The
expérimental groups used chemosheets to accompany the study

- guides for reading assignments while the control groups used
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only untreated answer sheets. Peterson found that the
increase in score from pretest to posttest was significantly

greater for the experimental group than for the control

f
|
.
B
|

group.

Using Pressey's 1926 drill device and 1932 test

scorer, James Little (1934) again found a significant

difference between the final exam grades of students who

3

were.immediately informed of their results on preliminary

TS

exams and students who did not have this feedback. Little
also found that drill and the use of make-up prelims
significantly improved final exam grades.
George Angell and Maurice Troyer publicized the * 'i
development of a self-correcting "punchboard" in 19.48.
This device consisted of an 8-1/2 by 11 inch piece of paper
inserted between the front cover and middle section of a
solid holder, both with five perforations for each item.

An answer key was inserted between the middle section and

R

solid back cover. As the student marked his answer by

punching through the paper, the key was visible through the
hole and red spots appeared for cofre?t answers.

Sidney Pressey reentered the field in 1950 and
published a detailed report on the use of a three by five
inch punchboard similar to that of Angell and Troyer.
Pressey claimed that the punchboard "telescoped into one
single simultaneous process the takihg of a test, the

inferming of students as to their errors, and their

. guidance to finding the right answers", He further stated




i

17

that "when the self-instructional tests were systematically
used in college courses as an integral part of the teaching
method, gains were substantial and sufficiently generalized
to improve understanding of a topic as a whole--even help on
related topics".

The Development of Programmed and
Computer-Assisted lnstruction

With the publishing of Skinner's historic paper in
1954, programmed instruction began to dominate research in
individualized teaching methods and the role of the teacher
was progressively ignored.y When a student had completed a
programmed lesson successfully, testing was deemed unneces—
sary. Unsuccessful completion of a program simply indicated
that the steps between each frame were too large and that
another program must be devised. These concepts were
strongly attacked by Sidney Pressey (1960, 1963) and Herbert
Thelan (1963). Pressey reiterated the philosophy which he
had espoused even when his first teaching machine was
introduced in 1927:

Such devices should not operate to mechanize
education in any unfortunate way (though educational
sentimentalists may bring this charge). Rather they
should free the teacher from much of the present-day
drudgery of paper-grading, drill, and information-fixing
-~-free her for real teaching of the inspirational.

(P. 552) ; |
Thelan specifically argued that the program-as-teacher
concept must be discarded and the teacher's supervisory

role clearly defined.

Z~ The first significant step beyond linear programming
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came in 1960 when Norman Crowder invenééd "intrinsic

- programming" which could adapt the presentation of subject
material to individual students. Crowder's ideas were first
realized in "Scramble Texts"™ which presented a multiple
choice question after everyufew paragraphs of text. Each
response was followed by a page number, and the student
turned to the page corresponding to the answer he had chosen.
Here he would find new material if he had chosen correctly
6r remedial material if he had chosen incorrectly. This
technique required a great deal of textual material and
several books were transferred to microfilm to be read from
a viewer with random access to each frame by a numbered * '
address. Crowder's intrinsic programming was extended to
the computer by Gordon Pask (1960) and is still the most
widely used lesson structure in on-line computer-assisted
instruction.

By the end of the 1960's, experimental projects had
demonstrated the computer's use in virtually every aspect of
instruction from pre-school (Moore, 196L) through college
(Levien, 1971) and from mathematics (Dennis, 1968) to art
(Knowlton, 1972). These developments have been profiled

elsewhere by the author (1973), and most are not relevant to

the current topic as their experimental natures did not
define the role of the teacher. Systems which provide
feedback for the teacher as well as the student are gener-—
ally classified as computer-managed instructional systems,

,/aha a profile of some existing projects is presented in the
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next section.

CURRENT TECHNIQUES FOR THE EVALUATION
OF INDIVIDUALIZED INSTRUCTION

Manual Techniques

The problem of evaluating a large group of students
moving through individualized material at different rates
became immediately apparent with the introduction of audio-
tutorial instruction by Postelthwéit in l962l Postelthwait
(1972) chose to utilize "integrated" quiz sessions, involv-
ing both an oral and a written quiz. For the oral quiz, -
eight students would meet with an instructor at a seminarw
table for approximately half an hour. During this time, the
instructor would ask each student to explain a different
phenomenon which had been studied during the previous week.
A score of nine was awarded if the instructor was "impressed"
with a student's response, seven if he was '"not impressed",
and five if he was "disappointed". By making additional
comments and contributions to another student's answer, a
student could raise his own score by one point.

Following the oral test, all students were required
to take a written exam of ten multiple choice questions
which were worth a total of twenty points. Two bonus points
could also be scored by answering a question which was based

on an article in Scientific American. Thus, a total of

32 points (ten oral, twenty written, and two bonus) could be

J//

-~
L

earned by‘a student each week. Records were kept by the
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instructional staff.

Postelthwait's model required that students be paced
for weekly quiz sessions and that they meet at a specific
time to take exams. John Butzow and Roland Pare (1972)
modified this approach to allow students greater freedom of
scheduling. Their model did not require students to work
at any specific pace, but simply obliged them to fulfill
a criterion-referenced grade contract by the end of one
semester (Pare, 1973). The grade contracts stipulated that
each student pass a history of science exam based on a
required text and complete three audio-tutorial units for
the grade of C, four units for the grade of B, and five * '
units for an A. An additional reading assignment was also
required for the grades of B and A.

This model utilized two techniques to evaluate

student work. First, each student kept a detailed notebook

of his experiences while he was working on a unit. This
notebook was turned in at the completion of the unit by
depositing it in a box for that purpose. The notebook was
examined by an instructor and usually:returned within

2L, hours via another box accompanied by detailed diagnostics
indicating satisfactory completion or the additional

activities necessary to achieve this standard. After the

notebook had been judged satisfactory, the student was
required to take an activity-oriented examination based on

the,stated behavioral objectives of the unit. This

il

B e R e

_examination was graded in precisely the same manner as the
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notebook, and all results were recorded by ‘the staff in

students' files.

Computerized Techniques

Computer-managed instruction (CMI) goes beyond the
ordinary evaluation process by providing an analysis of
student performances to “guide the prescription of additional
course work, the improvement of subject matter presentations,
and the revision of the evaluative materials themselves.

CMI thereforé provides precise data to the teacher as well
as the student and clearly defines the role of the teacher
as a guide through the subject matter as well as an
invaluable educational resource.

Techniques for CMI may be broken down into two
distinct categories for purposes of this study, distin-
guished by the mode in which the computer'is accessed when
analyzing data. These two modes will be defined in the
following sections and sample projects utilizing each

—~

technique will be discussed.

Off-line CMI. When applied -to the instructional

process, off-line computing refers to the use of the computer

in a "batch" mode while neither the student nor the instruc-

tor is interacting directly with the computational process.
The most common application of this technique involves the

use of answer sheets which students mark with a pencil and

R R TR

whieh are subsequently processed by an optical mark reader.

_ Phe optical reader performs a function identical to that of
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Pressey's 1932 test grader, but it may also be coupled to
a card punch which prepares standard computer cards for
input into data analysis programs. When these cards are
processed, extensive test statistics and item analyses may
be generated for the instructor and individual student
results may be recorded in a master file.

Paul Geisert (1973) has extended Butzow's testing
technique by using the computer to store students' records.
His model (in use at the University of Wyoming) also
utilizes an opeﬁ quiz room in which printed tests are
distributed by an on-duty assistant, written by the student,
and returned. These tests are graded on stated criteria by
the specific teaching assistant assigned to that student.
Each student receives a pack of computer cards at the begin-
ning of the semester and submits them for processing as he
completes the course objectives. These éards are fed
directly to any of five packaged computer programs.
Geisert's programs are described below because they are
representative of simple off-line CMI systems.

1. Program "Report": genefates an alphabetical list
of all registered students and the ca;ds submitted by each.

2. Program "Summary Report": generates a categorized
table of students who have completed specific cards.

3. Program "Eight-Ball": generates mailing labels
to be attached to "friendly reminders" for students who are
more than one unit behind in their work.

- L. Program "Recap": generates a summary of the
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number of studenﬁs who have completed each 'aspect of the
course to allow the coordinator to plan available activities
at specific times.

5. Program "Grade Card": generates end-of-term
grades by summarizing each student's cards and comparing
them to the criteria for each grade. )

Geisert's course has an enrollment of 500 étudents,
yet,he\has stressed that

« o o these programs were not sophisticated computer

programs and that the computer programming was not
essential to the handling of the course data. Exper-—

ience with this course demonstrated that all cards could
have been processed using only a card sorter. (P. 22)

Franke et al. (1972) have demonstrated similar * o
computer usage with the Biology Phase Achievement System at
Iowa State University. Here the computer is used for
generating examinations as well as keeping records. The
enrollment in the experimental course is over 3500 students
annually, and thus the role of the computer is considerably
more important than in Geisert's model.

The Phase Achievement System (PAS) divides the
course into eight "phases", and students may "test out" of
any or all phases by means of a written examination.
Examinations are generated from a bank of over 3000
questions grouped by phases, topic categories within each
phase, and difficulty estimates based on ﬁhe number of stu-

dents answering the question correctly. A 120 question

examination consisting of 15 questions from each phase is

_administered at the first class meeting and at two week
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intervals thereafter. By the end of the ten week quarter, a
student must accumulate passing grades on seven out of the
eight phases in order to receive a passing grade in the
course. Grades of A, B, C and D are determined by the
average of the highest-scores achieved on each phase test
passed by the student. The computer is used to generate
reports documenting each student's achieved scores to date
and summaries similar to those described for Geisert's
model from master files stored on magnetic tape.

A highly sophisticated evaluation system making use
of off-line CMI has been developed by Allan Kelley (1968,
1972) at the University of Wisconsin and Duke University and i
is called the Teaching Information Processing System (TIPS).
This system differs from those discussed above because it
produces extremely detailed outputs for students, teaching
assistants, and the professor and generaies individual
weekly assignments for each student. Student progress is
monitored by "surveys" consisting of ten multiple choice
questions each, administered approximately every week.
These surveys are not examinations;.and Keiiey's imple-
mentation does not use them for grading purposes (although
they may be so used). Rather, results of the surveys are
fed to a computer program which prints out individualized
assignments contingent upon the decision rules specified
by the professor. These assignments take into account each

student's performance on thée weekly survey, his previous

course background, and his specific aptitudes (1973).
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Summary item analysis reports are generated for the teaching
assistants and professor to guide class discussions and the
revision of course materials. The beauty of Kelley's design
lies in its flexibility in applying the decision rules
specified by the professor and the clarity of its reports.
Off-line CMI has thus been used in several types of
situations. This technique has the advantage of being able
to handle a virtually unlimited number of students and makes
use of the computer in its most efficient mode. On the
other hand, use of the system generally requires precise
specification of program parameters (Kelley, 1973) and at
least several hours wait (Kelley, 1972). An error in LA i
parameter specification can easily abort a run and double

or triple the time required to receive results.

On-line CMI., Interactive programming has been used

to overcome some of the utilization problems mentioned

above. This technique may be referred to.as on-line CMI

and requires that the user interact directly with the
program through a computer terminal while the computational

process 1s taking place. In this mode, program parameters

are specified at the request of the computer and mistakes

may be immediately detected and corrected. Response to the

user's requests are also immediate, so he may be led

interactively through all steps necessary to generate the

reports of his choosing. The only unguided acts which the

-

user is required to perform are the connection of his

-~
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terminal to the computer system and the loading and
execution of the desired program. From there on in, the
user is always prompted as to what data is required by the
program.

This method of computing is usually coupled to
interactive CAI programs which monitor as well as admin-
ister instruction to students through computer terminals
operating under a time-sharing environment. The most widely
used such environment is IBM's Coursewriter which has the
ability to record stﬁdent responses on magnetic tape for
later "batch" processing and the generation of reports
similar to those discussed under off-line CMI. A limited®
amount of data on the status of individual students is
available to the instructor on-line while "monitoring"
students working with the environment. Thus, feedback to
the student is on-line and immediate whiie feedback to the
instructor is generally off-line.

A true on-line system for both teachers and students
has been developed by James Ghesquirea(1973) on the PLATO
system at the University of Illinois. Thié‘system creates
both tabular and graphic displays of aata collected during
student CAI on a video display screen 8-1/2 inches square.
Unfortunately, the unique characteristics of the PLATO
system make most of Ghesquire's work non-exportable to
other systems without major revisions. Similar research
is being carried out on the TICCIT system at Brigham Young

_University (Schneider and McMurchie, 1973), but no complete
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reports have yet been released on those developments due to

the proprietary nature of the system (Schneider, 1973).
SUMMARY

The development of mediated techniques for the
evaluation of instruction has been traced from its origin in
1926 to the present. While techniques vary considerably with
each implementation, the general features of representative
systems have been described with an emphasis on the special
characteristics of computer-managed instruction. The dis-
tinction between "off-line"™ and "on-line" CMI has been
defined in terms of the mode of access to the computer. * )
Unfortunately, published reports dealing with on-line CMI
are extremely scarce as much of the research is proprietary
information, but it is hoped that the literature presented
will provide sufficient background for iﬁterpretatioﬁ of the
current study.

The evaluation model developed for this study was a
full on-line system which incorporated many of the features
discussed above. Students received.igmediate feedback on
their performances by working at a computer terminal in an
interactive mode. In the same fashion, the instructor was
able to gain access to data on the entire class, individual
students, or specific test items. Thus the CMI capabilities
described in this chapter were provided in interactive

packages for both students and teachers.

-~
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Chapter 3
DESIGN AND IMPLEMENTATION OF THE STUDY
_INTRODUCTION

The experimental course used in this study was
Ed C 140, "Studies in the Physical Sciences", taught by
Dr. John W. Butzow at the University of Maine at Orono.
This course was designed to provide non-science majors with
the opportunity to fulfill their university science requiie—
ments in an environment which did not assume any previous
training in science. With the extensive assistance of
Roland Pare, the course was mediated in 1971 and now offers
fifteen units of instruction in audio-tutorial format on
35 mm slides and standard cassette tape. Pare (1973)
described Ed C 140 in great detail, including a manual
approach to the evaluation scheme currently used in that
course. This chapter describes (1) the audio-tutorial
materials made to allow the implemeﬁtation of computer-
managed instruction (Unit One), (2) the interactive computer .
programs created to evaluate student learning, and (3) the

interactive administrative programs developed to fulfill the

goals of this study.

-
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THE NEW UNIT ONE

The first topic studied in Ed C 140 has tradition-
ally dealt with the concept of measurement, and this
orientation was preserved in the new unit. Unit One was
entitled "Extending the Senses through Measurement" and
attempted to present a comprehensive picture of the metric
system, emphasizing the relationships between various metric
measures.,

The unit ﬁas made up of four sections. Section One
introduced the meter and its subdivisions and demonstrated
techniques of graphing linear relationships. The main.
activity in this section required students to solve a
problem by plotting data and finding the resultant slope.
Section Two dealt with the concept of area as the square
of a linear measurement and introduced the Celsius (Centi-
grade) temperature scale. Here students were also taught a
quantitative m%thod for expressing the tolerance in a
measurement. Section Three presented volume as the cube of
a linear measure and extended the discussion to liters and
milliliters and the use of graduated cylinders. Time was
discussed briefly and students were asked to perform a
simple activity involving the use of a stop watch and the
graphing of their resultant data. The tape script for this
sectionAis printed in Appendix A as an example of the course
material. Copies of the slides which accompanied this tape

e
script may be found in Appendix B. To conclude the unit,
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Section Four first dealt with mass and the metric measures
of grams and kilograms and then directed students in per-
forming a summary activity which incorporated almost all of

the concepts and techniques used throughout the unit.
COMPUTER CHECK POINTS

Hardware and Software

At the end of each secgion in the new Unit.One,
students were directed to go to a computer terminal located
in an adjacent room.to check their progress. This terminal(
was an IBM 2741 Selectric teletypewriter and was linked
through the university telephone lines to an IBM System/370
computer located elsewhere on campus. The check point
programs ran under a virtual memory operating and time-
sharing system with the capability of utilizing disk storage
as core memory. Two unique features of this system were
extremely meaningful to the currect study as they greatly
simplified program control and essentially eliminated the
user's need for any knowledge of the computer system to run
ﬁhe programs. These features are dispussed in the following

paragraphs.

Executive routines. Access to the computer was

gained by dialing the system on a Dataphone and entering
"logon edcllO student". This procedure was outlined both on
a sheet posted on the wall and in more detail on a cassette

e
tape next to the terminal. The code "edclhO student" was

-~
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chosen for relevancy, as most of the students had never
worked at a computer terminal before and the author wished
to make as much of the computer experience as possible
meaningful to the student.

A system message stating the time and date was then
typed to the student (see Appendix C, page 102). At this
point, it was necessary to load and execute the check point
registration program. This procedure was handled by an
executive routine which was executed automatically by the
mere pressing of the carriage return key. Executive
routines differ from most normal computer pfograms in that
they allow regular system commands to be interspersed within
the program structure. The executive program first iden-
tified Ed C 140 and printed an introductory message (see
page 102), It thén set up a temporéry work space, copied
the relevant program and data files into this work space
(while maintaining backup files in a separate storage area),
and began execution of the check point registration program
without any further input required by the student. After
the student had completed his work, this same routine copied
his data files back into the permanenf storage area.

Thus the user needed only to log on to the computer

system with the course code and program execution was begun

- automatically. Other executive routines allowed recovery of

-~

prbgram execution after abnormal termination (which sometimes

occyrred while the programs were still being debugged) with-

out loss of the data files. These routines could be evoked
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by the entry of a single word. (The functions of these
routines are documented in the sample run of the administra-

tion program. See Appendix F, page 152.)

Program chaining. The second software feature which

simplified program control was the BASIC "chain" command.
This command could be inserted into a normal BASIC language
program with an argument naming another BASIC program (see
Appendix E, page 129, line 15150). When executed, this
statement cleared the workspace of the current program,
loaded the progrém named by the argument, and began execu-
tion of the new program. Thus, by chaining one program to
another, an unlimited number of BASIC programs could be )
executed without requiring the user to issue any system
commands. This feature was extremely useful to the current
study as the BASIC compiler imposed a limit of 800 statement
lines per program and the entire check point system required

over 5000 statement lines.

Courseware

The registration program sérved as the main entry
point into the complete network of CMI programs in the
student environment. The basic structure of this network
is shown in Figure 1. Each box in this figure represents a
separate computer program and the connecting arrows
répresent paths available by program chaining. The

priptouts from two runs of Check Point 3 are reproduced in

Appendix C and these are discussed in the next section to
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demonstrate the system's characteristics. ‘Copies of the

slides which accompanied this check point may be found in
Appendix D. The system will be discussed first from the
student's view and then from a programmer's view. The
latter discussion will present some of tﬂe programming tech-

niques developed to attain the‘goals of this study.

- The student's view. ©Students gained access to the

system by entering "logon edcliO student" as was explained
on page 30 and is shown on page 102 of Appendix C. The
executive routine was then evoked by pressing the carriage
return key. The student was warned that internal struc- .
turing was going to take place and that he or she would have
to wait a few minutes to begin.

The first messége typed by the registration program
itself asked the student if he or she had ever registered at
the terminal before (page 102). By indicating "no", the
sample student (a girl) caused the system to chain to the
routine for registration pf a new student (see Figure 1).
The message "One moment please..."'was typed whenever
program chaining was to take place beéause terminal oper-
ation paused for several seconds during compilation of the
new program,

The new student~}egistration program led the student

through choosing a code name and registering his or her full

name on the class roster (pages 102 and 103). When this

was completed, control was returned to the main registration

-
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program and the student was asked to séiect a program option
(page 103). The sample student indicated that she wished to
run a check point program and phen'exercised the option to
print a list of the availablé sections with computer check
points. From this list, she chose tovrun the check point
program for Section Three in Unit One.

At this point, the program scanned its log file to
see if the student had ever run this check point before.
Since she had not, the introductory message for Check
Point 3 was printed (page 104). The sample student then
exercised the option to print an explanation. of the system
codes for controlling question presentations. (This *
explanation was printed automatically on each student's
first run of Check Point 1.) After this explanation, the
student was instructed to turn on the slide projector and
the system chained to part one of Check Point 3 and
presented the first question.

Since the sample student had never run this check
point before,.each question was presented in turn (pages 104
to 107) with the program automatically chaining to part two
after question fi&e (page 106). Question variations were
selected at random, and two attempts were usually allowed at
solving each problem. Diagnostic messages were printed to
the student contingent upon his responses, and response
codes were recorded for both his first and last entries.

Whep an unidentifiable response was entered (see Question 8,

_page 107), the student's complete entry was stored for later
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instructor evaluation. After completiéh of the check point,
the system chained to the score recording program (page 108).
Student scores were evaluated for satisfactory
completion on the basis of the number of questions answered
correctly. ‘If less than two questions had been answered
incorrectly, the student was directed to proceed to the next
section. As the sample student answered only six of the nine
questions correctly, she was asked to review her work and
given another opportunity to run the check point. She
elected to redo only those questions which she had missed
and caused the check point program to be reevoked (pages 108
to 109). Those questions which had been answered correctiy i
were flagged, and only those ahswered incorrectly or omitted
were presented. Question variations were determined by a
subroutine which guaranteed that a specific variation was

never presented to the same student twice in succession (see

lines 16000 through 16180 on page 130 of Appendix E).
Subsequent execution of the score recording program
caused the current and cumulative scores to be displayed

(page 110). The cumulative score was a simple conglomerate

of the best scores achieved on each question. The sample

student chose not to rerun the check point program a third

time even though her status was still not satisfactory. The
program then directed her in logging off the computer.
A second session at the computer terminal is repro-

duced on pages 111 to 115 of Appendix C showing other aspects

of the check point system. When the sample student logged

-~
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on after she had already registered, she only needed to
enter her code name to begin the terminal session (page 111).
As she requested to run a check point which she had run
previously, her present cumulative score was computed and
displayed (page 112). Upon completion of the check point,
the student elected to view the status of her work, and the
table shown on page 115 was printed. The terminal was then
disconnected from the computer by typing "logoff' after

program termination had occurred.

The programmer's view. The computer programs which

made up the student environment were all written in the
BASIC language (IBM, 1973). Most of the programming
capabilities in the version of BASIC used were no more
powerful than those available in the version implemented on
. most minicomputers. This language was chosen because it is
available on almost all time-sharing computers (especially
those used in educational institutions) and thus affords
maximum exportability of the techniques developed.

Listings of'the'BASIC language computer programs for
parts one and two of Check Point 3 and the score recording
program are printed in Appendix E. Three important features
of these programs will be discussed from a programmer's
point of view: response coding, digit packing, and file
management. These aspects are highlighted because the
techniques developed may be easily translated to other BASIC

installations.

~
-
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1. Student responses to each dﬁestion were cate-
gorized and translated into single digit codes. For all
questions, code "O" denoted that the question had been
passed or omitted, codes "1" to "5" that it had been
answered incorrectly, and codes "6" to "o that it had been
answered correctly. This technique allowed the program to
record which of five different kinds of mistakes had been
made or which question variation had caused the correct or
incorrect response. The codes did not have the same signi-
ficance for each question except for the general correct and
incorrect format stated above. The significance of each
score was documented within the program (see pages 124, 126,
129, 134, 137, and 138). Two response codes were recorded
for each question, corresponding to the first and last
responses entered. This double record assured that the
student's first response would be saved for item analysis
even if the question was subsequently answered correctly.
When the student's score was evaluated, the first code was
used only if the second score was zero, thus indicating that
only one response had been entered. Both codes were set to
zero when a question was omitted completely (see lines 2220
to 3210 of the score recording program on page 1.4L3).

2. The single digit response codes were packed into
log records by a routine which performed "pseudo" string
manipulation. (The routine differed from regulaf string

manipulation in that individual storage locations could not

_be addressed directly. See lines 1140 to 1270 on page 142.)
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This techniques allowed a three-digit student identification
number, a two-digit unit number, a one-digit check point
number, a one-digit satisfactory completion flag, and up to
28 one-digit response codes to be packed into five seven-
digit numbers for addition to a disk file. (Data handling
in the version of BASIC used did not allow a number longer
than seven digits to be stored as an integer without the
use of extended precision.) The format specifications for a
packed log record are shown in Figure 2. Log records were
unpacked by a second "pseudo" string routine which truncated
the seven-digit numbers to the left and right of the desired
digit (see lines 28200 to 28540 of the administration .
program on page 172). This routine utilized two functions,
INT(X) and FNA(X), which returned the integi#s? and frac-
tional parts of "X" respectively. (INT(X) is an intrinsic
BASIC function, while FNA(X) was defined by the statement
FNA(X) = X -~ INT(X). See line 120, page 121.) Thus, the
second digit (which indicated the check point number and is
represented below by "C") in the first number of a packed
log record (represented by "R1") could be extracted by the
following calculation:

C = 10 * FNA(INT(R1/10)/10)
It may be seen that thié expression is algebraically equi-
'valent to a slightly simpler form,
C = INT(L1O*FNA(R1/100))

but this latter calculation often caused digits one less than

the correct value to be returned. This mistake occurred due
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to the nature of BASIC data handling when converting numbers

from integer to real.mode and back again. When changing

from integer to real--as required by the FNA function--~the
computer sometimes translated "6" to "5.999999"., If the

integral part of this number was subsequently requested--as

in the second equation--the calculation would return 5"

instead of "6"., Thus, the first equation was used because

it computed the integral part first, but it alone would

still not reproduce completely accurate data in integer '
mode. The values from this computation were therefore

passed to a rounding subroutine which converted real numbers

which were not integers to the next higher integer while * \
leaving those that were integers unchanged (see lines 22000

to 22075, page 130).

3. Packed log records weré added to the existing
log file by appending them at the end, thus preserviﬁg the
chronological characteristic of the file. Since the version
of BASIC used allowed neither random access to files nor
access in read and write modes simultaneously, it was
necessary to copy the entire log into a temporary file and
then rewrite it back into the original file, adding the new

log records to the end while in write mode (lines 1000 to

1340, page 142). The first entry in the log file indicated
 the number of five-word records present. It would also have

been possible to read the log file into core memory and

rewrite it from there--thus saving the time required for

_writing to and reading from a temporary file--but this
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approach would have iimited the size of the log file to the
size of the available array area, a critical factor in
smaller computers. The technique employed limits file size
only by available disk space.

Six other files were used by the program, although
only four were allowed to be open at any one time. The

eight files are listed below by the name and number with

which they are referred to in the program listings.

1. CODENAME: the list of code names for all users;

2. REALNAME: the last and first names of all users
with corresponding registration flags indicating whether or
not they were students registered in Ed C 140;' * i

3. LOGFILE: (described above):

L. PASSFILE: used to pass data such as the student
identification number; previous scores, and question presen-
tation flags from one program to another during chaiﬁing;

5. NSTRDANS: the number of stored answers in files
six and sevens e

6. NUMERANS: three-word records storing unexpected
or speclal numeric responses entered by students including
packed codes indicating the unit, check point, and question
numbers at which the response had been entered as well as
the student's identification number and the response code
recorded;

7. ALPHAANS: three-word records storing unexpected

or special alphameric responses entered by students with

packed codes as described above; and
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8. HOLDFILE: the temporary file described above.

ADMINISTRATIVE PROCEDURES

A separate on-line program environment which linked
to the student data files was provided for the course
instructors. This environment assumed that the instructors
had no more knowledge of the computer hardware and software
than the students, and thus also employed executive routines
and the "chain" command to handle program loading and
execution, All that was requifed of the instructor was a
knowledge of the courseware for interpreting the displays
generated. The program network fér this environment is =«
diagrammed in Figure 3 and a sample run of the administra-
tion programs is reproduced in Appendix F. This system will
again be discussed from both the user's and the programmer's

viewpoints.

The Instructor's View

Thirty-two administrative options were available to
the instructor, and each was evoked simply by entering its
number (see page 150). If the option chosen was not in the
current program, the required program was chained and
current parameters were passed to it via the pass file just
as in the student environment. The first option printed
detailed instructions for the operation of the system

(page 151), while the second documented the "special CMS

(Conversational Monitoring System) commands" which evcked

-~
-
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executive routines and performed the functions specified on

page 152.

The value of interactive CMI is clearly demonstrated
in many of the sample options which follow. Option 24
allowed the instructor to create a log record for a student
whose data did not get recorded (as sometimes happened while
the programs were still being debugged) or for extraordinary
circumétances (see pages 153 to 155). The instructor was
led through this operation step by step and the results of
his actions were immediately displayed (page.15h). He was
even informed of how to correct his actions if he was not
satisfied with the results. In the case demonstrated, thé
instructor created two log records for Denise Michaud. To
display these records as the student would see them, he then
exercised Options 11 and 12 and caused chaining to other
administration programs (see pages 155 to 156). Sinée data
had been passed to the new programs, the user was still able
to specify "same" when asked for the student's name and the
program used the identification number for Denise Michaud
rather than Pierre Michaud.

The functions of most options are straight-forward
and may be inferred by examination of the examples printed
in Appendix F. The option on page 162 demonstrates the type
of error messages that were generated when incorrect or

unrecognizable parameters were entered by the user.

Response was immediate and mistakes were easily and quickly

_corrected.
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' Analyses of student performance are demonstrated by
Options 16, 17, and 18 (pages 162 to 16L). Option 17
provided a detailed item analysis for one or all questions
in a specified check point. The execution of this option
required extensive unpacking of the iog file and demon- °

strates that even this complex computation may be carried

~out on-line with the results printed to the user within

several seconds. Further analysis of this question was
attained by exercising Option 18 and viewing the actual
responses given by students who made unrecognizable entries.
These two options displayed detailed information on the
construct validity of each question and thus provided *
excellent guidelines for the revision of the evaluative

materials.

The Programmer's View

The reader may tracé the program flow for some of
the options demonstrated in Appendix F by referring to the
listing of Administration Program Part 4 which appears in
Appendix G. Each administrative.option operated as an
independenﬁ subroutine from a small routine which directed
the user in option selection (lines 20000 to 20530, pages
170 to 171), and generous use was made of secondary subrou-
tines for functions which were performed repeatedly in many
options. These secondary subroutines included digit

conversion from real to integer mode (lines 14100 to 14200,

d
page 167), data initialization (lines 15300 to 15490, page

e
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168), specification of an individual student (lines 16500 to
16985, pages 168 to 169), alphabetization (lines 17000 to
17220, pages 169 to 170), and input code interpreting (lines
18000 to 18150, page 170). e

The same programming techniques for digit packing
and file management that were discussed for the check point
programs were used in several instances. For example, the
routine at lines 27160 through 27290 on page 171 unpacks the
log file for item analysis as described previously. The
routine at lines 28200 through 28540 (page 172) performs a
similar function and generates a cumulative score. In
general, each routine was designed to provide maximum ease
of operation while still protecting the data files from

accidental changes by the naive user.
SUMMARY

The on-line CMI system created for this study has

been described from both the user's and the programmer's

-~

points of view. The special character of interactive
computing has been highlighted as é,méans of providing
instructors with fast access to evaluative data on individ-~
ualized instruction regardless of their knowledge of
computers. The use of two unique virtual memory software
features was related to the current study, but emphasis was
placed on those characteristics which are more general in

nature and translatable to other installations. Several

programming techniques have been specifically documented to
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faéilitate replication of the check poiﬁt system on other
computers. The system's capabilities were demonstrated by
annotating sample runs of the programs which appear in the
appendices.

Attention shall now be turned to the data which was

collected during the system's operation and subsequent

evaluation of the check point system itself.

~
e
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Chapter 4
USE OF THE MODEL
INTRODUCTION
Two types of information were collected while the

check point model was being used: course data and'system
data. The former pertains to the model's courseware and was
generated from student files by the administration programs.
This information provided guidelines for revision of the
audio-tutorial materials and the BASIC language check points.
The latter data were recorded by the operating syétem
monitor and suggested several changes in the overall pro-
gramming design of the check point system itself. These two

categories of data will be presented and discussed in turn.
COURSE DATA

The Sample

Approximately 36 students worked through Unit One
and the accompanying check points. These students were ail
non-science majors iﬁ the Colleges of Education and Arts and
- Sciences at the University of Maine, and most had no previous
science courses at the college level. The performance of

these students on Check Point 3 will be-examined in detail.

;"/ . .
A full examination of their performance on all check points

-~
-
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is not possible within the scope of this thesis due to the

volume of data involved. By discussing Check Point 3 once
again, the reader may refer to the instructional and evalu-
ative materials reproduced in the appendices for clarifica-
tion of specific aspects mentioned below. All tables were
made from actual printouts of the administration programs

and portions of the check point program listing.

Overall Performance

The questions in Check Poiht 3 were based on the
behavioral objectives for Section Three (see Appendix B,
slide 53). These questions therefore involved identifying
and relating metric units of volume, computing volumes of
various objects, using graduated cylinders, and réading a
stopwatch. Table 1 summarizes the overall student perfor-
mance on this check point, where satisfactory completioh
signifies less than two incorrect responses. It can be
seen that only one student out of 36 was not able to
complete the check point satisfactorily after two runs, and
thus one of the following two conclusions may be drawn
concerning students' mastery of the béhaviorgi objectives as
measured by this check point: either the instructional
materials did a fairly good job of assisting each student
in achieving the objectives or most students were competent
in the objectives from preﬁious experience. Since over 60%

of the students completed the check point satisfactorily on

e

their first run, it would not be reasonable to infer that

-~
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Overall Student Performance on Check Point 3

51

Total number of students attempting check point 36

Number completing satisfactorily on first run 23“
Number completing satisfactorily on second run 10
Number trying only once and still incomplete | 2
Number trying twice but still incomplete 1

63.9%
27.8%

6%
25
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the contingency messages generated forﬁﬁrong responses did
more teaching than the audio~tutorial materials themselves.
However; of the 11 students who did not complete the check
point satisfactorily on their first run and who did attempt
it a second time, the table shows that 10 did meet the
cfiterion on the second run. Therefore, it may be asserted
that the contingency messages Qig play a significant part'inv
clarifying the questions and guiding students toward finding
the correct answers. (It should be recalled that a student
was never presented with the same question variation on the
the second run which he or she had received on the first
run,)

Further analysis of student performance was achieved
by examining thevactual response codes scored. This
analysis provided data on weaknesses in the check point

programs as well as the audio-tutorial presentations.

Item Analysis

Tables 2 thrbugh 10 present item analyses for each
of the nine questions in_Check Point 3. It should be noted
that the "first" and "second" tries of a question refer to
each run. That is, if a student answered a question
incorrectly'twice on his or her first run and then answered»
it correctly on his first try in the second run, his correct
response would be recorded as a first try. This convention

explains why the total number of attempts for each question

s

W

[Text continued on page 62.]
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TABLE 2
Item Analysis: Question 1, Check Point 3
No. of students
‘ Designated Significance scoring code on
Code
for this question First|Second|Either
try try try
1 Incorrect response to var. 1 0 1 1
2 Incorrect response to var. 2 1 1 2
3 Incorrect response to var. 3 3 1 L
L | (Not designated) 0 0 0 4
'5 Unidentifiable response 20 0 20
6 Correct response to var. 1 10 L 1L
7 Correct response’to var. 2 3 9 12
8 Correct response to var. 3 2 5
9 (Not designated) ' 0] 0 0
Total no. of éttempts - 39
Correct on first try 15 38.5% of total
Incorrect on first try 2L,  61.5% of total
Correct on second try 18 75.0% of no. wrong on lst try
Incorrect on second try 3 12.5% of no. wrong on 1lst try
Passing on second try 3 12.5% of no. wrong on 1lst try
Correct on either try 33  84.6% of total
Incorrect on both tries 3 . 7.7% of total
Incorrect, then passing 3 7.7% of total
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TABLE 3

Item Analysis: Question 2, Check Point 3

No. of students
Designated Significance scoring code on
Code
: for this question First|Second|Either
try try try
1 Incorrect response to var. 1 1 0 1
2 Incorrect response to var. 2 0 0 0
3 Incorrect response to var. 3 1 1 2 ‘
L Incorrect response to var. L 3 2 5 '
5 (Not designated) 0 0 0
6 Correct response to var. 1 13 1 14
7 Correct response to var. 2 L 0
8 Correct response to var. 3 8 0 8
9 Correct response to var. 4 8 1 9
Total no. of attempts 38 .
Correct on first try 33 86.8% of total
Incorrect on first try 5 13.2% of total
Correct on second try 2 L40.0% of no. wrong on lst try
Incorrect on second try 3 60.0% of no. wrong on lst try
Passing on second try - O 0.0% of no. wrong on lst try
Correct on either try 35 92.1% of total
Incorrect on both tries 3 7.9% of total
Incorrect, then passing O  0.0% of total

~

P
L
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TABLE L
Item Analysis: Question 3, Check Point 3
No. of students
Designated Significance scoring code on
Gode for this quesﬁion First |Second|Either
try try try
1 Ihcorrect response to var. 1 I3 3 7 |
2 incorrect response to var. 2 1 0 1
3 Incorrect response to var. 3 5 2 7 ;
.h Incorrect response to var. 4 5 0 -5 ‘
5 (Not designated) 0] 0] 0
6 Correct response to var. 1 6 1 7
7 "Correct response to var. 2 L 1 . 5
8 Correct response to var. 3 6 3 9
9 Correct response to var. 4 7 5 12
Total no. of attempts 38
Correct on first try 23  60.5% of total
Incorrect on first try 15 39.5% of total
Correct on second try 10 66.7% of no. wrong on 1lst try
Incorrect on second try 5 33.3% of no. wrong on 1lst try
Passing on second try 0 0.0% of no. wrong on 1lst try

Correct on either try 33 86.8% of total
Incorrect on both tries 5 13.,2% of total
Incorrect, then passing 0 0.0% of total

7
»

W




TABLE 5

Item Analysis: Question 4, Check Point 3
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No. of students
Designated Significance scoring code on
Code
for this question First|Second|Either
' try try try
1 Incorrect response to var. 1 2 1 3
2 Incorrect response to var. 2 2 0 2
3 Incorrect response to var. 3 3 1 L
L Incorrect response to var. 4 L 2 6
5 (Not designated) 0 0 0]
6 Correct response to var. 1 9 1 10
7 Correct response to var. 2 7 1 8
8 Correct response to var. 3 9 2 11
9 Correct response to var. 4 - 3 2 5
Total no. of attempts 39
Correct on first try 28  71.8% of total
Incorrect on first try 11 28.2% of total.
Correct on éeébnd try 6 5L.5% of no. wrong on lst try
Incorrect on second try L  36.4% of no. wrong on 1lst try
Passing on second try - 1 9.1% of no. wrong on 1lst try
Correct on either try 34 87.2% of total
Incorrect on both tries L 10.3% of total
Incorrect, then passing 1 of total

L

o

P
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TABLE 6
Item Analysis: Question 5, Check Point 3
No. of students
Designated Significance scoring code on
Code
for this question First|Second|Either
: ’ try try try
1 Incorrect response to var. 1 8 5 13
2 Incorrect response to var. 2 7 L 11
3 Incorrect response to var. 3 L 1 5
L Incorrect response to var. 4 9 8 17
5 (Not designated) 0 0 0
6 Correct response to var. 1 6 3 9
7 Correct response to var. 2 L 3 7
8 Correct response to var. 3 L 3 7
9 Correct response to var. L 1 1 2
Total no. of attempts L3
Correct on first try 15  34.9% of total
Incorrect on first try 28 65.1% of total
Correct on second try 10 35.7% of no. wrong on 1lst try
Incorrect on second try 18 64.3% of no. wrong on lst try
Passing on second try 0 0.0% of no. wrong on lst try
Correct on either try 25 58.1% of total
Incorrect on both tries 18 141.9% of total
Incorrect, then passing 0 0.0% of total

-
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TABLE 7
Item Analysis: Question 6, Check Point 3
No. of students
Designated Significance scoring code on
Code :
for this question First {Second|Either
' try try try
1 Incorrect response to var. 1 L L 8
2 Incorrect response to var. 2 1 0 1
3 Incorrect response to var. 3 0 0 0 .
L Incorrect response to var. 4 0] 0 0 '
| 5 Volume read at top of miniscus 14 0 1L
6 Correct response to var. 1 17 14 31
7 Correct response to var. 2 3 1 L
8 Correct response to var. 3 0 o 0
9 Correct response to var. L 0 0 0
' Total no. of attempts 39
. Correct on first try 20 51.3% of total
Incorrect on first try 19  L48.7% of total
Correct on second try 15 78.9% of no. wrong on lst try
Incorrect on second try L 21.1% of no. wrong on lst try
Passing on second try 0 0.0% of no. wrong on 1lst try
Correct on either try 35  89.7% of total
Incorrect on both tries L  10.3% of total
Incorrect, then passing 0 0.0% of total
/'/ '




TABLE 8
Item Analysis: Question 7, Check Point 3
, No. of students
Designated Significance scoring code on
.Code for this question First|Second Either.
try try try
1 Incorrect response to var. 1 Ov 0 0
2 | Incorrect response to var. 2 0 0 0
3 Incorrect response to var. 3 5 L 9 ‘
L Incorrect reéponse to var. 4 1 0 1 ;
5 Volume read at top of miniscus 15 0 15
6 | Correct response to var. 1 0 0 0
7 Correct response to var. 2 O 0 0
8 Correct response to var. 3 15 16 31
9 Correct response to var. L 3 1 L
Total no. of attempts 39 .
Correct on first try 18 L6.2% éf total ’
Incorrect on first try 21  53.8% of total
Correct on second try 17 81.0% of no. wrong on lst try
Incorrect on second try L 19.0%4 of no. wrong on 1lst try
Passing on second try - O 0.0% of no. wrong on 1lst try

Correct on either try 35 89.,7% of total
Incorrect on both tries = L  10.3% of total
Incorrect, then passing 0 0.0% of total

e
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TABLE 9

Item Analysis: Question 8, Check Point 3

No. of students

Designated Significance scoring code on
Code \ for this question Fifst Second|Either

try try | try

1 Unrecognizable third entry 0 0 0
2 | "Milliliter™ = third entry 0 1 1
3 (Not designated) 0 0 0]
L "Milliliter"™ = 1lst or 2nd entry 1 0 1
5 Unrecognizable 1st or 2nd entry 5 0 5
6 (Not designated) 0 0 0
7 Correct response on third try 0 0 0
8 Correct response on second try 0 5 / 5
9 Correct response on first try 30 0 30

Total no. of attempté 36 |

Correct on first try 30 83.3% of total

Incorrect on first try 6 16.7% of total

Correct on second try 5 83.3% of no. wrong on 1lst try
Incorrect on second try 1 16.7% of no. wrong on lst try
Passing on second try 0 0.0% of no. wrong on 1lst try
Correct on either try 35 97.2% of total

Incorrect on both tries 1 2.8% of total

Incorrect, then passing 0 0.0% of total

-

-
-
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Item Analysis: Question 9, Check Point 3
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No. of students
Designated Significance scoring code on
Code
_ for this question First|Second{Either
. try try try
1 Incorrect response to var. 1 0 0 0
2 Incorrect response to var. 2 8 1 9
3' Incorrect response to var. 3 1 0 1
L Incorrect response to var. 4 0 0 0
5 (Not designated) 0 0 0]
6 Correct response to var. 1 0 0 0
7 Correct response to var. 2 - 27 7 . 3L
8 Correct response to var. 3 0 1 1
9 Correct response to var., L - 0 0 0
Total no. of attempts 36
Correct on first try 27  75.0% of total
Incorrect on first try 9 25.0% of total
Correct on second try g8 88.9% of no. wrong on 1lst tfy
Incorrect on second try 1 11.1% of no. wrong on 1lst try
~ Passing on second try 0 0.0% of no. wrong on 1lst try
‘Correct on either try 35 97.2% of total
Incorrect on both tries 1 2.8% of total
Incorrect, then passing 0 0.0% of total
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was usually greater than 36, the number of different
students who attempted the check poiht (see Table 1).

For all questions except number five, between 8 .6%
and 97.2% of the students were able to respond correctly ”
with two tries. For each of these questions, it may also be
seen that no more than 39 attempts were made, thus showing
that the data was not severely distorted by the convention

~described above. That is, for a question with 39 attempts,
only 3 students must have attempted it tﬁice since 36
different students ran the check point. Therefore, the
percentages would not have changed by more than a few points
had the tabulation algorithm been more sophisticated.

Fof most questions, the data indicate approximately
équivalent Validities for the different variations when
computed as percentages of correct respohses on either try.
For Questions 2 and 4, however, it was found that thé fourth
variation caused about 30% more incorrect responses than the

other three. Both these questions required the student to

calculate the volume of a solid given its dimensions, and
the fourth variation of each presented larger numbers for
the dimensions than the other three. Thus, the difference
in these validities may have been caused simply by students'’
~arithmetic errors when working with larger numbers.

A more striking validity difference is shown by the
data for Question 5 (Table 6), and this difference might be

attributed to something more than computational errors. In

_this question, students were asked to convert cubic centi-
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ﬁeters to milliliters, cubic millimeters, liters, or cubic
‘meters in variations one through four respectively. The
percentages of students getting each variation correct on
either try were 41%, 39%, 54% and 11% respectively. Thus,
students found it much more difficult to convert from cugic
centimeters to cubic meters than to milliliters, liters, or
cubic millimeters.
| Another interesting problem may be identified from
the data on Questions 6 and 7 (Tables 7 énd 8). These
tables indicate that a great many students read the gradu-
ated cylinders at the top of the miniscus. This mistake
could have been causedleither by student error or illegi-’
bility of the slides. Other slides might be tested in a
éubsequent use of the model to ascertain whether or not the
current photographs had caused this problem. If they had
not, the audio-tutorial presentation of this concept’WOuld
have to be strengthened, perhaps in'the following manner.
The miniscus is first introduced with slide number
59 (page 99, Appendix B) and the discussion of pages 89 to
90 of the tape script in Appéndix A. The student is then
asked to read the volume of water in the 500 ml graduated
cylinder pictured in slide 60 (page 99). The miniscus is
not at all apparent in this photograph, and thus the concept
~is not reinforced by this exercise. Slide 60 might be

replaced by a close-up photograph which shows the miniscus

in several different cylinders more clearly, and the tape

_might then ask the student to read the volume in each before
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the correct anSwérs are revealed. Alternatively, several
cylinders might be filled to specific levels, covered and
sealed to prevent evaporation, labelled with their correct
volumes, and make aﬁailable fof students' examination while

this concept is discussed. A third possibility for strength-

~ ening the miniscus concept is to ask the student to perform

an activity in which he measures several different kinds of
1iquids and observes the different characteristics of each
miniscus due to variations in surface teﬁsion.

It may be noted that an extraordinary preponderance
of a single question variation is evident in each of
Questions 6, 7, and 9. The reason for this is that these
questions wefe all in Part 2 of Check Point 3, and the
random number generator which selected question variations
was not seeded after this program was compiled. Thus it
evidéntly returned the same sequence of fandom numbers each
time the program was run. This problem could have been
avoided by using a seed algorithm based on the student
identification number and the number of times he or she had
run the check point previously, thus generating a unique

seed for each run.

Program Analysis

Tables 11, 12, and 13 present the complete reSponses
which were stored on Questions 1, 5, and 8 respectively.

This data can be used to provide additional guidelines for

e

the/fevision of the BASIC language programs as well as

-~
e
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further insight into the types of errors made by students.
- Questions 1 and 8 required alphameric responses from
the student and stored answerslwhenever they éould not be
matched by the program or weré incorrect on the third try.
Question 1 recognized 60 responses (see lines 1160 to 1238
~on pages 122 to 123), but Table 11 shows that even more
varied entries were made. About half way through the
experiment (after record number 15), this question was
changed slightly to emphasize that it was asking for the
name of a unit rather than a computed value. This seemed
to improve matters some, as 15 unrecognizable responses
were recorded in the first 20 attempts, and 9 in the
subsequent 19, However, the ability of the program to
provide the student with meaningful feedback on his or her
response to this Question must be Judged relatively low.
This ability could have been improved by-programming each
response into the check point as it was detected.

This approach was tried on Question 8. Téble 13
shows that the response "liters" was often entered for this
guestion, and this answer was prpgfammed into the check
point as a correct response., In this manner, the data
siored by alphameric questionsAwere used to increase their
construct validities.

Incorrect responses to numeric questiohs were

usually stored as deviations from the correct answer

[Text continued on page 69.]
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TABLE 11
Stored Respcnses: Question 1, Check Point 3
ﬁg;ggg Code Response
1 5 cubic mm
2 5 L20
3 5 cm
L 5 cmm
5 5 L20cc.
6 5 ml.
7 5 420cm
8 5 cm
9 5 square cm
10 5 cm
il 5 L20 .
12 5 cm
13 5 mm
1k 5 cm
15 5 3.6cc
16 5 mm
17 5 cubic meeters
18 5 meters
19 5 cm
20 5 meters
21 5 cm
22 5 m3
23 5 cubed meter
2L 5 cubic cm.
L

Pl
Vs
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TABLE 12
Stored Responses: Question 5, Check Point 3
%ﬁ;gzg Code ‘Response

1 L 0.192555

2 1 -1766.232

3 1 12606.

L L 0.014094

5 L 0.014733

6 L 1.260737

7 L . 1.899098

8 L 1.533464

9 2 -1923807.

10 2 -1510848.

11 1 106623, -
12 3 10.6920 |

13 2 ~1526472,
14 1 175725.
15 2 -1530000.
16 L ~-0.001404
17 L 1.194803
18 1 -~1790.821
Note: Responses are stored as deviations from the correct
- answer.
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TABLE 13

Stored Responses: Question &, Check Point 3

Record Code

Number Response

cc

cubic centimeters
milliliter
‘liters

liters

liters

NNV W H
S R, BV Y I S EAN AN |

liters

W
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(response minus correct answer) to avoid having to record

both the response and the correct answer. For example, refer
to the answers stored for Question 5 in Table 12. The number
of cubic centimeters presented to the student in this
question was always between 1000 and 2000. In converting to
another metric unit, the student needed to move the decimal
point the correct number of places left or right. It has
been shown previously that the most difficult variation to
this question asked students to convert cubic centimeters to
cubic meters, This conversion is performed by dividing by
1,000,000, thus giving an answer between 0.001 and 0.002.
Since all but one of the answers stored for this variation
(number 4) were positive, these data indicate that students
generally failed to move the decimal.point far enough to
- the left. More precisely, a stored answer (1) between 1.0
and 2.0 denotes that the student divided'by 1000 rathér than
1,000,000, (2) between 0.1 and 0.2 that he or she divided by
10,000, and (3) between10;01 and 0.02 by 100,000. Converse-
ly, the negative answers for variation two (converting cubic
centimeters to cubic millimeters) indicate that students
generally did not move the decimal point far enough to the
right. In fact, since these answers were on the order of
—1,000,000 one may conclude that students moved the decimal
point to the left rather than the right.
These data clearly show severe misunderstandings in

the,relationships of cubic units and indicate a need for

_detailed treatment of this topic in the audio-tutorial
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materials, The relationshi?s of cubic units were mentioned
only in regafds to one of the three sample problems in the
audio~tutorial presentation (see page 88, Appendix A). The
concept might be strengthened by asking the student to
calculate the volumes for this probiem in both cubic centi-
meters and cubic millimeters and then drawing his or her
attention to the factor of 1000 which relates these two
measures. A fourth problem might be added which deals
directly with this concept, asking the student to create a
table showing the volumes of various objects in cubic
millimeters, cubic centimeters, cubic meters, milliliters,
and liters. Finally, students might be asked to construct
cubic centimeters and a cubic meter and determine just how
many of the smaller cubes would be required to fill the

larger one.
SYSTEM DATA

The data collected by the 6perating system monitor
are summarized in Table 14, This information'élassifies the
amount that each system was used and provides several
statistics which should be taken into account in a subse-

quent implementaion of the check point system.

.

Instructor Usage

The amount of instructor time shown in Table 14 was

used maihly for entering and debugging the check point and

v

P
administration programs. These times do not, of course,

~
e
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TABLE 14

Statistics on System Usage

Number of Connect Time CPU Time
Month Logons (hours) (hours)
Use by Instructors
November .39 Ll .590 0.120
December Ll 57.582 0.547
January 35 7L.710 0.911
February 52 51.814 0.669
Totals : 170 228,696 2.247
Use by Students

- January 36 28.224 | 0.554
February_ 57 _ 63.556 0.699

F Totals 93 1 91.780 1.242

-~
Ve




e

72

include the time spent developing and writing the programs
off-line., It may be estimated that approximately equal
amounts of ﬁime were spent off-line and on, thus indicating
a total time on the order of LOOC to 500 hours for creation
of the check point system. The table shows an average of
just under one hour per student logon, and thus it may be
assumed that the four check points comprised approximately
four hours of student interaction. This ratio of 100 hours
of instructor preparation time to one hour of student time
is compatible with the result found by other studies (Simon-
sen and Renshaw, 1974), but the author estimates that
approximately half of this time was spent in creating and
debugging the registration and score recording programs
whilé‘another quarter was required for the administration
programs, Thus, it may be inferred that about 25 hours of
instructor time would be required to write, enter, aﬁd
debug additional check péints. These values are very rough
estimates indeed, but they do suggest the magnitude of time
which must be considered when planning to create a CMI

system of this type.

Student Usage

The most prominent information conveyed by the
student ﬁsage data is that students averaged nearly an hour
to run each check point. This result was highly undesirable

because students tended to become frustrated when they were
L

,«

required to sit at the terminal for so long. Perhaps the

-~
-
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most significant factors contributing £§ this time were the
printing speed of the teletypewritef and the number of
questions in each check point. The terminal printed only
14.7 characters per second, significantly fewer than most
students can read. The use of a cathode-ray tube (CRT)
terminal might have greatly increased the display rate and
thus significantly decreased student-boredom, Even with the
teletypewriter, time could have been saved by reducing the

~ number of choices available to the student in the registra-
tion program. This program might have scanned the course log
for the student's.status as soon .as he or she had registered,
and then immediately chahneled him into the check point
program which he was to run. Choices for data display
would then be offered only after the check point had been
completed. |

‘Table 14 also shows that students_dsed an avéfage of

0.0135 CPU (Central Processing Unit) hours per hour of
connect time. As the Virtual Memory System is new at the
University of Maine, the cost of Virtual CPU time has not
yet been fully validated, but has been estimated between
$200 and $250 per CPU hour. Thus, the operating cost of
the check point system itself was between $2.70 and $3.37
pef student contact hour, not including terminal and line
costs, This figure is much higher than most cost estimates
for undergraduate; college level education, a figure which

is uysually quoted as between $1.00 and $1.50 per student

_contact hour (Simonsen and Renshaw, 197L).
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- Several alterations might be made to reduce this
‘cqst, It was mentioned in Chapter 3 that an executive
routinebperformed program control for the student by setting
up a temporary work area and copying programs and data
files into this area from a permanent storage disk. This
procedure was required because the programs were stored in
packed format (800 byte records) to conserve disk space and
had to be unpacked (to 80 byte records) for execution.
However, the executive routine which performed this fﬁnction
required over 16 CPU seconds to run. If more disk space had
been allocated, the programs could have been stored in a
ready-to-run format and this time could have been saved.

The amount of saving may be calculated as follows,
Since.the executive roufine was called once per'logon, the
total time attributable to this overhead was 1488 CPU

seconds or 0.413 CPU hours, found by multiplying 93 log;ns
times 16 CPU seconds per logon. Subtracting this from the
1.242 CPU hours used, the time attributable to program
execution itself may be computed as-0.829 CPU hours. The
cost per student contact hour for program execution may
then be estimated as between $1.81 and $2.26, a reduction
of 30% over the actual cost cbmputed préviously. The cost
for the extra disk space would be negligible, as ohly two
~additional cylinders would have been needed and disk packs
of 40O cylinders apiece rent for $25 per month,

»~ Further run-time cost savings might have been

realized if the check points could have been stored as
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object programs rather than-in their BASIC language form,
thus eliminating the need for compilatioh. If the check
point system had been written in FORTRAN rather than BASIC
or if the operating system had allowed access to the BASIC

' objeét program, this could have been done. The time saving
which this approach would have made possible may be esti-
mated on the order of 16 CPU seconds pervlégon, as most
programs required about 4 CPU seconds to compile and each
run usually involved at least four compilations. This
capability could have.reduced the cost anotherFBO%, bring-
ing the cost of the system down to the level quoted previ-
ously for college education. It must also be noted that
CPU time on smaller computers costs far less than $200 to
$250 per hour, but it is doubtful that the check point
programs could haﬁe been run in a partition much smaller
than that employed without major revisiohs, as they dveraged
over 500 BASIC statements per programn.

 SUMMARY
Data from two sources have been presented on the use

of the evaluation model, indicating revisions to the audio-
tutorial lesson materials, the BASIC language check point
programs, and the overall design of the check point system

- itself., Check Point 3 was used once again to demonstrate ﬁhe
use of the administration ﬁfograms in providing feedback on

the effectiveness of the teaching and evaluative materials.

The cost of the system was studied and suggestions were made

-
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for reducing costs in subsequent implementations of the
model.

The data presented in this chapter have gone beyond
that genérated by most audio-tutorial evaluation systems in
that the computer was used to provide feedback on its own
performance as well as all aspects of the instructional
process. Revisions based on this feedback could be used to
improve instruction, increase the effectiveness of evalua-
tion, and reduce the cost of the system. The ease in

collecting this data must once again be emphasized as a

major facet of the check point system design.
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Chapter 5
EVALUATION OF THE MODEL

- The model check point system achieved varying
degrees of success in realizing the three ideal character-
istics described in Chapter 1. In short, its goals were to
provide fast, meaningful feedback to the studenf, a record
of student interaction, and easy access to all stored data.
Performance of the system in relation to each of these goals
is evaluated below. |

The data presented in Chapter 4 showed that the
system required almost an hour for students to run each
check point. This amount of time was considerably greater
than the author had intended the check pdints to reqﬁire._
Suggestions were made which could significantly reduce this
time, hopefully to as low as fifteén minutes per check
point. The contingency messages printed after incorrect
responses allowed most students who had missed a question on
their first attempt to answer it correctly on their second,
and almost all students were able.to complete the check
points satisfactorily within two runs even though different

~ question variations were presented. Thus, the model achieved
its goal in providing meaningful féedback through an auto-

mated system, but fell short of its objective to do so in a

_ short amount of time.
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A substaﬁtial amount of information was made avail-
able by the recorded data. This information was used to
suggest revisions to both the audio-tutorial instructidnal
materials and the computer-managed evaluation model. Fur-
ther analysis would be required for full evaluatipn of the
data-packing téchniques’developed, involving an examination
of run~time versus storage space costs on various computers
used for interactive CMI. The only assessménts which may be
made at this time are that data-packing may be accomplished
even with a very simple computer language and that these
techniques may provide an effective method for managing
large amounts of data in a rélatively small storage area.

The administration programs were not difficult to
use, but would have beén even more convenient if mnemonic
codes had been used to éall options rather than numbers. It
was difficult to remember the numbers oflspecific options
when thirty-two were available, and the listing of the refer-
ence numbers took fifteen minutes to type. . Thus the instruc-
tors found it easiest to print the list once and save 1t for
future reference, as they found thét"they had to refer back
to it constantly for option numbers. Although data were
computed within seconds, the printing rate of the terminal
limited the speed with which these data could be displayed.
The use of a CRT terminal might have facilitated the
instructor's work on-line, but would also have limited him

off-line without a hard copy of the generated data to study.

A possible solution to this dilemma might be the use of a
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- command which the'instructor at a CRT terminal could use to

spool the output on his terminal to a high speed printer.
This study has laid the groundwork needed to create

a completely interactive CMI system for the evaluation of
audio-tutorial instruction on a BASIC language time-sharing
computer. The techniques developed have proven effective
even though considerable refinement is warranted. Many
suggestions have been made, the implementations of which are
unfortunately beyond the scope of this investigation.
Perhaps these will be pursued in a subsequent study. Most
importantly, this study has demonstrated that a computer
system may be created to assist instructors in evaluating

individualized instruction even though the users may have

had no former experience in computing.
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APPENDIX A

TAPE SCRIPT FOR

Unit One

EXTENDING THE SENSES THROUGH MEASUREMENT

Section Three

VOLUME AND TIME

W
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INTRODUCTION
L MUSICAL PRELUDE: Jesse Colin Young, "Together" ]

You should now have completed all the requirements
for section two including the check point on the computer
terminal. If you have not, please do so before you go on.

If you have; you are ready to begin section three.
[ PAUSE 5 seconds ]

The title of this section is shown in slide number
52. Please remember to use your slide projector only in
the "low" lamp switch position if your model has more than
one lamp position. Section three will examine the concepts
of volume and time. From your work'in this section, it is
hoped that you will achieve the objectives outlined in

slide number 53.
[ PAUSE 30 seconds ]

You will notice that the objectives for section
three are parallel to those of secti;n'two. This section
is structured almost identically to the previous one, and
begins by examining volume from a mathematical viewpoint.

I will present you with the equations that you will need to
calculate volume and then ask you to solve three problems
using these equations. The second topic will examine the

use-0f the instruments that we have in the lab for finding

. volumes of liquids, gases, and irregularly-shaped solids.




85

Finally, I will discuss the operation of the stopwatches
that we héve in our laboratory and ask you to carry out an
activity which will give you an idea of their accuracy.
Refer now to slide number 54. In this slide you
see several objects whose volumes will play an important
parﬁ in some of your later experiences, All of these
objects are three dimensional and can be thought of as
having volume because they occupy space. That is, when the
objects were arranged for this photograph, they displaced
the air which originaliy occupied the space they now
occupy. The amount of space that each object occupies is

called its volume.
CALCULATING VOLUME

Volumes cén be found by one of two methods,
calculation or measurement, Slide numbef 55 shows how to
calculate the volumes of regular solids. A regular solid
is defined as an object whose top and bottom are both
identical and parallél. Note that}object three also fits
these criteria, but that its heighﬁ_is the length of an
imaginary line perpendicular to and connecting the top and
bottom planes. This situation corresponds to the compu-
tation of the area of the scalene triangle in slide A42.

You might want to refer back to that slide for clarification.

[ PAUSE 10 seconds ]

-

P
R
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Volume Formulae

In all regular solids, then, the volume is equal to
the area of the base times the height. A capital "B" is
used in the symbolic equation to represent the area of the
base of a three dimensional object. You will recall that
we used a small "b" té represent the length of the base of
a two dimensional figure in our area computations.

Using this formula for the cube, we can find the
area of the base by multiplying the width, "w", by the
length, "1", and thus write "V equals w times 1 timés hv,
The area of the circle which forms the base of the cylinder
is found by multiplying 7 times the radius squared, and |
thus the volume of the cylinder may be expressed as 7r
squared times h,

The computational units of volume are cubic centi-
meters, represented as "cm cubed" or "ccﬁ. You have/
probably heard the term "cc's" applied to the size of
injections on at least one television hospital show.

The method for calculating the volume of a sphere
is shown in slide number 56. This formula, volume equals
four-thirds ﬁr cubed, is derived by making successive
approximations as we did to find the area of a circle. .
Note again that the units are in cubic centimeters because

- four-thirds and T are pure numbers with no units while the
radius is expresséd in centimeters and is cubed in the

formula. In both this formula and the ones shown in the

_ previous slide, the volume could also be expressed in
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cubic millimeters or cubic meters if the linear measurements
had been made in these other units. The important points

are that the unit is cubic in nature and that all dimensions

must be expressed in the same unit.

Problems on Volume

Slide number 57 presents three problems on volume.
Solve these problems before you go on., As in the area:
problems, diagrams may help you visualize the objects

described. Use the value of 3.14 for .
[ MUSIC: Jesse Colin Young selection ]

To begin the first problem on slide 57 you must
determine the dimensions of the cube. The problem states
that a perfect cube has squares as all six of its sides,
and thus the width, length, and height of the cube must all
be identical. Furthermore, the volume of the cube is
1000 cc, so whatever the single length is that represents
the width, length, and height of the object, it must yield
1000 cc when it 'is cubed. Thisvsingle number turns out to
be 10 cm, which you can check by substituting it into the
volume formula. TIf the sphere is to just fit into the
cube, the sphere must have a diameter of 10 cm and thus a
radius of 5 ecm. Finally, by plugging 5 cm into the formula
four-thirds 7r cubed, we can compute the volume of the

sphere as approximately 523 cc.

i

Problem number two is a straight-forward one and -

PE
P
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simply emphasizes the point that the formula for computing
" the volume of a regular solid is applicable to any object
whose base and top are congruent and parallel, regardless of
shape. The area of the base is found by applying the
triangle'formula A=:bh to get one-half times 5.0 cm times
3.2 cm, or 8.0 square centimeters. Multiplying by the
height of the object, 25.4 cm, the volume can be computed as
vabout 203 cubic centimeters, |

The first step in problem number three is to convert
all the dimensions to the same units, If we use milli-
meters, our computation will involve very large numbers.

If we use centimeters, we will be working with smaller
numbers and our answer will have the convenient units of
gubic centimeters that we are already familiar with., So

15 mm becomes 1.5 cm, 20 mm bécomes 2.0 cm, and 14 mm
becomes 1.4 cm. The volume of the regular rectangular solid
is then found by multiplying the three dimensions together
to give approximately L.32 cubic centimeters. If you used
millimeters, the volume would be 4320 cubic millimeters.

The radius of the base of the cylinder will be
one-half its diaﬁeter, or 0.7 centimeters. Applying the
circle formula A=ﬂT2, we can find the area of the base to
be approximately 1.54 square centimeters. Finally, multi-
plying by the cylinder's height, 2.0 cm, the volume turns
out to be about 3.08 cubic centimeters. If you used

milk¥imeters, you should have found this volume to be

r/a%proximately 3080 cubic millimeters. Thus, by comparing
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L.32 cc to 3.08 cc, one can conclude that the rectangular

‘solid has a larger volume than the cylinder.
MEASURING VOLUME

Using Graduated Cylinders

With the basic concept of quantitative volume firmly
in hand, you are ready to look at some of the special |
equipment that we have in the laboratory for finding
volumes. Refer to slide number 58. Here you see a grad-—
uated cy;inder and a perfect cube. The cube measures one
centimeter in length, width, and height, and therefore has
a volume of exactly one cubic centimeter. In our discussion
of standards in section one, I pointed out the importance of
feproducibility of the standard measure of length for
purposes of international traae and communication. Measures
of volume are used so often that a secondary standard was

set up for this measure based on the primary standard of

length, This secondary standard defineg the milliliter as
exactly equal to one cubic centimeter. The graduated
cylinder on the right is calibrated in milliliters, and
contains liquid just up to the first marked division. This
amount of liquid has precisely the same volume as the metal
cube,

Slide number 59 shows a close-up of this graduated

cylinder with some water in it. Note how the water adheres

to the sides of the cylinder and appears to curl at its

.sarface. This phenomenon is known as the miniscus and is
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qaused-by the surface tenéidn of the water. When you read
a graduated cylinder, make sure that the surface of the
liquid is‘at your eye level and read to the bottom of the
miniscus. The volume of water in this cylinder is 6.6 ml.
In slide number 60 you see a much larger graduated
cylinder'and a blender which is calibrated in metric units.
The graduated cylinder holds a total of 500 ml. The slide
is a bit difficult to read, but see if you cén Jjudge the

approximate volume of water in the graduated cylinder;
[ PAUSE 15 seconds ]

The cylinder indicates a volume of approximately 388 ml.
As you can guess from the prefix "milli-", the
milliliter is really a subunit of a larger unit of volume,
the liter. Just as one meter‘was 1000 times longer than
a millimeter, so one liter contains 1000 times as much
volume as one milliliter. The blender in this slide is
made to hold one liter of liéuid,'which is actually just
5L ml more than the volume you are familiar with as one
quart. Please note that while the blender shows marks for
fractional parts of a liter, we still recommend strongly
that you use decimals. The liter is used in most industrial
and everyday applications because the milliliter is too
~small to be practical. Perhaps you have bought milk in
liter cartons while on a visit to Canada or even purchased

gaseline by the liter.

. To practice working with graduated cylinders and
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understanding the markings of laboratof} contaiﬁers, try the
following experience. Obtain a large graduated cylinder
like that pictured in the slide. .Fill a beaker or flask -
with water to its very top and pour its contents into the
flask. You may use a smaller cylinder for small containers.
Record the labelled volume of the container and measure each
three times to determine how accurately you can replicate
your results, Write up this experience and tell why you
think there is a discrepancy between the capacity of each

container and the volume marked on its label.
[ MUSIC: Jesse Colin Young selection ]

Irfegular Volumes

The graduated cylinder can be used to find the
volumes of substances other than liquids. Refer to slide
number 61. You can conveniently compute the volume of
small irregularly-shaped objects by recording the volume in
a partially filled graduated cylinder and then finding the
difference in volume when an object such as a rock is
dropped into the cylinder. In the case pictured, the two
cylinders both contained the same initial water volume of
20 ml before the chk was dropped into the cylinder on the
left. The volume of the rock is calculated by subtracting
the initial water volume, 20 ml, shown in the cylinder at
the right, from the final total volume, 22 ml, shown in the

cylirider at the left. This gives a difference of 2 ml, the

_w6lume of the rock.
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The volumes of objects which normally float in water
may also be measured with this immersion method by forcing
them to sink with some type of anchor or placing metal
weights on top of them. Of éourse, the volume of the anchor
or weights\must then be considered in the calculation and
subtracted out to find the true volume of the object you are
interested in.

\ Some substances require the immersion method of
measurement if they are to be measured at all accurately.
The following experience will demonstrate this principle to
you. Place about 20 ml of fine sand into a 50 ml graduated
cylinder. With another cylinder, measure out 20 ml of water
and pour this into the cylinder with the sand. Record the
final total volume and calculate what vclume of sand your
cylinder really contains. Think carefully about wher¢ you
should read the graduated cylinder when it contains both
sand and water, Write this experience up in your notebook
and tell why the calculated volume of sand is different from
the amount that you thought you had originally. Do not try
to get the sand out of the graduated cylinder when you are
finished, but simply place it by the sink for one of the

laboratory assistants to take care of.

[ MUSIC: Jesse Colin Young selection ]




93
MEASURING TIME

The final topic in this section of unit one is time.
Slide number 62 shows the exact definition of the familiar

unit of time that you know as the second.
[ PAUSE 10 seconds ]

Since you are already very familiar with this unit, the only
points that I need to introduce pertain to the timing

devices that we have for you to work with ian the laboratory.

Using a Stop Watch

Slide number 63 shows a standard stop watch and the
propér method for operating it. Notice that the switch is
operated with the index finger, not the thumb. This
technique is preferred because most people have quicker'
reaction times with their index fingers than their thumbs,
and also because the stems of stop watches are ofter quite
fragile and might be broken by an over-zealous jab with the
thumb. |

This stop watch is calibrated i; seconds, and once
around will equal sixty seconds. The small divisions in
between the marked seconds represeht two—tenths of a second
each. The small dial counts complete revolutions of the

" larger dial and is marked off in minutes.

Try to read the time shown on the watch in the slide.

J'/

[PAUSE 15 seconds ]
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The watch shows an elapsed time of 12.2 seconds. If you are
still unclear about the operation and reading of a stop |

watch, please see an instructor for further clarification.

Estimating Time Durations

To demonstrate the necessity of extending the senses
through measurement in scientific work, we would like you to
play a little game with your lab partner or some other
member of the class., Meters and liters may have been new
térms to you when you first began this unit, but you have
been working with seconds throughout your entire life. Yet,
I wonder how good de are at estimating elapsed times. This
game will allow you to practice using a stop watch and
analyze your ability to judgé elapsed times.

First, agree with your partner on an initial time

'.duration that you will try to estimate. Perhaps five
seconds is a good place to start. Have your partner work
the stop watch and say "go". When you think five seconds
have elépsed, say "stop". You may count or feel your pulse
or devise any other method you wish to improve your guess
short of looking at another clock or similar timing device.
Try estimating many time durations, both longer and éhorter
than five seconds.

As you work, make a table similar to that shown in
slide number 64, but try estimating about ten different

time§. Compute the percent error of each guess by dividing

»

the amount you were off by your goal and multiplying by 100%

L
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as shown in the formula. Plot this data on a gfaph. If
your points appear to be at all linear, draw a best fit line
and find its slope. Write a complete equation for the line
in the generalized form discussed in section one. Refer
back to slide number 35 if you need to review the form of
this equation. When you write up this experience in your
notebook, try to make a concluding statement about your |
findings based on your graphed data and the mathematical
relationehip that results. After you have finished this
experience, pleese go to the computer terminal and run the

. check point program for section three.
CONCLUSION

Before you go on to section four, you might like to
do a little experimenting on your own with the concepts and
techniques that have been introduced in section three. We
have an electric stop watch which one of the instructors can
show you how to operate. You might be interested in com-
paring the accuracy of the electric stopﬁﬁatch to the spring
one that you used in this section. Time one against the §
other and see how closely they agree. A significantb
accuracy factor also exists in the tip of your finger. You
might want to see how accurately you and your laboratory
partner can reproduce each other's results when you both

time the same thing., Let an object fall to the floor from e

height of one meter and see how closely you can replicate

~your data.
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These activities are supplemen£él to thé required
ones in this section, but might provide you with éonsider—
ably more experience in scientific experimentation than the
more structured activities in the unit itself, Experi-
mentation is the essence of science, and the only way that
you can really get a feel for the process of science is to
carry out a few experiments which you design yourself. The
laboratory instructors are available to help you in locating
any equipment’or resources that you might like to explore.

During section three I have been playing Jesse Colin
Young's album "Togetﬁer", and I think that you might enjoy

~ hearing the cut he simply calls "Peace Song".

[ MUSIC: Jesse Colin Young, "Peace Song" ]
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APPENDIX B

COPIES OF SLIDES FOR

Unit One
EXTENDING THE SENSES THRQUGH MEASUREMENT

Section Three

VOLUME AND TIME




BEHAVIORAL OBJECTTV - Section THREE

Given all pertinent dimensions, the student will be able to com-
pute the volumes of regular solids and spheres and describe a
technique for finding the volume of an irregularly shaped object.

The student will recognize the relationships between units of
volume, area, and length.

The student will be able to measure volumes with a araduated
cyling

The student will be able to measure times with a stopwate

The student will extend his appreciation of the need for accur-
ate measures in scientific activities.

Slide 53 | | '

Slide 54

VOLUME OF A SPHERL

VOLUME OF REGULAR SOLIDS

Volume Area ol Base  ~ heigin
Ay Bh

tamy’ - femys N om

1] Cub \ Bhwkh
2] Cilinder \ Bh rech

Slide 55 . Slide 56




Regular Solid Bh

(1

PROBLEMS ON VOLUME

Sphere: V = i

A perfect cube has sque as all six of its sides. What
would be the volume of the largest sphere that could
fit into a perfect cube with a volume of 1000 cc?
[Use or=3.14]|

What would be the volume of a candle which is a regular
solid, stands 25.4 c¢m tall, and has a triangular base with
one side 5.0 ¢m long and the altitude (height) on that
side as 3.2 cm?

Which has the largest volume: a regular rectangular
solid with dimensions of 1.2 cm by 2.4 em by 15 mm,
or a cylinder with a height of 20 mm and a diameter of
I+ mm?

Slide 57

Slide 59

99

MILLILITERS

1ml = 1cc

Slide 58

Slide 60




Slide 61

Slide 63
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The SECOND is defined as the duration
of 9,192,631,770 cvcles of the radiation |

associated with a specified transition of |
the cesium atom.

Slide 62 .

ESTIMATING TIME DURATIONS
Sample Data Table

Recorded Percent

Goal Time Off By Error

1 sec 1.3 sec .3 sec 30 %
1.5 .5 10
12.4 2.4 24
26.0 4.0 13
75.3 15.3 26

Off By

Percent Error = x 100 %
: Goal

Slide 64
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APPENDIX C

SAMPLE RUNS OF

CHECK POINT THREE
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APPENDIX D

COPIES OF SLIDES FOR

SAMPLE RUNS OF

CHECK POINT THREE
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slides for

UNIT ONE

Check Point
3
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APPENDIX E

PROGRAM LISTINGS FOR
CHECK POINT THREE
Parts One and Two

and

SCORE RECORDING PROGRAM
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***u*‘i***&*****t*t*___*****t**tt**tt

10 REM *
15 REM * »
. 20 REMARK « CHECK POINT 013, PAPRT OHE *
25 REM = . ) ) *
30REM-*tt*&*ii**t*i_*tt*tt*tt**t**t**_ﬁ**i
35 REH ’ '
40 REM :
50 REMARK: COPYRIGHT
.60 REM ]
70 REMARK: ' JESSE M. HEIMNES
80 REM o
90 REMARK: : JANUARY, 1974
100 REM
110 REM
IISR:Htt&***!i****tiittt**t*i*t*tt*****t'*
118 REM '
120 DEF FNA(X‘-X-I;T(X)
123 REMARK: "FHA(X)" RETURMS THE FRACTIONAL PART OF THE DECIMAL MUMRER ''x',
125 REMARK: "INT{X)}" RETURHS THE INTEGRAL PART OF THE DECIFAL NUMBER '"x',
130 DI S(10,2)
133 REMARK: APRAY "S" HOLDS THE SCORES ACHEIVED OM TH{IS RUM.
135 REM  —cemmcmmmccmm et e e s
140 REMARK: ROUTINE TO GATHER DATA FROM vp SFILE"
I43 REM W ~emmccceccccme e e o
150 OPEN 4, 'PASSFILE', INPUT
160 GET &4: J,T7,51,582,83,54,85
210 REMARK: "YJ" 1S THE STUDENT'S REFERENCE MUMBER.
220 REMARK: "T" 1S THE NUMBER OF TIMES HE OR SHE HAS PREVIOUSLY RUN THIS
230 REM CHECK POINT.
240 REMARK: "s1" THROUGH "“S$5" ARE SEEDS FOR THE RANDON NUHBER GENERATOR.
250 S1=S1+S2+S3+S54+S5
260 S1=RND(S1)
263 FOR K=1 TO 10
265 GET &4: F(XK),P(K)
2706 REMARK: ARRAY "F"™ IS FOR THE PRESENTATION FLAGS FUK EACH QUESTION,
275 REM WHERE "0" = PRESENT AND M1 = CiIT.
280 REMARK: ARRAY ¥“P"-|S FOR THE CUMULATIVE PREVIOUS SCORES BY QUESTION NO.
290 HEXT K : .
- 295 CLOSE & o . _
300 REM  ==-cecccemcccrcccc e cem e
310 REMARK: ROUTINES FOR OPENING STORED AHSUER FILES
320 REM  =me-ccccccccccccccccccccccc e ee e
330 OPEN S, "NSTRDANS!, INPUT
340 REMARK:  FILE "NSTRNANSY CONTAINS TWO ELEMENTS, "u6"™ & YM7", WHICH .
350 PEM INDICATE THE NUMBER OF ENTRIES N FILE #6, "NUMERANSY, AND
355 REM FILE #7, YALPHAANS", RESPECTIVELY
360 GET 5: N6,N7
370 CLOSE 4,5
380 OPEMN 6, 'HUMERANS', INPUT
390 OPEN 7, 'ALPHAANS', INPUT
400 OPEN 8, 'HOLDFILE',OUTPUT
410 REMARK: FILE #6 CONTAINS RECORDS OF STORED NUMERIC ANSHERS.
420 REMARK: FILE #7 CONTAINS RECORDS GF STORED ALPHAMERIC ANSWERS.
430 REMARK: FILE #8 IS USED TO HOLD TEMPORARY DATA.
b0 REM = = = @ = = o o e e e e e m et e o e s e 4 e et m et e eem. -
L60 REMARK: THE FOLLCWING STATEMENTS-READ IM THE EXISTING STORED ANSUER FILES
470 REM AND STORE THEM TEMPORARILY 1IN "HOLDFILE"
490 FOR K=1 TO NG+1
500 GET 6: R1,R2,R3
510 PUT 8: R1,R2, RS
520 NEXT K
530 FOR K=1 TO N7+1
540 GET 7: R1,R2,R$
550 PUT 8: Rl,R2,R$
640 NEXT K
G45 REM = = = = = = = @ o & o e e q mmm e e m et e m e e o ammme - -
650 RENARK: THE FOLLOWING STATEMEMTS REVWRITE THE EXISTING STORED ANSWER FILES

653 Ret AND OPEN THEM TO RECEIVE OQUTPUT FPRO! THIS PROGRAIIL.
660 OPEN 6, 'NUMERANMNS!,OUTPUT &
670 - OPEN 7, 'ALPHAANS!,OUTPUT

L




680

690

© . 700

- 710
~ 720
730
740
750
© 760
. 770
780
785
790
795
800
810
820
- 830
840
843
845
8u7
850
. 851
853
860
~870
880
830
‘900
945
950
955

- 1000

1010
1020
1030
1040

-1050
1080
1085

1087
1088
1090
1100
1110
1113
1120
1122
1124
1126
1128
1130
1132
1134
1136
1138
1140
1142
1144
1146
1148
1150
1152
1154
1156
1158
1160
1162

3164

122

OPEN 8, "HOLDFILE',INPUT
FOR K=1 TO NG6+1 .

GET 8: R1,R2,R3

PUT 6: R1,R2,R3

NEXT K :

FOR K=1 TO N7+1

GET 8: R1,R2,R$

PUT 7: R1,R2,R$

NEXT K

REM-—~= ' = = = = = 2 = 0 = 2 0 = @ = o o = = = = 2 =0 = = oaneea=
Us1 _ _ E .

REMARK: MU' IS THE UNIT NUMBER OF TH!S CHECK POINT.

c=3 ’ '

REMARK: "C" 1S THE SECTION NUMBER OF TH!S CHECK POINT.

A$(1)="'A" : : :

A$(2)="B"' -

as(3)="'c!

A$(4)="D' ' : S

REMARK: ARRAY YAS3'" 1S USED TO REFERENCE VARIOUS SLIDES.

DIM U$C20),V$(20),Y$(20)

REMARK: THE ABOVE ARRAYS ARE USED FOR QUESTION VARIATIONS.

USE X$

REMARK: "X$" 1S A DUMMY VARIABLE, USED TO RECEIVE AN ARGUMENT FROM

REM A CHAINED PROGRAN. - : :
REM = = = = = = = = 0 @ = = % 2 0 0 = = = = = = = = = = = = === = = = -
PRINT _ :

PRINT ‘QUESTIONS FOR CHECK POINT # 3!

PRINT : . :

PRINT

PRINT

REM . _ .
REH **’*k*Q*Q**i*_***t,********t******‘****
REM B o :
'F F(1)=1 GOTO 2000

REM  =mmcmcccccccacsae

REMARK: QUESTION (1)

REM  e=sc=secccecene- )

Q=1 : ' : '

REMARK: VQ" IS THE NUMBER OF THIS QUESTION FOR ARRAY SUBSCRIPT REFERENCE.
GOSUB 16000

REMARK: "sS1" IS THE VARIATION NUMBER FOR THE CURRENT PRESENTATIOM OF THI!S
REM QUESTION AND 1S SET BY THE CONTINGENCIES OF THE SUBROUTIHE
REM . VHICH BEGINS AT LINE 16000.

IF S1<4 GOTO 1120 )

Sl=1 : : ’ L

REMARK: ANY OF THE FOLLOWING 60 RESPONSES WILL BE RECOGN!ZED FOR. THIS
REM QUESTIOHN. ‘

us( 1)="cc!

us( 2)='c ¢!

us¢ 3)='cns’

Ust sy='cy 3!

Us( 5)='c 13!

Use 6)='c M 3!

Us( 7)="Chixx3"

Us( 8)="MILLILITER'

U$C 9)="HILLILITERS'

Us(10)="MILLl LITER!

Us(11)="MILLl LITERS'

U$(12)="HILLILITRE!

US(13)="MILLILITRES"

U$(14)="CUBIC CENTINETER"

U$(15)="CURIC CENTIMETERS'

U$(16)="CUBIC CENTINETRE'

Us(17)="CUBIC CEMTIMETRES'

U$(18)="CUBICCENTHIETERS!

U$(19)="CUBICCENTIIIETER!

U$(20)="CENTIMETERS CUBED'

V$( 1)="CURIC METERS'

V$( 2)="CUBIC METRES!

v$( 3)="METERS CURED!
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1166 V$( 4)="METRES CUBED'
1168 Vv$( 5)='cumic M' : ‘ B '
1170 V$( 6)='CUBICMETERS! : : S
1172 v$( 7)="CUBICMETRES!? '
2174 V$( 8)="CUBIC METER!
- .— 3176 V3( 9)="CUBIC METRE!
©721178 V$(10)="METERSCURED!
1180 V$(11)="'METRESCUBED!
1182 v$(12)="METERCUBED®
“1184 'V$(13)="METRECURED"
1186 V$(14)="'CUBICMETER®
1188 V$(15)="CUBICMETRE!
1190 V$(16)="METER CUBED'®
© 1192 V$(17)="METRE CUBED!
1194 vs$(18)='cuBicH’
1196 V$(i9)="'M CUBED'
1198 V$(20)="HCUBED®
1200 W$( 1)="'CUBIC MILLIMETERS'
1202 W$C 2)="CUBIC MILLIMETRES!
1205 W$( 3)="CUBICMILLIMETERS'
1206 W$C( 4)="CUBICHILLIHETRES!
~ 1208 W$( 5)="CUBIC MILLIMETRE!
21210 W3( 6)="CUBIC MILLIMETER!
1212 Ws( 7)='CUBICMILLIKETER!
1214 wW$( 8)="CUBICHILLIMETRE!
21216 WS 9)="MILLIMETERS CURED!
1218 U$(10)="MILLIMETRES CUBED!
1220 W$(11)="I{ILLINMETER CUBED?
1222 W$(12)="HiLLIMETRE CUBRED!
T 1224 WS(13)="MILLIMETERSCUBED'
1226 U$(14)="MILLIMETRESCURED!
1228 HW$(15)="MILLIMETERCUBED! . L o R ’
©1230 W$(16)="MILLIMETRECUBED' c S : : -
--1232 U$(17)="'CUEBIC ML" : » : - :
1234 ws(18)="'cuBicnL"
1236 W$(19)="HL CUBED!
- 1238 W$(20)="MLCUBED! . . o ' .
I239 REM = = = = = = = 0 o = e e m m e - - mm - - == m....m .- '
1240 PRINT '(1) Project the slide labelled "i=-'; A$(S1); '™ in the upper ';
1250 PRINT 'right-hand corner. Enter below the NAME of the UMIT of MEASURE in!

N

-~ 1260 PRINT ! which the volume of this figure would be expressed if it ';
1270 PRINT was computed with the formula for the volume of a regular!
1280 PRINT -rectangular solid. *!;
. 1300 PRINT '(The usable codes are "pass" and "stop" ) .
e . --=1310 PRINT -
'_."“'1320 PRINT ! NAME of volume unit';
1330 INPUT E$(1) C :

1335 REM = = = = = = = I T T T T U .- a
1340 GOSUB 22725 S : ‘ -
© 1350 GOTO_1300,1790 ON G
1360 PRINT
1370 FOR K=0 TO 2
1380 FOR M=1 TO 20 -
1396 GOTO 1400,1420,14%0,1400,1420 ON S1+K , :
1400 IF E$(1)=0$ (1) GOTO 1830 . s
1410 GOTO 1450 '
(1420 IF_ES(1)=V$(M) GOTO 1830
-~ 1430 GOTO 1450 o
1440 IF E$(1)=W$ (M) 0070 1830
1450 NEXT M -
1460 MEXT K o o
C14E5 REM = = = = = = = = @ = = - - e .- I I
T'1470 GOTO 1580,1630 ON C1
1475 REMARK: C1" COUNTS THE NUMBER OF STUDENT ENTRIES FOR THIS QUESTION.

1480 PRINT ! Your entry does not match any of the answers that | anticipa';
1490 PRINT ‘ted It will be recorded for later evaluation by one of the!

1500 PRINT instructors. Please check your spelling or re-enter your ';
1510 PRINT answer in a slightly leferent form.

1515 PRINT ! ';

1520 Ci=C1l+1

-~
PR
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1530 S(1,13=5 :

1540 IF J=0 GOTO 1300

* 1550 PUT 7: 013015, J, E$(1)
1560 N7=N7+1 -

- 1570 GOTO 1300 - -

© 1575 REM = = = = = = « = = = TS U .- - -

" 1580 IF S(1,1)<>5 GOTO 1480 )
1590 PRINT ! I am sorry, but | can''t match that answer elther. Please ';
1600 PRINT ?try just one more time, expressing your response in a ‘slightly!
1610 PRINT ! different form once again. °';

- 1620 GOTO 1520 . : . . .
1623 REM = = = = = = @ = =« = = « Rl R - I I I R

1630. LF 'J=0 GOTO 1660 e
1640 PUT 7: 013015, J, E3(1) :

1650 N7=il7+1

1660 S(1,2)=s1

1679 GOTG 1680,1700,1720 ON S1

1680 PRINT ¥ The volume of this cube should be in units of CUBIC CENTI';
1690 GOTO 1730 ’ -

1700 PRINT ! The volume of this cube should be in units of CUBIC !;
1710 GOTO 1730
1720 PRINT The volume of this cube should be in units of CUBIC P!LLI'
1730 PRINT 'HETERS If you feel that your response was equivalent to this'
1740 PRINT answer, please see one of the instructors after you have ';

1750 PRINT 'completed this check point.'
1760 PRINT

1770 PRINT ! You will get a chance to try this question again later, but i;
1780 PRINT 'right now the program will go on to the next problem.!
1790 PRINT
1800 PRINT )
1810 PRINT S T T
-~ - 1820 GOT0-2000 - — e :
. - 1823 REM = = = = = = - = EEE R L R R T I A m e e e - - - - - -
1830 IF K<>0 GOTO 1290
1840 PRINT ' - Yes, that is the correct unit.'
1850 iF C1<=1 GOTO 1870 _ e
1860 C1=1

1870 S(1,C1+1)=S1+5
"-1880 GOTO 1790

1883 REM = = = = = = = = e e e e .- @ e e e e e e et e e -
1890 IF Cl=1 GOTO 1660 . - S
1900 PRINT ! That is-not the correct unit. Please be sure you are !';

1910 PRINT 'viewing slide "', As(Sl), " and enter another answer.'!
1920 C1=C1l+1 :
. 1930 sS(1,1)=S1 -

1933 PRINT ! LTI - TR .

1940 GOTO 1300 - ">_.' - _ )

1950 REM  ~=wesccmccrcccccnacrcrcnrcre e e e e

1952 REMARK: SCORE RECAPITULATION FOR QUEST!ON #1

1954 REM = ==e==sccccmcmcccrcccr e mcrce e e

1955 REM

1956 REM ’ SCORE "’ ) DESIGNATED ‘SIGNIFICANCE

. 1958 REM o .

1960 REM 0 - NOT ATTEMPTED

1962 REM 1 " INCORRECT RESPONSE TO VARIATION NUMBER 1
: 1964 REM .2 INCORRECT RESPONSE TO VARIATION NUMBER 2
- - 1866 REM . - 3. INCORRECT RESPONSE TO VARIATION NUMBER 3

1968 REM 4 (NOT DESIGNATED)

1970 REM . . . 5_ - - UNIDENTIFIABLE RESPOMSE

1972 REM 6 CORRECT RESPONSE TO VARIATION NUMBRER 1

1974 REM 7 . CORRECT RESPONSE TO VARIATION NUMBER 2

1976 REM 8 CORRECT RESPOMSE TO VARIATION NUMBER 3

- 1978 REM 9 “(NOT DESIGNATED)

1980 REM - L

1982 REMARK: STORED ANSUERS ARE UNIDENTIFIABLE RESPONSES.

1984 REM

1986 REI = £ X ok R R AR kR R R B AR K Kk R kKK kR KK R R R * & k&

1988 REN

P
e
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2000 IF F(2)=1 GOTC 3000 .

2010 REM  ==wwcecccceccc-w-

2020 REMARK: QUESTION (2)

2030 REM  e==vcecccceccccc=- . :

2040 Q=2 - LT R

2060 GOSUB 16000 :

2065 X=51*RND

2067 REMARK: "X" 15 A MULTIPURPOSE TEMPORARY STORAGE VARIABLE

2070 L=(S1-1)* S5+0.1*INT(X)

2075 L=INT(10=L)/10

2076 REMARK: YL™ |S THE LENGTH OF THE DESCRIBED RE”TANGULAR SOLID

2078 X=51=*RND

2080 V=(S1-1)» 5+0.1+uT(X).

2085 U=1HT(10*i/)/10

2087 REMARK: "U" IS THE WIDTH OF THE DESCR!BED RECTANGULAR SOLID.
- 2088 X=101#RMND

2090 H=(S1~-1)=10+0.1=1NT(X)

2095 H=1HT(10+*H)/10

2097 REMARK: "H" |S THE MHEIGHT OF THE DESCRIBED RECTANGULAR SOLID.

2100 IF $1i<>1 GOTO 2150
.. 2110 IF H<5 GOTO 2088 v

S 2150 AsLx*V*H

2155 REMARK: "AY 1S THE CORRECT ANSWER TO THIS PROBLEH, THE VOLUME OF THE

2156 REM DESCRIBED RECTANGULAR SOLID. :
“2157 REHl = = = = = = = = = o % = @ % m e - . e me ... mm s aes ===~

2160 PRINT '(2) Please refer now to the slide labelled simply "5" which is ';
. 2170 PRINT 'in slot #18 of the slide tray. Here you see pictured a wooden'

- 2180 PRINT ! regular rectangular solid. This solid has a length of '; L;
2190 PRINT 'ecm, a width of '; W; 'an, and a height of '; H: 'em.
2200 PRINT ! Calculate the VOLUME of this solid and enter your answer ';
T 2210 PRINT 'below to the neare:t CUbIC centimeter.'
: 2220 PRINT ', :
S 2230 PRINT '(Codes 88888" and "99999" may also be entered.}' .
- 2240 PRINT . .- -
2250 PRINT ! Volume of solid" cc ; :
2260 INPUT E(2) .. . . . :
2265 REM = = = = = = = = @ = = @ = c @ @ o & o c e e e e e m e mm-

2270 GOSUB 22500
2280 GOTO 2230,2590 ON G~

2285 s2=2.1
2287 REMARK: "82" IS THE TOLERANCp ALLOHED BETWEEN THE STUDENT'S RESPONSE AND

- 2288 REM THE CORRECT ANSUER, :
2290 PRINT

2300 IF E(Q)>A+S2 GOTO 2380
2310 IF E(Q)<A-S2 GOTO 2440
T 2320 IF Cl=1 GOTO 2360 ’
, 2330 PRINT ! Your answer Is correct.
. 2340 S(Q,C1+1)=S1+5 -
© 2350 GOTO 2590 - L

2360 PRINT ! Your answer is now correct.'

2370 GOTO 2340 '

2373 REM = = = == = = = = = - e - = .- - - R T R
2380 IFCl=1 GOTO 2480 :

2390 PRINT That value Is too large. Check over your work and the ';

2400 PRINT 'volume formula and make another entry.

2410 Ci1=1

" 2420 s(Q,1)=51
2430 GOTO 2220,3190,4140 OH Q-1
2440 IF Ci=1 GOTO 2&80 )
2450 PRINT ! Your entry is téo small Please check the volume formula ';
2460 PRINT ‘and your arithmetic and enter another value.'
2470 GOTO 2410
2473 REM = = = = = = = = = = = « = B . L I I - -
2480 A=INT(10+A)/10
2490 GOTO 3260,4210 GN Q-2 N

2500 PRINT ! Your answer Is still incorrect. The volume of this regular ';
2510 PRINT 'rectangular solid Is '; A; 'cublic centimeters, found by'

2520 PRINT ! multiplying the length times the width times the height.!

2530 PRINT

2540 PRINT ! e will go on to the next problem now, but you''ll have ';




2550
2560
2555
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820

2830

2840

2850

3000

3010

3020

3030

3040

3050
3060
3070
3080
3090
3093
3100
3110
3113
3120
3123
3125
3130
3150
3160
3170
3180
3190
3200
3210
3220
3230
3235
3240
3245
3247
3248
3250
3255
3269
3270
3280

3299
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PRINT 'another crack at this one at the end of the proyram.
S(Q,2) s1

IF J=0 GOTO 2590 '

PUT 6: 013000+10*Q+Sl d, E(Q)-A

NE=N6+1

PRINT

PRINT \

PRINT -

GOTO 4000,5000 ON Q-2 ' s

S e e e e e L T )
REMARK: SCORE RECAPITULATION FOR QUESTIONS #2 THROUGH #4

o I b D et T T T TPep

REM ’

REM - SCORE DESIGNATED SIGNIFICANCE

REM i :

REM 0 NOT ATTEMPTED .

REM 1. INCORRECT RESPONSE TO VARIATION NUMBER 1

REM 2 INCORRECT RESPONSE 7O VARIATION NUMBER 2

REM 3 INCORRECT RESPCHSE TO VARIATION NUMBER 3

REM 4 INCORRECT RESPONSE TO VARIATION NUMBER &

REM 5. (NOT DESIGNATED FOR THESE QUESTIONS)

REM IR CORRECT RESPONSE TO VARIATION HUMBER 1

REM 7 CORRECT RESPONSE TO VARIATION NUMBER 2

REH 8 CORRECT RESPOMSE TO VAR!IATIOH NUMBER 3

REM 9 CORRECT RESPONSE TO VARIATION NUMBER &

REM

REMARK: STORED ANSWERS FOR THESE QUESTIONS ARE EXPRESSED AS DEVIATIONS
REM FROM THE CORRECT ANSWER AND ARE STORED ONLY AFTER TWO INCORRECT
REM RESPONSES HAVE BEEN MADE.

REM ’ :

REM % % % % & % ®# % £ & ® % & & % ® % & ® * ®* % * & * & * & % ®& % * * * &
REM : - '

IF F(3)= 1 GOTO uooo R ‘.

REM  =-ceerecccccccaw- . -

REMARK: QUESTION (3)

REM  =ecccccccccccens

Q=3 :

GOSUB 16000

X=(10#*S1+1)*RND "

IF X=0 GOTO 3060 - o ) I :
L=(S1)*5+INT(X) ' . ) o ) oo -
L=INT(L) - L = S : o

REMARK: YL" |S _THE LENGTH OF THE DESCRIBED ROD.

X=10x(S1+RND) .. . .

W=INT(X)/10 T

REMARK: "' 1S THE RADIUS OF THE DESCRIBED ROD.

A=3, 1L wllwlxl I

REMARK: MAY™ |S THE CORRECT ANSWER TO THIS PROBLEM, THE VOLUME OF THE

REM —DESCRIBED ROD.

REM ------------------- “ e @ @ m e e e w m m m m e e wm e =
PRINT '(3) Sllde 6" (in slot #19) shows 2 wooden rod. This rod is '; L3
PRINT 'ecm long and has a radius of '; W; 'aen. Find the VOLUME of ‘!

PRINT ! this rod and enter this value below to the nearest TENTH of ';
PRINT :a cub:c centimeter. Use 3.14 as the value for "pi".!

PRINT 3 :

PRINT '(Active codes: '388838" & “ggggg", )!

PRINT .

PRINT ' Volume of the ROD'; cc

INPUT E(3) ... . L

REM = = « = = & &t 2 v o T e == == = - e e e e m e me .- .- .-
GOSUB 22500 s

§2=.21

REMARK: ""'S2" 1S THE TOLERANCE ALLOWED BETWEEN THE STUDENT'S RESPOMSE AND
REM THE CORRECT ANSWER.

GOTO 2290,3200,2580 0N G+1

REM = = = = = = @ = = = e =« o v o ce o= RN RN R - -
PRINT ! That response is also Incorrect This rod has a volume of ';
PRINT A; 'cubic centimeters. This value is derived from the'

PRINT ¢ formula for the volume of a cylinder, V = B x h = 3,14 x r !;

PRINT 'x r x h., If you-are still unsure of how this volume is found, !
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3300 PRINT ! . p!ease refer back to the presentatlon or consult an ';°

]
3310 PRIHT 'instructor. This computation is extremely important, and it wi]l'
3320 PRINT ! be used in the final activity In section four;'
3330 PRINT ’
3340 PRINT ? ! will zo on to the next problem now, but you may return to ';

3350 PRINT 'this one at the end of the check point.

3360 GOTO 2560

3370 REM .

3380 REM * & ok * R R AR RN Rk Xk R R R kR LR kR kR X XX R R R R W
3390 REM : ' :
5000 IF F(L)=1 GOTO 5000

4010 REM . <~=recccccccc—ca- Co .

4020 REMARK: QUESTICH (4) o !

4030 REM  ==reccccccccnca- : : o -

4040 Q=4

4050 GOSUB 16000

h060 X=S1*10*RND

L0770 W=S1+INT(X)/10 :

4080 REMARK: "“W' IS THE RADIUS OF THE DESCRIBED SPHERE.

8090 A={L/3)*3. 10+ /%3 -
5093 RENMARK: "A" IS THE CORRECT ANSWER TO THIS PROBLEM, THE VOLUME OF THE

4095 REN DESCRIBED SPHERE. _

L0983 REM = = = = = = = = = = =« = R T R T N L
4100 PRINT '(k) Advance your projector now to slide "7" (slot #20). This ';
4310 PRINT plcture shows a wooden sphere with a radius of '; W; 'cm.'

4120 PRINT Compute the VOLUME of this sphere to the nearest TENTH of a ';
4130 PRINT 'cubic centlmeter, using 3.14 for "pi™.! .
4140 PRINT-?

4150 PRINT '(Acceptable codes are '338888" and "999938".)!

4160 PRINT

4170 PRINT ! Volume of SPHERE'; cc

4180 INPUT E(4) :

4185 REHl = = = w = o« = e o a « = S I I T T e e
4190 GOSUB 22500 o ) L. L .

4195 S2=.21 ; ’

5197 REMARK: %s2" IS THE TOLERANCE ALLOWED BETWEEN THE STUDENT'S RESPONSE AND .
4198 REM THE CORRECT AHNSVER.

4200 GOTO 2290,4150,2590 ON G+1 . .o -
34205 REM = = = = = = « =« L B R T R T
4210 PRINT ! Your entry is still not correct. The volume of a sphere is ';
3220 PRINT 'found by multiplying 4/3 times "pi" times the radius cubed.

4230 PRINT ? In this case, the volume turns out to ke '; A; 'cubic centil;

4250 PRINT 'meters. Please check your work.to find where you went wrong.'
k250 PRINT

L260 PRINT * You''1l get another chance on a similar problem at the end
4270 PRINT ‘of this program, but 1''11 go on to the next one now.

4280 GOTO 2560

4290 REM

B300 REM * & & 2% & & & % & % & & % % ® % ® & % % & *® % & & & % * * % % % * % *
5310 REM : :
5000 IF F(5)=1 GOTO 5810

5010 REM | me e e ————-—————

5020 REMARK: QUESTION (5).

5030 REM R o : ,
5031 PRINT 'The next question does not refer to a slide, so please put the ';
5032 PRINT 'projector switch into the "fan position while you are'
“5033 PRINT 'working on it. Thank you.!

5034 PRINT

5035 PRINT

5036 PRINT _ -

5040 Q=5 :

5050 GOSUB 16000
| 5060 U$(1)='HILLILITERS'
L I ) 5070 US$(2)="CUPIC MILLIMETERS'

5080 Us(3)='LITERS®

5090 U$(L4)="CUBIC METERS! . : S )
5100 V$(1)="ml ' .
5110 V§(2)="cubic mm R v :

5120 V$(3)="1

51%0 V$(4)=tcubic m




5140
5145
5147
- 5148
5150
5160
5170
5180
5190
5200
5210
5220
5223
5225
5226
5230
5240
5250
5260
5270
5280
5290
5300
5310
5315
5320
5330
5340
5350
5360
5320
5380
5390

- 5395

5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5543
5550
5560
5570
5580
5590
5600

' 5610

5620
5630
5640
5650
5653
5660
5670
5680
5690

. 5700

5710
5720

739
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X=1000+1000*RHD _

W=INT(X) - ‘ : ‘ : : -

REMARK: "W' 1S THE NUMBER OF CUBIC CENTIMETERS PRESENTED AND IS ALWAYS AN
REM INTEGER GREATER THAN 1000 BUT LESS THAN 2000.

GOTO 5160,5180, 5200 5220 cH Sl

A=W

GOTO 5230

A=l»1000

GOTO 5230

A=%{/1000

GOTO 5230 _ ,

A=l1/1000000 . . . . : :
REMARK: "A"™ IS THE CORRECT ANSWER TO TH!S PROBLEM, DERIVED FROM "y"

REM CONTINGENT UPON THE CURRENT QUESTION VARIATION. o
REM = = = = = = =« =« = = = - Jo = = = = = = = =@ = = = = « = = = = ° « =«
PRINT '(5) Imagine that the?volume of an irregularly-shaped rock is !;
PRINT 'found to be '; W; 'cubic centimeters by immersing it in a large?

PRINT ! graduated cylinder with a known volume of water. Enter ';
PRINT 'below the equivalent volume of the rock expressed in' .
PRINT ! Y. oUs(s1); t. ',

PRINT '(You may also enter codes “g3888" and "99999" )

PRINT

PRINT V Equlvalent volume '; V$(s1); *

INPUT E(5) i . .

REM = = = = = == =°c2 @2 =2e2«ceecen--- R I LI

GOSUB 22500

GOTO 5280,5800 OH G
PRINT '

IF E(5)>1.01*A GOTO 5400
IF E(5)< .99%A GOTO 5550

PRINT ! Yes, that answer is correct.'

S(5,C1+1)=S1+5

GOTO 5800 . - - Ce : :

REM = = = = = = = = = = = =~ = = = = = = S I I S P

IF C1=1 GOTO 5660

FOR K=1 T0O 7 .

IF E{(5)>1.02%(10*=K)=A GOTO 5#80
IF E(5)< .98*(10%+K)+*A GOTO 5480

PRINT ! The digits in your entry are correct, but the decimal point ';
PRINT 'is too far to the RIGHT (your value is too large). Think again'
PRINT ! and make a new entry. ‘'; L
GOTO 5520 : e

NEXT K - A :

PRINT ! Your entry Is too large.. The digits in the correct answer ';
PRINT 'will be the same as In the question, '; W; ', but the decimal’
PRINT ! -point wall be moved. Think agalin and make a new entry. '
Cl=1 . )
s(5,1)=s1 - - T 7

GOTO 5280 ,-'; - : : o

REM = = = = == @ @ = 0 o == = s === R T

IF C1=1 GOTO 5660

FOR K=1 TO 7-

IF E(5)>1.02%A/(10%%K) GOTO 5630
IF E(5)< .98%A/(10%*K) GOTO 5630

PRINT ' The digits In your entry are correct, but the declimal point !';
PRINT 'is too far to the LEFT (your value is too small). Think again!
PRINT ! and make a new entry. ' .

GOTO 5520

NEXT K e : .
PRINT ! Your entry Is t0o small, The digits in the correct answer !;
GOTO 5500 ' .

REH = = = = = = = = = = = = = = = = I e
GOTO 5830 5890 5940 ON S1-1 : : -

PRINT That value Is stlll Incorrect. -The milliliter is defined ';
PRINT 'exactly equal to one cublc centlmeter; and therefore there are!
PRINT ! exactly the SAME number of milliliters in the rock''s volume';
PRINT ' as cubic centimeters. In other words, 1 cc = 1 ml, and thus'

PRINT ! Y2 U 'ce = '; A; 'ml, Please see an instructor if this ?;
PRINT 'concept Is sLIIl not clear to you.'

PRINT .
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57406 PRINT ! The next question will now be presented, but you''ll be able';

5750 PRINT ' to return to this one after the program is concluded '

5760 S(5,2)=31 :

5770 IF J=0 GOTO 5300

5780 PUT 6: 013050+S1, J, E(5)=A

5790 Nb6=N6+1 I S o : S :

$800 PRINT : ' : ' : A . iy
5810 B$='013PT2°

5820 GOTO 221&3 15000 ON F{5)+1 : _ :

5830 PRINT That value Is stlll lncorrect. There are 1000 CUBIC milli';

5840 PRINT 'meters In each CUBIC centimeter, so 1 cc = 1000 cu mm. To find'
5850 PRINT ! the number of cubic miilimeters in '; UW; 'cubic centimeters !;
5860 PRINT 'vou must MULTIPLY by 1000. In thls case, the correct answer'

5870 PRINT ! is '; A; 'cubic millimeters.!?

5880 GOTO 5730 N .
58390 PRINT ~That value is stlll incorrect. One LITER contains exactly !';
5900 PRINT '1000 cubic centimeters (or milliliters). That iIs, 1000 cc =1 1.!
5910 PRINT ! Therefore, the number of liters equivalent to '; ¥; ‘cc is ';

5920 PRINT 'found by DIVIDING by 1000 to get '; A; 'liters.'
5830 GOTO 5730

5940 PRINT That value 1s still Incorrect. It takes'l,OO0,000 cuBlICc ;.
5950 PRINT ‘centimeters to egual just one CUEIC meter, so to solve this! :
5960 PRINT ’_ problem you were required to DIVIDE by.one million. The ';

5970 PRINT 'correct answer to this question is therefore'
5973 PRINT USING 5975, A '
5975 Q. f4f88é cublc meter. See an ]nstructor if you need more help.

5990 GOTO 5730 . .
6000 REM  w=ceccrmuccccccncrcndencacrcn e ncnnanae
6010 REMARK: SCORE RECAPITULATION FOR QUESTION #5
6020 REM  ~=vcecsceccccccncccccwnrcncwecccncccsaces
6030 REM .
6040 REM SCORE . - DESIGNATED SIGNIFICANCE
6050 REM - ‘ , :
6060 REM 0 MOT ATTEMPTED
6079 REM 1 TINCORRECT RESPOMSE TO VARIATION NUMBER 1.
6080 REM 2 JNCORRECT RESPONSE TO VAR{IATION NHUMBER 2
6090 REM 3 INCORRECT RESPONSE TO VARIATION MNUMBER 3
6100 REM 4 IHCORRECT RESPONSE TC VARIATIOM NUMBER &4
6110 REM 5 (NOT DESIGNATED)
- 6120 REM 6 _ CORRECT RESPONSE TO VARIATION NUMBER 1
6130 REM 7 CORRECT RESPONSE TO VARIATION NUMBER 2
6140 REM 8 CORRECT RESPONSE TO VAR!ATION NUMBER 3
6150 REM 9 CORRECT RESPOhSE TC VARIATION NUMBER 4
6160 REM R
“ 6170 REMARK: = STORED ANSUERS ARE EXPRESSED AS DEVIATIONS FROM THE CORRECT
6180 REM ANSWER AND ARE STORED ONLY AFTER TWO IMCORRECT RESPONSES HAVE
6190 REM BEEN MADE.
6200 REM i
SZIOREMt****t***tﬁ***ti***************tt*i
6220 REM o :
15000 REM  ===c—=mmemmcmm oo oo m et e memmemmeommee oo
15010 REMARK: ROUTINE FOR CHAINING TO PART TWO OR YRECORDER" PROGPAM
15020 RE}  =~=s—eccermrce e e m e e s e e an e s c e n e e m e e e nm s e e s cn e a -
15023 PRINT 'One moment please...' .
15025 PRINT
15027 PRINT

15030 OPEN 5, "MSTRDANS',OUTPUT

15040 PUT 5: N6,N7 :

15050 CLOSE 5,6,7,3

15060 OPEN &, 'PASSFILE',OUTPUT

15070 PUT 4: J,T,U,C,X, x X .

15080 REMARK: DATA PASSED ARE STUDENT NUMBER ("J") ), NUMBER OF PREVICOUS
15090 REM EXECUTIONS OF THIS CHECK POINT ("T"), UNIT NUMBER (1), &
15100 REN CHECK POINT NUMBER (™3").

15110 FOR K=1 TO 10

15120 PUT b4: F(K),P(K),S(K,1),5(K,2)

15130 MEXT K

15140 CLOSE 4

15150 CHAAIN BS, D$

15160 REMARK: "B$" IS THE NAHE OF THE PROGRAM TO BE CHAINED ("013PT2" OR

-
e




15170
15180
15190
- 16000
16010
16020
16030
16040
16050
16060
16070
16080
16090
16100
16105
16110
16120
16130
16140
16145
16150
16160

16170

16180
22000
22010
22020
22021
22022
22030
. 22040
22050
22060
22070
22075
22080
22083
22085
22087
22090
22100
22110
22120
22130
22133
22135
22140

© 22143

22145
22150
22500
22510
22520
22521
22522
22523
22524
22525
22530
22540
22550
22555
22560
22563
22570
22580
22583

22585
22590

22500
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e - -

REM "RECOQDER")‘ IF THE RECORDER PROGRAM 1S CHAINED AMD "D$" (S

REM SET TO "QUICK!E", DISPLAY OF SCORES ACHIEVED ON THE CURREHT
REN RUN WILL BE SUPPRESSED. v

REM  weecvcccccncccccrcccr e rs e s e e e c e s r s cemn e e n e

REMARK: SUBROUTIME TO GENERATE SLIDE REFERENCE NULBER (Ms1M)

REM  =emecccrccmcccccccr s c e r e e r e e r e e e r e e r s ———— :

Cl=0

REMARK: "C1"™ . COUNTS THE NO. OF STUDENT ENTRIES FOR THE CURRENT QUESTION.
X=P(0) : ’
GOSUB 22000

GOTO 16110,16110,16110, 161;0 16080,16150,16150, 16150 16130 ON X
Sl“INT(5*RND)

IF S1=0 GOTO 16080

RETURN /

REM = @ = @ @ =@ @ = @ @« @ =« = « = « = =« = - o e w e m e wom o w = - S -
X=P(Q)+1 ’ :
GCTC 16160

S1=1

RETURN . ; . . .
REM = = = = w @« = « = = @« = o @ « =« = « AR T I I T T - - - - - .
X=pP(Q)-4% ’ :

GOSUB 22000

S1=X ’

RETURN :

REM  =m=mmemcccccecccae—aoo-

REMARK: ROUNDING SUBROUTINE

REM  <ermemcecccccccccrccanen .
REMARK: THIS SUBROUTINE CONVERTS FLOATING POINT NUHBERS TO INTEGER MODE
REM BY ROUNDING THEH TO THE NEXT HIGHEST INTEGER, E.G., 5.593 = 6.
FOR Z=0 TO 1000 - ’

IF X>Z GOTO 22070

X=Z . . :

RETURN te

NEXT Z ' R o S .
REM = = =~ = = = = BT T T T T T T T
PRINT e : . .

PRINT )

PRINT 'eaxasunswtrethtehrnn!

PRINT _ : ‘
PRINT '1''m sorry, but an error has occurred In the program. Please ';
PRINT 'logoff and take this complete print out to your instructor.'

PRINT . . . -

PRINT 'NOTE TO INSTRUCTOR: Argument of rounding subroutine greater ';
PR!NT 'than 1000.? -

REM = = = = = = = = = @ @ 2 o ecmenoeeooeeoenoeoeeoeeoeeene-

‘D$="QUICKIE" -

B$='RECORDER!

PRINT

PRINT :

GOTO 15000 -

I
REMARK: SUBROUTINE FOR STUDENT TO TERMIHATE PROGRAM OR PASS QUESTION

REM P AU R MR TR
REMARK: THIS SUBROUTINE 1S ENTERED AFTER EVERY STUDENT INPUT. IT RETURNS

REH THE VALUE OF G=0 IF THE STUDENT HAS HNOT ENTERED A CODE, C=1 IF
REM A PROGRA! TERMINATION CODE HAS BEENMN EMNTERED RUT THEN CANCELED,
REM AND .G=2 IF A PASS CODE HAS BEEN ENTERED.

G=0

IF E{(Q)=99999 GOTO 22560

IF E{Q)=88888 GOTO 22710

RETURHN } ’

REM = = = @« =« = @« = = « o« - R R B R R i T I T
PRINT ’ ' o ' :
PRINT

PRINT V. You have Indicated that you wish to TERMINATE this program.
PRINT ' Type Yyes" to confirm your reguest, or "no' to cancel it.'

PRINT

PRINT ! Confirmation';
11PUT BS

IF B$="YES' GOTO 23000
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22610 G=1
- 22620 PRINT.
22623 PRINT :
22630 PRINT ! Enter another answer to the above problem. !;
22640 RETURN .
22650 REM = = = = = = = = o @ o = = = = ¢« = = = & = o= wee=a=cs=-
22710 G=2 : : .
22720 RETURN ) :
22723 REM = = = = = == = = = = T T T I T I
i 22725 G=0 . o : o
i_ ‘ 22720 IF E$(Q)="STOP' GOTO 22560

22735 IF E$(Q)='99999' GOTO 22560 ' :
22740 17 E$(Q)='PASS' GOTO 22710 ' ' T
22745 IF E$(Q)="38888' GOTO 22710 ' ’ :
22750 RETURN

* 22760 REM = = = = = = = = = @ = = 2. o = = = & s e~ R -
23000 PRINT : ‘ o
23003 iF Q=5 GOTO 23010 i
= 23005 PRINT ! Please switch the slide projector to "“fan" !';
, 23007 PRINT 'until you need it again or are ready to logoff. Thanks.'
§ - 23008 PRINT
23010 PRINT ! Wiould you 1lke a summary of your score or are you In a hurry!;

23020 PRINT ' to leave (enter "summarize" or ‘'quickie")';
23030 INPUT AS -

23040 [F A$="SUMMARIZE' GOTO 22140

23050 GOTO 22135

. . 23060 REM #* # % % % ® £ % % % & % % # % & & % % ® * & % * * & % & * * * * * * &

24000 END
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10 REM * ok ok ok k ® k R Wk kA koW k% W kK kR Rk kR Rk kKK R Rk
15 REM * . .

20 REMARK = CHEC K POINT 013, PART TWO

25 REM w .

30 REM Y E R E R R R R T T S
35 REM

40 REM : = B ,

50 REMARK: - COPYRIGHT

60 REM ' : :

70 REMARK: . :  JESSE M. HEINES

80 REM . ' ’ o

90 REHARK' S " JANUARY, 1974
100 REM -
110 REM . ]
113REH********t****t**i******l-_*****t**t*t
115 REM
120 DEF FNA(X)= X INT(X) :
123 REMARK: "ENA(X)" RETURNS THE FRACTIONAL PART OF THE DECIMAL NUMBER "x",
125 REMARK: "IKNT(X)'" RETURNS THE INTEGRAL PART OF THE DECIMAL MNUMBER "X".

* % % %%

B 130 DIM S(10,2)

| R 133 REMARK: ARRAY "S" HOLDS THE SCORES ACHIEVED ON THIS RUNM,
135 REM LT L R
140 REMARK: ROUTINE TO GATHER DATA FROM MPASSFILEY
143 REM  =e==e-ccccccccrcaceccccecccccccaccsccccee=

150 OPEMN 4, 'PASSFILE', INPUT

160 GET &: J,T,U,C,X,X,X

210 REMARK: "d" 1S THE STUDENT'S REFERENCE NUMBER,

220 REMARK: . "T" IS THE NUMBER OF TIMES HE OR SHE HAS PPEVIOUSLY RUN THIS
230 REM CHECK POINT.

240 REMARK: "U'" IS THE UNIT NUMBER OF THIS CHECK POINT.

250 REMARK: "C" IS THE SECTION NUMBER OF THIS CHECK POINT.

260 FOR K=1 TO 10 -

263 GET 4: F(K),P(K),S(K,1),S(K,2)

270 REMARK: ARRAY "F" 1S FOR THE PRESENTAT!ION FLAGS FCR FOR EACH QUESTION,

275 REM WHERE “0" = PRESENT AND "1" = OMIT.
280 REMARK: ARRAY "P" IS FOR THE CUMULATIVE PREVIOUS SCORES BY QUESTION NO.
290 NEXT X ' -
293 CLOSE 4 - :
300 REM  ==m=eeccccccsedecescecccceecmdeseceseeee————-
310 REMARK: ROUTINES FOR OPENING STORED AHSWER FILES
320 REM  ==m===me-ecme;e;ceeececeeem——ceeee——eeee—s
330 OPEN 5, '"NSTRDANS', IHPUT :
350 REMARK: FILE "NSTRDANS" CONTAINS THO ELEMENTS, "NG" & "N7", WHICH | ]
- 350 REM INDICATE THE NUMRER OF ENTRIES IN FILE #6, "NUMERANS", AND
355 REM FILE #7, “ALPHAANS", RESPECTIVELY.

360 GET 5: N6,N7

370 CLOSE 4,5 T

380 OPEN 6, 'HUMERANS',1NPUT -

390 OPEN 7, 'ALPHAANS', INPUT

400 OPEN 8, "HOLDFILE',OUTPUT

410 REMARK: FILE #6 COHTA!NS RECORDS OF STORED NUMERIC ANSHERS.
420 REMARK: FILE #7 CONTAINS RECORDS OF STORED ALPHAMERIC ANSWERS.
430 REMARK: FILE #8 IS USED TO HOLD TEMPORARY DATA.

L35 REM = = = = = = = = = = = = = = = = = = = = = = = = @ = = = = = = = = = =
44O REMARK: THE FOLLOVING STATEMENTS READ IH THE EXISTING STORED ANSWER FILES
450 REH ARD STORE THEM TEMPORARILY IN “HOLDFILE",

490 FOR K=1 70 NE+1
500 GET 6: R1,R2,R3
510 PUT 8: Rl,R2,R3
520 NEXT K

. 530 FOR K=1 TO N7+1
540 GET 7: R1,R2,R$
550 PUT &: R1,R2Z2,R$

640 MEXT K "

BUS REM = = = = = = = = = = = @ @ = @ = = 0 =@ @ = =2 === ===
650 REMARK: THE FOLLOVING STATEMEKTS REWRITE THE EXISTING STORED AHSWER FILES
653 REM AND OPEN THEMN TO RECEIVE OUTPUT FROM THIS PROGRAM.

660 OPEN 6, '"NUMERANS',OUTPUT
670 OPEN 7, 'ALPHAANS',OUTPUT
_ 680 OPEN 8, '"HOLDFILE', INPUT




690
700
710
720
730
740
750
760
770
780
790
795
800
810
820
830
840
910
920
930
940
950

6000
6010
6020
6030
6040
6043
6050
6053
6055
6057
6060
6070
6080
6090
6092
6095
6097
- 6098
6099
6100
6110
6120
6130
6140
6150
6160
6165
6170
6180
6190
6200
6205
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6325
5330
6340
5350
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FOR K=1 TO NG+1
GET 8: R1,R2,R3
PUT 6: R1,R2,R3
NEXT K

FOR K=1 TOD N7+1
GET 8: R1,R2,R$
PUT 7: R1,R2,R$
NEXT K . :

REM = = = = = = =« o o v o eeonmenmoecnenweseoees=====--
USE X3 ' '

REMARK: "'X3" 1S A DUHMY VARIABLE, USED TO RECEIVE AN ARGUMENT FROM A

REM ' CHAINED PROGRAM.

As(1)="A" : Lo .

A$(2)="'B' o

A$(3)="C!

AS(4)="D!

PRINT

DIM US(20),V$(20),4$(20)

REMARK: THE ABOVE ARRAYS ARE USED FOR QUESTION VARIATIONS.

REM
REfﬂ******t******t**************#******
REM

IF F(6)=1 GOTO 7000

REM  =========-acoua-

REMARK: QUESTION (6)

REM ~ ====cceeccoac-o-

Q=6 , . o .
REMARK: Q" IS THE NUMBER OF THIS QUESTION FOR ARRAY SUBSCRIPT REFERENCE.

GOSUB 16000

REMARK: THE SUBROUTINE AT LINE 15000 RETURMS A VARIATION NUMBER, "s1Y,
REM FOR THE CURRENT PRESENTATION OF THIS QUFSTION CONTINGENT UPON
REM THE STUDENT!'S PREVIOUS SCORE .-

A(l)=8.7

A(2)=7.6

A(3)=8.4 _

A(4)=8.1 : ' T

REMARK: TFE'CORRECT ANSWER TC THIS PROBLEM IS REPRESENTED AS "A(Sl)"
§$2=.05

REMARK: "s2" 1S THE TOLERANCE ALLOUWED BETUEEN THE STUDENT'S RESPONSE

REM AND THE CORRECT ANSWER.

REM = = @ = @ = &2 = = @ = @ =« " e e e e we e e e ===« =
PRINT '(6) This question refers to the picture of the graduated cylin';
PRINT 'der shown in the slide labelled "8-'; A$(S1); '". Please be sure'

PRINT ! that vou are viewing the correct slide before attempting to ';
PRINT 'solve this probiem. Read the VOLUME of the water shown in this!
PRINT ! graduated cylinder and enter its value below to the nearest ';
PRINT 'TENTH of amillititer.'

PRINT

IF Q=7 GOTO 7180

PRINT '{Codes "88888" and "99999" will also be recognlzed )
PRINT .

PRIKT ! Volume'; ml

INPUT E(6)

REM = = = = = = = = - . - - - - - e e = m e m e m.m. ... - - .- -
GOSUB 22500 : i
GOTO 6170,6590 Ol G

PRINUT

IF E{Q)>=A(S1)+S2 GOTO 6320

IF ECQ)KA(S1)~-52 GOTO 6450

IF C1=1 GOTO 6300

PRINT ! Your entry s the correct value.'

S{Q,Cl+1)=51+5

GOTO 6590 ‘

PRINT ! Your new entry Is now correct.'

GOTO 6280

IF C1l=1 GOTO 6475 :

REM - = = = = = = = = = = &« = o o = e m o e e == ===~ - .- -
I'F E{Q)I>A{S1)+3%S2 GOTO 6395 :

IF E{Q)<A({S1)+S2 GOTO 64OO
PRINT ! You have read to the TOP of the miniscus. Read to the ';




6360 PRINT 'BOTTOM of It and enter another value.'

6370 S(Q,1)=5

638C Cl1l=Cl+1

6390 GOTO 6160 .
6393RE'1--""-""-""---"‘--'--——-—--' ----------

6395 IF Q=7 GOTO 7240 )
6400 PRINT ! That value Is too large. Mote the size of each marked ';

6410 PRINT 'division and enter another value.'

6420 S(Q,1)=51

6430 Cl=Cl+1 .

6440 GOTO 6160 : o

GLLS REM = = = = = = = = = © = = = =« o = = = < = = et el e e a e oo

6450 IF Cl=1 GOTO 6475 .

6460 PRINT ! That value is too small. ilote the size of each marked !';

6470 GCTO 6410 ' :
6473 REM = = = = = = = = =« = = R L R R R R T T T -
6475 IF Q= 7 GOTO 7230

6480 PRINT Your answer is still not correct. |t should be '; A(31);

6480 PRINT 'ml. Note that this value corresponds to the reading at the BOTTOM!
6500 PRINT ! of the miniscus.! .

6510 PRINT

6520 PRINT ! You will get a chance to try this problem again after all ';
6530 PRINT 'the others have been presented but right now the program will go!
6540 PRINT ! on to the next question.'

6550 S(Q,2)=S1

6560 IF J=0 GOTO 6590 _

6570 PUT 6: 013000+10%0+S1, J, E(Q)-A(S1)

6580 N6=N6+1 - ,

6590 PRINT

6600 PRINT

6610 PRINT

6620 IF Q=7 GOTO 8000 : ‘ .

6630 REM  ====m==mmmm oo ae e
6640 REMARK: SCORE RECAPITULATION FOR QUESTIONS #6 AND #7
6650 REM  =====m==-=mcemmcmec e e e e ceeec—eeec——nean
6660 REM , ‘

6670 REM SCORE DESIGNATED SIGNIFICANCE
6680 REM '

6690 REM NOT ATTEMPTED :

6700 REM 1 " INCORRECT RESPONSE TO VARIATION NUMBER 1

o

6710 REM 2 INCORRECT RESPONSE TO VARIATION NUMBER 2
6720 REM 3 iNCORRECT RESPONSE 7O VARIATION NUMBER 3
6730 REM L INCORRECT RESPCONSE TO VARIATION NUMBER &
6740 REM ‘5 GRADUATED CYLINDER READ AT TOP OF MIN1SCUS
€750 REM 6 CORRECT RESPONSE TO VYARIATION HUMBER 1
6760 REM 7 -CORRECT RESPONSE TO VARIATION NUMBER 2
6770 REM 8 CORRECT RESPONSE TO VARIATION HUMBER 3
g780 REM -9 CORRECT RESPONSE TO VARIATION NUMBER &
790 REM '

6800 REMARK: STORED ANSWERS ARE EXPRESSED AS DEVIAT!IONS FROM THE CORRECT
6810 REM ANSWER AND ARE STORED AFTER THE SECOND INCORRECT RESPONSE.

6820 REM .

6830 REM * % w % % % % % &% * % e E E E E *'*
6840 RENM - :

7000 IF F(7)=1 GOTO 8000

7010 REM  ==,ecceccccccccaae-

7020 REMARK: QUESTION (7)

7030 RE!Y  ====ccemccccccea-

7040 Q=7

7050 GOSUB 16000

7060 A(1)=14.0 —

7070 A(2)=14.5 '

7080 A(3)=15.0

7090 A(L)=16.0

7095 X=4L«RND . ’ .

7100 V=7.0+1HT(X) '

7110 ALul) A(S1)-U

7120 S2= .

7125 REH -----------------------------------
7130 PRINT Y(7) HMove the projector to view the slide labelled "9-'; A$(S1);
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7140 PRINT 'Y. Thls graduated cylinder contained '; V; 'ml of water befora!

7150 PRINT ' - the rock was dropped into it. Using the technique of water ';
7160 PRINT 'Immersion, express the volume of the RGCK to the nearest’

7170 PRINT ! HALF (.5) of a millilliter. ';

7180 PRINT '(Codes "82388" and "99999" are active.)'

7180 PRINT

7200 PRINT ! Volume of rock!'; ml

7210 INPUT E(7) ) ' v , :
J2I5 REM = = = = = = = = o =« % 2 % 2 o m oo e o oo e o= - - -

7220 GOsSUB 22500

7230 GOTO 6230,7180,6530 NN G+1
7240 IF E(7)>A(S1)+U+.25 GOTO 6400
7250 IF E(7)<A(S1)+-.25 GOTO G400

7260 PRINT ! You''ve entered the TOTAL volume of the rock PLUS the water'
7270 PRINT '. The problem asks for the volume of the ROCK alone. Try again.?
7280 GOTO 6420
7285 PEM = = = = = = = = = = = = @ 0 ¢ @ @ @ = = = = = = = » = == - - - - - -
7290 PRINT ! That entry Is also Incorrect. The volume of the rock is !;
7300 PRINT 'found by SUBTRACTING the initial volume of the water, '; V; 'ml,
. , 7310 PRINT ! from the TOTAL volume of the rock PLUS the water. The total';
% 7320 PRINT ' volume is equal to '; A(S1)+W; 'ml. HNote that this value'
7330 PRINT ! corresponds to the reading at the BOTTOM of the miniscus. '
7340 PRINT 'Thus, the volume of the rock is '; A(S1)+¥; 'ml = ':; ¥; 'ml, or!
7350 PRINT ! Y. A(S1); Ymi.?
7360 PRINT
7370 PRINT ! !l will go on to the next questicn now, but you''ll get an 'i

7380 PRINT 'opportunity to return to thlS one at the end of the check point.
7390 GOTO 6550

7400 REM .

7HI0 REM % # % % % % % % & % % % & % & ® # ® * % & * % % * % & % % & & * & * *

7420 REM

8000 IF F(8)=1 GOTO 9000 L : :

8010 REM e ats ’ _ ’ : -
8020 REMARK: QUESTION (8) '

8023 REM  ==m=cmcccccccea-

8025 REMARK: THE FOLLOWING STATEMENTS DETcRthE IF THE SLIDE PROJECTOR 15 OH,

8030 REM AND, IF IT IS, INSTRUCT THE STUDENT TO TURN IT OFF.
8031 IF F(7)=0 GOTO 8032
8032 IF F(6)=0 GOTO 8038
" 8033 IF F(5)=0 GOTO 8043
8034 FOR K=1 TO &4
8035 IF F(K)=0 GOTO 8038
8036 NEXT K S LT :
. 8037 GOTO 8043 -
8038 PRINT 'Please put the slide pro;ector switch on "fan" untll you are ';
8039 PRINT 'asked to use It agaln. . . -

8040 PRINT .
8041 PRINT .
8042 PRINT e - _
8043 REM = = = = =« = = f el e e el e e e e e e e
8044 Q=8 ’ , v
1 . 8045 Cl=0 C e e
~ 8050 US(1)="LITER!
8060 U5(2)="LITRE"
8063 US(3)="L"
8065 US(L)="L."
8067 U$(5)="LITERS'

8068 REMARK: ALL ELEMENTS OF ARRAY "U$" ARE CORRECT ANSWERS TO THIS PROBLEMNM.
8070 V$(1)='LETER'

8080 V$(2)='LETRE"

8083 REMARK: ELEMENTS OF ARRAY "V$" ARE ALTERMATIVE CORRECT ANSUERS.

8090 V$(1)="MILLILITER!

8100 W$s(2)="MILLI LITER!'

8110 M$(3)="MILLILITRE!

8120 WUS(L)="MILLl LITRE!

8123 REMARK: ELENMENTS OF ARRAY "™i7¢" ARE. SPECIFIC INCORRECT PESPONSES.

8125 REL = = = = = = = = = = = = L L R R R - I I
8130 PRINT '(8) If lHaine "“goes metric'" at some time in the future, we will ';
8140 PRIHT 'no longer be buying millk by quarts and gallons. Enter below!

8150 PRINT ! the name of the metric unit that would most likely be used ';

)




8160
8170
8180
8190
8200
8210
8215
8220
8230

8240

8250
8260
8270
8280
8290
8300
8310
8320
8330
8335
8340
8350
8360
8370
8380
8385
8388
8390
8400
8410
8420
8430
8440
8450
8455
8460
8465
8470
85,80
8490
. 8500
8505
8510
8520
8530
8540
8545
8550
8560
8570
8580
8590
8600
8610
8615
8620
8625
8630
8635
8640
8650
8660
8670
2620
8690
8700
8710
8720

8730

8740
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PRINT 'to sell mnlk If we were to change our systen of measures.

PRINT

PRINT '(Codes “pass" and "stop" are now acttve ¥y

PRINT )

PRINT ! Unit';

INPUT E$(8) :

REM = = = = = = = = @ = = = = = = = O IR R '
GOSUB 22725 -

GOTO 8130,8730 OH G
PRINT

FOR K=1 70 5

IF E$(8)=UsS(K) GOTO 8&00
NEXT K

FOR K=1 TO 2

I¥ E$S(8)=VS(K) BOTC 8510
NEXT K

FOR K=1 T0 &

IF E$¢8)=Us$(K) GOTO 8550
MEXT K

IF C1=2 COTO 8620

IF S$(8,1)=5 GOTO 8430

$(8,1)=5 o » . , :
PRINT ! Your answer does not match any that | anticipated. Please ';
PRINT 'check your spelling and make a new entry.'!

Cl=Cl+1

S$2=1 : . ,

RENARK: ''S2" COUNTS THE MNUMBER OF UNRECOGM!ZABLE RESPONSES ENTERED.

AF Jd=0 GOTO 8420

PUT 7: 013080+S5(8,S52), J, E$(8)

N7=N7+1 .

GOTO 8170,8670 ON S2 ) o

PRINT. ! That answer can not be matched either. Please try once *;
PRINT 'again. | am looking for a metric unit of VOLUME.'®

GOTO 8380

REM = = = = = o @ & o o e e e e m e e e e e e et eee e -
PRINT ! Yes, that Is the correct unit.! -
§2=9 .

IF C1<=1 GOTO 8480

Cl=1

S(8,C1+1)=S2-C1

GOTO 8730 i

REM = = = = = = @ & = 2 @ a0 0 e e 2 s e m e ee- == e
PRINT ! Your entry will be judged correct, but the unit name should L
PRINT 'be spelled either "liter" of "litre" (the European way).

§2=7

GOTO 8470 . Lo . :

REM = = = = = = @ @ =0 @ @ @ @ o o o @ am e o e oo ceeoew=o=-==a-
GOTO 8570,8560,8640 OH Cl+1 -

IF S(8,1)<>5 GOTO 8640

PRINT ! The MILLILITER is too small a unit to be practical for ';
PRINT 'retail sales. Think again and try another unit.'

Cl=Cl+1 : -

$(8,1)=4

GOTC 8170 - -

REHH = = = = m e e = m e m e 2= m e m 20 e cwe oo ecoeee==-
$(8,2)=1

S2=2

GOTO 8390

REM = = = = = = = ¢ = @ @ o = = 0 = 2 = @ o = =« = = = -
S(8,2)=2

§2=2

GOTO 8390 .

PRINT ! The metric unit of volume that would be used to sell milk ';
PRINT '(and most other liguids) Is the LITER, which is just a little'
PRINT ! larger than our quart.’

PRINT

PRANT ! You will get another chance to answer this questlon at the ';
PRINT ‘'end of the program, but right now we will proceed onward.'

PRINT
PRINT




8750
8760
8770
8780
8790
£800
8210
§820
£830
8840

8850

8860
8870
8880
8830
83900
8910
8920
8930
&auo
9000
8010
9020
.9030
9040
9050
9060
8070
9030
9090
9093
8095
9100
. 9110
9120
9130
9140
§150
8160
9170

9180

9185
9190
8195
9200
9210
9220
230
9240
9250
9260
9270
9280
9290
9300
9305
9310
9320
9330
9335
9340
9350
9355
9360
9370
9380
9390
-9395
9400

L9430
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PRINT _ o

REH  esecccccccrccarcccccmrr e c e c e na e

REMARK: SCORE RECAPITULATION FOR QUESTION #8

REM  =messwccrccccncnencnccccrenccccanccnaa. -

REM

REM SCORE DESIGNATED SIGNIFICANCE

REM .

REM 0 NGT ATTEMPTED

REM 1 UNRECOGNIZABLE RESPONSE ENTERED ON THIRD TRY

REM -2 RESPCNSE "MILLILITERY ENTERED OMN THIRD TRY

REM -3 NOT DES!GNATED FOR THI!S QUESTION

REM 3 ~MMILLILITER" ENTERED ON FIRST OF SECOND TRY -

REM 5 UNRECOGNIZABLE RESPOMSE ENTERED OHN 1ST OR 2HD TRY
REM 6 NOT DESIGHATED FOR THIS QUESTION

REM 7 CORRECT RESPONSE EMTERED OM THIRD TRY

REM 8 - CORRECT RESPCHSE ENTERED O SECOND TRY

REM 9 - ww... CORRECT RESPONSE ENTERED OM FIRST TRY

REM : C o

REM * % =% & * ® *'*'f'i‘* TR R K W kR ® Rk kR ok ok R R E K R KR K KR K

REM
IF F(9)=1 GOTD 9510

I O -

REMARK: : QUESTION (9)

REM ~ ===m=co-ocaean--

Q=9 .

GOSUB 16000

A(1)=22.5

A(2)=38.2

A(3)= 3.0

A(4)=40.6

REMARK: ~THE CORRECT ANSHER TO THIS. PROBLEM 1S REPRESENTED AS "A(S1)".

REM = = = = = = = o e o o e s e e e e e e e e e e et mm ...
PRINT '(9) For the last question in this check point, please refer to !;
PRIRT 'the slide labelled "10-%; A$(S1); '". Read the time shown here!
PRINT to the nearest TENTH of a second and enter its value below. ';

PRINT 'Be sure you are viewing slide "10-'; A$(S1); ih ¥
PRINT 1} L

PRINT '(Acceptable codes are "88888" and "99999",)'

PRINT : )

PRINT ! Time'; sec

INPUT E(9) ’ : o : ’
REM = = = = = =2 v @ e e e w e oeee-- IR N A e R R R A R
GOSUB 22500 . - '

PRINT

GOTO 9150,9520 ON G

IF E(9)>A(S1)+.15 GOTO 9310

IF E(9)>A(S1)+.05 GOTO 9340

IF E(9)>A(S1)-.05 GOTO 9400

IF E(9)>A(S1)~-.15 GOTO 9340

IF C1=1 GOTO 9420 . i

PRINT ! Your entry Is too small. Note the size of each division !;
PRINT 'and enter another answer.'

Cl=Cl+1

S$(9,1)=s1

GOTO 9140 :

REM = = = = = = @ = = = =« - R R R
IF Cl1=1 GOTO 9420 ’

PRINT ! Your entry is too large. Note the slze of each division !;
GOTO 9270 _

REM = = = = = = = @ o =« v e o 2 e c = o cacoenweeaeeaa- - -
PRINT ! That value Is off by one-tenth of a second. You will be ';
PRINT 'credited with a correct answer, but the exact time shown on the!
PRINT USING 9360, A(S1) .

: watch is ## # seconds.

§(9 Cl+1)=5+81 : -

PRINT ’

GOTO 9520 . .

REM = = = = = = = = @ & @ e e e e e m e e e mmmmmmmmm ==
PRINT ! Your answer is the correct one.!

GOTG 9370




COKIZ REM = = = - mmm = - m - e e i e me e mea S

9415 PRINT USING 9&20, A(S1) .
9420 That entry s stlll ofr. It should be ##.# seconds.
9430 PRINT

9440 PRINT ! You"]i get another crack at this problem In just a minute, ';
- 9450 PRINT 'but first vour current score will be displayed. .
. 9460 35(9,2)=S1
9470 tF J=0 GOTO 9500
9480 PUT 6: 013090+S1, J, E(3)=-A(S1)
9490 N6=N6+1
8500 PRINT
9510 GOTO °540,9540,9540,9540,22140,9540,9540,22140, 9520 o Q
'8520 PRINT. .
. 9530 PRINT
- 9540 PRINT 'Please switch the sllde projector to "fan" untl] you need ',
9550 PRINT 'it again. Thank you.'

9560 PRINT
9570 GOTO 22140
9580 REM  =====mmemmecceccccccceccccccmccccceceaae
9390 REMARK: SCORE RECAPITULATION FOR QUESTION #9
9600 REM  =====m=seeemeeccemecccececom—cm—ce—s—se=
9620 REM = ‘
9620 REM - SCORE , DESIGNATED SIGNIFICANCE
9630 REMN .
9640 REM 0 NOT ATTEMPTED
. 9650 REM 1 INCORRECT RESPONSE TO VARIATION MUMBER 1
9660 REM 2 INCORRECT RESPOMSE TO VARIATION NUMBER 2
9670 REM 3 INCORRECT RESPONSE TO VARIATION HUMBER 3 ,
9680 ‘REM .t INCORRECT REPSONSE TO VARIATION MUIBER &
9690 REM 5 NOT DESIGNATED SOR THIS QUESTION
9700 REM 6 CORRECT RESPONSE TO VARIATION HUMBER 1
9710 REM 7 CORRECT 'RESPONSE TO VARIATION HUMBER 2
9720 REM 8 CORKECT RESPONSE TO VARIATICH NUMBER 3
. 9730 REN g CORRECT RESPONSE TO VARIATION NUMBER &4
974G REMH

8750 REMARK: STORED ANSWERS ARE EXPRESSED AS DEVIATIONS FROM THE CORRECT
§760 REM ANSWER AND ARE STORED AFTER THE SECOND INCORRECT RESPGHNSE.

9770 REHM
QG780 REM * % % % & . 2 ®w & 2 * & * * & & % % * % = & * % ®* * % *k * & * * * * & *
- 9790 REM : ,
15000 REHl  ==-ece-cee-- e e o s o 4 e
15010 REMARK: ROUTINE FOR CHAINING TO “RECORDERY™ PROGRAM
15020 REM  =weeccceccecccccrccccccccccccmecenresnenre—————

15023 PRINT 'One moment please...' : ’ . oo-
15025 PRINT : : ) '
15027 PRINT
15030 OPEN 5, '"NSTRDANS',OUTPUT
15040 PUT 5: NG,N7
15050 CLOSE 5,6,7,8
15060 OPEN &,'"PASSFILE',DUTPUT
15070 PUT 4: J,T,U,C,X, X, X
15080 REMARK: DATA PASSED ARE STUDENT NUMBER ("J'"), MUMBER OF PREVIOUS
1509¢C REM EXECUTIONS OF THIS CHECK POINT ("T"), UNIT NUMBER ("1'), &
15100 REM CHECK POINT NUMBER ("3"). :

15110 FOR K=1 TO 10
15120 PUT 4: F(K),P(K},S(K,1), S(K 2)

-15130 NEXT K
15140 CLOSE &4
15150 CHAIN 'RECORDER', D$ K ' .
15160 REMARK: IF "Ds$™ = "QUICKIE!, DISPLAY OF SCORES ACHIEVED ON THE CURRENT
15170 REM RUN WILL BE SUPPRESSED.

16000 REM  w==c-occrccamccccccnccnanccnccsn e cmc e s e n e e e

16010 REMARK: SUBROUTIME TO GEMERATE. SLIDE REFERENCE MUMBER ("s1")

16020 REM  =~emecccsccccrcccnmcccccccc e r s s s m s e e n e

16030 C1=0 ’

16040 RENARK: "C1" COUNTS THE NO. OF STUDENT ENTRIES FOR THE CURREMT QUESTION.
16050 X=P(Q) :

16060 GOSUB 22000
16070 GOTO 16110,16110,16110,16130,16080, 16150 16150,16150,16130 ON X
16080 S1=1UT(5#RIID)




1609C
16100
1€105
16110
161720
16130
16140
16145
16150
16160
16170
16180
22000
22010
22020
22330
22040
22050
22660
22070
22075
22080
22083
22085
22087
22090
22100
22110
22120
22130
22133
22135
22140
22145
22150
225C0
22510
22520
22521
22522
22523
22524
22525
22530
22540
22550
22555
22560
22563
22570
22580
22583

- 22585

-22590
22600
22610
22620
22623
22630
22640
22650
22710
22720
22723
22725
22730
22735
22740
22745

22759

ir S1=0 GOTO 16080°

RETURN

REM = = =« '« « =« = = = R e L A R
X=P{Q)+1 . ’

GOTO 16160

§$1=1

RETUR! : . .

REH{ = = = = = = @ 2 ¢« & = % o o v o = = m @ 2 2@ = =weeoeooeoo--
X=P(Q) -4

GOSUB 22000

S1=X

RETURN .

T I e T T— ,

REMARK: ROUNDING SUBROUTINE

REM mecccccccccnecena ————— -

FOR Z=0 T0 160C

IF X>Z GOTO 22070

X=Z

RETURN

NEXT Z ‘ : : .

REM = = = = = - = .- - - - .- - .- - - . m e e e . e ...~ =
PRINT -

PRINT

PRINT Vakatasarrdanhacknkdan!

PRINT : .

PRINT '1''m sorry, but an error has occurred In the prozram. Please ';
PRINT 'logoff and take this complete print out Lo your Instructor.'

PRINT, i

‘PRINT '"WOTE TO IHSTRUCTOR: Argument of rounding subroutine greater ';

PRINT 'than 1000.’

D$ 'QUICKIE!

PRINT

PRINT

w070 15000 ' )

REL e L e e T 2 e e 0 o e e e A i
REMARK: SUBRGUTINE FOR STUDENT TG TERMINATE PROGRAN OR PASS QUESTION

L L et it D et ke e
REMARK: THIS SUBRCUTINE IS ENTERED AFTER EVERY STUDENT IMPUT. 1T RETURNS

REM THE VALUE OF G=0 IF THE STUDENT HAS NOT EMNTERED A CODE, G=1 IF
REM A PROGRAM TERMINATION CODE HAS BEEM ENTERED BUT THEN CANCELED,
REM AND G=2 IF A PASS CODE HAS BEEN ENTERED.

G=0

IF E(Q)=99999 GOTD 22560

IF E(Q)=88888 GOTO 22710 —

RETURH , : :

REM = = = = =« « =« =« =« R R A R R T I
PRINT : - T e 2 S

PRINT . ) : : :

PRINT 7 You have Indicated that you wish to TERMINATE this program.';

PRINT ' Type "yes" to confirm your request, or "no" to cancel it.'

PRINT ) .

PRINT ! Confirmation';

INPUT BS

IF Bs='YES' GOTO 23000

G=1 :

PRINT

PRINT ] .

PRIIT ! Enter another answer to the above problem. ;
RETURHN ’ :

REHl = = = = = = = = o = @ «a = o = ¢« = @ @ ¢ « 0 o @« @« « =« ««=====
G=2 T : : .

RETURN N ’ v
REM = = = = = = = = = @ = = @ 2w o ooweoewene=a=o- (- - - e .- -
G=0 . .

17 E$S(Q)="STOP' GOTO 22560

IF ES(0)="99999"' GOTO 22560

VF ES(Q)="PASS' GDTO 22710

IF E$(Q)='38888" GITO 22710

RETURN




22769
- 230900

. 23001

23002
23003
23064
25010
23020
23030
23040
23050
23060
24000

REM
PRIiNT
IF C=
PRINT
PRINT
PRINT
PRINT
PRINT
tHPUT
IF A$
GOTO
RENM
END

8 GOTO 230190

' Please put tne slide projector on "fan" untll you need ';

'1t again. Thanks,!

! Would you like a summary of your score or are you in a hurry! ';
' to leave (enter "summarize®™ or "go-like-a-bunny™)';

A3
=*SUMMARIZE® GOTO 22140 .
22135

***'h**********t**********‘***i******
. . . ’




.~

10
15
Z0
25
30
55
4o
50
60
70
§0
90
100
110
113
115
120
123
125
130
133
135
10
143
150
160
210
220
230
240
250
253

255

260
263
276G
280
2%0
295
297
300
310
320
330
335
340
350
360
370
380
500
510
520
590
600
610
620
630
640
650
653
655
660
670
675
680
6390
710

730

v

141

REM T T E R e ® kR ok Rk R X kR E F kR
REM “* : : o ’ )

REMARK =* SCORE RECORPDIHNG PROGRAM

REH * .

REM LR A N B A 2 2R A 2 2N N R N I N N JEY JEE RS K K 2R B N N RN N IR R R IR S 3
REM )

REM - : '

REMARK: - , - .. COPYRIGHT

REN

REMARK: g vESGE M. HEINES

REHM - .

REMARK? DECEMBER 1873

REM .~ ' . :

REM - .
REM******n***wt**t******_*’**t***t**-**'*
RE :

DEF FHMA(X)=X~INT(X)

*» % * % %

REMARK: “FNA(X)" RETURNS THE FRACTIONAL PART OF THE DECIMAL HUNISER "X",
REﬁAg%io ;;NT(X)" RETURND THE [INTEGRAL PART CF THE DECIMAL MUMBER. "Y',
géﬁARK: 'ARRAY “s" HOLDS THE SCORES JUST SCHIEVED,
REUARK: ROUTIRE 70 GATHER DATA FROM WPASSFILER
OPEN 4, TPRSSFILEL NPUT

GET &: d,7,0,C,X,X,X
REMARK: 'J'™ IS THE STUDENT'S REFERENCE NUMBER.
REMARK: "T'" 1S THE NUNBER QOF TIMES HE CR SHE MAS PREVIOUSLY RUNM THE

REM CHECK POINT UHICH HAS JUST BEEN LEFT.

REMARK: "U" IS THE UHIT NUMBER OF THE CHECK POINT JUST EXECUTED.’

REMARK: "C" IS THE SECTION NUMBER OF THE CHECK POINT JUST EXECUTED.
REMARK: "X" IS A DUMMY VARIABLE. .

REMl = = = = = = = o 2 oo o= RN R R B R S I
FOR K=1 TO 10 :

GET &: F(KJ,P(K),S(K,1),5(K,27

REMARK: ARRAY "F" IS FOR THE PRESENTATION FLAGS (HOT MEEDED HERED).

REMARK: ARRAY "P" IS FOR THE CUMULATIVE PREVIOUS SCORES BY QUESTIO: NO.
REMARK: ARRAY MS" CONTAINS THE SCORES JUST ACHIEVED.

NEXT K . ‘

REM = = = = = = = R T eI NP
USE D$ v . _ '
REMARK: "D$" IS AN ARGUMENT PASSED FROM THE CHAINIHG PROGRAM. IF IT IS
REM SET TO "GUICKIEY, DISPLAY OF THE STUDEHT'S SCORED WILL BE

REN SUPPRESSED. ANY OTHER STRING WILL GENERATE THE DISPLAY.

DIM Q(1,4)

REMARK: ARRAY Q" CONTAINS THE NUMBER OF QUESTIONS It EACH CHECK POINT.
Q(1,1)=10 - : v ARt
a(1,2)= 7

Q(1,3)= 9 _

al1,4)= 9

REM mmmmm oo o oo oo e e e e

REMARK: ROUTINE FOR CALCULATING CUMULATIVE SCORE

REM =~ m=mmm—memmeccec e

FOR K=1 TO Q(,C) '

IF S(K,2)=0 GOTO 630

N=2 -

COTO 640

H=1

IF S(K,H)>P(K) GOTO 66O

IF S(K,l)=6 GOTO G&0

IF P(K)<>4 GOTO 670

If S(K,N)<>1 GOTO 670

PCK)=S(K,N)

NEXT K

REM = = = = = = = = T eI I R .- -
E1=0 .

REMARK: ME1" IS THE TOTAL CUNULATIVE NO. OF QUESTIONS ANSWERED CORRECTLY.

POR K=1 TO Q(L,C) '
IF P(K)<=5 GOTO 740 :
E1=E1+1




11,2

NEXT K —

740
759 IF Q(U,C)- E1<= 1 6070 780
766 E2=0 -
770 GOTO 840
780 £2=1 ‘ , _
790 REMARK: ME2' {5 THE SATISFACTORY COMPLETION FLAG, WHERE A VALUE OF
800 REM 1% = COMPLETED SATISFACTORILY, AND "2" = {OT COMPLETED -
8106 REM SATISFACTOR!LY. SATISFACTORY COMPLETION CRITERIOM IS ONE CR
223 REM LESS QUESTiIONS MISSED. .
830 REM  =eececemcmec e mccedccccncc e -
840 REMARK: ROUTIME TO CONVERT PREVIOUS SCORES TO INTEGER MODE
850 NEM  =-mcccccccccceccccrcccacssseecmessncmcccccccemec .-
8606 FOR K=1 TO Q(U,C) ' ' .
865 R(K)=0
876 FCR Z+=0 TO 100
880 IF P(K)>Z GOTO 9190
890 P(K)=Z
500 GOTO 920
810 MEXT Z
8920 NEXT K _
1000 REM i e TR
101C REMARK: ROUTINE FOR RECORDING SCORE
1020 REM ~=memcecmcmmceccccmcccecmece e e
1060 REMARK: ROUTIHE TO READ IN EXISTING COURSE LOG
1070 OPEN 3, 'LOGFILE®Y, INPUT
1075 OPEN 8,'HOLDFILE?!,OUTPUT
1080 REMARK: FiLE #3 CONTAINS THE COURSE LOG.
1085 REMARK: F!LE #8 HOLDS DATA TEMPORARILY.
1060 GET 3: N3
1100 REMARK: "N3" 1S THE NUMBER OF ENTRIES IN THE COURSE LOG.
1110 FOR K=1 TO M3
1120 GET 3: R1,R2,R3,R4, RS
1123 PUT &: R1,R2,R3,RL,R5
1125 REMARK: MR1" THROUGH "R5" ARE EX!STING LOG RECORDS.
1i5u NEAT K : :
1235 PUT 8: 0 - : _
1138 REM = = = = = o 2 % o = @ @ = @ @ & @ = = = = = = © « = & = = « = © « =
1140 REMARK: ROUTINE FOR GEMERATING NEW LOG RECORD FROH CURRENT SCORES.
-1190 R{1)=J*10000+100%U+10*C+E2
.1200 FOR K=1 TO 2
1210 M=1000000
1220 FOR L=1 TO 7
1230 R(2*K)=R{2*K)+M*S(L,K)
1235 IF L>3 GOTO 1250
1250 R(1+2%K)=R(1+2*K)+M*S(L+7,K)
1250 M=INT(M/10) . .
1260 NEXT L , » .
1270 MEXT K © , S ,
1275 REM| = = = = = = o o = = o = = o o = = = = = = = = @ @ = = = =« = = « = « =
1280 REMARK: ROUTIHNE FOR REWRITING NEW counss LOG.
1290 OPEM 3, *LOGFILE',QUTPUT
1295 OPEN °,'FOLDF!LE‘ (HPUT
1300 PUT 3: N3+1
1310 FOR K=1 TO N3
1315 GET 8: R1,R2,R3,RL,RS
1320 PUT 3: R1,R2,R3,R4,R5
1330 MNEXT K
1333 FOR K=1 70 5
1335 PUT 3: R(K)
© 1337 NEXT K - :
IS0 REM = = = = = = = = = 0 = @ = = 2 = ¢ = @ o & = = = = = = =« = = = = = = -
1345 IF D$="QUICKIE' GOTO 7010 :
1350 REMARK: "D$"™ EQUALS MQUICKIE™ ONLY IF THE ROUNDING SUBROUTIHNE BOMBED OR
1353 REM IF THE STUDENT HAS TERMINATED THE PROGRAN AND IS IN A HURRY.
1355 IF J=0 GOTO 1420 '
1360 OPEM 2, "REALNAME®, INPUT
1370 FOR K=1 T0 J
1380 GET 2: LS, F$,X
1390 LEXT K
14500 REMARK: "L$" AND *'F$" ARE T!E STUDENT'S LAST AMD FIRST HAMES,




1810
1420 Lg=

1430
1440
450
1460
2009
2010
2020
2090
2095
210¢
2210
z12¢
2130
214¢
2150
2160
2170
2120
2190
2200
2210
2215
2220
2239
2240
2250
2260
2270
22890
2290
2340

. 2510

2320
2330
2340
2350
2360
- 2370
2450
2460
2470
2480
2490
2500
2530
2540
2550
2560
2565
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
3000
3010
3c20
3090
3100
3110

3120

. .' | ,'. » j-. l s o | _143

GCOTO 144G

PSTUDFNT?

F$="SANPLE!

OPEN 8, 'HGLDFILE', QUTPUT

PUT 8: O

CLOSE 2,3,8 ' ’
NS L R et DDt R e L L L LD DL LD LT il
RENARK: ROUTIHE FOR DISPLAYING SCORE FOR THIS RUN

REM e e s mee—————————

T=T+1

PRINT 2 ~ , o

PRINT ! The followling data has been recorded summarizing the run *;
PRINT 'you have just completed. (Note: "C" = Answered Correctly,'
PRINT '"X" = Answered !ncorrectly, aﬂd W' = Omitcted.)'

ERINT

PRINT

PRINT ‘Name: '; F$; ' Y; L3

PRINT . . . -

PRINT 'Unit'; U; 'Check Point #'; C; ‘-- Question # i,

FOR K=1 70 Q(Uu,C) :

PRINT K;

NEXT K

PRINT v ! : ;

REM = = = = = = R R T I RN R R
PRINT ' : - Response : ',

FOR K=1 70 Q(yY,C)

GOTO 2280,2280,2283,2280,2280,2300,2300, 2300 2300 ON S(K, 2)

GOTO 2280, 2280 2280,2280,22897, 2300 2300,;)00 2300 ON S(K,1)

PRINT ' - ':

G3TO 2310
PRINT ' X '
GOTO 2310 ’
PRIIT ' € Y
HEXT K
PRINT ¢ 1}
PRINT
PRINT . . :
RE}]  ~=—eccsacccccccecarcac e rr e e~
REMARK: ROUTIHE TO DISPLAY CUMULATIVE SCORE
REM = emececcccccnsscncnc s ccccce e
IF T=1 GOTO 3000
PRINT ! The curiulative data recorded for your work on thls check ',
PRINT 'point is as follows:
PRINT .
PRINT . S o
PRIHT 'Number of runs =%'; T; : Question # ',
FOR K=1 TO Q(U,<) L .
PRINT K; b S
NEXT K T
PRINT ' .
REM = = = = = = = = @ = = = 2 a'c 2o = = = = = = = = = = = = == = = = =
PRINT ! - " © " ‘Response 1 ',
FOR K=1 TO Q(U c)
GOTO 262C, 262 u 2620 2620,2620,2640,2640,2640,2640 ON P(K)
PRINT ' -
GOTO 2650
PRINT ' X ',
GOTO 2650
PRINT ' C fs
NEXT K
PRINT ' !
PRINT
PRINT : :
RE  =eemcrmecccccnccccnnnscr s o c e
REMARK: ROUTINE TO EVALUATE TOTAL SCORE -
REM  seermeccccccccccc s rc e r s s e
H$(l)-'one
H$(°)"'two'
13(3)="three’ ‘
H$¢u)="four! :




3150
3140
3150
3166
3170
3180
3200
53210
3220
3230
3240
3250
3300
3320
3330
3340
3350
33690
3365
3370
" 3380
‘3390
3400
3410
3413
3420
3425
3430
3440
3450
3451
3452
3453
3460
3470
3480
3485
3490
3493
-3485
3497
3500
3510
- 3515
3520
3530
3540

" . 3550

3560
5000
4010
4020
5030
Louo
Los0
4060
4070
4080
L4090
4100
4110
4120
4130
4iuo
4ius
4150
4170
4175
4180
4180

H3(5)="Flve!

H$(5)="six?

H$(7)='seven’

H$(8)='eight'

H3{9)="nine'

H$(10)="ten! i

GOTG 3430,3490,3L90,3490,3L90,3690,3490,3490,3490,3490 Ol Q(U,C)-E1
GOTD 3220 ON U ’ - -

{F C=4 GOTO 3220 .

PRINT ! You have answered all the questions in this check point cer';
PRINT ‘raccly, and you are now ready to go on to sectiow '; H3(C+1); '.°

‘GOTO 7010

REM = = = = = @ @ v = ¢ o0 = = 2 = = === ==~ - CEE R R
PRINT ! You have answererd all the questions In this check point cor';
PRINT ‘rectly, and you should have satisfactorily completed all the?

PRINT 'check points in Unit One. |If not, redo thcse check points in !;

PRINT 'which your cumulative score shows two cor more questions answered'
PRINT 'incorrectly or omitted. (Display the summarized data on vour ';
PRINT 'work If -you are not sure ahbout the status of vocur other scores.)!
PRINT

PRINT ! \then o811 check points in this unit are completed satisfactor';
PRINT 'ily, check over your rotebook and deposit it in the "“Material!
PRINT 'to be Corrected" box for evaluation by one of the instructors. *';
PRINT. *You may then begin work on any other un«t >f your own choosing,!

IF Q(,C)~E1l=1 GOTO 5600

GOTO 7010

RE = = = = = = = = = = = = = =« =~ L R R I
X=Q(u,C ' :

PRINT ' You have completed this check point satisfactorily by ';

PRINT 'answering '; HS$(E1); ' of Its '; H$(X); ' questions correctly.!
GOTO 7010

REM = = = = = = = ee - - T T T RS
PRINT ‘ ,
PRINT ! Although it is not at all required, you may now go back and ';

PRINT 'redo the one question that you missed if you have time.'
GOTO L0OO

REI1 ‘@ m w wm om e o wm W@ W wm wm w wm w m w e w W m m am w @ s e @ e m w w m o - .
X=Q(U,C) .

|F EI>0 GOTO 3500

PRINT ' You haven''t answered any of the '; H$(X); ' questlons ';-
GOTO 3510

PRINT You have answered ': H8(E1); ' of the '; H$(X); ' questions ';

PRINT 'in this check point cerrectly. |If you have the time now, 1 ';
PRINT 'suggest that you!

PRINT "look over your work and redo those questions that you missed, ';
PRINT '"if you feel unable to answer these questions now, please log off!
PRINT 'and go over your work with one of the instructors. You may zlso ';
PRINT 'log off and come back to this check point later if you don''t!
PRINT 'have the time to run it again now.'

REH - - — . — e e e —— e e .-

REMARK: ROUTINE TO RERUN CHECK POINT

REM = ====meomcemeocecomoSommccoaoa

PRINT

PRINT ! tlould vou like to rerun the check point now (answer el or I,
PR”‘T vre ll)l,

1HPUT AS

IF As='V' GOTO 4280

IF A$="YES' GOTO 4280

1F A$="' GOTO 4150

IF A$='10' GOTO 4150

PRINT

PRINT ! The computer can only recognize the responses "y" or '"n" to ';
PRINT 'this question. Please answer again.'

GOTO 4030

REM = = = = = @ @ =@ @ % «o o « 6 « &« ¢ o oceeceeeoeoeenesecoc-
PRINT !

IE E2<2>1 GOTO 4220

F C=4 GOTO 4250

PRINT ! A1l right, but please make sure that you have achlieved all ';
PRINT 'the objectives In sectlon '; H$(C); ' before you proceed to'




4200

4210
4215
4220
5230
4240
4245
4250
4260
4270
4275
4280
4290
5300
4310
4320
4340
4350
L1360
4370
4380
4390
44,00
5410
4420
4430
4440
450
L453
L455
4457
4460
4470
4520
4450
4500
£510
4520
4530
550
4550
4551
4553
L55%
4555
4557
4558
4560
4570
4580
4590
4600
4610
4620
4630
L4640

4650

4660
5000
5010
5020
5030
5040
5050
5060
5070

- 5080
5085
5090
5093

PRINT ‘fsectlon '; H$(C+1); .

GOTO 5010 i n T a
REM = = = = = = = = @ o 2o mmme o mmemmmmemm e ...
PRINT ! Okay, but please be sure to return to this check pcint ';

PRHIT 'to re-evaluate the concepts and skills that you have mlssed '

GOTO 7G10

REM = ® ® = = = @ 2 @ @ c o v v acooeaae-a- B L N
PRINT ! A1l right, vou have stiil completed this check point satis'
PRINT 'factorily, and by now you shouid hzve done the same wnth all the'
GOTO 3340

REM = = = ® = = = = % o w =« e e s m e e e e s e e e = .- - ’
PRINT ’

PRINT ) R o
PRINT ! Please sz2lect one of the following presentation criteria:!
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT _
PRINT ! Wthich questions vould you like presented this time (enter ';
PRINT 1M, lo¥ or M3uyt .

INPUT A

GOTO 4460,4500,5000 ON A

PRINT

PRINT ! Please enter a single numeral, "i" through "3". VYour cholce!;
GOTO L4410 '

I I
REMARK: ROUTIHNE FOR CHAIWING TO A CHECK POINT
REM = mo—mmmmmmmmmmmeemm e
FOR K=1 TO Q(u,C) -

F(K)=0

NEXT K~

GOTO 4553

FOR K=1 TO Q(u,cC?

IF P(K)>=6 GOTO 4540

F(K)=0 .

GOTO 4550

F(K)=1

MEXT K .
REM = = = = = = = = « =« = B A B L R A L L B R
PRINT ‘
PRINT

PRINT 'One moment please...'

PRINT

PRINT

OPEN &4, 'PASSFILE!,OQUTPUT

PUT &L: J,T,R(1), R(2) R(3),R(4), R(S)

FOR K=1 TO 10

PUT &4: F(K), P(K)

NEXT K

GOTO 4620 Oi U

GOTO 4630,L640,4650,4660 ON C

CHALlN 'YCHKPTO11l!

CHAIN 'CHKPTO12!

CHAH 'YCHKPTO13!

CHAIN '"CHKPTO14!

REM  =w—ececcececcrcecncmrac s rec e ercccnccc e e e

REMARK: ROUTINE TO PRESENT MAIN PROGRAM OPTIONS

REM  semecrccccccwroreccscncrem s e s e~

PRINT

PRIUT

PRINT ! Please select a main program option from the following list:!
PRINT
PRUIT
PRINT
PRINT
PRINT
PRINT

(1) Present all questions, # 1 through #'; Q(U,C)
(2)' Present only those answered incorrectly or omitted!
Of..a
(3) Enter this number to cancel your request to rerun ';
this check point and return to the main program options.'

(1) Run another check peint program
{2) Dlsplay ali the data stored cn your work!
(3) Display stored data in summary form!
(b)' Branch to the fun options'
or...




5095
5100
5110
5120
5130
514¢
5150
© 5160
5167

5168

5169
517¢C
5172
$173
5175

5177

5178
5179
5180
5190
5200
5210
5220
5230
5233
5235
5237
5240
5250
5260
5270
5280
5320

- 5360
5370
5380
5383
5390
5400
5410
6000
6010
6020
6030
6040
7000
7010
7020
7030
7035
7040
7050
7050
7070
7080
7090
7100
7116
7120
7130
7135
7140
7150
7160
7165
7170
7175
7180
7190

7260

146

PRINT ! {5) Pass control to another student!’

PRINT ! (6) End this terminal session!

PRINT

PRINT ! Which optlon would you like to execute (type a number)!;
INPUT P

GOTO 5172,5172,5172,6010,7010,5240 Ol P

PRINT : .

PRINT ! Please type a single digit number, 1 through 5. Your choice';
GOTO 5130 .

REM  =-emeccmccccccecc.ax

REMARK: CHALINING ROUTIHNE

REM  —mweccccccccccccacan

B$"REuISTER'

PRINT

PRINT

PRINT 'One moment please...®

PRINT

PRINT

OPEM &, 'PASSFILE',OUTPUT

PUT 4: J,P

FOR K=1 TO 45

PUT 4: 0

NEXT K

CHAIN BS, ‘CHAINED?

REM  =emewcccccccccmscccaaaa -

REMARK: TERMINATION ROUTINE

REM  ==ccrccccccccncccccccea

PRINT

PRINT

IF C=1 GOTO 5360 .

PRINT ! Using the "select" button, p]ease return the slide tray to ';
PRINT 'slot ''0" before you turn it off.!

PRINT

PRINT ! © ~then you see the "Ready" message ("R; "), please follow the ';
PRINT 'Instructlons either on side 2 of the instruction tape or on the!
PRINT 'sample sheet posted for logzing off or transferring control to ':
PRINT 'another student. Thank you and have a nice day...!

PRINT

PRINT

STOP o : E

REM meommm e mo o e e

REMARK: ROUTINE TO BRAMCH TO THE FUN OPTIOHNS

REM  ecsmccccccccrmcccrcrc e c e e c e e

Bs='FUNOPTS' : :

GOTO 5173 : .

REM  s-eecmececercacaccccccccnnccccncrrmccc e e rac e

REMARK: ROUTINE FOR PASSING CONTROL TO ANOTHER STUDENT

[ ah b i b it T T T

PRINT

PRINT

IF P=5 GOTO 7170

PRINT ! ls another student waiting to use the terminal ("y" or '"n')!';
INPUT AS . : :

PRINT

IF AS='Y' GOTO 7170

IF AS='YES' GOTO 7170

IF A$='N"' GOTO 7140

IF A$='NO' GOTO 7140

PRINT ! Please respond with "y" or "n". s another student walting';
GOTO 7069

REM = = = = = =0 = = = w2 2 o v o e o e o m ;e dt e r e e === ==
IF D$="QUICK!E! GOTO 5260

!'F Q(U,C)-E1=1 GOTO 3453

GOTO 5040

REM = = = = = = @ =& @ © « 0 = @« a0 = 0 = = =~ e R R A R N
|F C 1 GOTO 7219

jiata BF :

”RIhT ! Using the "select" button, please return the slide tray to ';
PRINT 'slot "0 and turn it off.

PRINT




7210
7220
7230
7240
7250
7260
7270
7280
7290
7300
7310
7320
7330
80600

17

PRINT ! Vhen you see the message "PAUSE AT LINE 07200", remova !;
PRINT .'vour print out, align the paper on a fresh sheet for th» next®
PRINT 'studert, and press the RETUR! key. The registration program ':
PRINT 'will then rebegin within a few seconds.' . .
PRINT ’ .

PAUSE

PRINT

PRINMT

PRINT 'One moment pleose...'

PRINUT

PRINT .

CHAIN 'REGISTERY, 'REBEGIN'
RE}\1#****'*i**************‘*'******‘J*****

EHD
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APPENDIX F

SAMPLE RUN OF

ADMINISTRATION PROGRAM
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10060 REMH I T S T . oKk Kk % *k Kk kK K * Kk Kk ¥
106005 REMN *
10010 REMARK ’ I8
10015 REM =
10020 REM * % % Xk A w ok k % ok v k k K kK * ¥ ® F * *x & % Kk *k * k & k k * *
10030 REM
10035 REM » : : -
10040 REMARK: ' COPYRICGHT -
10050 REM
10060 REMARK: o JESSE ', HEINES
10070 REM ; v A , _
10080 REMARK: : - FEBRUARY 1874
10030 RIM ’ ’
10100 RE!i _ .
10110 REM # % % & & & 2 % % % & #-% % % % % & % % % & % % & % * & %k * £ & * & &
10120 REM
11010 REl  s=emescnccccvcncancs
11020 REMARK: ARPAY DIMENSIONS
11030 REil  =ecesccccimccncaccas
11040 DIN C$<300),N\(Cb9) Q(,4),8(300),C(2,9), T(300 L),H(3500)
13050 REIARK: ARPAY 'C3' {S FOR CODE JHTES
11060 REMARK: ARRAY '™i3" 1S FGR REAL MAIES,
11070 REMARK: . ARRAY "Q" COMTAINS THE NUHBER OF QUESTIONS {1l EACH CHECK POIT.
11080 REMARK: ARRAY “SY |S FOR SECQUENCING PRINT CUTS OF OTHER ARRAYS. '
11090 REMARK: ARRAY ¥CY" 1S FOR CUMULATIVE STATISTICS OH A CHECK POINT.
11095 PEMARK: ARRAY M“T" STORES THE NO. CF .TIMES A STUDENT HAS RUN A PROGRAN,
11058 REMARK: ARRAY “N" IS FOR STUDEMT REGISTRATICN FLAGS.
11100 R$(1li=‘one!
11110 R$(2)="two!
11120 R$(3)='three!
11130 RS(M)—"our'
11140 R$¢{5)="'five!
© 11150 R$(B)="six!
‘1116C R$(7)='seven'.
11170 r${8)='eight’
11180 R$(9)='nine!
11190 R$(10)="ten’
11250 DEF FNACO=X=-{NT(X)
11260 REMARK: THE ABOVE FUMCTION RETURMS THE FRACTIONAL PART OF "X",
11270 @(1,1)=10
11280 Q(1,2)= 7
11290 @(1,3)=
11300 Q(1,4)= ¢ )
12000 REM e Ll fababn bl
12010 REMARK: ENTRY ROUTIME
12020 REHl  ~=mewccccwcccawa-
12030 USE X$ : : '
12035 REMARK: "X$" 1S A DUMIY VARIABLE, USED TO RECEIVE AN ARGUMEMT FROM A
12038 REM CHAINED PROGRAM.
12040 GET 'PASSFILE! , P,J,LS$,FS
12050 GOTO 20110
13000 REM  =ee—ccomcccccccccccccrc e mcn e e e c e e e s s c e st c e c e mm -
13010 REMARK: SUBROUTINE TO PRESENT MONE MOU'EMT PLEASE..." MESSAGE
13020 REM  wwesmcecccccccccccrcde e e r e r e e e r e e m s e~ —— e — =~
13030 PRINT 'One moment please...' : :
130480 PRINT
13050 PRINT
135060 RETURHN
141080 REN  ~==mecemccccccccccccana-
14110 REIARK: ROUNDIHG SURROUTINE
14120 REM =~rmeeeeccccccccmccccnccas
14130 FOR Z=9 TC 1000
14140 1F X>Z GOTO 14170
14150 X=Z
15160 RETURN
14170 HEXT Z

”

o}

MtHNISTRAT I OHN "PRCGRAMNM 04

* % * ¥ %

14186 PRINT .
14190 PRIAT "ERROR: . ARCUIMENT OF EOUNDINLG SUBROUTINE GREATER THAN 100C."
14209 STG? : . .

-
P
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15300 REF  wvrrcccrccca mrm s r e e m et e -
15310 REMARK: SUBRGUTINE FOR LOADIHG CODE HAME AND REAL UAME ARQAYS
15320 REM  ecomccccccmccaccnc e e e e e c s e c s et e cmr e e a.
153320 IF Fl=1 GOTC 15490
15240 REMARK: FLAG "F".|° SET TO "1 WHEN THE N‘HE ANRAYS HAVE BEIN LCADRLC)H.
15366 OPEN 1, 'CODENAMEY, INPUT
15370 OPEN 2,'REALNAHE' INPUT
15380 GET 1: N1
15390 FOR K=1 TO N1
154500 GET 1: C$(K)
15410 GET 2: NS(2*K=-1),N${2=K),M(K}
15420 MEXT K . . i ' .
15425 REM = = = = = @ « = = @ =« ¢ @ = 2 = =0 =" - "= em . e e ee .. - - o= o=
15430 Fl=1
15440 N2=N1 : .
15443 REMARK:  YH1"™ S THE TOTAL NUNMBER CF PEOPLE REGISTERED.
15445 REMARK: . "N2Y IS THE NUMBER OF REGISTRANTS iH ED £ 140.
15450 FOR K=1 TGO N1 :
15460 IF H(K)=0 GOTO 15480
15470 M2=H2-1
15480 NEXT K
15490 -RETURN . i
16500 REM  =====mveeeecmcccoea- T T R
16510 REMARK: SUBROUTIHE TO LOCATE ID MUHRER ("J"™) FOR AM ENTERED LAST MAME
16520 REM  =mms=emm=e e e e e e
16530 H$=L$
16533 G$=F$ .
16535 H=dJ .
16536 REMARX: YH$", "Gs$', AMD MH" HOLD THE CURREHTS STUDENT'S LAST MANE,
16537 REM FIRST HNAME, AND REFERENCE HNUMBER, RESPECTIVELY, Il THE EVENT
16538 REM THAT A CODE IS ENTERED BY THE USER.
16539 REM = = = = = = = = @ = = 2 = 0 & o & = % = = = = = = === === === -
16540 PRINT ! Student''s last name!';
16560 INPUT L$
16501 iF L$=T"DEMO' GOTC 16955
16564 A$=Ls
16566 GOSUB 12010
16567 IF G=1 GOTO 16980
15569 IF L$='SAME' GOTO 16975
16570 PRINT
16575 GOSUB 15310
16580 K=0
16585 A=1
16590 FOR J=1 TO N1
16600 IF N$(2+3-1)=L$ GOTO 16730
16610 NEXT J
16620 IF K>0 GOTO 16760
16630 PRINT P The roster contains no student by the last name of '; L$;
16633 PRINT '. ;
16635 GOTO 16640
16637 PRINT ! ', :
16640 PRINT 'Do you wish to try another last name {("y" or "n")';
16650 tHPUT AS )
16660 GOSUB 18010
16670 IF G=1 GOTO 16980
16680 PRINT
16690 IF As='Y' GOTO 16540
16700 IF A$='YES' GOTO 16540
16710 PRINT 'Please enter only "y'" or "n" or a code. Your cholce';
16720 GOTO 16650 ’ :
16725 REH = = = = = = = = = = = = = = = = = = = = = @ = = = = = = = = = =~ = = =
16730 1=K+l e
16740 S(K)=d
16745 F2=0
16750 GOTO 16G10 ) o ) .
16755 REM = = = = = = = = w = = = = = = % o = == == .- == ew e .o o-
16750-IF K>1 GOTO 167890
16773 dJ= S(k)
16775 GOTO 106935 ’ .
1/67§0 PRINT ? The roster has the following '; R$(K); ' students with the ';




16790
16793
16795
16797
16800
16801
16802
16503
16804
16805
16806
16807
16808
16800
16810
15813
16812
16813
16814
16815
16820
15830
16838
16839
16840
16841
16842
16844
15845
16850
168690
16870
16890
16891
16892
15894
16909
16910
16913
16915
16917

. 16918

16919
16920
16925
16930
16935
16940
16950
16953
16955
16960
16965
16970
16971
16972
16973
16974
16975
16980
16982
16983
16985
17000
17010
17020
17330
17033
17040
17050

PRINT 'iast name of '; Ly; ':f
PRINT
REM = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = - = = = =

‘REMARK: THE FOLLOWING STATIHENTS ALPHARETIZE THE LIST OF STUDENTS WITH

REM THE ENTERED LAST HALE ("Ls™.

FOR H=1 TO K-1

FOR H=M+1 TO K

$1=S(M)

S2=S(N)

IF h$(2*Sl)(N$(2*S7J GC0TO 16809

A=S{M}

S{M)=S(H)

S(N)=A

MEXT N

MNEXT M

F2=0 : - _

DF = = @ @ = = =« = = = = = = =o' = = = = @ =& « & = = = 2 « = = == = = - =
REMARK: THF FOLLOYING STATEMENTS PRINT THE LIST OF ALL STUD:NTS WITH TP
REM ENTERED LAST NAME.

FOR M=1 TO K

X=S(M)

PRINT * '

PRINT M; N3(2+X); ' '; L$;

IF H{X)=1 GOTO 158&2

PRINT ' (Ed C 140)!

GOTO 16844

PRINT -' (other)!

MEXT M

IF P=2 GOTO 16850

PRINT : .

PRINT ! t/hat Is the index number to the left of the student in ';
PRINT 'questlon {enter "99" if he or she does not appear on this list)';
IHPUT A ’ :

REM = = = = = = » = = = = = = = = = = « = = = @ = ©« 2 = = @ « = - = - =
GOSUB 12110 : ' : _

IF G=1 GOTO 169890

PRINT

IF A=68 GOTO 166357

iF A=0 GOTO 156917

I1F A<KK GOTO 16925

PRINT ! Please enter a single number or code as descrtbed above. !';
PRINT 'Your choice!;

GOTO 16890

REM = = = = @« @ = @ @« = = @ @ = = @ = = = = « =« = = =« = & &« === ===
J=S(A)

REMARK: ™JY IS THE STUDENT'S 1D NUMBER.

F$=N$ (2»d)

PRINT

RETURN - ; .

REM = = = = = @ @ = = =@ @ @ @ =« =« @« @« « = = = = = = = = = = === ==-<=
J=0 ’ B

F$="SAMPLE"

L$="STUDENT"

IF P=2 GOTO 16972

PRINT

PRINT

RETURII

REM = = = = = = @ @« = = = @« = = @« = @« & ¢ « == = =~ == = «=====<
IF J=0 GOTO 16969

L$=H$

F$=G$

J=H

GOTO 16970

REM  =ewcecccccccccrceccccnssc s e e e n oo

REMARK: SUBROUTINE TO ALPHABET!ZE CLASS ROSTER

REM eweemccscmcrcccacccac e e s r s e r s -
LF F2=1 GOTO 17220

REMARK: FLAG "E2" |S SET TO "1" AFTER THE CLASS ROSTER 1S ALPHABETIZEDR.
GNSUB 15310

FOR K=1 TO N1
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17060 S(K)=K

17070 MEXT K : :

17075 REM = = = = = = = = = = = = = = = = = = = A mm
17080 FOR K=1 TO N1-1 : :

17090 FOR i=K+1 TO N1

17100 S1=S(K)

17110 52=S{!1)

17120 IF R$(2+SI-1)<N$(2%52~1) GOTO 17190

17150 IF N$(2+s1-1)=il$(2+52-1) GOTO 17180

17140 A=S(K)

17150 SCK)=S(M)

17160 S(H)=A : -
17170 GOTO 17190 : ‘
17180 IF K$(2%S1)>N$(2+S2) GOTO 17140

17190 HEXT M
17200 HEXT K : '
17205 REH = = = = = = = = = = e e e m .- e e e e e e e e e et e e e e

17210 fF2=1

17220 RETURH .

18000 RE!M  ==eem-cescecccecccrcccccn e e e
18010 REMARK: IHPUT CODE INT”RPRE|ING SUBROUTINE
18020 REM  ==ecemscsceccssccmcsm e e ce e n e m e
18030 IF A$='H' GOTO 12140

18080 IF A$='i{0' GOTO 12140

18050 1F A$='STOP' GOTO 50000

18060 IF A$='99593' GOTO 50000

18070 IF A$="CAHCEL' GCTO 12140

18C80 IF A$="PASS' GOTO 18140

18090 IF A$='88888"' GOTO 12140

18095 G=0 :

18100 KETURN : : o o

18105 REM = = = = = = = = = = = = = = = = e e i e e e e e e e

18110 iF A=98939 GOTO 50000
18120 IF A=388828 GOTO 18140
18125 G=0 }
18130 RETURHN
18140 G=1
18150 RETURWN :
19000 REM  ==—-ccrcccccccccncc e ne e cnrc e e r e e e r e n e e r e ———
19010 REM/RK: RCUTIHNE FOR CHAIHIIG TO COTHER M"ADMIN' PROGR S
19020 RE}  <weemmccccccmccccrcccmnc et s st ccrdaccccc s e r s ——-
19030 e$="ADnI1i0L" _
19040 GOTO 19060
19050 B$="ADiiINHO02!
19053 GOTO 19060
18055 B$='ADMINO3!
190606 GOSUB 13010 - ) -
19070 OPEMN &4, 'PASSFILE',QUTPUT L R
19080 PUT &4: P,J,LS$,F$ g S
15090. CHAIN BS, "CHAINED! :
20000 REM  =esmcccmccc e ccac st cr s rc e rr r e e r e m e
20010 REMARK: ROUTINE FOR SELECTION OF MAIN PROGRAM OPTICH (YP')
20020 RElN  wemecccccccdctcc s n e r e e e e c e e -
20070 CLOSE 1,2,3,4,5,6,7,8
20073 CLOSE 'CODENANMLC', 'KEALMAME'!, '"LOGFILE', 'PASSFILE'
20075 CLOSE '[ISTRDANS', 'NUMERANS', 'ALPHAANS', 'HOLDFILE!
20080 1HPUT P
20090 PRINT
20100 PRINT ‘ N ,
~20110. IF "P=0 GOTC 19030 ' B U S
20120 GOTO 19030,19030,19030, 330]0 30010 19030 19050 35010 10030 190)0 uN'P R -
20123 GOTO 19030,28010,29010,19050,34010,27010, 190)5,19055 51010,19055 Gt P-10
20125 GOTO 19030,13030,19050,19050,19050,19655,19050,19055,19055,19055 OWN P-29
20127 GCTO 32010,19030 o P=-30 .
20130 IF P=09999 GQOTO 50000
20135 IF P=88888 GOTO 205290 )
20140 PRINT 'Ho option exists by that number. Please enter another. ';
20150 PRINT 'Y("gaguogh *'termlnate program.) Your cholce';
20160 COTO 20080 _ .
20170 REH = == = = = = = = o = v v @ m o e'm - s m ... .. .- - . -




20500
20510
20520
20530
27000
27010
27020
27030
27040
27059
27060
270790
27080
27090
27100
27103
27105
27107
27108
27110
27120
27130
27133
27140
271590
27155
27160
27170
27173
27175

27180 X=

27190
2720¢C
27210
27213
27215
27216
27217
27220
27230
27240
27250
-27260
27263
27265
27270
27280
27280
27295
27300
27310
27320
2733¢C
27340
27350
27360
27370
27380
27390
27400
27410
27420
27430
27440
27450
27460
27479
27450
274590

27580 :
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RIH‘T . ’ Y
PRINT
PRINT 'Please enter another main program opticn numbcr Your choice';
G070 20010
N D D e DD bl b i D L e e L e L E L L S PR
REHARK:  SUMMARY OF SATISFACTORY COMPLETIOH CATA O A CHECK PCINT  (#16)
L o I R it et it i et e L
PRINT ! SUMMARY GF SATISFACTORY COMPLETICH DATA ON A CHECK pPOINT!
PRINT .
PRINT ! Enter the unit and section numters as "U,8". (To cancel, ';
PRINT 'enter ''88238.5%".) Entry'; » :
IHPUT A,C _
GOSUB 138112 : '
IF G=1 GOTO 20506 :
PRUIT
FRINT
FOR K=1 TO 7
RIK)=0
NEXT K
U=A
AT T = CON
REMARK: THE ABOVE STATEMENT SETS ALL ELEMENTS OF ARRAY V'T" TO 1.
GOSUB 15319 '
OPEN 3,'LOGFILE', INPUT
GET 3: N3 :
REM = = = = = = = = = « I T - -
FOR K=1 TO N3 n . :
GET 3: R1,RZ,R3,RL,RE
J3=IHT(R1/10C00)
VF N(J3)=1 COTO 27290 .
1G*FHACINT(R1/3G)/10)
GOSUB 14110
[F X<>C GCTO0 27290 4
X= 100*rLA(!HT(R1/100)/100)
GOSUB 14110
IF XU GOTO 27236
I[F R2+R3+34+R5=0 GOTO 27290
J3=lNT(Rl/10000)
tF T(J3,2)=3 GOTC 27290
T(J3,1)=T(J3,1)+2
REMARK: "T(J3,1)" COUNTS THE NUMBER OF RUNS M D: FOR A CHECK POINT BY
REN EAbH STURENT ("JS")
X=10*FNA(R1/10)
GOSUB 14110
T(J3,2)=2+X

REIARK: "T{J3,2)" CONTAINS THE SATISFACTORY COHPLETION FLAG OM THIS

REM CHECK POINT FOR EACH STUDENT »

NEXT K _ ST

REM = = = = = = = = = R R I I A I R
FOR K=1 TO 300 S :

IF T(K,1)=1 GOTO 27390

R(1)=R(1)+1 '

REFARK: "R(1)" COUNTS THE NO. OF STUDENTS WHO MAVE RUN THIS CHECK POINT.
IF T(K,1)>=5 GOTG 27370

C1=T(K,1)+3#(3-T(K,2))

GOTO 27330

C1=4+3%(3-T(K,2))

R(C1)=R(C1)+1

MEXT K o - 2 .
REM = = = = = = = @ = = = % = = = = = @ = = = 2 = = 2 = = = = = = = = « -
PRINT ! SUIARY OF ‘CHECK POINT #'; C; 'IN UNIT'; U

PHINT '

PRINT USING 27500, R(1)

PRINT USING 2751C, R€2),100+«R(2)/R(1)
PRINT USLIG 27520, R(3),100«R(3)/R(1)
PRINT USING 275306, R(43,100+R(HY/P(1)
PRINT USILG 27543, R(E),100*0(5)/R(1)
PRINT USING 27558, R(56),300+R(E)/R(1)
PRINT USING 275C8, B(7),100%R{7)/R(1)
Total number of students attempting check point: e




172

27519

H Number compieting satisfactorily on first run: #ih (raE #5)
27520 : Number completing satisfactoriiy on secend run: s (#8 . 8%)
.27530 . humber comoleting satisractorily after second run: BEP (3% ,#°0)
27540 No. trying only once and still incomplate: #ad (#E8 1%
. . 27550 @ No. trying twice but stili incompliete: has (Bh2,4%)
. 27560 : Hlo. trying more than twice hut still incomplete: FéE (#52.#%)
’ 27570 COTO 20500
280C0 RE]!  ==mecccccccr s n s s e e e e r e e e et r e — — —————— e == -
2801C REMARK: PROUTINE TO DUISPLAY A STUDENT'S CUMULATIVE SCORE (#32‘
28020 REll  em=memrccccecccm e s c e c e — e e A n e e r e a e~ — e ————
28030 PRINT ! RCUTIHE TO DISPLAY A STUDENT''S CUMULATI!VE SCORE OM A CHECK !;

23040 PRINT 'POINT?

28050 PRINT

28060 GGsup 16510

28070 IF G=1 GCTO 20500

28080 PRINT ' . Frte- the unit and secgcon numbers as "U,s". (To cancel, ';

28090 FRINT 'enter "88283,0".) Entry!;

28100 1HPUT A,C

28110 GOSUB 18110

26120 iF G=1 GOTC 20500

28130 U=A

23140 T=0

28150 FOR K=1 T9 10

28160 Rr(K)=0 :

28170 {EXT X .

28180 OPEN 3,'LOGFILE', INPUT

28190 GET 3: N3 ' .

28195 REM = = = = = = = = = = @ = = m = @ = 2 = = = 2= = = =2 = 2= == = = = =
© 28200 FOR K=1 TO N3

28210 GET 3: R1,R2,R3,R4,R5

20220 IF IhT’Rl’lGOOO)(>J GOTO 28540

28240 X=10+*FHA(INT(K1/10)/10)

28250 GOSUB 14110 )

28250 IF X<5C GOTO 28540

28270 X=100+FNAUINT{RR/100,5/1300)

28280 GOSUB 141160

28300 1IF X<{>U GOTO 28 40

28310 T=T+1’ _

28315 REM = = = = = = = = = 0 = = = = = 2 = - o & - - - B R S

28320 FOR M=1 TO 7 ’ ’ :

28330 X=10*FHACINT(RLE/(10*»(7~1)))/10)

28340 GOSUB 14119

28350 IF X<>0 GOTO 28380

28360 X=10*FNACINT(R2/(10%=(7-M)2)/10)

28370 GOSUB 141210 )

28380 IF X<=R({!} GOTO 28400 -

28390 R{I11)=X . S

28400 MEXT 11 L : »

28405 REH = = = = = = = = = = = B I e e T e T T

28410 IF Q(U,CY<=7 GOTO 28510 ’

28420 FOR M=8 TO Q(uU,C)

28430 X=10+FHACHHT(R5/(10**x(14-1)))/10)

28440 GOSUR 14110

28450 IF X<50 GOTO 224380

28460 A=10*FNACHIT(R3/(10*% (14~ H)))/IO)

28470 GOSUB 14110

28480 1F X<=R(1) GOTO 28500

28490 R{1)=X

28500 HEXT M ) .

28505 REMl = = = = = = = m @ = @ @ = @« = « - = I R L

28510 X=10*FNA(R1/10) i ' :

28528 GOSUD 14110

28530 F=X

28540 NEXT K

28545 REM = = = = = = = = = = = = = = = = = = = e e e e e e e e e e e e e e

28550 PRIIT .

23560 PRINT

28570 PRINT ! CUNMULATIVE SCORE FOR Y F$; ' s oLs

SE80 PRINT

28590 PRINT Unit?; U; 'Check Point #'; C; '-- Question # ',




28600
28610
28620
28630
28635
28640
28650
28660
28670
28680
28690
28700
28710
28720

28730 i

28735
28740
28750
28753
28760
28770
28780
28750
28800
29000
29010
26020
28030
29040
29050
25060

- 25070

29080
29090
29100
29110
29113
29115
29117
29120
29130
29140
29150
29160
29163
28165
29167
28168
29169
28170
9175
29180
29190
29200
28210
29220
29230
292L0
29245
29250
292060
29270
202280
29290

29300 X

28310
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FOR K=1 TO Q(U, )

PRINT K;

NEXT K

pPRINT ' ! , o :

REM, = = = = = = = = = = = = = w = = = @ = @ @ = = 2 « = = == -~ - - - -
PRINT ! . ~ Response : ',

FOR %=1 TO Q(U,C) .

1F R(K)=0 GOTO 28720

IF R(K)<=5 GOTO 28700 A

PRINT ' C ', o S
GOTO 28730 : ’ B :
PRINT ' X ';

GCTO 2873¢

PRINT ' - '

ppinT ! Humber of runs ='; T; '-- ',

IF F=1 GOTO 287990

PRINT 'This check point is not yet completed satlsfactorn]y

COTO 20500

PRINT 'This check peint has been comp]eted satistfactorily.'

GCTO 20500

REl]  =e-—se—escmenm e e ccssess oo oSS oSS SSSS S Se S S S m S ms
REMARK: ROUTINE TO PRIMT ALL ASUERS STCRED &V A STUDENT  (#13)

REJl === mecccreccmcccm o — e mees s s om eSS S e S m S S mSm TSR e

PRINT ! RGUTINE TC PRINT ALL ANSUWERS STORED BY A STUDENT'

PRINT : :

GJSUB 16510

IF G=1 GOTO 2052¢C

cLOSE 1,2,3,4 ,4,5,7,8

GET 'HSTRDANS', H6,H7

C6=0

oPEll 6,'NUHERANS;,IHPUT

OPEN 7, "ALPHAANS!', ILPUT

GET 6: X, X, X

GET 7: J,X X$ . .

REM = = = = = = = = = = =~ = = == S I T '
F=6 :

FOR K=1 TO NG

GET 6: R1,R2,R3

IF R2=J GOTO 29250

NEXT K

IF C6=0 GOTO 29175

PRINT : ’ '
PRINT ! {Note: SOME numeric answers are stored as deviations ';
PRINT 'from the correct answer.)'

PRINT .

RE{] = = = = = = = = = = @ @ = @« = = = « = =« = & = = &= === 2= «=2°7 :
F=0

FOR K=1 TO N7

GET 7: R1,R2,.R$

1F R2=d GOTO 29250

HEXT K

IF C6=1 GOTO 20500 )

PRINT ! Ho answers are stored on '; F$; ' ' L$; '

GOTO 20500

PEM = = = = = = = @ = = = = = = =« & = & =% =« == e~ =2=2"""="
IF C6=1 GOTO 23290 : i
PRINT ! The following answers arc stored on '; F$; ' '; L$; vt
PRINT

PRINT ! Unit Section Question Code Answer'
U=1HT(R1/10000)

=10+FNACINT(RI/1000)/10)

GOJUB 14110

29320 €=
29330
29340
29350

A= 100*[NA(|JT(R1/10)/100)
GOosup 14110
Q=X




293690
29370
28330
29390
29400
29410
29420
29430
20440

294590

29460
30090
30010
30020
30025
30025
30027
30028
36029
30030
30033
20035
30040
30050
30060
30070
30075
3008¢
30050
301060
30110
30120
30130
30140
30150
30160
30170
30180
30190
30200
30203
30210
30213
30215
30220
30222
30223
30225
30230
30240
30250
50260
30270
30273
30280
30290
30300
30393
30395
30387
30398
30400
30420
30430
30440
30450

30460 S

30470

30480 S6=
30490
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N=10+FHNA(RLIZID)

GOSUB 141318

S=X

Co6=1

if F=7 GOTO 29540

PRINT UsinGg 29420, J c,q,S, R3
## 4 SEEGFLGHGF EREIFES

GOTO 29160 ' :

PRINT USING 29450, U C Q,s, R$ )

## B FHINBFRELEERRNELNER

5070 29210 : .

REF =~ ==~——c-eccsec—a-- B st

REMABK: ROUTIHL TO PRINT THE STATUS OF ALL STUBENTS ON A UNIT (#5)

RE]]  mmemmccccecc e me s e e e e r e mm e m e eSS Ceam oMo oS oSS s S s e

PRINT ! RPOUTIHE TO PRINT THE STATUS OF ALL STUDENTS ON A wT!

PRINT : ’ ' ) :

PRINT ! on which unit number would you like :the stztus disnlayed?;

| NPUT A Co ‘

GoSuB 13110

IF 5=1 GOTO 205¢0

U=A

GOSuUB 17010

cLOSE 1,2,3,4,5,6,7, 8

MAT T = CON

OPEN 3, 'LOGFILE', INPUT

FOR k=1 TO N3

GET 3: R1,R2,R3,R4,R5
X=100#FHA(15T(R1/100)/100)
GOSUB 14110 -

IF X<>U GOTO 30220
J3=INT(R1/10000) ’
X=10+¢FNA(INT(R1/1G)/13)
COSUB 14110

C=X

X=10+FNACR1/10)

GOSUB 14110
T(J3,C3=T(J3,C)+1 -

IF T(J3,C)>200 GOTO 30220
IF T(J3,C)<100 GOTO 30215
T(J3,C)=T(J3,C)+100%X

GOTO 30220
T(J3,C)=T(J3,C)+100%(X+1)

PRINT - Co. ’

PRINT B )

PRINT ! STATUS OF ALL STUDENTS ON UNIT'; U

PRINT

PRINT ! ("¢" = Completed Satisfactorily, "I" = Incomplete, ';
PRINT 'and "-" = Not Yet Attempted. Humber of runs is in parcntheses. '
PRINT .

PRINT ‘ i i
PRINT ! Last Mame First Hame 1 2 3,
PRINT ! 5!

PRINT

C3(1)="-

cs(2)="1i"

cs(3)='C! - ) :
RE] = = = = = = = = ==« = @ = @« v =« = "<~ o s === ="
FOR K=1 TO N1

$1=S(K)

'F H(S1)=1 GOTO 30550

S2=1NT(T(S1,1)/100)+1

53=T(51,1)-1-100%x{S52-1)

={NT(T(51,2)/100)+1

S5=T(51,2)-1-100*(S4-1)

HIT(T(S1,35/100)+1

S7=T(S1,3)-1-100%(S6-1)




30500

- 30510

30520 ¢
30530
30540
30550
30560
31000
31010
31020
31030
31040
31050
31060
31070
31080
31080
31100
31110
31120
31125
31127
31130
31140
311L5
31180
31185
31190
31200
31210
31220
31230
31240
51250
31260
31270
31280
31290
31293
31300
31303
31305
31307
31308
31310
31320
31330
31340
31345
31350
31351
31352
31353
31354
31355
31356
31358
31360
31370
31380
31390
31400
31410
31420
314390
31440
31450
31460
31470
31480
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Sﬂﬁl”T’T(Sl 4)/100)+1

SSAT(Sl L)-1- 100*(u8 n

22%5]
PRIPT USING 30540, H3{S1-1),H$(S1),C%(s2),53,C05(s84,,585,C$(S6),57,Cs(838),5¢
H LEDSERDLANEEELIE HEFRRFFSHEFBGRRERF # () # (#) # (%) # (#)
NEXT K .
GOTO 20500 :
REH R it i Lol Dbl d bl i itade bkl debadete bbb intadaddd
REHARK:l CALCULATION OF STATISTICAL MEASURES ON STORED AIISUERS (#19)
REM Bt ittt Rt
PRINT ! STATISTICAL NEASURES CN STORED NUMERIC ANSHERC'
PRINT .
PRINT ! . Enter the. unlt, seutaon, and question numbers as "uy,s,Q". ',
PRINT '(To cancel, enter ''38888,0,0".) En*ry
tPUT A,C,Q
GOSUDB 18110

AF G=1 GOTO 20509

C6=0

U=A

F2=0

GOSUB 15310

CLOSE 1,2,3,4,5,6,7,8
GET 'HNSTRDANS', N6

OPEN &, 'NUMERANS', 14PUT

T=0 _

GET 6: X,X,X ‘

REM = = = = = = = R e e e o m m e e e e m m m e -
FOR K=1 TO N6 S _—

GET G6: R1,R2,R3

IF N(R2)=1 GOTO 31345

X=100+FHACINT(R1/10)/100)

GOSUB 14110

IF X<>Q GGTO 31345
10*FdA(lhT(R1/1000)/10)

bU°UB 14110

¥ X<>C GOTO 31345

IF IHT(R1/10000)<>U GOTO 313L5

C6=C6+1

S{C6)=R3

T=T+R3

IF C6>1 GOTO 31310

S1=R3

S2=R3

GOTO 31345

lF R3>S1 GOTO 31330

S1=R3

I1F R3<S2 GOTO 31345

S$2=R3

NEXT K : o -

REM = = = = = = @ =« = =« = = = « - - = .- - - R L R

PRINT - :

PRINT

IF €C6>0 GOTO 31360

PRINT ¥ There are no numeric answers stored for Question #'; Q;

PRINT 'in Unit'; U; 'Sectlon'; C

GOTO 20500

REM =~ = = === === == = I T T I
A=T/C6 . .

§$3=0

FCR K=1 TO CO

§$3=S3+(A=S{K))##2

NEXT K

S3= SQR(S3/PG)

PRINT STATIST!CS OM AMSWERS TO QUESTION #'; qQ; 'In UMITY; U;
PRINT "SECTION'; C

PRINT

PRINT ! Number of stored answers: '; C6

PRINT ! Mean: v A

PRINT ! Standard deviation: '. 83

PRINT °f Max fmum: t: 82




31490 PRINT ! Hintwmums 1. 51

31500 GOTO 20560 - - .
32000 REM  semcmrmemsccncc e e e m e e s A C e s S s C S oo mS oSS SSa S SS A S m e m S nm S
32010 KEMARK: ROUTINE TO DELETE ALL RECORDS WHICH CCHTAIN OHLY ZEROES (#31)
32020 REM  ~=eececcccccmcimms e mm e e e eSS A L e s eL e Sm RS S S cea s
32030 GOSUB 15310

32040 OPEN 3, 'LOGF:LEY, INPUT

32050 GET 3: N3

32050 OPEN 8, 'HOLDFILE',CUTPUT

32070 C3=0

39080 C$(1)="(Ed C 140)'

32090 C3(2)="'(0ther)! : o ‘

323100 FCR K=1 TO N3 . ’ : T

32110 GET 3: R1,R2,R3,R4,RS ’

32120 PUT 8: R1,R2,R3,RIl,R5

32130 1F R2+R3+RL+R5=0 GOTO 32160

32140 NEXT K

32150 GOTO 32250 : :
32155 REM = = = = = =~ @ = = = = = @ = = = = = = @« = o =« =~ =7 = ==-=- -
32160 C3=C3+1 : .

32170 IF 03/1 GOTO 32210

321385 PRINT ' . Confirmation will erase "zero" log records on the following ':
32190 PRINT 'student(s}" )

32200 PRINT

32210 X=INT(R1/10000)

322290 Y=N(X)

32230 PRINT ! ;oNS(2eX=1); ', ' NS(2eX); ' ' CH(Y+1)

32240 GOTO 32140 , ,

32245 REM = = = = = = = = = = = = = T T
32250 IF C3>0 GOTO 72280 '

32260 PRINT ! The log contalns no records with only zeroes for data
32270 GOTO 20500 )
32220 PRINT . T
32290 PRINT ! Confirmation ("y" or "n")';
”300 1HIPUT AS
310 GOSUB 18050
_32320 PRINT
32330 IF A3='YES' GOTO 32410
32340 IF A$= 'Y' GOTO0 32140
32350 1F A$="HO' GOTO 32385
32360 {F A$='H' GOTO 32385

32370 PRINT ! P kase respond with "y" or "n" or a code. Your choice'; N
32380 GOTO 32300 S . .

32382 REM = = = = = = = = = = @ = = = = = =« = - <« =« «~=-«< SR I
32385 PRINT " 5 ' :

32390 PRINT ! The log will remain unchanged.?!

32400 GOTO 20500

32405 REM = = = = = = = = = = = = = B R I T T T I
32410 OPEN 3,'LOGFILE',QUTPUT - . .

32420 PUT 3:N3-C3 .

32430 OPEN 8, 'HOLDFILE', INPUT

32440 FOR K=1 TO N3 ' -

32450 GET 8: R1,R2,R3,R4,R5 ’

32460 |F R1+R2+KR3+RL4=0 GOTO 32480

32470 PUT 3: R1,R2,R3,R4,R5

. 32480 HEXT K

32485 PRINT

32490 PRINT ! The records have been deleted, but may stIII be retrieved by';
32500 PRINT ' issuing the "rctrteve" command under CHS.

32510 GOTO 20500

33000 REH  =mw=m===e--omm s se—mem e me e —o s m e :
33010 REIARK: ROUTINE TO PRINT THE NAKES OF ALL NON - ED C 1LO USERS (#4)
33020 REM = me==mmm=e=e=mcemmmecmmmmmmmmeeeememe e em e oe oo e—es—eeoo=
33030 GOSUB 17010 _ . _

33040 C2=0 L .

33050 FOR K=1 TO N1
33053, %=5(K)
33060 IF N(X)=0 GOTD 33120
33070 IF C2>0 GOTO 33100
330820 PRINT ! USERS HOT REGISTERED IN ED C 140




33050
33100
33110
333120
33130
33140
33150
34000
34010
34020
340350
3404C
34959
34060
34070
3L0&0
34090
3L10¢
34110
36115
34117
34118
3h126
34123
34125
34127
34130
34240
34150
35009
35010

350290

35030
35040
35000
35070
35075
35080
35090
35095
35100
35110
35120
35130
35140
50000

W\

177

PRINT . _ '

PRINT ! Yo NS(24X-1); ', ', H302#X)

C2=C2+1

NEXT K

IF C2>0 GOTO 205C0

PRINT ! A1l students on tSe roster ARE registered in ©d C 140.!
GOTO 205C0

REM =~ ==msmemmcem s ce e e e e e e et m e m e — e e
REM'ARK: DENTIFICATION OF A STUDENT FRON Al 1D LUKEER (#15)

1 I T

PRINT ! IDENTIFICATION OF A STUDENT FR3IY AN ID HUMBER!

PRINT ’

GOsSUB 15310 !

PRINT ! Enter the ID number of the student you wish to identify. ';
PRINT 'Entry 3 )
1HPUT A

GOSUB 18110

IF G=1 GC7T0 20500

PRINT

PRINT

IF A=0 GOTO 34140

IF ADN1 GOTO 34140 _

PRINT ! 1D number '; A; 'is assigned to '; N${2#A); ' '; N$(2#A-1);!
J=A .

L$=N$(2+xA-1)

F&=N$(2%A)

GOTO 20500 . . o
PRINT. ! ID number '; A; 'Is not unassigned.' :
GOTO 20500 ' ) .

REM  ~meccccccsesccsccns e rn e s e e e e s s e a -

REMARK: ROUTINE TO PR!NT AN ARRAY OF CODE MAMES (#8)

REM  esmcecccrcvccccnrrnrr s r e e et e e m s e s s s

PRINT ! CODE MNAME ARRAY'

PRINT

GOsUB 15310

X=0

PRINT .

PRINT ! © Vs CE(X+1),C5(X+2),C8(X+3),C8(X+4),C5(X+5),C8(X+6)

IF X+6>=N1 GOTO 20500

PRINT

PRINT ! t; C$(X+7),C8(X+8),C8(X+9),CS8(X+10),C3(X+11)

{F X+11>=N1 GOTD 20500 . .

X=X+11

GOT0 35075

REM * % Ok % % ® T ® k% W % kXK E K * * £ % ®* kX * *k % * ® k % k * & *

END
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