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ABSTRACT

The purpose of this study was to develop and evaluate a
tutorial computer-assisted instruction (CAI) lesson teaching
the normal distribution and standard scores. Instruction on
the normal curve, the unit-normal curve, z-scores, areas
under the normal curve, and standard scores was given in
this study. This CAI courseware was created in order to
teach or review these concepts to graduate students in
education.

An evaluation of this CAI lesson was conducted. It
consisted of a small scale pilot test, and a 2 x 3 factorial
design experiment. The pilot test study was conducted so
that reaction data to this software package could be
collected and utilized in revising this software. The 2 x 3
factorial design experiment was conducted to determine which
of three management strategies for this CAI lesson is most
effective for a given level of aptitude. The two
guantitative aptitude levels were low-aptitude and high-
aptitude levels. The participants' median score on the
guantitative portion of the Graduate Record Examination (GRE)
was used to determine low-aptitude and high-aptitude. The
three management strategies were learner-control, program-
control with a mastery criterion and advisement, and program-

control with neither a mastery criterion nor advisement.

vii
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The following conclusions were drawn on the basis of the
findings in this study.
1. The mean of the posttest scores for the group of
participants in the pilot test study was significantly
higher than the mean of their pretest scores.
2, High-aptitude learner-control students had a
significantly higher posttest mean score than low-
aptitude learner-control students in the 2 x 3 factorial
design experiment.
3. The data collected in this study indicated a trend
of assigning low-aptitude students to a program-control
management strategy.
4. Gagne's cognitive theory of learning was effectively
utilized in the development of this courseware.
An analysis of the data collected in this study, including
the statistical comparison of pretest and posttest scores,
indicated that this CAI package was effective in teaching its

defined objectives.

viii
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CHAPTER 1
INTRODUCTION

The microcomputer with its various capabilities and
relatively low cost is an important technological
advancement. The advent of the microcomputer into the
educational arena has made it possible for the increased use
of computer-assisted instruction (CAI) in colleges and
universities. 1In general, the cost of computer hardware,
software, and courseware\has decreased over the years.
Consequently, more and more institutions of higher learning
are now purchasing computers to be used in a classroom
setting. Some colleges and universities are now requiring
that all incoming freshman students have access to a
microcomputer to facilitate teaching by CAI.

The microcomputer has various applications in the
classrooms of higher education. Instructors now have an
interactive medium, the microcomputer, which can be used to
simulate a real situation, to provide for drill and practice,
or to give tutorial instruction. Microcomputers can also be
used to give classroom examinations and to check student
responses which facilitates grading of these examinations.

The graphical capability of a computer has made it
possible to draw accurate graphs in a relatively short p;riod

of time. This is a welcome addition to any class which
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utilizes graphic displays in the presentation of
instructional lessons. Many professors are less than
enthusiastic when it comes to drawing a detailed graph on a
blackboard and simply sketch a graph that only vaguely
resembles the correct graph. A well constructed CAI
courseware package that utilizes graphics will give the
learner an attractive and correct graph.

The computer has facilitated the teaching of statistics
through the use of statistical packages, tutorials,
simulations, and by other means. The computer's graphic
capability and its ability to perform fast numerical
calculations have made the computer especially adaptable to
teach the normal distribution and standard scores. The
normal distribution or normal curve is one of the most
fundamental distributions in all of statistics. Many of the
problems in statistics can be solved if one is allowed to
assume that a given set of data is normally distributed. a
thorough understanding of the normal distribution and its
properties is necessary in order to understand many of the
more advanced topics in statistics, particularly in
hypothesis testing. Also, standard scores should be easier
to explain and understand given a graphical interpretation of

their meaning.

The future of CAI in higher education in general and
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statistics in particular is uncertain in many ways because
CAI has yet to realize its full potential value in the
classrooms of higher education. CAI has proved to be
effective in many educational settings. As more and more
gualified and conscientious programmers enter this arena, and
collaborate with content area specialists, CAI in statistics

should become even more challenging and rewarding.

Statement of the Problem

In this study, the researcher was concerned with:

1. developing a computer-assisted instruction (CAI)

courseware package in statistics, and

2. comparatively analyzing the effectiveness of three

management strategies for this courseware at two

guantitative aptitude levels.
This courseware provided instruction on the normal curve, the
unit-normal curve, z-scores, areas under the normal curve,
and standard scores. A graphical interpretation of these
concepts was provided, when practical, in order to enhance
clarification of the topics discussed. The purpose of this
CAI lesson was to review or teach these concepts to graduate
students in education.

An evaluation of this CAI lesson was conducted. A small

scale pilot test by graduate students in education and a team

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyz\w\w.manaraa.com



of experts constituted one portion of the evaluation.
The team of experts consisted of a statistical expert and an
expert in CAI lesson design.

The research portion of the evaluation consisted of a
2 x 3 factorial design experiment. This experiment was
conducted in order to compare three management strategies of
this software package to determine which learning strategy,
if any, is the most effective for a given aptitude level.
The three strategies were learner-control (Group l), program-
control with a mastery criterion and advisement (Groupo 2),
and program-control with neither a mastery criterion nor
advisement (Group 3). Two quantitative aptitude levels were
also used in this study. They were low-aptitude learners

(Level 1) and high-aptitude learners (Level 2).

Rationale

The normal distribution (also called the Gaussian curve,
the normal curve, and the normal probability curve) is the
most fundamentally important distribution in statistics
because many statistics are based on or assume the normal
distribution. It is used extensively in many statistics
textbooks in the development of other statistical concepts,
particularly in hypothesis testing (Glass and Hopkins, 1984).

The graphical capabilities of a microcomputer can be
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effectively utilized in plotting this curve, calculating and

shading areas under the curve, and it can assist the learner

in visualizing what effect the changing of a single parameter
in the normal distribution formula will have on the shape of

a normal curve. The precise and timely manner in which these
properties are unfolded should be clarifying and motivational
to the student.

Since standard scores are so important in the
interpretation of raw scores, it is necessary that
prospective users of standard scores have more than just a
surface level understanding of the contents of this topic. A
graphical interpretation of standard scores should reinforce
the underlying concepts discussed in this lesson.

In essence, the microcomputer performed at least three
functions in the development of this study which were
beneficial to the learner. It generated accurate and
attractive graphs of a normal curve, it illustrated concepts
of the normal distribution and standard scores that were
discussed in the lessons, and it performed tedious
calculations required in the plotting of graphs and
determining the areas of shaded regions under a normal curve.
The ability of a microcomputer to draw attractive graphs
(Anderson, 1984; Collis, 1983), to clarify key concepts

(Collis, 1983; Andrew, 1973), and to give individualized
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instruction (Wassertheil, 1979; Skavaril, 1974) made it
especially attractive to be used in this study.

The 2 x 3 factorial design experiment conducted in this
study sought to answer the question as to whether a
particular management strategy for this CAI program would be
more effective for a given learning aptitude. Fry (1972)
concluded from his research that students high in both
aptitude and inquisitiveness should be placed in a student-
control instructional treatment and that low-aptitude
students tend to learn the least under a high degree of
student-control when compared to other strategies. Some
research studies have demonstrated that when the learner
controls the amount of CAI he receives, he often terminates

the lesson prematurely and fails to learn what he should

(Felixbrod & O'Leary, 1974).

Hypotheses

1. The mean posttest score of the group of participants
in the pilot test study will be significantly higher
than the mean of their pretest scores.

2. High-aptitude learner-control students will have a
significantly higher posttest score than low-aptitude

learner~control students during the research portion of

this study.
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3. Low-aptitude students will perform better under a
program-control strateqgy with a mastery criterion and

advisement than under a learner-control strategy.

Definition of Terms

Adaptive CAI. CAI that includes strategies for

assessing both the learner's cognition and memory (e.g.,
aptitudes, prior achievement, on-task learning progress) and
the characteristics of the learning task (e.g., difficulty
level and content structure) so that the CAI lesson can be
continuously adjusted to meet the on-task learning needs of
the learner (Johansen & Tennyson, 1984).

Courseware. Software and printed materials which
support instruction in a complete course of study or a
definable subset of a course (MicroSIFT, 1981).

Computer-Assisted Instruction (CAI). Instruction that

is assisted or aided through the use of the computer (Harrod

and Ruggles, 1983).

Software Design. Defining the order of material to be

presented and the interaction of computer and student (Kosel,

19849).

Formative Evaluation. The collection of the

opinions, suggestions, and criticisms of project participants

for the purposes of revision and improvement. (Reeves and
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Lent, 1982).
Graphics. Images displayed on a video screen or printer
which are generated by a computer program. (MicroSIFT, 1981).
Hardware. Egquipment, including computers, disk drives,

cassette players, cables, and monitors (MicroSIFT, 1981).

Internal Review. The process of reviewing the content

and instructional processes before it is put into operation

(Reeves and Lent, l982).»

Learner-Control CAI. CAI in which the learner maintains

a direct role in decision making (Johansen & Tennyson, 1984).

Microcomputer. A computer system, including peripheral

hardware such as disk drive and monitor, based on a
microprocessor (or "chip"), and having a typewriter-like
keyboard. (MicroSIFT, 1981).

Normal Distribution. A distribution that can be

approximated by the formula:

2 2
1 -(X - u) /20

—= e ’
V2T

y:

where y is the height of the curve directly above any

given value of X in the plotted frequency distribution, 77 is
the ratio of the circumference of any circle to its diameter
and is equal to 3.14159..., e is the base of the system of

natural logarithms and is equal to 2.71828..., and u and J
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are the mean and standard deviation of the given
population, respectively. (Glass and Hopkins, 1984).

Operating System. A program or set of programs which

controls and coordinates the operations of the components

of a computer system (MicroSIFT, 1981).

Operational Testing. The process of collecting

information for improving instruction during and after its
implementation (Reeves and Lent, 1982).

Program. A computer program, written in BASIC, Pascal,
machine code or other computer programming language
(MicroSIFT, 1981).

Software. Programs, including application programs,
operating systems, and languages (MicroSIFT, 1981).

Tutorial CAI. CAI that assumes the place of the teacher

and gives independent instruction on a one-to-one basis.
Tutorial CAI presents the concepts and roles of the subject
matter, evaluates the student's comprehension, and gives
practice through branching in the specific skills and
concepts taught. Cognitive objectives of the tutorial CaAl

are knowledge acgquisition and comprehension (Manion, 1985).

Significance of the Study

This research study provided knowledge as to how to best

effect learning concepts in statistics by means of CAI. This
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10

is a significant educational research problem because it is
important to know which is the most efficient method at a
given guantitative aptitude level to learn statistics by
means of CAI. Some studies have demonstrated that when the
learner is allowed to control the amount of instruction, he
often terminates prematurely, and fails to learn what he
should (Tennyson & Buttrey, 1986; Felixbrod & O'Leary, 1974).
This study sought to determine if knowledge acquisition
through CAI is affected by the design management strategy
used in the development of CAI lessons in statistics. The
answer to this question is important so that the most
effective CAI strategy might be assigned to fit the specific

characteristics of the learner.

Constraints

This CAI lesson was designed to run on the IBM Personal
Computer (PC) with Color/Graphics Monitor Adapter. The
computer language used in this program was Advanced BaSIC
(Beginners All-Purpose Symbolic Instruction Code). This
courseware consisted of instruction on the normal
distribution and standard scores, and was designed for

graduate students in education.
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CHAPTER 2
REVIEW OF RELATED LITERATURE

The review of the literature will be divided into five
sections. These are: (l). Computers as an Instructional
Tool in Higher Education, (2). Computer Use in the Teaching
of Statistics in Higher Education, (3). Designing

" Educational Software, (4). Evaluation of CAI Materials, and
(5) . Management Strategies for CAI. A summary of each

section will be provided at the end of each section.

Computers as an Instructional Tool
in Higher Education

The number of computers on college and university
campuses has increased tremendously in the last decade with
the advent of microcomputers into the educational system.
Faculty members in higher education are now using the
computer in the teaching of such courses as statistics,
mathematics, English, engineering, chemistry, and physics.
This section will discuss the types of computer-assisted
instruction (CAI), the benefits of CAI, and computer use as

an instructional tool in higher education.

Types of CAI

This section will discuss the types of CAI and provide

an example of the most common types of CAI. The three most

11
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12

common types of CAI instruction are drill and practice,
tutorial, and simulation. The purpose of drill and practice
is to provide practice for skills already learned. It is
possible to teach new skills by this technique, but such
learning would be more of "trial and error"™ than of directed
learning, and would not constitute an efficient use of
learner's time (Gagne', Wager, & Rojas, 1981).

Stockburger (1982) reports on the utilization of a drill
and practice program at a Midwestern university to evaluate
what effect participating in three computer exercises would
have on the performance of students enrolled in an
introductory statistics class. Stockburger states that the
exercises were performed on a Polymorphic 88 microcomputer.
One exercise, called "means," presented the student with 10
estimation problems. Each estimation problem presented the
student with 18 to 180 randomly generated numbers with a mean
between 1 and 16@¢ and a standard deviation between 1.4 and
20.0. Criteria were given for a correct score which involved
both student reaction time and student response. One
conclusion reached by Stockburger was that this exercise
improved the ability of the student to estimate the mean and
standard deviation of a collection of numbers.

In the tutorial mode (Manion, 1985), CAI assumes the

place of the teacher and provides independent instruction on
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a one-to-one basis. A tutorial program presents the concepts
and rules of the subject matter, evaluates the students'
comprehension, and provides practice through branching in the
specific skills taught. Manion also states that the cognitive
objectives of the tutorial mode are knowledge acquisition and
comprehension. Gagne' et al. (1981) state that a tutorial
program is usually considered to be "primary" instruction as
opposed to "supplementary" instruction. That is, a good
tutorial program ought to be able to stand alone.

Agbor-Etang (1979) reports on the development of CAI
tutorial units in calculus for students at the university
level. These CAI units were designed to provide instruction
and related practice problems for mathematics, engineering,
and science students who were enrolled in Mathematics 121 at
Iowa State University. The PLATO terminals at Iowa State
University were used in this study. Agbor-Etang states that
twenty CAI units were used in this study. Each unit contained
an explanation of the concepts involved, examples, and
provided several practice problems.

CAI simulation programs imitate a real situation and/or
they model the underlying characteristics of a real
phenomenon (Manion, 1985). Students must interact with and
become part of the simulated reality. While simulations may

incorporate many features of games, their real power comes
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from their "capacity to teach about problem-solving™ (Harrod
and Ruggles, 1983, p. 5). They are effective in helping
students learn such diverse concepts as driving a car,
trading on the stock market, or the effects of stress on the
heart. In essence, simulations provide "highly accessible

laboratories"™ (Appel and Hurley, 1984, p.3).

Kosinski (1984) reports on a simulation exercise to be
used in a biology laboratory in higher education. This
program is called ALIEN and it is a simulation of
cardiopulmonary physiology. Kosinski states that ALIEN starts
with a screen showing a stylized extraterestrial with an
animated heart beat. The extraterestrial is subjected to
various simulated conditions on his heart and the learner is
asked both quantitative and qualitative questions concerning
the proper treatment of the extraterestrial's condition.
After the student responds, ALIEN provides feedback to the
learner regarding the appropriateness of the response.

Other types of CAI programs include educational gaming
and problem-solving (Manion, 1985; Bohrer, 1981). Bohrer
states that educational gaming can be thought of as drill and
practice using skill and/or strategy. A student may compete
or cooperate with another student or with the computer, for a
score or other result indicating his level of achievement.

In the problem-solving mode (Manion, 1985), the student
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combines previously learned rules into a new, yet higher

level rule that will, in turn, solve a problem.

Benefits of Computers for Instruction

This section concerns itself wifh some of the reasons
for using the computer as an instructional tool. According to
a search of the literature done by McMurray and Hoover
(1984), the following benefits relative to the use of a
computer as an instructional tool were found:

1. The computer is accepted as an instructional medium

that may stimulate interest or motivation (Fisher,

Johnson, Porter, Bleich, & Slack, 1977; Hebenstreit,

1988; Witschi et al., 1976).

2. The computer can provide the advantage of

individualized instruction which moves at the pace of

the user (Charp, Bozeman, Altschuler, D'Orazio, & Spuck;

1982; West, 1983; Fisher et al., 1977).

3. The computer can provide immediate application of

facts and feedback that may enhance learning (Kulhavy,

1976).

4. Information for the computer can be standardized

and free from biases such as facial expressions and

tone of voice. Abstract information may be simplified

through visual analogies (Schwartz & Hanson, 1982).
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5. The use of a computer can be as effective as or
superior to traditional instructional methods (Aiken
& Braun, 198@; Dence, 1980).
6. Computers can simulate experiences that would be
difficult, expensive, or impossible to have in
everyday life, and they can provide practice so that
learners gain competency in real-life situations. The
computer user becomes an active participant, rather
than a passive observer, and this creates a positive
learning environment (Van Cura, Jensen, Greist, Lewis,
& Frey, 1975).
Other reasons for utilizing the computer as an instructional
tool are given in the research study done by Chambers and
Sprecher (198¢). These are as follows:
1. The use of CAI can reduce learning time when compared
to the regular classroom instruction (Deignan & Duncan,
1978; Kearsley, 1976; Magidson, 1978; Sakamoto, 1978;
Splittgerber, 1979; Taylor, 1974).
2. The use of CAI can improve student attitudes toward
the use of computers in the learning situation
(Kearsley, 1976; Magidson, 1978; Murphy and Appel, 1977;
Splittgerber, 1979; Taylor, 1974).
3. The development of CAI courses following specified

guidelines can result in portability and their
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acceptance and use by other faculty (Laurillard, 1977;

Mckenzie, Elton, & Lewis, 1978).

The Computer as an Instructional Tool

In this section, the use of the computer as an
instructional tool will be discussed. A review of the
literature has indicated that some colleges and universities
are now requiring that all or part of their student body have
access to a personal computer (Magarrell, 1982; Smith et al.,
1984). Smith et al. state that starting with the class in
the fall of 1983, Drexel University, in Philadelphia, Pa., is
requiring every incoming freshman to own a microcomputer.
Some of the desired goals to be achieved by student ownership
of a microcomputer at Drexel are to provide stand-alone
computational power, to provide access to larger computer
systems, and to enable the introduction of computer-based
instruction into the curriculum. Magarrell (1982) states
that starting with the fall class of 1983, freshmen at the
Stevens Institute of Technology are required to have personal
computers. Magarrell also states that plans for equipping
all students with personal computers have been announced at
Carnegie-Mellon University and Clarkston College of

Technology.

A visit made to 14 universities, including the
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University of Alabama, Brigham Young University, The
University of California-Davis, Colorado State University,
University of Pennsylvania, Florida State University,
University of Nebraska-Lincoln, Pennsylvania State
University, Utah State University, and Virginia Polytechnic
Institute, revealed that most of these universities had a
considerable interest in microcomputers (Bedient, 1981).
Bedient states that the interest ranged from word processing,
to management of data, to CAI applications.

A survey was conducted at the University of Georgia by
Jackson, Clements, and Jones (1984), in order to determine
the various uses of computers among faculty members. This
survey indicated that the interest in computers was high.
Faculty members were using micros, minis, and mainframes for
both instruction and research in all academic units of the
university and many faculty members indicated an interest in
learning more about the various uses of the computers.

Two multi-million dollar computer systems developed for
instructional purposes are the Programmed Logic for Automatic
Teaching Operation (PLATO) system and the Time-shared
Interactive Computer-Controlled Information Television
(TICCIT) system. Although there are substantial differences
between the two systems, both use computer technology to

provide individualized instruction, with two-way
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communication between student and machine. The development
of these systems was funded by the National Science
Foundation (NSF) (Chambers and Sprecher, 1980; Magarrell,
1976).

The PLATO system (Chambers and Sprecher, 1980;
Magarrell, 1976; Suppes and Machen, 1978; Suppes, 198l) is
housed at the University of Illinois under the direction of
Donald Bitzer. With the PLATO system, a single computer can
give individualized instruction to as many as 508 students
at once, maintaining two-way communication with each of them.
PLATO terminals are also operational on the campuses of the
Universities of Arizona, Colorado, Delaware, Florida State,
Quebec, and Minnesota. At the University of Delaware, the
PLATO terminal emphasizes support for music education, while
at Florida State, installation support is provided to select
Florida high schools for PLATO-based remedial studies in
mathematics.

TICCIT was developed at the University of Texas and
Brigham Young University under the direction of Victor
Bunderson (Chambers and Sprecher, 1986; Magarell, 1976;
Wilson, 1984). This system was designed to provide basic
undergraduate instruction in mathematics and English. On
standardized tests in English and mathematics, students

taught by TICCIT have done just as well as those who had
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the best human teachers.

At the University of California, Irvine, a CAI project
has been under way for a number of years under the direction
of Alfred Bork. This project has produced a significant
amount of courseware of a fairly complex nature supporting
instruction in physics. Also, entire CAI courses are now
offered in Russian and mathematics at Stanford under the
direction of Patrick Suppes (Chambers and Sprecher, 198¢).

Herbert Simon and his colleagues at Carnegie-Mellon
University (Newell and Simon, 1972) have used the computer as
a model of what kinds of information-processing activities
can be accomplished, and they have tried to represent the
variety of problem-solving tasks that can be done by means
of a computer program. These researchers believe that there
is a parallel when comparing what the computer has to do in
order to solve a problem, and what the human beings say they
are doing in solving the same problems. However, Gagne'
believes that there is some question about how much valid
information one can get from having people attempt to report
their own mental processing (Lipsitz, 1982). Gagne' also
states that in some cases this process works, and gives some
very interesting and important information about how human

cognitive activity takes place.
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Summary

The three most common types of CAI are drill and
practice, tutorial, and simulation. The literature supports
the fact that CAI has various applications in the classrooms
of higher education. Generally speaking, CAI can be
motivational, provide individualized instruction, and in many
cases can reduce significantly the amount of time needed for
instruction.

Several colleges and universities are now requiring that
all or part of their student body have access to a personal
computer. This list includes Drexel University, Stevens
Institute of Technology, Carnegie-Mellon University and
Clarkston College of Technology. The microcomputer can give
computer-based instruction as well as provide for access to
larger terminals. Also, large scale CAIl systems, such as
PLATO and TICCIT, are being used at various colleges and

universities to teach courses such as mathematics, English,

physics, and Russian.
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Computer Use in the Teaching of Statistics
in Higher Education

This section has been divided into three parts:
(1) . Reasons for Using CAI in Statistics, (2). Approaches
to Using CAI in Statistics, and (3). Summary. The summary
will consist of a brief synthesis of the other parts

discussed in this section.

Reasons for Using CAI in Statistics

Over the last decade, the use of the computer in the
research, application, and teaching of statistics has been on
the increase. The availability of sophisticated statistical
packages, quality software and courseware, high powered
computers, and the advent of the microcomputer have all made
it possible for statisticians and students to perform
complicated tasks with ease. Computers can be very useful in
the teaching of both descriptive and inferential statistics.

Among the major reasons for teaching statistics with the
aid of a computer are the following:

1. Easy generation of attractive graphs (Anderson, 1984;

Collis, 1983; Ling, 1978).

2. Easy performance of routine numerical calculations

(The Committee on the Undergraduate Program in

Mathematics (CUPM), 1975; Collis, 1983; Anderson, 1984;

Andrew, 1973; Mausner et al., 1983).
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3. Clarification of key concepts (CUPM, 1975; Collis,
1983; Scalzo & Hughes, 1976; Andrew, 1973).
4. Promotion of active student participation in the
acquisition of statistical concepts (CUPM, 1975;
Skavaril, 1974).
5. Individualization of instruction (Wassertheil, 1979;
Mausner et al., 1983; Skavaril, 1974).
6. CAI in statistics can save students classroom time
(Wassertheil, 1979; Skavaril, 1974).
7. CAI in statistics is motivational (Caffarella, 1882-
83; Andrew, 1973; Scalzo and Hughes, 1976).
8. CAI can free the teacher from tedious, time consuming
tasks (Wassertheil, 1979).
In her study, Collis (1983) gives three functions
that a microcomputer can perform in a unit on statistics:
the easy generation of attractive graphs; the illustration of
concepts; and the performance of routine and tedious
calculations. One of the computer programs mentioned in
Collis' study was WORD COUNT STATISTICS. This program
performed various descriptive statistical tests on a portion
of written text. Descriptive data given on a passage of text
by this program included the number of words, number of
sentences, mean length of word, and standard deviation of

length of word. Ccllis states that this program has the
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option of listing all the words of a certain length and
presenting a simple frequency distribution of the lengths of
words. This program also allows for an attractive histogram
to be generated of the data for length. Other options in
this program, says Collis, permit the drawing of skewed
distributions, and a discussion of the concepts of
"peakedness" or "kurtosis" for a distribution.

Collis believes that the WORD COUNT STATISTICS program
effectively teaches basic statistical concepts such as simple
frequency distributions, histograms and line graphs. The
graphics display, Collis states, can also be used to
reinforce graph-reading skills and to illustrate the nature
of a "linear trend" that can be visualized from the graph.

Scalzo taught an undergraduate course involving
elementary statistics at Queensborough Community College of
the City University of New York (Scalzo and Hughes, 1976).
The course, Mathematics 36: Elementary Computer-Assisted
Statistics, lasted for one semester. Seven units were
covered in this course: Understanding the Use of Computers;
Descriptive Statistics; Sets, Permutations, and the Binomial
Theorem; Elementary Probability Concepts; Random Variables
and Normal Distribution; Hypothesis Testing; and Additional
Statistical Techniques. There were 14 prepackaged programs

integrated in the topic units. Some of the units were STAT1:
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Ungrouped Data, STAT2: Grouped Data, STAT3: Counting
Program, STAT4: The Binomial Experiment and STAT9: Computing
the observed Z-score or observed t-score for differences
between a Sample Mean and a Population. Each of these
statistical programs included an instruction sheet, a
flowchart, coding in BASIC and a problem set. In the STATY
package, the student inputs a given set of data, and the
computer would print out the observed Z-score and the
observed T-score. No tutorial assistance was provided by
these statistical packages.

Scalzo and Hughes also state that a large majority of
the student participants indicated an enthusiasm for learning
elementary statistics via CAI. These authors believe that in
a basic course which emphasizes statistical concepts, the
computer may assist in obtaining an understanding of these
concepts. They also concluded that students appeared to have
a better understanding of statistical concepts offered in
this CAI course than did those students in a traditional or
standard non-computer elementary statistics course.

Skavaril (1974) describes in detail the instruction of
an introductory statistics course using the computer not only
for tutorial CAI support, but also for the generation of
statistical exercises and answers and for its capabilities as

a tool to help students complete data analyses. The course,
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Genetic 656, is a one guarter introductory statistics course
taught in the Department of Genetics at The Ohio State
University. The computers utilized in the teaching of this
course were the IBM 378/165 and the IBM 378/158 central
computers together with terminals and various other
processing equipment. The software components of the
computer base for this course consist of twenty-nine modules,
nine exercise generating programs, 21 data analysis programs,
and various programs supplied by the central administration
of the University. The CAI modules were written in the
Coursewriter III, Version 3, author language. Topics in the
CAI modules included the central limit theorem,
t-distribution, F-distribution, one-way analysis of variance,
linear regression, and correlation. Students accessed the
modules from the terminals using a central computer in a
student, interactive, on-line mode.

Skavaril found that the students using computer-based
materials completed the course in much less time than by
other students to complete the same course. He also found
that students can proceed through the CAI module at a pace
that is consistent with their abilities and time commitments.
The Skavaril study indicated that the concentration required
of a student at a computer terminal during CAI precluded

inattention; thus such a student achieved a degree of
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efficiency that would be difficult to match even in the best-
organized classroom environment.

In her paper, Wassertheil (1969) successfully
incorporates CAI into the laboratory portion of an
introductory statistics course. The laboratory was used in
conjunction with a standard statistics text plus lectures.
The laboratory was called the Computer-Assisted Instruction
Problem Laboratory in Statistics. It was used in an
introductory statistics course at the State University
College at New Paltz, New York in the Division of Biological
Science and Mathematics during the fall guarter of 1966. The
text used in the course was Probability and Statistics, third
edition, Alder and Roessler, published by Freeman, and the
"Stats Workbook of Problems" published by IBM. The first ten
chapters in the textbook as well as a portion of Chapter 12
on Regression and Correlation was covered. In the workbook,
the first 8 chapters (including the section on standard
scores) were covered.

Wassertheil states that the course was given during a
ten week period with three sessions a week. Two of these
sessions consisted of lecture and the third session was
a problem laboratory session in which homework was discussed
and previous materials reviewed.

Wassertheil states that there were 27 student
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participants in the course. These students were divided into
two groups. Fourteen students (one subsequently withdrew)
volunteered for the experimental group and received CAIl. The
others did not volunteer and were placed in the control
group. All students in both groups were given workbooks and
required to complete one chapter per week. Students in the
computer group were asked not to attend the class laboratory
period. Rather, they spent an hour a week on the computer
terminal receiving computer instruction in the mode called
"problem laboratory." Wassertheil found that CAI was able to
eliminate one standard 75-minute class period a week without
deterioration in performance. Such usage would permit more
time for individual contact between student and instructor or
would free the instructor for other duties.

In a study at Beaver College, Mausner et al. (1983)
discuss the development of a CAI course in statistics using a
PDP 11/70/45 computer. In this course, both descriptive and
inferential statistics were taught, as well as the most
widely used computational techniques, such as ANOVA.

Students would interact with the computer and receive
immediate feedback. This course was divided into units or
modules. At the end of each unit there would be a test to
determine mastery of the content covered. A final

examination would also be given to cover the entire course.

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyannwy.manaraa.com



29

Students were able to pace themselves, and the weaker
students received proddings if they moved too slowly.

Mausner et al. state that the results of this study
indicate that CAI units give a great deal of individual
attention to weak students, given adequate training of tutors
and full participation by an instructor. Mausner et al. also
state that CAI frees the strong student to move quickly
through the acquisition of the analytical tools necessary to
plan and carry out research.

In her paper, Caffarella (1982-83) discusses the
introductory graduate level educational statistics course at
the University of Maine at Orono which was taught using an
interactive computer system. The University of Maine
operates a mainframe computer which is an IBM 3031 computer
with a VM/378 operating system. The students entered the
course with no skill in educational statistics nor any skill
in the utilization of computers. By the end of the course,
the students were proficient in basic statistical techniques
used in educational research and in the use of the computer
to calculate various statistics. Student evaluations of the
course were very high with many students changing from a
negative to positive attitude toward statistics during the

semester.

The major computer packages utilized in the Caffarella
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study included the Montana State University Interactive
Statistical Analysis Program (MSUSTAT) and the Statistical
Package for the Social Sciences (SPSS). The MSUSTAT system
runs completely interactively and allows the student to
calculate simple statistics with relative ease. Caffarella
goes on to say that the MSUSTAT system covers such topics as
the mean, standard deviation, summary descriptive statistics,
and correlations. The SPSS is run in a batch mode system on
the University of Maine computer. The student can create an
SPSS job, send it to the batch system where it is actually
run, and the batch system will route the output back to the
interactive system. Using this system, Caffarella states
that students study such topics as frequency distributions,
t-test, and ANOVA,.

Stockburger (1982) reports on an experimental study done
at a Midwestern university which evaluated the effect of
participation in three computer simulation exercises by a
group of students enrolled in an introductory statistics
class. The exercises were performed on a Polymorphic 88
microcomputer and they were given by three computer
programs. The first computer exercise, "means estimation,"
required the students to estimate the mean and standard
deviation of a set of numbers presented on a Cathode ray

tube (CRT). The second program, "normalguess," tested the
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ability of students to estimate either the area below a
raw-score on a normal curve with a given mean and standard
deviation or the raw-score given the area, mean, and standard
deviation. No graphing of the normal curve was indicated.
The third program, "scattest," presented a 2@-point
scatterplot on the CRT. The students were then regquired to
estimate the size of the resulting correlation coefficient.
For each of these exercises, criteria for a correct response
were given which involved both reaction time and student
response.

Stockburger also states that one-half of the students
in this study were required to participate in these
exercises. At a later date, all students were given a paper-
and-pencil test of their ability to quickly estimate
statistics. Results demonstrated that the students who
participated in the exercises attempted significantly more
exercises with greater success than those who did not.
Stockburger also points out that the estimation exercises
were effective in increasing the accuracy and speed with
which students estimated statistical parameters.

Questionnaire results also indicated that the students felt

that the exercises were useful.
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Computer Approaches in the Teaching of Statistics

In this section, the various methods that a computer can
be utilized in the teaching of statistics will be discussed.
In his research, Stockburger (1988) listed five approaches
that have been taken concerning the use of computers as an
aid in the teaching of statistics: (1) CAI question and
answer dialogs, (2) statistics as a tool in the teaching of a
computer language, (3) the computer as a computational tool,
(4) computer-generated tésts and homework, and (5) the
computer as simulator.

Anderson (1977) describes a system called CAPS
(computer-assisted problem solving system) which utilized the
guestion and answer approach. One part of CAPS asked
students to estimate parameters of distributions on the basis
of a graphic display. For example, a scatterplot is
illustrated on a cathode ray tube (CRT) and the student must
guess the correlation coefficient within some specified
range. This drill would continue until the student correctly
responded to a certain number of estimates.

Tubb and Ringer (1977) in their research found that

several programming textbooks, such as Introductory

Statistics with FORTRAN by Kirch (1973), used statistics

as a vehicle for teaching FORTRAN. These authors state that

this textbook attempts to complement and enhance statistical
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development. However, Tubb and Ringer state that this
textbook overwhelmingly emphasizes the learning of FORTRAN
at the expense of the statistical content. This text, Tubb
and Ringer state, organizes the introduction of FORTRAN from
the simple manipulation of constants to complex operations
on arrays.

In his research, Carpenter (1984) did a comparative
analysis of 24 statistical packages. One of these, called
HSD, has three programs fhat can be used as a computational
tool. One program provides general descriptive statistics
(Stats Plus), another provides regression (HSD Regress II),
and the third provides analysis of variance (ANOVA II)
capabilities. Carpenter states that in addition to the data-
handling capabilities and high resolution scatterplots of
Stats Plus, Regress Il features five regression procedures:
simultaneous solution, forward solution, stepwise solution,
backward solution, and polynomial regression.

Stockburger (1980) states that he has generated both
homework and the problem section of tests on a microcomputer.
Relative to the homework assignments, Stockburger states that
he selects from a menu of possibilities which appear on a CRT
screen. BASIC programs then generate both the problem set and
the correct solutions to the problem set. The correct

solutions will be provided to the student after his homework
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has been submitted and corrected. Stockburger points out
that the solution set to the homework problems allows the

student to observe the problems worked correctly.

Summary
Whereas CAI has not solved all of the problems in the

teaching of statistics, it has been a welcome addition to the
classroom by many teachers. CAI in statistics has proved to
be of great assistance in providing individualized
instruction. The weak student in statistics can now be
provided with a great deal of individual attention and the
strong student can now progress through the concepts at a
much faster pace. Also, with the computer's capability of
drawing attractive and precise graphs, graphical
interpretations of statistical concepts can now be applied

in order to reinforce the learning process.

Other findings in this section indicate that the
computer can be used to perform routine numerical
calculations, clarify key ideas in statistics, and promote
active student participation. CAI can also save students
classroom time, can be motivational, and can free the teacher
from tedious, time consuming tasks.

Among the approaches that have been used in the teaching

of statistics are CAI question and answer dialogs, statistics
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as a tool in the teaching of a computer language, the
computer as a computational tool, computer generated tests

and homework, and the computer as simulator.

Designing Educational Software

In this section, the following topics dealing with
software design will be discussed: learning theories,
text, feedback, graphics, color and sound, and flowcharting
and screen mapping. A summary of this section will be given

at the end of this section.

Learning Theories

One important aspect to consider when designing or
planning instruction is the applicability of the various
educational learning theories. Two main theories of learning
in education are the behavior theory of learning and the
cognitive theory of learning. B.F. Skinner is one of the
foremost proponents of the behavior theory of learning and
Robert M. Gagne' has been one of the outspoken advocates
of the cognitive theory of learning.

The behavior theory of learning proclaims that all we
are and do is shaped through our environment by what Skinner
calls "the contingencies of reinforcement." Skinner goes on

to say that the contingencies are "the relations that prevail
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between behavior on the one hand and the consequences of that
behavior on the other" (Green, 1984, p. 23). Skinner claims
that what's true for a rat pressing a lever to produce food
is true for humans, but on a more complex scale. He believes
that we act and think in the ways for which we are
reinforced, and cease acting and thinking when reinforcement
ceases. Reinforcement comes in many guises, from material
rewards such as money and food, to less tangible forms such
as approved and "automatic reinforcement" - the inner
feeling of mastery or satisfaction.

Skinner has been the developer and the promoter of
teaching machines and programmed instruction. With the rise
of computer-assisted instruction (CAI), Skinner and his ideas
are resurfacing (Green, 1984). Skinner views his teaching
machine as an effort to do mechanically what can now be done
more effectively with computers. As for the notion of
presenting materials and evaluating an answer, Skinner
believes that the computer can perform beautifully these
activities.

Skinner advocates straightforward CAI with few or no
frills (Green, 1984). He says that "the main thing is
straight programmed instruction and the design of well-
tested programs to teach basic subject matter"™. He believes

that a good program of instruction guarantees a great deal of
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success for the learner.

Skinner has this advice for courseware developers
(Green,1984):

1. Break the subject matter into small steps that are

easily taken. The steps should progress so that after

you have taken one, you are in a better position to
take the next.

2. A student should learn immediately whether or not he

has been successful through feedback.

3. There should be no penalties attached to failure, and

no testing while the lesson is being presented.

4. Present the material, and give the student as much

assistance as possible in order to obtain the correct

answer to questions asked in the program.

5. Test program and revise it.

These are just some of the suggestions Skinner has for
developers of CAI.

Gagne' believes that the major change in learning
psychology today (Lipsitz, 1982) was the shift from
behaviorist, stimulus-response (S-R) psychology to cognitive
learning psychology. The cognitive theory is an information-
processing kind of theory. This theory says that the initial
stimulation that comes to the senses of the learner becomes

transformed first into some neural impulses, and then goes
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through more than one phase of additional transformation.
Each of these transformations is important to learning. See
Table 1 for these internal learning processes (Gagne', Wager,
& Rojas, 1981). Gagne' goes on to say that the various
processes that are proposed as part of the information-
processing theory of learning and memory, are the kinds of
processes that one needs to take into account when designing
instruction (Lipsitz, 1982). It is important to know the
kinds of external events. that can effect the internal
learning process. Gagne' thinks of instruction as a set of
external events - deliberately planned ones - whose purpose
is to support internal learning processes. The relation of
these events to the internal learning processes is denoted in
Table 1. More extensive accounts of these relationships are
contained by Gagne' (1977) and Gagne' and Briggs (1979).

One of the first steps in designing CAI, so as to take
advantage of principles of learning derived from theory and
research, is to categorize the type of learning outcomes
(Gagne' et al., 198l). This is usually done by examining the
target objectives of a lesson, and identifying what type of
performance is expected of the learner following instruction.
Gagne' (1977) lists five categories of learning outcomes: (1)
verbal information; (2) intellectual skills; (3) cognitive

strategies; (4) motor skills; and (5) attitudes. Once the
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Internal Processes of Learning and the External Instructional

Events Which May Be Used to Support Them

Internal Learning

External Instructional

Process Event
1. Alertness l. Gaining attention
2. Expectancy 2. Informing learner of
lesson objective
3. Retrieval to working 3. Stimulating recall of
memory prior learning
4. Selective perception 4., Presenting stimuli with
distinctive features
5. Semantic encoding 5. Guiding learning
6. Retrieval and 6. Eliciting performance
responding
7. Reinforcement 7. Providing informative
feedback
8. Cueing retrieval 8. Assessing performance
Generalizing 9. Enhancing retention

and learning transfer
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learning outcomes have been classified, the courseware
designer should proceed with a series of displays that
stimulate the learner in accordance with the events outlined
in Table 1 (Gagne' et al., 1981).

The planning of CAI needs to make potential provisions
for the display of frames containing print and diagrams to
reflect all of the nine events of instruction given in Table
1 (Gagne' et al., 198l). However all of the different events
are not always presented in each display. Sometimes the

learning audience or the learning task makes inclusion of an

event unnecessary.

Text

In this section, the appropriate use of text on a screen
will be discussed. Kosel (198@) found that materials should
be organized to allow frequent interaction between the
student and the computer. Large blocks of text that do not
give students a chance to respond should be avoided. 1In
their research study, Friend and Milojkovic (1984) indicate
that for greatest readability, text should be displayed in
both upper-case and lower-case letters, and should be double-
spaced. Hathaway (1984) in his research also concluded that
the displayed text should be double-spaced and should have 88

characters per line consisting of upper~- and lower-case
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print. Friend and Milojkovic also state that text should not
be crowded at the top or at the left of the screen. These
authors go on to say that there should ordinarily be no more
than 1006 words per exercise for adults. Kosel (1988)
indicates that scrolling of the screen should be avoided and
that the reading speed should be controlled by the student in

order to accomodate the learner's reading capability.

Feedback

In this section, some of the theories concerning
the effective use of feedback will be discussed. Feedback is
defined as the message which follows the response made by the
learner (Cohen, 1985). 1In her research, Cohen found that
some proponents of the operant conditioning theory believe
that immediate feedback following correct responses could be
used to shape behavior and maintain it in strength
(Deterline, 1964; Fry, 1963; Skinner, 1968). Others believe
that immediate feedback following positive responses does not
act in a reinforcing manner (Anderson, Kulhavy, & Andre,
1972; Bardwell, 1981; Barringer & Gholson, 1979; Kulhavy,
1976)

Cohen (1985) found that still others believe the main
function of feedback is not to strengthen or reinforce

correct responses, but to locate errors and provide
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information so that the learner can correct them (aAnderson,
1972; Bardwell, 1981; Barringer & Gholson, 1979; Guthrie,
1971).

One particular kind of feedback message is called
knowledge of correct results (KCR). KCR is defined as either
a "right" or "wrong" feedback message. Anderson et al.
(1972) did a study to determine the effects that
knowledge of correct results (KCR) would have on student
performance. They found that 180 percent KCR is the most
effective, no KCR was the least effective and KCR given after

wrong responses only was almost as effective as 100 percent

KCR.

Graphics

In this section, research done on computer graphics will
be discussed. Computer graphics will be defined as non-
textual images displayed on a video screen or printer which
are generated by a computer program (MicroSIFT, 1981).
Computer graphics should not be included in CAI programs for
eéntertainment pﬁrposes, but to enhance learning (Green, 1984;
Kosel, 198@; Merrill & Bunderson, 1979; Friend and
Milojkovic, 1984). 1In their research, Merrill and Bunderson
(1979) found that graphics can be helpful in exposing

learners to new concepts, objects, or events for which they
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have no labels or corresponding visual images. They also
found that interactive, dynamic computer graphics (those
graphics controlled or changed based on user input) offer a
unique, but largely unknown, training application potential.

Merrill and Bunderson also indicated that of the various
forms of graphic art, simple black-and-white line drawings
are the most effective for increasing achievement. In his
research, Hathaway (1984) found that color graphics were not
statistically different from black-and-white graphics. That
is, Hathaway found that black-and-white graphics were just as
effective on student performance as color graphics.

Bork (1971) found that graphics can be utilized as an
alternate conveyor of information, different from the manner
information is conveyed through words or numbers, and for
motivational purposes. Bork also found that an advantage
video graphics has over textbook graphics is that with video
graphics, the entire text and the whole picture do not need
to be displayed at once. With textbook graphics, there is no
sense of information evolving in time to aid the student in
understanding the information. Graphics can also be used for
reinforcement (Kosel, 198d; Green, 1984) and to illustrate
concepts (Kosel, 1980). The national assessments on the
topic of graphics indicate that students should use graphics

for the purposes of inferring and predicting (Bestgen, 1984).
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Color and Sound

In this section, research studies concerned with the
correct use of color and sound in the design of CAI will be
discussed. According to research (Merrill and Bunderson,
1979; Green, 1984), color has little demonstrated impact on
student performance. Even though color can be used to
attract student attention (Kosel, 1980), it should not be
used randomly without specific educational objectives in mind
(Kosel, 1980; Merrill and Bunderson, 1979). 1In a research
study done by Hathaway (1984), it was found that color
graphics were not statistically different from black-and-
white graphics. That is, graphics in black-and-white had the
same effect on learning as color graphics.

In his research study, Kosel (1980) found that the CAI
developer should judiciously make use of sound. The author
found that the proper use of headphones, when sound is
utilized in a CAI program, can prevent the sound from

disturbing the rest of the class.

Flowcharting and Screen Mapping

In this section, research studies concerned with the

effective use of flowchart and screen mapping will be

discussed. The preparation of a visual representation of the

program's flow is an important step in the design process.
g
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Two techniques used are flowcharting (Hord, 1984) and screen
mapping (Hord, 1984; Kosel, 198d). Hord defines flowcharting
as a graphic description of the steps the programmer will
take in presenting lessons to the learner. Screen mapping,
says Hord, depicts what the user will see on the computer
monitor, and denotes the logical order in which the screens
will appear in the program. To prepare a screen map, Hord
and Kosel indicate that one should mapout the information
that will appear on the computer monitor for each screen.
Hord and Kosel also indicate that the screen design should
contain information such as the identification of the unit,

screen number, and the content of the screen.

Summarz

The literature has shown that the designer should
always keep in mind the lesson objectives in the design
phase of CAI materials. Emphasis should be placed on the
proper utilization of the external events of instruction
in order to stimulate the internal learning processes. The
literature has also shown that proper applications of the
learning theories in education should be utilized when
designing CAI materials. Two theories of learning and their
relation to CAI design were discussed. These theories are

the behavior theory of learning and the cognitive theory of
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learning.

The literature also revealed that the preparation of a
visual representation of the program's flow, and the
judicious use of sound, color, and computer graphics, should
all be emphasized when designing CAI units. It was also
found that computer graphics can be utilized to reinforce the
learning process and that black-and-white graphics were just

as effective on student learning as color graphics.

Evaluation of CAI Materials

In some sense, judgements will have to be made
concerning the quality of a CAI product. One needs to know
ﬁow "good"™ is a piece of courseware material that will be
used in an educational setting. Unfortunately, no universal
set of accepted criteria exists for evaluating educational
courseware. However, the literature contains many articles
which provide guidelines for assessing the guality of a piece
of CAI material.

Walker and Hess (1984) define evaluation of CAI material
in three ways: the assessment of the gquality of a piece of
educational software, the appraisal of the effectiveness of a
computer-based program to affect student learning, and the
use of the computer's capabilities to assess the progress of

a given student through a program of study.
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This section will discuss evaluation in courseware
development and the levels of evaluation for courseware. A

summary for this section will be given at the end of this

section.

Evaluation in Courseware Development

In this section, evaluation in courseware development
will be discussed. It is generally agreed that some type of
evaluation should take place in the development stage as well
as the implementation stage of the courseware material
(Walker and Hess, 1984; Reeves and Lent, 1982; Tennyson,
1978; McPherson-Turner, 1979). Walker and Hess (1984) give
five evaluation options that a developer might consider when
writing his CAI programs. From these five options, the
developer can best choose those best suited to his particular
situation. They are informal evaluations by the developer,
systematic reviews using formal criteria, open-ended reviews,
field trials, and formal evaluations. In informal
evaluation, the courseware developer uses his knowledge and
judgement to decide what features will be incorporated in the
program. Systematic reviews using formal criteria might
include such things as quality of content and goals,
instructional gquality, and technical quality. Open ended-

reviews are done by an experienced courseware reviewer while
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field trials consist of trial runs by an audience for whom
the courseware is intended. Walker and Hess state that a
formal evaluation is a controlled formal field test of the
educational effectiveness of the program. These authors

point out that such studies are not customary in courseware

development.

Levels of Evaluation for Courseware

This section concerns itself with four levels of
courseware evaluation. Anderson and Ball (1978) state that
the purpose of evaluation during the development and
implementation of CAI is to provide decision makers with
accurate information which will contribute to decisions about
the improvement, continuance, and/or expansion of the
program. To accomplish this goal, Reeves and Lent (1982)
list four levels of evaluation. These are called
documentation, formative evaluation, assessment of immediate
learner effectiveness, and impact evaluation.

In their study, Reeves and Lent (1982) consider the
documentation level as that level which involves keeping
records of when and where various project activities occur,
the associated cost, and a record of the participant.
Administrators could use documentation data to account for

the use of project funds. Formative evaluation is the
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collection of the opinions, suggestions, and criticisms of
project participants. Assessment of immediate learner
effectiveness of CAI involves measuring the degree to which
the short-term learning objectives of CAI have been
accomplished. One of the most common methods of evaluating
immediate learner effectiveness of CAI is to include pretests
and posttests in the CAI program.

Reeves and Lent (1982) describe impact evaluation as the
process of assessing the long-term effects of CAI. One way to
achieve impact evaluation is by using interviews and
anecdotal records. These can be used to answer guestions
concerning the transfer of the knowledge and skills learned
through CAI to other environments.

Reeves and Lent noted that very few CAI projects have
employed more than one or two levels of evaluation. Many
researchers concentrate their efforts at the formative level
(Fitzpatrick & Howard, 1976; Muston & Wagstaff, 1976; Rubin,
Geller, & Hanks, 1977) using the student questionnaire. On
the other hand, other researchers concentrate itheir efforts
on assessing the immediate learner effectiveness of their CAI
project by using tests and/or quasi-experimental designs
(Fletcher & Suppes, 1976; Su & Eman, 1975; Swigger, 1976).

In general, the kind of formative evaluation utilized

will depend on whether the courseware is in the development
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or implementation phase (Reeves & Lent, 1982). These authors
in their research found that there are two major approaches
to formative evaluation. They are internal review and
operational testing. Internal review is the process of
systematically reviewing the content and instructional
processes of CAI before the implementation phase. an
internal review includes small-scale pilot tests and expert
review. Operational testing is obtained by using computer-
based questionnaires, personal interviews, observations by
designers and other observers, and measures of participant
performance. Reeves and Lent (1982) suggest that designers
and other observers might use a systematic review package,
such as MicroSIFT's Evaluator's Guide for Microcomputer-Based
Instructional Packages (MicroSIFT, 1981), in the operational
testing phase of the formative evaluation.

From her research, Duquette (1984) developed a student
formative evaluation form using the courseware criteria set
forth in the research studies done by Roblyer (1981), Jay
(1983), and Cohen (1983). The major categories of Roblyer's
study are: essential characteristics, aesthetic
characteristics, and differential characteristics.

Criteria set forth by Jay's study include: memory and

attention demands, text characteristics, graphics and visual

processing, and feedback.
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Summarx

A review of the literature indicates that an evaluation
of CAI materials is necessary in order to assess the quality
of the CAI material. Evaluations are also performed in order
to determine if any revision in the CAI material is
necessary. Evaluation should be initiated during the
development stage and it should be continued even after the
CAI courseware has been implemented in order to continually
improve the quality of the courseware materials.

Four levels of evaluation were discussed in this
section. One of these levels, formative evaluation, is
defined as the collection of the opinions, suggestions, and
criticisms of project participants. A formative evaluation
will consist of two parts: an internal review and

operational testing.

Management Strategies for CAI

A problem which naturally arises in the design of CAI is
where the locus of control should lie, with the computer
program or with the learner. This section will discuss
several studies relevant to this particular question.

Research by some has indicated that when students
control the amount of CAI, they sometimes terminate too soon

and consequently learn less (Felixbrod & O'Leary, 1974).
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Tennyson and Buttrey (1988) attempted to answer the question
of whether giving learners information during CAI about their
progress would improve learner-control systems and program-
control systems.

Tennyson and Buttrey used four groups in their
research study dealing with advisement and management
strategies in CAI. The 139 participants in this experiment
were twelfth grade male and female students in psychology at
Eisenhower Senior High School in Hopkins, Minnesota. The
concepts discussed in this study - positive reinforcement,
negative reinforcement, positive punishment, and negative
punishment - were taken from the area of psychology (Tiemann,
Kroeker, & Markle, 1977). Three subordinate concepts =-
stimulus, aversive stimulus, and attractive stimulus - were
also discussed along with the concept relating to behavior
consequences resulting from the stimulus.

Group 1, the learner-control with advisement group,
consisted of students who were given control over the amount
and sequence of instruction. Advisement was given following
the pretest and after each response. Group 2, adaptive-
control with advisement, consisted of students for which the
amount and sequence of instruction was determined by the
program. Students were advised of their progress at the

completion of the pretest and after each response. Group 3,
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learner-control without advisement, consisted of students who
controlled the amount and sequence of instruction. No
advisement was extended to this group. Group 4, adaptive-
control without advisement, consisted of learners for which
the amount and sequence of instruction were controlled by the
program and no advisement was extended.

The results of this research indicated that the variable
of advisement was significant in providing students in the
learner-control with advisement condition with meaningful
information which helped them make the correct decisions
about learning the concepts. On the posttest, students in
the learner-control with advisement condition did as well as
students in the two adaptive-control conditions (each group
achieved over 80% correct). Students in the learner-control
without advisement scored only 58% on the posttest. Students
in the learner-control with advisement condition remained on
task long enough to obtain mastery. They were on task about
39% longer than the students in the conventional learner-
control condition. Participants in the learner-controle-with-
advisement group on-task time was 22% less and their amount
of instruction was 25% less than the program-control adaptive
condition, respectively.

To determine the effect of student characteristics and

student control on learning, Fry (1972) utilized three
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experimental variables (college aptitude, inquisitiveness,
and student control) in a 2 x 2 x 4 factorial design. Fry's
three-factor experimental design included four levels of
instructional treatment, two "inquiry"™ levels, and two
aptitude levels. The instructional treatments were student-
controlled instruction (SCI) treatment, expert treatment,
random treatment, and control treatment. The subjects
consisted of 192 volunteers in an introductory psychology
course taught at Michigan State University during the fall
term of 1969 and the winter term of 1978. The topic of
discussion was "Computers and How They Work."

In the SCI treatment group, each subject was given a
deck of cards, and each card contained a question about
computers. Corresponding to each card, there was a videotape
segment which answered the gquestion on that card. Each
subject could decide the sequence in which he wanted the
questions answered. In the expert treatment group, a group
of six computer-science instructors predetermined the
sequence of instruction. The predetermined sequence was
presented as a list of questions identical to those on the
SCI cards. The subjects in the random treatment group viewed
the video tape segment concerning computers in a completely
random order, whereas the subjects in the control treatment

group received instruction or information relative to the
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computer. No other information concerning this latter group
was provided.

Levels of inquiry were derived from a battery of tests
by Shulman, Loupe, and Piper (1968). A total high score on
these tests reflected individuals having a high level of
inquisitiveness. Such individuals were considered to be high
in cognitive complexity, preferring the ambiguous, the
asymmetrical, and the unexpected. These students were also
thought to be high in verbal problem solving. The aptitude
levels were determined by standardized scores on college
aptitude tests (ACT, CQT, or SAT). The distribution of
scores for both inquiry and aptitude was divided at the
median of the scores, respectively, in order to determine
high and low groups.

Fry concluded that students high in both aptitude and
inquisitiveness should be placed in a student controlled
instructional treatment. Otherwise, the student should be
assigned to an "expert~type" instruction. Fry found that
low aptitude students learning under a high degree of student
control tend to learn the least when compared to the other
methods of instruction.

Johansen and Tennyson (1984) investigated whether
learner-control can be facilitated by directly affecting

perception of learning need. Perception was defined as the
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learner's cognitive attitude toward what is to be learned
based in part on previously learned information (Lindsay &
Norman, 1977). The participants in this experiment were 48
llth-grade students enrolled in English classes at Eisenhower
High School, Hopkins, Minnesota. The CAI in this study was
taken from the area of English composition. It consisted of
literacy terms, rules for footnoting research papers, and
punctuation skills,

To evaluate the advisement-learner-control-management-
strategy, three management control strategies were employed.
The first strategy was the advisement-learner-control
condition consisting of two components (a) an introductory
component of instruction used to make the first assessment
and (b) the learner-control section which contained the
advisement information. The second strategy was the partial-
learner-control condition including the introductory section
of the first strategy but no advisement in the learner-
control section. The third strategy was the conventional
learner-control section. It consisted of just one section
of continuous instruction with complete learner control and
no initial assessment or advisement given.

The results of this experiment indicated that the
students using the first strategy, the advisement-learner-

control condition, performed better on the posttest than the
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students in the other two conditions. Johansen and Tennyson
concluded that learner-control can be a useful management
strategy for CAI when the learner is told of his learning
needs relative to a defined level of mastery. This study
also indicated that learners can manage their own instruction
and develop responsibility for their learning.

Tennyson (1988) utilized 135 male and female
undergraduate students at the University of Madrid (Spain) in
a research experiment. These participants were enrolled in
an introductory physics course. The CAI concepts discussed
were force, power, velocity, speed, molecular molecule, and
atom structures. Tennyson considered three management
strategies (learner-control, adaptive-control, and learner-
adaptive control) in this experiment. This experiment
demonstrated that students in a computer-based, learner-
control condition learned more effectively if they are
informed of their progress toward mastery of a given
objective and given advice on the instruction needed to
obtain mastery.

A review of the literature on the variable of advisement
(Tennyson, Christensen, and Park, 1984) has indicated that
(a) participants under a learner-control strategy do not stay
on-task long enough to master the concepts discussed; (b) a

program-control management strategy should be utilized to
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keep learners on task before giving them complete learner-
control; and (c¢) with practice, the learner will gradually
improve his ability to make correct decisions concerning

advisement information.

Summarz

In summary, research on management strategies for CAI
indicates that:

a. many students in learner control groups do not stay

on task long enough to achieve mastery.

b. with practice, learners will gradually improve in

their ability to make correct decisions from

advisement information.

c. a program-control management strategy to keep

learners on task before giving them full learner-

control options results in better overall

performance.

d. students high in both aptitude and inquisitiveness
should be placed in a student-controlled

instructional treatment.

e. low-aptitude students learning under a high degree of
student-control tend to learn less when compared to
other methods of instruction.

The literature also indicates that even though sophisticated
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adaptive systems will in many cases eliminate the concern of
premature termination by the learner, these systems still

ignore the problem of learner responsibility.
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CHAPTER 3
METHOD

In this chapter, the methodology used in the development
and evaluation of NORSTAN will be discussed. NORSTAN is the
name of the computer courseware program that was developed in
this study (see Appendix A). The name NORSTAN originated
from the two major topics discussed in this study: the normal

distribution and standard scores.

Subjects

The student participants in this study were 59 graduate
students matriculating in the College of Education at
Louisiana State University during the summ~r and fall
semesters of 1985. The number of subjects participating in
the pilot field test was 9. There were 58 students who
participated in the 2 x 3 factorial design research
experiment. They were randomly assigned to one of three
treatment groups. Each participant was categorized as either
high-aptitude or low-aptitude, depending on whether his
quantitative score was above or below the median of this

group's quantitative scores on the Graduate Record

Examination (GRE).
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Development and Design

In this section, the courseware objectives and other

design strategies of NORSTAN will be discussed.

Courseware Objectives

NORSTAN was programmed so that at the end of this
courseware lesson, the student will be able to perform the
following courseware objectives:

1. Give the distinguishing characteristics of a normal

curve.

2. Tell what effect increasing the magnitude of the

standard deviation or the mean has on the shape of
a norm21l curve.

3. Determine the points of inflection of a normal curve.

4. Give the distinguishing characteristics of the unit

normal curve.

5. Give the points of inflection of the unit normal

curve,

6. Approximate the ordinate at a given z-value using a

table of ordinates.

7. Give the definition of the term “z-score".

8. Transform a raw-score belonging to a normal

population into its equivalent z-score.
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9. Transform a z-score into its equivalent raw-score,
given the mean and standard deviation of the normal
raw-score population.

1¢. Approximate the proportion of the area under a normal
curve lying below a given observation.

ll. Compute the percentile rank of a given raw-score
under the assumption that the population of raw-
scores is normally distributed.

12, Approximate the proportion of the area under a normal
curve lying above a given observation.

13. Approximate the proportion of area under a normal
curve lying between two given observations.

14. Give the percent of area under a normal curve
relative to the curve's standard deviation.

15. Approximate the number of observations that belong
to a given normal population relative to the
population's standard deviation.

16. Approximate the proportion of the area of a normal
distribution lying below one observation and above
a second observation.

17. Identify the distinguishing characteristics of a
standard-~score scale.

18. Transform a raw-score into its equivalent T-score.

19. Determine the percentile rank of a given T-score.
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20. Transform a z-score into its corresponding standard-
score on a given standard-score scale.

2l. Compare the relative performances of the same student
on two different tests assuming that the test scores

are normally distributed.

Design Strategies for NORSTAN

In this section, the design strategies of NORSTAN will
be discussed. NORSTAN is a tutorial computer-assisted
instruction (CAI) lesson teaching the normal distribution and
standard scores. The Normal Distribution and Standard Scores

software package consists of the following seven units.

Unit 1 The Normal Curve

Unit 2 The Unit Normal Curve

Unit 3 z-Scores

Unit 4 Area Under a Normal Curve Lying Either

Below or Above a Given Observation
Unit 5 Part 1. Area Under a Normal Curve
Lying Between Two Observations.
Part 2. Area Under a Normal Curve
Relative to the Curve's Standard

Deviation
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Unit 6 Total Area Under a Normal Curve Lying
Below One Observation and Above a
Second Observation
Unit 7 Standard Scores
Graphical interpretations of these concepts were provided,
when practical, to enhance clarification of the text
presented. The purpose of this CAI lesson was to review or
teach these concepts to graduate students in education. The
prerequisites for this courseware were an understanding of
the statistical concepts of the mean, median, mode, and
standard deviation.

The NORSTAN courseware program contains both text and
graphics. NORSTAN was designed in order to allow frequent
interaction between the student and the computer, as Kosel
(1989) advocates. No scrolling of the screen was permitted
and the reading speed was controlled by the learner in
accordance also with Kosel. The text utilized in this
program was displayed in both upper-case and lower-case
letters, and was double-spaced. Such a strategy is advocated
by Hathaway (1984). The text was centered on each screen as
Friend and Milojkovic (1984) advocate. The graphs were done
in black-and-white. Hathaway (1984) found that graphics in
black-and-white had the same effect on learning as color

graphics. Sound was not utilized in this courseware in order
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to eliminate any distraction that sound might have on the
student participants.

The researcher utilized the cognitive theory of learning
in the development of this courseware. The display of
screens used in NORSTAN reflected the nine events of
instruction given by Gagne' (1977). Appropriate use of
color, graphs, and highlighting were useful in gaining the
learner's attention. The learners were informed of the
objectives of the lesson at the beginning of each unit. As
the learner Qorked through the lesson, he was required to
utilize the concepts learned in the earlier units. Color,
graphs, and highlighting were also used to present stimuli
with distinctive features.

The "RULEG" method was used by the programmer to guide
student learning. This method requires that the programmer
presents the rules to the learner, works some examples to
illustrate the concepts in the given rules, and then asks the
learner to work a similar problem. The learner was required
to answer several gquestions in this courseware. Feedback was
given when the student responded to a given question. The
learner was first informed as to whether his answer was right
or wrong. If the learner's response was incorrect, the
researcher's program would branch in accordance with the
remediation necessary for the learner. If the learner's

response was correct, he would be allowed to continue to the
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next screen. One of the ways the programmer employed to
enhance retention and learning transfer was to require the
learner to determine the value of a variable in a given
formula utilizing the concepts discussed in this lesson.

The text utilized in this study was synthesized from
chapter 6 in Glass and Hopkins (1984), chapter 3 in Hopkins
and Stanley (1981), and chapter 6 in Glass and Hopkins
(1978) . Subroutines were incorporated into this program
which draw the normal curve, approximate the ordinates of the
unit normal curve (Appendix B), shade in the area under a
unit normal curve, approximate the area under the normal
curve lying below a given z-value (Appendix B), and
approximate the area under the unit normal curve lying above
a given z-value (Appendix B).

In this study, three management strategies and two
aptitude levels were incorporated in a 2 x 3 factorial design
in order to determine which strategy was most effective for a
given level. The two aptitude levels were low-aptitude
learners and high-aptitude learners. Both low-aptitude and
high-aptitude learners were determined by the participants®
median score on the gquantitative portion of the GRE. The
first strategy, learner-control (Group 1), consisted of two
sections in each of the seven units discussed in this

program. Section one consisted of text, examples, and
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exercises. Section two consisted of ten review problems of
which the learner had complete control over the number of
review problems he desired to work. The second strategy,
program-control with a mastery criterion and advisement
(Group 2), also contained two sections in each of the seven
units. Section one of this strategy was identical to section
one of strategy one. Section two consisted of five review
problems that the learner was given if he answered less than
80% of the exercises in section one. Section two of a given
unit was omitted if the learner's score was at least 80%.
The third strategy, program-control with neither a mastery
criterion nor advisement (Group 3), consisted of only one
section, which was identical to section one of the other

two strategies.

At the end of each unit, NORSTAN provided the learner
with a summary of his results. The summary consisted of the
number of correct and incorrect responses in each section,
the identity of the questions answered correctly and those
answered incorrectly, the response given to each question,

and the on-line learning time for each section.

Evaluation of NORSTAN

In this section, an evaluation of the CAI courseware

(NORSTAN) developed in this study will be discussed. Three
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of the four levels of evaluation advocated by Reeves and
Lent (1982) were conducted: documentation, formative
evaluation, and assessment of immediate learner
effectiveness.

A small scale pilot test using 9 graduate students in
education constituted one portion of this evaluation. These
students were given a pretest and a posttest to ascertain
learner performance on this courseware. The pretest and the
posttest were identical, consisting of twenty multiple choice
guestions. A student evaluation form (see Appendix C),
synthesized from an evaluation form given in a research paper
by Duquette (1985), was administered to the student to
ascertain student reaction data to NORSTAN. Another portion
of the pilot test review consisted of a review by a team of
experts. This team consisted of a statistical expert and an
expert in CAI lesson design. This team utilized the
courseware evaluation form developed by MicroSIFT (MicroSIFT,
1981) while conducting its evaluation. 1In their evaluations,
the experts and the student participants considered such
questions as:

l. Is the instructional content of the statistical

program accurate?

2. Are the principles and applications of effective CaIl

utilized in NORSTAN?
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3. Does the lesson cover all of the planned behavioral

objectives?

4. Is NORSTAN interesting and motivating?

These portions of the evaluation process aided in diagnosing
and remedying problems within the courseware before the third
stage of the evaluation. Subsequently, NORSTAN was revised
after taking these recommendations into account.

The second phase of the evaluation consisted of
determining which of three management strategies for NORSTAN
was the most effective for a given level of aptitude. Fifty
graduate students studying in the College of Education at
Louisiana State University were used in this phase of the
evaluation. The student's posttest scores were used to

ascertain which learning strategy was the most effective.

Instrumentation

This CAI lesson was designed to run on the IBM Personal
Computer (PC) with Color/Graphics Monitor Adapter and
printer. The computer language used in this program was
Advanced BASIC (Beginners All-Purpose Symbolic Instruction
Code).

The pretest and posttest (see Appendix D) instruments
were both 20 item multiple choice criterion-referenced

tests. For the pilot study, the pretest and the posttest
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instruments were identical.

A complete table of areas and ordinates for the unit
normal distribution was derived by the researcher, with the
aid of the microcomputer, for the participants in this study
(see Appendix B). The researcher was unable to find such a

complete table in the literature.

Procedure

The 9 participants for the pilot test of this software
package reported to the IBM Open Laboratory in Peabody Hall,
room 114, during the summer semester of 1985. The learner
was seated at a terminal and was given the pretest. After the
pretest, the student was given a printed introduction to the
program, which included the contents of the program, how to
load the program, and what summary information the program
would print. After running the program, the participants
were given the posttest. Subsequent to taking the posttest,
the learner was given a student evaluation form in order to
react to the entire experiment. The participant was then
permitted to leave.

The two experts who evaluated this software also
reported to the IBM Open Laboratory during the summer
semester of 1985. They were given the same information as

the participants in the pilot study. To evaluate this
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program, however, they were given the courseware evaluation
form developed by MicroSIFT (MicroSIFT, 1981).

The 50 students who participated in the 2 x 3 factorial
design research experiment were first randomly assigned to
one of three management strategies for this software. Each
student was later classified as either low-aptitude or high-
aptitude depending on his/her quantitative score on the GRE.
These learners were given a written introduction to this
software package but they were not given a pretest, nor were
they asked to evaluate the program. However, each student
was given a posttest after running the program in order to

determine which version was the most effective for a given

level.

Summary
In this chapter, the methodology used in the development

and evaluation of NORSTAN were discussed. NORSTAN is a
tutorial computer-assisted instruction (CAI) lesson teaching
topics on the normal distribution and standard scores. The
evaluation of NORSTAN consisted of a small-scale pilot test,
a review by a team of experts, and a 2 x 3 factorial design

research experiment.
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CHAPTER 4
ANALYSIS OF DATA

In this chapter, an analysis of the data collected
during the pilot test and the 2 x 3 factorial design

experiment will be discussed.

Pilot Test
This section will discuss student performance data,

student evaluations, and expert evaluations conducted during

the pilot test.

Student Performance

Nine graduate students matriculating in the College of
Education at Louisiana State University participated in this
pilot study. The means of the pretest and posttest scores
were 13.14 and 18.67, respectively (Table 2). At the .01
level of significance, there was a significant difference
between pretest and posttest mean scores. The test statistic
utilized in this analysis was the dependent t-test. The
calculated value of t was 3.838.

The questions presented in this lesson to the learner
were of two types. There were exercises incorporated into
each unit along with the text, and there was a section of
review problems at the end of each unit. Descriptive

statistics for each unit are shown in Table 2. The student
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a
Table 2

Number of Observations, Mean, and Standard Deviation of the
Pretest and Posttest Scores for the Pilot Experiment

Pretest Posttest
N 9 9
M 13.44 18.67
SD 4.16 1.32

a
Maximum number of questions on the pretest and the posttest

was 24.

Note. N denotes the number of participants, M denotes the

mean, and SD denotes the standard deviation.
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Table 3

Number of Exercises Per Unit, Mean, and Standard Deviation of
the Exercises for the Pilot Experiment

a
Unit of Instruction n Mean

Unit 1 6 M= 5,22
SD = @.83

Unit 2 7 M= 6.00
SD = 1.60

Unit 3 8 M= 7.67
SD = 0.50

Unit 4 6 M= 5,22
SD = @.67

Unit 5 16 M= 13.56
SD = 1.67

Unit 6 3 M= 2.33
SD = @.87

Unit 7 7 M= 6.00
SD = @.87

Note. The number of participants in the pilot study was 9.

a
The letter n denotes the number of exercises in the given

unit.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionya\w.manaraa.com



75

mean score on the exercises was highest in Unit 3. Unit 5
had at least twice as many exercises as did any of the other
units. In this unit, the students answered incorrectly an
average of 2.44 exercises out of a possible 16 exercises
given. In the remaining units, the students answered
incorrectly an average of 1 exercise or fewer.

Relative to the review exercises, the students' mean
score was higher in Unit 1 and Unit 2 than in any of the
remaining units (Table 4). The students on the average
answered incorrectly one review problem or fewer in each of
the units given.

Of the seven units included in this lesson, the students
spent the most time on Unit 5 and the least time on Unit 6
(Table 5). The time t denotes the total time spent on
the text, exercises, and review problems. Overall, the
lesson took an average time of 1 hour and 50 minutes to

complete.

Student Evaluations

All of the student participants during the pilot test
study either agreed or strongly agreed that the objectives
and the pretest were helpful in understanding what they were
to learn from this program and identifying those parts of the

software package they were probably familiar with. The
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Table 4

Number of Review Problems Per Unit, Mean, and Standard
Deviation of the Review Problems for the Pilot Experiment

a
Unit of Instruction n Mean

Unit 1 5 M= 4,78
SD = @.44

Unit 2 5 M= 4,78
SD = @.44

Unit 3 ) M= 4,67
SD = @6.590

Unit 4 5 M= 4,11
SD = @¢.640

Unit 5 4 M = 3,22
SD = 1.2¢

Unit 6 3 M= 2.67
SD = g.71

Unit 7 5 M= 4,00
SD = ¢.50

a
The letter n denotes the number of review problems.
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a
Table 5

Mean and Standard Deviation On-Line Learning Time Per Unit
for the Pilot Experiment

Unit t(min)
Unit 1

M 12.00

SD 4,32
Unit 2

M 9,17

SD 4,28
Unit 3

M 14.95

SD S5.72
Unit 4

M 16.92

SD 5.53
Unit 5

M 38.98

SD 12.01
Unit 6

M 7.88

SD 3.60
Unit 7

M 15.15

SD 5.97
Overall

M 119.27

SD 37.50

a
Total number of participants was 9.
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learners also indicated that this lesson was given in a
logical order, that the language was easy to understand, and
that there were enough examples and questions during the
lesson to help understand the concepts that were taught. The
students also agreed that feedback was effectively employed.

Relative to the technical quality of the program, the
participants indicated that the screens were easy to read,
that there were not too many words on the screens, and that
the colors were not distracting. They strongly agreed that
the graphics in this program helped to reinforce the concepts
discussed.

Overall, the participants indicated that the posttest
was generally fair. However, two participants felt that one
gquestion on the posttest was ambiguous and needed
clarification. This question was subsequently reworded to
remove this ambiguity.

All of the student evaluators expressed their approval
of this program. They specifically indicated a fondness for
the graphics in this program as well as the real-life
examples and exercises. However, a few suggestions were made
by the student evaluators which were used in the revision of
this courseware. Some of the students believed that some of
the units had too many similar exercises and that some of

these exercises should be eliminated. The students were most
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helpful in pointing out a few typing and grammatical errors,
and making general suggestions which improved the overall
quality of this program. NORSTAN was subsequently revised in
order to incorporate these suggestions. Aall of the learners
believed that this program would be very useful for any

student desiring to learn or review the concepts discussed in

this lesson.

Expert Evaluations

Two experts were selected to evaluate this software
program. One is a teaching expert in statistics and the
other is an expert in CAl lesson design. Both experts
utilized the MicroSIFT Courseware Evaluation Form produced by
the Northwest Regional Laboratory to evaluate this software.

Both experts agreed that the content of this program was
accurate and had educational value. They also agreed that
the purpose of this program was well defined, that the
program achieved its defined purpose, that the presentation
was clear and logical, and that both graphics and color were
used for appropriate instructional reasons. They further
agreed that the use of this program was motivational.

With regard to the technical characteristics, both
experts indicated that the user support materials were

comprehensive, and that teachers should easily be able to

Reproduced with permission of the copyright:owner. Further reproduction prohibited without permissionyyanwy.manaraa.com



80

employ this program. The experts also indicated that the
intended user should easily and independently be able to
operate this program.

On a scale of 1 to 5, with 5 being high and 1 as low,
the experts rated this program a 5 with respect to content
characteristics. Both experts agreed to recommend the use of
this program with few suggested changes to be made. One of
the experts indicated that Unit S5 was disproportionately
longer than the other units in length, and should be
streamlined in order to approximate the others in length.
Efforts were made to implement this suggestion, as well as
others.

While writing this program, two other experts made
valuable suggestions concerning the screen layouts and lesson
content of the program. One of these is an expert in
statistics and the other is an expert in CAI lesson design.

Their suggestions were implemented before the pilot test

was initiated.
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Factorial Design Experiment

The participants in this 2 x 3 factorial design were
matriculating in the college of education at Louisiana State
University during the fall semester of 1985. The number of
participants was 50 (Table 6). The cell sizes were
approximately equal, with each cell consisting of either 8 or
9 students. A one-factor ANOVA was conducted on the
participants' GRE quantitative aptitude scores. No
significant differences were found among the three
treatment groups (F(2,47) = 0.23; Group 1 mean = 536.35,
Group 2 mean = 520.00, Group 3 mean = 5@¢7.86). Relative to
the dependent variable of posttest scores, note that for
Level 1, Group 1 cell had the highest mean for all of the
cells and that for Level 2, Group 1 cell had the lowest. The
independent t-test revealed a significance difference between
these two cell means at the .05 level of significance. This
finding was consistent with the research hypothesis of a
significant difference between the posttest scores of high-
aptitude learner-control subjects and low-aptitude learner-
control subjects.

It should be noted that in Level 1, the group having the
highest mean was Group l. 1In Level 2, the group having the
highest mean was Group 2. These findings were consistent

with the review of the literature which advocated a learner-
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Table 6

Number of Observations, Mean, and Standard Deviation of the
Posttest Scores for the 2 x 3 Factorial Design Experiment

a b c
Group 1 Group 2 Group 3 Overall
N= 9 8 8 25
d
Level 1 M= 17.44 16.38 16.25 16.72
SD = 2,58 3.46 4.03 3.26
N= 38 8 9 25
e
Level 2 M = 12.58 15.88 14,33 14,24
SD = 4.75 4.29 2.45 3.98
N =17 16 17 50
Overall M= 15.12 16.12 15.24 15.48
SD = 4,41 3.77 3.33 3.81

Note. Maximum posttest score = 20

a
Student-Control Group

b
Program-Control with a Mastery Criterion and Advisement

c
Program-Control with neither a Mastery Criterion nor

Advisement

d
High-Aptitude Learners

e
Low-Aptitude Learners
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control strategy for high-aptitude students and a program-
control strategy for low-aptitude subjects.

Table 6 also indicates that Level 1 overall posttest
mean was higher than Level 2 overall posttest mean. An ANOVA
on the posttest dependent variable indicated that this
difference was significant at the .05 level of significance
(Table 7). Group 2 had the highest overall mean and Group 1
had the lowest overall mean. An ANOVA on the treatment
factor revealed that there was no main effect for the
treatment variable (Table 7). Interaction of the aptitude

factor and the treatment factor was not significant at the

.85 level.

Relative to the exercises, the students' mean score
performance for the High-Aptitude Learner-Control Group was
the highest for Unit 2 and the lowest for Unit 1 (Table 8).
They spent the most time on the text and exercises in Unit 5
and the least amount of time in Unit 7. Overall, the learner
took an average time of about 1 hour and 26 minutes to
complete the text and exercises. These students requested a
greater number of review problems toward the beginning of the
program and a lesser number of review problem toward the end.

The average learner in the Low-Aptitude Learner-Control
Group took about 1 hour and 58 minutes (Table 9) in order to

complete the text and the exercises, whereas the average
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Table 7

Analysis of Variance Summary Table for the Dependent Variable
of Posttest Mean Score Using the Factors of Treatment and

Aptitude
Dependent Variable: Posttest Mean Scores
Source DF SS F-value
Error 44 582.47
Treatment 2 11.58 F.44
*

Aptitude 1 75.03 5.67
Aptitude x 2 42.75 1.61

Treatment

*

p < .85
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Table 8

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the High-Aptitude Learner-Control Group in
the 2 x 3 Factorial Design Experiment

Exercises t(min) Review t (min)
Text and Exer. Problems Review
a

n= 6 (5.78)

Unit 1 M= 4.44 11.65 5.55 2.82
SD = (.88 2.89 4.36 2.28
n= 7 . (3.33)

Unit 2 M= 7 7.18 3.33 1.43
S = @ 2.03 4.15 1.84
n= 8 (3.44)

Unit 3 M= 7.89 9.36 3.11 2.26
SD = @.33 2.24 3.69 2.58
ns= 6 (4.009)

Unit 4 M= 5,22 11.41 2.89 4.26
SD = @.67 2.95 3.62 5.46
n =11 (2.67)

Unit 5 M=10.33 20.92 2.56 3.34
SD = @g.71 5.76 4.06 5.77
n= 8 (2.22)

Unit 6 M= 7.67 13.84 1.77 4.17
Ssb= @6.71 6.96 3.67 8.35
n= 7 (2.22)

Unit 7 M= 6.44 12.00 1.78 1.93
SD = @.53 3.86 3.56 3.83
n = 53 (23.56)

Overall M = 49 86.35 21.00 20.21
SD = 2.60 21.33 24.96 27.15

Note. n denotes the number of exercises in the given unit

a
The learner had the option of working from @ to 19 review

problems. Each number in parenthesis represents the average
number of review problem requested.
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Table 9

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the Low-Aptitude Learner-Control Group in

the 2 x 3 Factorial Design Experiment

Exercises t(min) Review t(min)
Text and Exer. Problems Review

a

n= 6 (5.12)
Unit 1 M= 4,12 14.36 4.38 3.49
SD = 1.25 5.18 4.50 3.71

n= 7 (4.25)
Unit 2 M= 6.00 9.80 3.25 2.73
SD = 1.28 2.98 3.88 2.98

n= 8 (3.25)
Unit 3 M= 6.38 18.27 1.88 3.70
SD = 1.68 7.11 2.47 6.30

n= 6 (3.75)
Unit 4 M= 4.50 15.38 2.12 4.03
SD = 1.20 4,98 2.75 6.34

n =11 (1.12)
Unit S M= 8.25 25.95 7.88 1.39
SD = 2.38 4.90 1.64 2.86

n= 8 (8.50)
Unit 6 M= 6 16.97 g.13 g.86
SD = 1.41 4.38 .35 2.06

n= 7 (1.62)
Unit 7 M = 4.25 16.99 1.12 2.28
SD = 2.85 4.13 2.47 4.25

n = 53 (19.11)
Overall M = 39.50 117.72 13.75 18.48
SD = 6.7@ 25.50 13.70 21.66

a
The learner had the option of working from @ to 12 review

problems. This number represents the average number of
problems selected.
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student in their high-aptitude counterpart spent an average
of 32 minutes less to complete this same portion. This
group's mean exercise score in each unit is also less than
their high-aptitude counterpart. Their best effort was in
Unit 2 and their worst effort was in Unit 7. Note also that
this group tended to select a greater number of review
problems toward the beginning of the program and a lesser
number of review problems toward the end, just as their high-
aptitude counterpart.

For the High-Aptitude Program-Control with a Mastery
Criterion and Advisory Group, all students were above the 80%
mastery level in Unit 2, Unit 3, and Unit 6 (Table 16). Only
1 student was required to work the five review problems in
Unit 5 and Unit 7. This group needed the most help in Unit
1, where S out of the 8 participants were required to work
the section of review problems. The average time for the
text and exercises was 1 hour and 22 minutes.

For the Low-Aptitude Program-Control with a Mastery
Criterion and Advisory Group, all students were above the 80%
mastery level in Unit 5 and Unit 6 (Table 11). These students
also had the most difficulty in Unit 1, just as theii nigh-
aptitude counterpart. Only 1 student needed the review
problems for Unit 2. In each of the remaining sections, only

two students required the review problems. The average time
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Table 18

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the High-Aptitude Program-Control with a
Mastery Criterion and Advisement Group in the 2 x 3 Factorial

Design Experiment

Exercises t(min) Review t(min)
Text and Exer. Problems Review

n= 6 (k = 5)

Unit 1 M = 4.38 11.42 4.80 1.92
SD = @.92 4.06 g.48 g.69
n= 7

Unit 2 M= 6.88 5.92 * *
SD = 0.35 1.60
n= 8

Unit 3 M= 7.88 9.69 * *
SD = @.35 3.36
n= 6 (k = 3)

Unit 4 M = 65.25 11.48 3.67 5.16
SD = 1.064 4,51 1.53 g.58
n =11 (k = 1)

Unit 5 M= 10 28.08 2.00 14.23
SD = 1.26 1.28 ¢.00 ¢.060
n= 8

Unit 6 M= 7.75 11.63 * *
SD = @.46 2.38
n= 7 (k = 1)

Unit 7 M= 6.38 12.00 5.080 7.08
SD = 1.06 3.69 7.00 g.80
n = 53

Overall M = 48,30 82.20
Sb = 3.@7 22.21

Note. The variable k denotes the number of students out of 8
requiring the 5 review problems.

*
Students did not require any review problems
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Table 11

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the Low-Aptitude Program-Control with a
Mastery Criterion and Advisement Group in the 2 x 3 Factorial
Design Experiment

Exercises t(min) Review t(min)
Text and Exer. Problems Review
n==a6 (k = 5)
Unit 1 M= 4,12 15.26 4.60 3.75
Sh = 1.12 9.17 g.55 3.85
n =7 (k = 1)
Unit 2 M= 6.50 9.086 5.00 2.22
SD = 1.67 3.01 .00 g.00
n =38 (k = 2)
Unit 3 M= 7.00 15.83 4.00 7.56
SD = 8.76 2.71 1.41 4.70
n =66 (k = 2)
Unit 4 M = 5,12 14.9¢9 2.508 5.60
SD = ¢.83 4.64 2.12 2.37
n =11
Unit 5 M= 9,88 38.23 * *
SD = @.83 9.87
n =8
Unit 6 M= 7.87 15.96 * *
SD = @.35 3.94
n =7 (k = 2)
Unit 7 M = 5,88 18.00 2.58 16.069
SD = @.99 6.97 .71 4.490
n = 53
Overall M = 48.50 119.24
SD = 1.85 32.68

Note. The variable k denotes the number of learners out of 8
requiring the 5 review problems.

*
Students did not require any review problems.
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spent on the text and exercises was 1 hour and 59 minutes.
This was 37 minutes more than their high-aptitude
counterpart.

In the High-aptitude Program-Control with neither a
Mastery Criterion nor Advisement Group, the students answered
incorrectly 1.5 exercises or fewer in each unit. The
students' worst performance was in Unit 1, where they
answered only 75% of the exercises correctly, and their best
performance was in Unit 2, where they answered 96% of the
exercises correctly (Table 12). For the entire lesson,
the students in this group answered correctly 48 exercises
out of 53. They spent an average time of approximately 1
hour and 41 minutes to complete the entire lesson.

In the Low-Aptitude Program-Control with neither a
Mastery Criterion nor Advisement Group, the students' worst
performance was in Unit 1, where they answered only 52% of
the exercises correctly, and their best performance was in
Unit 3, where they answered 86% of the problems correctly
(Table 13). For the entire lesson, this group answered an
average of 41 exercises out of 53, whereas their high-
aptitude counterpart answered an average of 48 exercises cut
of 53. This group also spent about 2 hours in learning time

on this program, which was about 19 minutes more than their

high-aptitude counterpart.
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Table 12

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the High-Aptitude Program-Control with
neither a Mastery Criterion nor Advisement Group 1in the 2 x 3

Factorial Design Experiment

Exercises t(min)
Text and Exercises

n= 6

Unit 1 M= 4.50 13.35
SD = 06.92 2.91
n= 7

Unit 2 M= 6.75 8.14
SD = @.71 1.75
n= 8

Unit 3 M= 7.38 12.16
SD = 1.25 3.065
n= 6

Unit 4 M= 5,13 13.35
SD = 1.25 3.05
n =11

Unit 5 M= 16.25 23.68
Sb = 1.04 2.80
n= 8

Unit 6 M= 7.63 14.56
SD = @.52 1.61
n= 7

Unit 7 M= 6.38 15.63
SD = @.92 2.64
n = 53

Overall M = 48.00 166.87
SD = 5.24 14.25

Note. The variable n denotes the number of exercises.
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Table 13

Number of Exercises, Time on Text and Exercises, Number of
Review Problems, Time on Review Problems, Means, and Standard
Deviations, for the Low-Aptitude Program-=Control with

neither a Mastery Criterion nor Advisement Group in the 2 x 3
Factorial Design Experiment

Exercises t(min)
Text and Exercises

n= 6

Unit 1 M= 3.11 13.97
S = 1,27 2.26
n= 7

Unit 2 M= 5,33 9.19
SD = 1.22 3.04
n= 8

Unit 3 M = 6.89 15.80
SD = @.78 5.48
n= 6

Unit 4 M= 4.67 16.72
SD = @.87 3.30
n =11

Unit 5 M= 8.89 27.86
SD = 1.62 6.76
n= 8

Unit 6 M= 6.6 17.64
SD = 1.22 3.95
n= 7

Unit 7 M= 5.33 19.082
SD = 1.32 4,30
n = 53

Overall M = 40.89 126.20
SD = 5.49 19.23

Note. The variable n denotes the number of exercises.
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CHAPTER 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This study was concerned with the writing and evaluation
of a CAI lesson in statistics, teaching concepts on the
normal distribution family and standard scores. The
student participants in this study were 59 graduate students
matriculating in the College of Education at Louisiana State
University during the summer and fall semesters of 1985. The
evaluation of this program was essentially conducted in two
parts. One part was a small scale pilot test which included
a pretest, a posttest, student evaluations, and expert
evaluations. The other portion consisted of a 2 x 3
factorial design experiment. One factor, quantitative
aptitude, consisted of two levels: low-aptitude and high-
aptitude. Low-aptitude and high-aptitude were determined by
the students' median score on the quantitative portion of the
Graduate Record Examination (GRE). The other factor,
management strategy, consisted of three levels: learner~
control, program-control with a mastery criterion and
advisement, and program-control with neither a mastery
criterion nor advisement. The students were randomly

assigned to these three levels.
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Summary
The following findings pertain to the CAI lesson

investigated in this study. The null hypothesis that there
would be no significant difference between pretest and
posttest mean scores during the pilot test was rejected at
the .81 level of significance, indicating that an increase
did occur with regard to academic achievement as a result of
the CAI lesson. Thus the lesson was effective in teaching
the concepts of the normal distribution and standard scores.

The student participants indicated that this CAI lesson
was easy to use, effectively covered all of its objectives,
that color was effectively utilized, that the graphics helped
to reinforce the concepts discussed, and that feedback was
effectively used. The students also appreciated the real-
life examples, exercises, and review problems contained in
this lesson. The student participants did offer a few
suggestions which were useful in revising this courseware.
The learners were helpful in pointing out typing errors and
some grammatical errors. Some of the students indicated that
certain units in this courseware contained too many similar
exercises. The researcher's program was subsequently revised
in order to eliminate some of these exercises.

The expert evaluators agreed that the content of this

CAI lesson was accurate, had educational value, and that this
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lesson achieved its defined purpose. They particularly felt
that the graphics were effectively employed and that color
was appropriately utilized. They believed that teachers and
students should easily be able to employ this software
program.

The following findings pertain to the 2 x 3 factorial
design experiment conducted in this study. The high-aptitude
learners had a significantly higher posttest score than the
low aptitude learners at the .85 level of significance.

The null hypothesis of no significant difference in posttest
scores for the treatment factor was not rejected at the .65
level of significance. Also, the null hypothesis of no
significant difference in posttest scores for the interaction
of aptitude and treatment was not rejected at the .85 level
of significance. The independent t-test indicated that the
mean posttest score of the high-aptitude learner-control
students was significantly higher than the mean posttest
score of the low-aptitude learner-control students at the .85
level of significance.

The mean on-line total time for high-aptitude learners
was significantly lower than the mean on-line total time for
low-aptitude learners at the .85 level of significance.

There was no significant difference with regard to the mean

on-line total time for the three treatment groups.
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Furthermore, there was no significant interaction between the
treatment factor and the aptitude factor relative to the mean
on-line total time. The independent t-test did not indicate
that a significant difference in on-line total time existed
between the learner-control management strategy and one of
the program-control management strategies at any aptitude

level at the .85 level of significance.

Conclusions

The following conclusions were drawn on the basis of the

data collected in this study.
1. The mean of the posttest scores for the group of
participants in the pilot test study was significantly
higher than the mean of their pretest scores.
This conclusion indicated that the microcomputer with its
graphical, computational, and other capabilities can be
effectively utilized to teach the concepts of the normal
distribution and standard scores, provided that proper CAI
programming guidelines are followed. The microcomputer
effectively generated attractive graphs, performed numerical
computations, clarified key concepts, promoted active student
participation, improved student attitudes toward the use of
computers in the learning situation, and individualized

instruction. These findings were consistent with the reasons

for using CAI which were given in the literature (Anderson,
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1984; Collis, 1983; Skavaril, 1974; Splittgerber, 1979;
Wassertheil, 1979).

Stockburger (1982) found that the computer could be
effectively used to test the ability of students to estimate
either the area below a raw-score under a normal curve with a
given mean and standard deviation or the raw-score given the
area, mean, and standard deviation. However, Stockburger did
not use the graphical capabilities of the computer to teach
these concepts. The researcher's courseware program utilized
graphics in teaching these concepts which helped to
illuminate the concepts discussed.

2. High-aptitude learner-control students had a

significantly higher posttest mean score than low-

aptitude learner-control students in the 2 x 3 factorial
design experiment.

This conclusion was much stronger than that of Fry
(1972) who concluded that a learner high in both aptitude
and inquisitiveness should be placed in a learner-control
instruction treatment. The researcher found that students
high in aptitude only can be assigned to a learner-control
instruction treatment. This conclusion was further
consistent with the findings of Fry (1972), who found that
low-aptitude students learned less under a high degree of
learner-control and learned more under an "expert type" of
instruction. The researcher's finding was inconsistent with

that of Johansen and Tennyson (1984) who concluded that

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyw\w.manaraa.com



98

learners can manage their own instruction and develop

responsibility for their learning.

3. The data collected in this study indicated a trend
of assigning low-aptitude students to a program-control

management strategy.

This finding was consistent with the review of the
literature done by Tennyson, Christensen, and Park (1984) who
found that using a program-control management strategy to
keep learners on task before giving them full learner-control
options will result in better overall performance. This
conclusion was inconsistent with that of Johansen and
Tennyson (1984) who found that learners can manage their

own instruction.

4. There was no significant difference in on-line total
time among the three treatment groups. The high-

aptitude learners on-line total time was significantly
less than their low-aptitude counterpart. There was no
significant difference in on-line total time between the
learner-control management strategy and one of the
program control management strategies at any level.
Tennyson and Buttrey (1988) found that learners under
a program-control with advisement strategy spent the same
amount of on-line time as learners did under a program-
control without advisement strategy. They also found that
students in a learner-control strategy given advisement would
master the objective in less time than in a program-control

adaptive system. In the present study, the researcher

concluded that there was no significant difference in on-line
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time among the three treatment groups in either a learner-
control strategy, a program-control with a mastery criterion
and advisement strategy, or a program-control with neither a
mastery criterion nor advisement strategy.

5. Gagne's cognitive theory of learning was effectively
utilized in the development of this courseware.

Gagne's nine events of instruction (Gagne', Wager, &
Rojas, 1981) were effectively employed in the design of the
instruction contained in this courseware. The student
participants indicated that this courseware covered all of
its objectives, that color and graphics were effectively
employed, and that feedback was effectively used. The
students also liked the real-life examples, exercises, and
review problems given in this courseware. These are just
some of the external instructional events used to support the

internal learning processes as outlined by Gagne'.

Recommendations

Based on the data collected in this study, the
researcher makes the following recommendations. Primary
and supplementary CAI should be used in the teaching of
concepts on the normal distribution family and standard
scores. A learner-control management strategy is recommended
for high-aptitude learners and a program-control management

strategy is recommended for low-aptitude learners when
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teaching statistics by means of CAI. The researcher
recommends that the learners be given a pretest, a posttest,
and be permitted to utilize this courseware over an extended
period of time rather than as a single block of instruction.
Additionally, use of the cognitive theory of learning in the
development of CAI as advocated by Gagne' (1977) is

recommended.

The researcher further recommends the consideration of
using a larger sample size and larger cell sizes when
performing research experiments of this type. The collection
of demographic data, such as gender and age, is also
recommended in order to determine if these variables are
influenced by the management strategies used in courseware
development in any way. A study of the participants’
attitudes in studies similar to the researcher's is
recommended in order to ascertain which management strategy
the learners prefer most.

The researcher recommends a study be conducted to see if
this CAI courseware is effective as or superior to
traditional instructional methods as claimed by aAiken and
Braun (1986), and Dence (1980). This courseware package can
be used over a long period of time and in this sense it is
guite an economical package, when compared to the traditional

methods of instruction. A study similar to the researcher's
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should be conducted in other subject areas, such as
mathematics and physics, and then compare these findings with
the conclusions of this study. The researcher also
recommends revising the difficulty level of this courseware
package and examining the effectiveness of the software with
undergraduate students.

Based upon the results of this study, it appears that it
is useful to teach graduate students in education statistics
by means of CAI. Furthermore, the microcomputer appears to
be a useful medium through which this task can be
accomplished. The results of this study also indicate that
developers of CAI should consider appropriate management

strategies for learners in their courseware design.
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APPENDIX A

: LEARNER-CONTROL VERSION OF NORSTAN

18 ‘Unit 1

2@ COMMON NAMS,NOS

3@ KEY OFF

40 SCREEN @,1: COLOR 15,1,11l: CLS

5@ LOCATE 7,25: PRINT"The Normal Distribution Family"
6@ LOCATE 9,39: PRINT"and"

70 LOCATE 11,32: PRINT"Standard Scores®

80 LOCATE 13,39: PRINT"bY"

90 LOCATE 15,32: PRINT"Preston Dinkins"

192 LOCATE 23,58: PRINT"Press the enter key."
118 AS = INKEYS: IF AS = "™ THEN 110

129 SCREEN @,1: COLOR 15,1,11l: CLS

138 LOCATE 1,35: PRINT"Screen ii®

140 LOCATE 5,1

150 PRINT:- Type in your complete name (e.3., Mary J. Doe) and"
is: 5353;- press the enter key.";NAMS

156 pRintes ~

228 PRINT:. Type in your student number (e.g., 438-96-8289) and"
g;: ::;g;' press the enter key.";NOS

238 ‘'screen 28
240 CLS:LOCATE 1,35: PRINT"Screen iii"
258 LOCATE 3,36
263 PRINT"Contents”™
27@ LOCATE 5,1

283 PRINT® Cnit 1 The Normal Curve.”

298 PRINT® Unitc 2 The Unit Normal Curve.”

383 PRINT" Unit 3 z-Scores."”

318 PRINT™ Un:it 4 Area Under a Normal Curve Lying Below or Above"
320 PRINT" a Given Observation.

330 PRINT" Unit 5 Part 1. Area Under a Normal Curve Lying Between"™
343 PRINT" Two Observations.”

35@ PRINT" part 2. Area Under a Normal Curve Relative to"
360 PRINT® the Curve's Standard Deviation."™

37@ PRINT® tnit 6 Tctal Area Under a Normal Curve Lying Below One"
38Q PRINT™ Observation and Above a Second Observation.”

390 PRINT™ unit 7 Standard Scores.
438 LOCATE 23,58: PRINT"Press the enter key."
410 AS=INKEYS: [F AS="" THEN 418

423 SCREEN 9,1: COLOR 15,1,11:CLS

412 LOCATE 190,137

449 PRINT"Unit 1"

450 LOCATE 12,32

463 PRINT"The Normal Curve®

472 LOCATE 23,58: PRINT"Press the enter key."
480 AS=INKEYS:IF ASs™" THEN 488

438 SCREEN @,1: COLOR !5,1,11: CLS

538 LOCATE 1,32: PRINT"Unit l: Screen iv"
S1@ LOCATE 5,1

523 TIMES = "Qg@:Q3:80"

532 Ra@: Ps=@

z;a PRINT® Objectives: at the end of this unit, the student should be"
3 PRINT™™
S63 PRINT" able to:
S73 PRINT""
S80 PRINT® l. Give the distinguishing characteristics®™
593 PRINT"®
60@ PRINT® of 2 normal distribution.”
613 PRINT™®
623 PRINT® 2. Tell what effect increasing the magnitude of the
L]
633 PRINT™"
54@ PRINT" standard deviation or the mean has on the shape
of"
111
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658 PRINT""

668 PRINT™ a normal cuzve."
679 PRINT"™
683 PRINT®
urve."™

630 LOCATE 23,58: PRINT"Press the enter key."
T03 AS = INKEYS: IF ASa"" GOTO 703

719 'screen 1

720 GOTO 958

73@ SCREEN 2:CLS

740 s=100

750 A=240

760 PI=3.,141593

773 XC»320:YC=130

78@ LINE (@,YC+2)-(639,YC+2),1

790 LINE(639,08)-(639,101),1

833 °*DRAW GRAPH

810 Xlwed:Yl=-A®1/(SQR(2*PI))*EXP(-(X1"2)/2)
820 X2w%-2.8:Y2==~A%1l/(SQR(2*PI)) *EXP(~(X272)/2)
830 LINE(XC+S*X1,YC+Y1l)=(XCeS*X2,YC+Y2),1

843 FOR X==-2.8 TO 3.2 STEP .2

95@ Y=-A*1/(SQR(2*PI))*EXP(-(X"2)/2)

863 LINE = (XC+S*X,¥C+Y),1

879 NEXT X

983 LOCATE 13,1

89@ PRINT “"x"

9323 LOCATE 14,490

913 PRINT"m"

923 LOCATE 1,79

313 PRINT “y"

343 RETURN

953 Gosts 738

963 PRINT"Unit l: Screen L™

973 LOCATE 16,1

3. Determine the points of inflection of a normal ¢

983 PRINT" The graph of a normal distribution is a bell-shaped”
9393 PRINT"" . .
10¢3 PRINT" curve as shown above. Notice that the highest point on this"

1318 PRINT™"™
1823 PRINT™ curve occurs at the mean m of the distribution.”
1038 LOCATE 23,58:PRINT"Press the enter key."
1343 AS=INKEYS: IF A3s"", GOTO 1340
1853 !F J17=1 GOTO 931@
126@ IF Jl2=1 GOTO 11320
1373 IF J11 = 1 GOTO 1320
108@ IF [1l121 THEN 1323
1333 ‘*screen 2
i0@ SCREEN @,1: COLOR 15,1,1L1:CLS
1113 LOCATE 1,32:PRINT"Unit l: Screen 2"

1123 LOCATE 6,1

11338 PRINT" A normal distribution is one which can be approximated”
1143 PRINT™"

}}23 ;:%NT” by an equation of the form:

1L NT" =

117; PRINT”. y = N/[sqr(2*pi)*s)*exp(~(X-m)~2,/2°s"2],"

1182 PRINT"

1192 PRINT" where N is a parameter determined by the size of the normal
1220 PRINT""™

1212 PRINT" distridution, sqr = sguare root, * = multiplication, pi = 3
.1415913,

1220 PRINT™™

1238 PRINT" exp = 2.71823, m = the mean of the ncrmal distribution, s =
12490 PRINT™™

1258 PRINT® the standard deviation of the normal distr:izution, and * ="
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1260 PRINT™™

1273 PRINT" exponent. You will not need to memorize this equation.”
128@ LOCATE 23,58

1290 PRINT"Press the enter key."

130@ AS=INKEYS: IF AS="" THEN 13¢€0

1310 ‘screen 3

1329 GoOsus 730

133@ LoCATE 1,1

1340 PRINT"Unit l: Screen 3"

1350 LOCATE 17,1
1360 PRINT "

d has *

137@ PRINT"™
1380 PRINT *

n normal”®

1398 PRINT™"
1400 PRINT " distribution are all equal.

1413 LOCATE 23,58
14238 PRINT"Press the enter key."

1430 AS=INKEYS: IF A$="" GOTO 1430

1440 IF J16=1 GOTO 2188

1458 IF J12 = 1 GOTO 713@d

1460 IF J11 = 1 GOTO 6828

147@ IF 112=1 GOTO 1860

1480 ‘screen 4

1490 SCREEN @,1: COLOR 15,1,11:CLS

1533 LOCATE 1,32:PRINT"Unit l: Screen 4"
1518 LOCATE 7,1

1528 PRINT” Exercise 1.
dard”

1530 PRINT"™™

154@ PRINT™

A normal distribution is symmetric about the mean m an

only one mode. The mean, the median, and the mode of a give

A normal distribution has a mean of 10 and a stan

deviation of 4@. The hizhest point on the graph o

£
155@ PRINT™"

iggﬂ PRINT® this distribution occurs when x = 2%
@ PRINT™"™
1583 PRINT™ a. the median of the distributicn®
izgg g:INT: b. the mode of the distribution”
INT c. 12"
1612 PRINT" d. all of the above"
1620 PRINT® e, 4¢"
1633 PRINT™™
164@ INPUT® Type a, b, ¢, d, or e, and press the enter key";

BS
1650 IF I1l = @ THEN AllS = BS

1668 IF 111 = 1 THEN BllS = BS
167@ IF 85 = ™a™ OR BS ="A" OR BS = "b" CR 8§ = "B" CR BS ="c" OR BS = "C" OR 8§
= "d" OR BS = "D" OR BS = "e"™ OR BS = "E™ THEN 171@ ELSE 1689

1630 LOCATE 19,1
1693 PRINT®

1702 LCCATE 19,1: GOTO 1648
1712 PRINT™"

172@ [F BS="d"™ OR BS = "D"
ct.” ELSE 1740

1732 Rll=l: GOTO 1938

1740 1F Ill=sl THEN GOTO l31@

THEN PRINT" Your response is corrce

1758 PRINT® Your response 1is incorrect. Press the enter kxey f
oc”

1768 PRINT™"

1778 PRINT" further explanation.”

1780 AS=INKEYS: IF AS="" GOTO 1788
1799 fll=l: R=Rel
18@¢@ GoTto 71@
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18919 Wll=l: PRINT™"
1829 PRINT® Your response is incorrect. The correct answer is
4.
1838 LOCATE 23,58: PRINT"Press the enter key."
1840 AS = INKEYS: IF AS = "™ GOTO 184¢
h 185¢ *screen S
1868 SCREEN @,1:COLOR 15,1,11:CLS
187@ LOCATE 1,32:PRINT"Unit l: Screen 5"
1880 LOCATE 7,1
189@ PRINT" Exercise 2. The mean of a normal curve determines the:"
1338 PRINT""
191@ PRINT" a. position of the curve®
1920 PRINT" b. size of the curve"
193@ PRINT® ¢. shape of the curve®
194@ PRINT" d. standard deviation of the curve®
1950 PRINT™ e. none of the above”
1960 PRINT™"
197¢ INpUT® Type a, b, ¢, 4, or e, and press the enter key"; B
f980 IF I12=@ THEN Al2S = BS
1999 IF I12=1 THEN B12S = 8§
2308 IF BS = "a® OR BS ="A" OR 8BS = "b™ OR BS = "B" OR BS ="c"™ OR BS = "C" OR BS

114

= "d" OR BS = “"D" OR BS = "e" CR B§ = “E™ THEN 2040 ELSE 2010

2810 LOCATE 15,1
2020 PRINT™
L

2330 LOCATE 15,1: GOTO 1970

2048 PRINT""

2050 IF BS="a"™ OR BS = "A™ THEN PRINT" Your response is correc
t.” ELSE 2070

2069 R12=1: GCOTO 2164

207¢ IF Il2=1 THEN GOTO 2140

2980 PRINT™ Your response is incorrect. Press the enter key fo
"

2390 PRINT™"

2129 PRINT" further explanation.,"

2118 AS=INKEYS: [F AS="" GOTO 211@
2120 Il2=1: R=Re+l
2139 GOoTO 1310

2148 W1l2=1: PRINT""
2158 PRINT®

L P

2163 LOCATE 23,58: PRINT"Press the enter key."

217@ AS = INKEYS: IF AS = "® GOTO 217@

2188 ‘'screen 6

219@¢ GOSUB 730:LOCATE 1,l:PRINT"Unit l: Screen 6"
2203 LOCATE 12,4:PRINT"tail™:LOCATE 12,72:PRINT"tail"
2213 LOCATE 16,1

Your response is incorrect. The correct answer is

2228 PPINT® The tails of a normal curve approach the horizontal axis"
2236 PRINT"™"

2240 PRINT " as the tails deviate from the mean m, but the tails never qui
e

2258 PRINT®"

2260 PRINT touch the horizontal axis. The horizontal axis is said to be"

227@ PRINT™"™

229@ PRINT * the asymptote of the zraph.”
2290 LOCATE 23,58

2232 PRINT"Press the enter key."

2313 AS~INKEYS: IF AS="" THEN 2312

2223 IF J18=1 GOTO 9758

2338 [F J16=1 GOTO 38318

2340 IF J13 = 1 GOTO 7720

235¢ 'screen 7

2363 SCREEN @,1: COLOR 15,1,11: CLS

237@ LOCATE 1,32: PRINT"Unit l: Screen 7"
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2383 LOCATE 7,1

2390 PRINT" The normal distribution family can be represented by"
)
g:f: g:i:;"- a family of curves. There is a different normal curve for™
5:?: ::;:g‘ each distinct pair of mean and standard deviation. Press"
—ew
§:;: g:;:;“ the enter key for an illustration of this fact.®

2468 LOCATE 23,58: PRINT“Press the enter key."
2470 AS=INKEYS: [F AS="™" GOTO 2478

2488, 'screen 8

2490 CcLS

2530 SCREEN 2: LOCATE 1,31:PRINT"Unit l: Screen 8"
2518 M=53: Sa7

2520 GOSUB 2540

2538 GOTO 269@

2540 T=10

25508 A=600

2560 PI=3,141593

2570 XC=-330:YC=100

2580 LINE (@,YC+2)=-(639,YC+2),1

2599 LINE(639,0)-(639,1@1),1

263@ 'DRAW GRAPH

2616 X1==3*S+M:Yl=-A®1/(S*SQR{2*P1))*EXP(=(((X1=M)/5)"*2)/2)
2620 X2==3%S¢Me, 1:Y22-A%1/(S*SQR{2*PI)) *EXP(=( ((X2-M)/S)"2)/2)
2639 LINE(XC+T*X1,YC4Y1l)=(XC+T*X2,YC+Y2),1

2640 FOR X==3*SeM+,2 TO 3°S+M STEP .2

2652 Y=-A®1/(S*SQR(2%PI)) *EXP(~({(X-M)/S)"2)/2)
2668 LINE = (XC+T*X,YC+Y),l

2670 NEXT X

2683 RETURN

2698 LOCATE 13,1

27¢@ PRINT "x*

2710 LOCATE 1,79

2720 PRINT "y*

273@ LOCATE 3,1: PRINT"S = standard deviation®
2740 LOCATE 4,1: PRINT"m = mean"

2758 LOCATE 11,9: PRINT"S = 7%

276@ LOCATE 14,24: PRINT"m = 5g"

2770 Ma270 : S=5

2780 GOSUB 2548

2798 LOCATE 9,39: PRINT"s = 5%

2830 LOCATE 14,48: PRINT"m = 70"

2310 M=8@: Sw»3

2828 GOSUB 2548

2830 LOCATE 5,55: PRINT"S = kR

2349 LOCATE 14,61: PRINT™m = 8@"

2858 LOCATE 17,1
2863 PRINT" Example 1. Notice that there is a different normal curve for "

2870 PRINT"" o
2888 PRINT” each different pair of mean and standard deviation.

289@ LOCATE 23,58: PRINT"Press the enter key."

2932 AS=INKEYS: IF ASs"" GOTO 2938

2913 'screen 9

2922 SCREEN @,1: COLOR 15,1,11: CLS

2923 LOCATE 1,31:PRINT™Unit l: Screen 9":LOCATE 7,1

2943 PRINT® If the mean of a normal curve is allowed to vary and th
e”

2953 PRINT""

2968 PRINT® standard deviation is held fixed, the resulting graphs will
-

2978 PRINT"® .
298@ PRINT™ have the same shape as the ~riginal graph. For an illustrat
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2998
3222
3318
3328
3230
3d4e
1058
3369
3je7a
3330
3998
3l13@
3lle
129
3139
Jl4e
158
3169
jl7e
ERA-1)
319¢
3228
3213
3220
3238
31249
3253
3260
3278
3282

3293
33g0
an
1318
31328
ean,"
3332
3342
“s
3358
3680
3379

jige
1390
3iJe
340
MS

3320
2432
2448

2432

2489
2490
1123
3312
1528
1333
549
se
63
/

S
5
570

Wity
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PRINT™"
PRINT" of this fact, press the enter key."”
LOCATE 23,58: PRINT"Press the enter key."

AS=INKEYS: IF AS="" GOTO 31920
‘screen 10

SCREEN 2: CLS: LOCATE 1,36:PRINT"Unit 1: Screen 10°
T=10

Ax638

PI=3.141593

XC=-300:YC=108

LINE (2,YC+2)-(639,YC+2),1

M = 50: § =5

GOsSuUB 3130

GOTO 3220

'ORAW GRAPH
xl--l'son:Yl--A'l/(S'SQR(Z'P!))'ExP(-l((XI-H)/S)‘Z)IZ)
X23=-395eMe, 1:¥22=2%1/(S*SQR(2°PI)) *EXP (= ( ((X2-M)/S)"2)/2)
LINE(XC+¢T*X1,YC+Y1)=(XC+T*X2,YC+¥2),1

FOR X==3*S+M+¢.2 TO 3%S+M STEP .2
Y=<-A*1/(S*SQR(2*P1)) *EXP(=(((X-M)/S)"2)/2)

LINE = (XC+T*X,YC+Y),1

NEXT X

RETURN

LOCATE 13,1

PRINT "x*

FOR X = 1228 TO 633 STEP 2@

LINE (X,13¢) - (X,102)

NEXT X

LCCATE 14,1

PRINT" 40 52 60 78 8@

se”

LOCATE 16,1

PRINT® Example 2. The normal distribution above has a mean of 5@ and

FRINT" standard deviation of 5. Let us hold the standard"

PRINT" deviation constant at S and vary the value of the m
PRINT™"

NpyT” Type 10 the number 65 (for the mean) and press the enter key.";

IF 4§ <> "65" GOTO 3368 ELSE 1330
LOCATE 29,1
PRINT®

LOCATE 20,1

GOTO 3348

M = 65: GOSUB 313@

INPUT" Type in the number 74 (for the mean) and press the enter key.";

IF ™S <> "74" GOTO 3430 ELSE 3478
LOCATE 21,1
PRIfT'

LOCATE 21,1

M s 74: GOSUB 3132

LOCATE 23,58: PRINT“Press the enter key."
AS=INKEYS: IF ASa="" (2TN 3499

IF Il4=]1 COTH 4640

‘screen 11

SCREEN @,1: COLCR 15,1,11: CLS

LOCATE 1,32:PRINT"Unit l: Screen 11"

LOCATE 6,1

PRINT® Let us now hold the mean €fixed and allow the "
PRINT®®

PRINT® stancdard deviation to vary. As the standard deviation™

116
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3530 PRINT"®

353@ PRINT" increases, the spread of the normal distributions”
3603 PRINT""
3619 PRINT" becomes flatter."

3623 LOCATE 23,58

3638 PRINT"Press the enter key.™

3640 AS=INKEYS: IF AS="" GOTO 3640

3658 'screen 12

3669 SCREEN 2: CLS

367@ LOCATE 1,32:PRINT"Unit l: Screen 12"

3680 T=190

3690 A=440

3730 PI=3.141593

3713 XC=-485:YC=10¢@

3720 LINE (@,¥C+2)-(639,YC+2),1

3730 M = 8@: S=3

3740 GOSuUB 3760

3750 GOTO 3858

3768 *ORAW GRAPH

377@ Xlw==3*S+M:Yl==A®)/(S*SQR(2*PI)) *EXP(=(((X1-M)/S)"2)/2)
3783 X2==3*S+Me 1:Y22-2%1/(S*SQR(2*PI)) *EXP(-({(X2=M)/S5)"2)/2)
3796 LINE(XC+T*X1,Y¥YC+Y1l)=(XC+T*X2,¥YC+Y2),1
3808 FOR X==3*S+M+ 2 TO 3I*S+M STEP .2

3819 Y=-A*1/(S*SQR(2*PI))*EXP(=({(X=M)/5)"2)/2)
382@ LINE - {XC+T*X,YC+Y},l

3830 NEXT'X

3849 RETURN

3858 LOCATE S,1:PRINT"s = standard deviation”
386@ LOCATE 14,1

3870 PRINT® 62 68 T4 8@ 86 92 98 *
388@ FOR X=185 TO S25 STEP 3@ : LINE (X,182) - (X,134)

3890 NEXT X

3933 LINE (332,48) - (365,49)

3918 LOCATE 5,48: PRINT "s = 3%

3323 LOCATE 16,1

3933 PRINT® Example 3. The above graph has a mean of 88 and a standard”
3943 PRINT® deviation of 3. We will hold the mean constant™
295@ PRINT" and allow the standard deviation to vary.

3968 PRINT""

397@ INPUT" Tyre in the number S and press the enter key."; S§S

3980 IF SS<>"S™ GOTO 3998 ELSE 4038
3998 LOCATE 26,1
4383 PRINT"

4318 LOCATE 20,1

4028 GOTO 3972

4338 S=5: GOSUB 3768

424Q@ LINE (332,67) - (363,57)
4353 LOCATE 7,47:PRINT"S = 5"

4363 LOCATE 21,1
4878 INFUT® Type in the number 7 and press the enter key."; SS

4380 IF SS<>"7" GOTO 4¢98 ELSE 413¢
4298 LOCATE 21,1

4133 PRINT"

"

4118 LOCATE 21,1

4120 GOTO 42372

4130 S=7: COSUB 3768

4140 LINE (450,35) - (483,89)
415@ LOCATE 11,62: PRINT"S =
4163 LOCATE 23,58: PRINT"Press the enter key."
4170 AS=INKEYS: IF ASa="" GOTO 417¢

418@ IF J19=)1 GOTO 13130

4190 IF Jl4=1 COTO 8130

4200 IF 115+l GOTO S25@

-n
/
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4210 LOCATE 15,1
422@ PRINT"
-

:238 PRINT"

4340 PRINT®

:250 PRINT"

:268 PRINT™

iZTG PRINT®

1280 PRINT®

:290 PRINT®

4389 PRINT® -

4318 PRINT"

4320 LOCATE 1,1: .

4338 PRINT"

4343 LOCATE 1,1
435@ LOCATE 1,32:PRINT"Unit l: Screen 13"

436@ LOCATE 14,1

437@ PRINT® Exercise 3. 1If the mean of a normal curve is held fixed and th

:;88 PRINT® standard deviation is allowed to increase, the res

:;;;ng;INT' shapes of the normal curves become more pointed.”
s

:j?g §:§§%~ Type t if true or £ if false and press the"

4420 INPUT" enter key. "; BS

4433 PRINT™"™

4443 IF I13=¢ THEN Al3S = BS

445@ IF Il3=1 THEN Bl3S = BS

4468 IF BS="t"™ OR BS="T" OR BS = “f" OR BS = "F" THEN 4528 ELSE 4479
4470 LOCATE 18,1

4488 PRINT"®

4498 PRINT"
-

4509 LOCATE 18,1

4513 GOTO 4410

452@ IF BS="f" OR BS = "F" THEN PRINT" Your response is correc
t." ELSE 4544

4530 R13=1: GOTO 4630

4548 IF I13=1 GOTO 4589

4558 PRINT"™ Incorrect. Press the enter key for further explana
tion."

4568 AS=INKEYS: IF AS="" GOTO 4568

4570 [13=]1: Re=Rel: GOTO 3520

4533 W1iml

4538 PRINT" Incorrect. The correct answer is £.%

46238 LOCATE 23,58

46128 PRINT"Press the enter key.”

4620 ASSINKEYS: IF ASs™" GOTO 46520

4638 ‘'screen 14

454@ SCREEN @,1: COLOR 15,1,1l:CLS

4658 LOCATE 1,32:PRINT"Cnit l: Screen 14"

4660 LOCATE 3,1

4670 PRINT" Exercise 4. One normal distribution has a mean of 3@ and a”
4680 PRINT""

4699 PRINT® standard deviation of 10. A second normal "
4733 PRINT®™™

71@ PRINT® distribution has a mean of 82 and a standard”
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4720 PRINT""

4730 PRINT" deviation of 19. If the two distributions are”
4743 PRINT™"

4753 PRINT" approximated by the same normal distribution®

4763 PRINT"®

4773 PRINT™ formula, then:"

4738 PRINT™™

4739 PRINT" a. the second graph lies to the right of the fi
rst”

4333 PRINT" b. the graphs have the same shape”

4810 PRINT" c. the second graph lies to the left of the fir
st”

4820 PRINT" d. the graphs coincide”

4836 PRINT" e. a and b"

484@ PRINT™™

485¢ INPUT® Type a, b, ¢, d, or e and press the enter key";BS

4368 IF I14=@ THEN Al4S = BS

4873 IF Il4=1 THEN Bl4S = BS
4882 [F BS = “a™ OR BS ™A™ OR BS = "b" OR BS = "8" OR BS ="c” OR BS = "C" OR BS

= “d" OR BS = "D" OR BS = "e™ OR BS = "E" THEN 4930 ELSE 4390

489d LCCATE 21,1
490@ PRINT"

491@ LOCATE 21,1

4928 GOTO 485¢@

4933 PRINT""™

4949 IF BSs="e" CR BSa"E” THEN PRINT"
" ELSE 4968

4953 Rl4sl: GCTO S0.7
4368 IF Il4=1 COTO =000
4373 PRINT"

tion."

493@ AS=INKEYS: IF AS="" GOTO 4988

4990 Il4=1: R=Rel: GOTO 29320

SQ@Q30 Wl4=1l: PRINT" Incorrect. The correct answer is e.”
5313 LOCATE 23,58

S2320 PRINT"Press the enter key."

S@30 ASsINKEYS: IF AS="" COTO 5@3@

5349 ‘'screen 1S

5358 SCREEN 3,1: COLCR 15,1,11:CLS

506@ LOCATE 1,32:PRINT"Unit l: Screen 15"

3378 LOCATE 3,1

Your response is correct.

Incorrect. Press the enter key for further explana

5398 PRINT:. Exercise 5. One normal distribution has a mean of 8@ and a*

gi;g ::i:;:- standard deviation of 1¢. A second normal "

ziég ;:i;:' distribution has a mean of 8@ and a standard"
e

g%gg §§§:;- deviation of 7. If the two distributions are *

S153 PRINT™"™
S163 PRINT"
SL78 PRINT™®

approximated by the same normal distribution ®

5183 PRINT" formula, then the first distribution has a graph”
éégg ::i:é:“ that is flatter than the second.”

35%: ::i:;:- Type in t if true or £ if false and press the"
ggi: f:;sz' enter key. “;8$

§253 IF I15=8 THEN AlSS = BS

S526@ IFf I15=1 THEN Bl5S = 8§

527@ LF B8S="t™ COR 8S="T" OR BS = "f" OR BS = "F" THEN 5333 ELSE 5232
5288 LOCATE 17,1

5299 PRINT"
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5380 PRINT®
-

S310 PRINT"

$320 LOCATE 17,1l: GOTO 5228

5333 PRINT""™

534@ IF B8S="t" OR 8S= "T" THEN PRINT" your response is correct
." ELSE S160

5350 R1S=l: GOTO 5419

S368 IF I1S5=1 GOTO 5428

S378 PRINT" Incorrect. Press the enter key for further explana
tion.”

5388 AS=INKEYS: IF ASa"" GOTO S384@

5396 I1S=l: R=R+l: GOTO 3520

5438 Wl5=1: PRINT" Incorrect.
S413 LOCATE 23,58

5420 PRINT"Press the enter key."

5430 AS=INKEYS: IF AS="" GOTO 543@

5440 'screen 16

5450 SCREEN @,1:COLOR 15,1,11: CLS

5463 LOCATE 1,32:PRINT"Unit l: Screen 16"

5478 LOCATE 7,1

The correct answer is t.”

5488 PRINT * On each side of the mean of a normal curve, there
"

5498 PRINT""

5538 PRINT ™ are points where the direction of the curve changes fr
om"

5518 PRINT""

5520 PRINT * turning down to turning up. These points are called”
$53@ PRINT""

5543 PRINT " inflection points. The inflection points are located”
555@ PRINT™"™

5568 PRINT “ exactly one standard deviation from the mean either™
S573 PRINT™"

5580 PRINT " way. The next screen will illustrate this concept.”

5532 COLOR 15,6,11

5638 LOCATE 13,15: PRINT"inflection points™
5619 COLOR 1S5,1,11

S62@ LOCATE 23,58: PRINT"Press the enter key.”
5630 AS=INKEYS: IF AS="" GOTO 5632

5648 ‘screen 17

5650 SCREEN 2: CLS: PRINT"Unit l: Screen 17"
5663 LOCATE 2,1:PRINT"s = standard deviation®
5678 S=100

S638 A=240

5630 PI = 3.141593

5733 XC = 322: ¥YCal@e

5712 LINE (@,YC¢2)-(639,YC+2),1

5723 LINE(639,8)-(639,121),1

5738 'draw axes

5740 LINE (@,YC+2)=-(639,YC+2),1

5758 LINE (639,08)~(639,1081),1

5768 FOR X=2@ TO 628 STEP 2@

5778 LINE(X,YC+2) =(X,YC+4),1

5733 NEXT X

579@ LOCATE 1,78

$328 FOR Y = @ TO 75 STEP 25

5813 LINE (636,Y)- (639,Y),1

S82@ NEXT Y

S33@ LOCATE 14,2

5843 PRINT "-3s"

S85@ LOCATE 14,14

586@ PRINT “-2s"

SB73 LOCATE 14,27

5889 PRINT "-1s"

589¢ LOCATE 14,39

593@ PRINT "mean”™
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5913 LOCATE 14,52

S322 PRINT “+1s”

5333 LOCATE 14,65

534@ PRINT "+2s"

5358 LOCATE 14,77

SI6@ PRINT "+3s"

5978 ‘draw gragh

5338 X1==3.5:Y1=~A*1/(SQR(2*PI))*EXP(~-(X1"2})/2)
5998 X2=-3.4:Y22-A%1/(SQR(2°PI)) *EXP(=(X2"2)/2)
6300 LINE(XC+S*X1,YC+Yl)~(XC*S*X2,YC+Y2),1
6018 FOR X=-3.4 TO 3.5 STEP .2

6320 Y=-A*1/(SQR(2*PI))*EXP(~-(X"2)/2)

6038 LINE -(XC+S*X,YC+Y),1

6346 NEXT X

5358 LOCATE 6,28: PRINT™*"

636@ LOCATE 6,53: PRINT"*"

6373 LOCATE 17,1

6380 PRINT" txample 5. The points of inflection are indicated by an *"
60390 PRINT""
6120 PRINT™ on the above graph.”

6113 LOCATE 23,58: PRINT"Press the enter key."
6120 AS=INKEYS: IF AS="" GOTO 6128

6138 'screen 18

6140 SCREEN @,1: COLOR 15,1,11:CLS

6153 LOCATE 1,32:PRINT"Unit l: Screen 18"
6163 LOCATE 7,1

6178 PRINT" Example 6. Given a normal distribution with mean m = 78"
we
gtg: ggi::“. and standard deviation s = S5, the points of*"
gg?g §§§S;Z~ inflection occur at x = m - s = 78 - 5 = 65 and”
"
6230 PRINT* xame s a0 e T5n

6240 LOCATE 23,58: PRINT"Press the enter key."”
625@ AS=INKEYS: IF AS="" GOTO 6250

6268 IF J112=1 GOTO 1357@

627@ IF J15=1 GOTO 8544

6282 ‘'screen 19

62309 CLS

6332 LOCATE 1,32:PRINT"Un1t l: Screen 19"
6310 LOCATE S,1

6328 PRINT" Exercise 6. Given a normal distribution with mean m = 93"
6330 PRINT™"

6343 PRINT® and standard deviation s = 6, the points of"
6153 PRINT"™"

6363 PRINT" inflection occur at x = 2%

6373 PRINT"®

6383 PRINT® a. 6 and 93"

6338 PRINT" b. 87 and 93"

6493 PRINT" c. 87 and 99%

6313 PRINT" d. 93 and 99"

6423 PRINT" e. none of the above”

6430 PRINT"®

6448 INPUT" Type a, b, ¢, 4, or e and press the enter key";BS

645Q@ IF 116=3 THEN Al6S = BS
5463 IF Il6s1 THEN Bl6S = BS
6473 IF BS=“a® CR 8§="A" OR 8S="b" OR BS="B"™ OR BS = "c" OR BS = "C" (OR BS = "d"
OR BS = "D CR BS = "e"™ OR BS = “E™ THEN 6512 ELSE 6480
643@ LOCATE 17,1
6490 PRINT"
-

6588 LOCATE 17,1: GOTO 6440

6513 PRINT™™
6528 [F BS="c" OR BSa"C"™ THEN PRINT" Your response is correct.

* ELSE 6540
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65308 R16el: GOTO 6590
6549 IF 116=) GOTO 6580
6558 PRINT™

tion."”

6563 AS=INKEYS: IF AS="" GOTO 6560

657@ Il6=1l: RwR+l: GOTO 5448

6583 Wl6=1: PRINT" Incorrect. The correct answer is c."
6530 LOCATE 23,58

6520 PRINT"Press the enter key."

6618 AS=INKEYS: IF AS="" GOTO 6610

5628 R1 = R11+RI2+R13+R14+R15+R16

6630 Wl = WIL+Wl2+W13+W1l4+W15+Wl6

6648 FIRSTL = RL1+WL-R

6650 ‘'screen 20

6668 TLS=TIMES

667@ TIMES = "00:00:00"

6680 SCREEN @,1: COLOR 15,1,11: CLS

6693 CLS: LOCATE 1l,32:PRINT"Unit l: Screen 20"

6733 LOCATE 5,1

Incorrect. Press the enter key for further explana

6718 PRINT® This concludes the discussion for Unit 1l: The Normal”
6720 PRINT™"

6738 PRINT” Curve. You worked correctly”;FIRSTl"exercise(s) out of 6."
6743 PRINT""

6758 PRINT" There are 10 rev;eu problems for this unit., Would you *

6763 PRINT "
6773 PRINT"
6788 PRINT""
673@ INPUT™ no and press the enter key.";QlS$
#8933 IF Q1S = "y" OR QLl§ ="Y" OR Ql$ ="n" OR 21§ ="N" THEN 681@ ELSE LOCATE 13,1
STRINT®

": LOCATE 13,1: GCTO 6790
6313 IF QlS = “y" OR QLS ="Y" THEN GOTO 6820 ELSE 16910
63208 ‘'screen 21
6838 SCREEN @,1l: COLCR 15,1,11l: CLS
6840 LCCATE 1,32: PRINT"Unit l: Screen 21"
6358 LOCATE S5,1l: Kl=l

like to work some review problems ? Type y if yes or n if"

which of the following is not a characteristic of"™

6363 PRINT" Problem 1.

6373 PPINT""

5§33 PRINT" a normal distribution ?

5398 PRINT™"

5333 PRINT” a. has a bell-shaped graph.”

5313 FRINT" b. has cnly one mode."

5323 PRINT® c. is symmetric about the mean.”

6333 PRINT" d. the mean and the median are unegual.”
6343 PRINT" e. the mode and the median are equal.”

6353 PRINT""
6360 INPUT®

6370 IF J1l=3 THEN Cl1S = BS
6380 IF Jll=1 THEN D11S = B$
6390 PRINT™®

7233 IF B§="a" OR BS="A" OR BS="b" OR BS="B" OR 3S="c® OR BS="C" OR BS="d"™ OR BS
="3" OR BS = "e” OR B§ = "E™ THEN 7268 ELSE 7018

1213 LOCATE 15,1

1328 PRINT®

7338 PRINT"

Type a, b, ¢, 4 cr e, and press the enter key.";BS

7343 LOCATE 15,1
7233 GOTO 6963
7062 IF 35s"d" OR 3S="D" THEN 707@ ELSE 7130

7373 Pllsy

T232 PRINT" Your response 1S correct.”

7438 COTO 72020

Ti20 IF Cll=1l GOTO 7163

TLld PRINT" Your response 1S incorrect. Press the enter key for

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyww.manaraa.com



123

7128 PRINT™"

7130 PRINT™ further information.”
7143 AS=INKEYS: [F AS="" GOTO 714@

7156 Jll=1: P=p+l: GOTO 710

7169 Q11 = 1
7178 PRINT" Your response is incorrect. The correct response is

7180 PRINT®™®
7133 PRINT" d."
7203 LOCATE 23,58: PRINT"Press the enter key."

7210 AS=INKEYS: IF AS="" GOTO 721¢@

7228 GOSUB 7240
7238 IF QLS ="y™ OR Ql$ ="Y" THEN GOTO 73@@ ELSE 1@91@

7240 CLS: LOCATE S,1

725@ PRINT" wWould you like to work another review problem ? Type"
7260 PRINT™"

727¢ INpPUT" y if yes or n if no and press the enter key.";Ql$

72828 IF QLS = "y" OR QIS = “Y™ OR Q1S = "n™ OR Q1S = “N" THEN 729@ ELSE LOCATE 7
sl: PRINT"

®: LOCATE 7,1 :GOTOC 727@
7290 RETURN
7300 'screen 22
731¢ SCREEN @,1: COLOR 15,1,11: CLS
7328 LOCATE 1,32: PRINT"Unit l: Screen 22"
7330 LOCATE 7,1: Kl1l=2

7340 PRINT" Problem 2. The highest point on the graph of a normal curve"
735@ PRINT"™

7363 PRINT" occurs at the ?

737@ PRINT™™.

738@ PRINT® a. mean®

7398 PRINT® b. points of inflection”

743@ PRINT® c. mode”

741@ PRINT* d. standard deviation.”

7428 PRINT® e. a and c"

74%5 PRINT™®

7448 INPUT® Type a, b, ¢, d or e, and press the enter key.”;BS

7450 IF J12=0 THEN Cl2S = BS

7468 IF J12=1 THEN D12S = BS

7470 PRINT™®

7483 IF BS="a" OR R§="A" OR BS="b™ OR BS="B" OR BS="c" OR BS="C" OR BS="d" OR BS
="C" OR 85 ="e™ CR BS = "E" THEN 7540 ELSE 7498

7438 LOCATE 17,1

7533 PRINT®

7512 PRINT"
"

7528 LOCATE 17,1
7530 GOTO 7440
7542 IF BS="e™ OR BS="E"™ THEN 7550 ELSE 7588
7550 Pla=1
7568 PRINT" Your response is correct.”
7573 GOTC 7680

IF J12=1 GOTO 7648

7548
759@ PRINT Your response is incorrect. Press the enter key for
-

7633 PRINT""

7612 PRINT" further informaticn.”

7623 AS=INKEYS: IF AS="" GOTO 7620

7633 J12=1: Pspel: COTOD T1Q

7642 Ql2 = 1

7653 PRINT® Your response is incorrect. The correct response is

7663 PRINT™®

767@ PRINT® e.”

7689 LOCATE 23,58: PRINT"Press the enter key."
7698 AS=INKEYS: IF AS="" GOTO 7690
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7700 GOSUB 7248

771@ IF QLS ="y"™ OR QLS a"yY® THEN GOTO 7720 ELSE 18519
772@ 'screen 23

7730 SCREEN #,1: COLOR 15,1,11: CLS

7740 LOCATE 1,32:PRINT"Unit l: Screen 23"

7758 LOCATE 7,1: Kl=3

7760 PRINT" Problem 3. The tails of a normal curve are asymptotic to the”
7770 PRINT™™

778@ PRINT® horizonzal axis.”

7793 PRINT""

7833 PRINT™ Type t if true or £ if false and press the enter”™
781@ PRINT™®

782@ INPUT" key.":BS

7838 IF J13=@ THEN (13§ = BS

784@ IF J13=1 THEN D13S = BS

785@ PRINT™™

7868 IF BSs™t® OR BS="T" OR BS="f" OR BS="F" THEN 7936 ELSE 787¢
7878 LOCATE 11,1

2380 PRINT"

7820 PRINT®

790@ PRINT"
"

7918 LOCATE 11,1

79208 GOTO 78¢@0

7933 [F BS = "t™ OR BS = "T"™ THEN 7940 ELSE 796¢
7948 P13 = 1

7958 PRINT" Your
7960 IF J13 = 1 GOTO 8320

7978 PRINT" Your
7980 PRINT"™
7330 PRINT™ for further information.”
8332 AS=INKEYS: IF AS = "" GOTO 30208

8318 J13=1: P=Pel: GCTO 2189

3020 Q13 = 1

response is correct.” : GOTO 8068

response is incorrect. Press the enter key"

83138 PRINT" Your response is incorrect. The correct answer is"
9343 PRINT™"
8953 PRINT"™ t.”

8363 LOCATE 23,58:PRINT"Press the enter key."

3378 AS=INKEYS: IF AS = "™ GOTO 8270

3088 GOSUB 72440

3393 IF QlS ="y"™ OR QLS ="Y"™ THEN GOTO 813@¢ ELSE 18912
8128 ‘screen 24

§113 SCREEN d,1: COLOR 15,1,11: CLS

©128 LOCATE 1,32:PRINT"Unit l: Screen 24"

8130 LOCATE 5,1: Kl=4

8140 PRINT" Problem 4.
8153 PRINT™"

B163 FRINT"

8178 PRINT"™"

Oone norval curve A has mean 5@ and standard”

deviation 1d. Another normal curve B has mean S@"

318@ PRINT® and standard deviation S. If the two curves are”
8190 PRINT""
3228 PRINT™ apptoximate 'y the same normal distribution "

2219 PRINT""
8222 PRINT"
8233 PRINT™"

f~rrmula, then curve B is flatter than curve A."

8243 PRINT® Type t if true or f if false and press the enter™
825@ PRINT™"
8263 INPUT" key.":BS

8273 IF ;14 = 3 THEN Cl4S = 3§
8288 If J14 = 1 THEN D14S = 8BS

3238 PRINT™"
8336 IF BSa="t"™ OR 3S="T" OR BS="£f" QR BSa"F" I[HEN 8370 ELSE 8318

8318 LOCATE 15,1
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8328 PRINT"

8333 PRINT"
-

8343 PRINT"
"

8350 LOCATE 15,1
8368 GOTO B2449
8373 {F 8BS = “€% OR BS = "F" THEN 8388 ELSE 84400

8330 Pl4 = 1

8390 PRINT" Your response is correct.” : GOTO 85@8
8302 IF J14 = 1 GOTO 8468
8418 PRINT"

8420 PRINT™"™
8430 PRINT" for further information.®

844@ AS=INKEYS: IF AS = "™ GOTO B844¢
8450 Jl4=l: P=P+l: GOTO 35180
8460 Ql4 = 2

8473 PRINT"

8480 PRINT""

2490 PRINT® £."

8500 LOCATE 23,58:PRINT"Press the enter key."

8519 AS=INKEYS: IF AS = "™ GOTO 8518

8520 GOSUB 7248 .

8533 [F QLS ="y™ OR Q1§ ="Y" THEN GOTO 8543 ELSE 13919
8548 'screen 2S5

8558 SCREEN 3,1: COLOR 15,1,11: CLS

8S6@ LOCATE 1,32: PRINT"Unit l: Screen 25"

8573 LOCATE S,1: Kl=S

Your response is incorrect. Press the enter key"™

Your response is incorrect. The correct answer is"

8580 PRINT® problem 5. Given a normal distribution with mean m = 65"
8533 PRINT"™

8633 PRINT" and standard deviation s = 7, the points of"
8613 PRINT"™

862@ PRINT" inflection occur at x = 2%

863@ PRINT"®

3640 PRINT" a. 7 and 65"

£658 PRINT" b. 58 and 72"

8669 PRINT™ c. 58 and 65"

8673 PRINT" d. 65 and 72"

8688 PRINT" e. none of the above®

28693 PRINT"™

8732 1NPUT"

87123 IF J152@ THEN Cl158 = BS
8729 IF J15=1 THEN C15§ = BS
8732 IF BSs"a"™ OR BS="A" OR BS="b" OR BS="B" OR BS = "c" OR BS = “C" OR BS = "d"
OR B§ = "D" OR 8BS = "e"™ OR BS = "E" THEN 8773 ELSE 8740

8742 LOCATE 17,1

8753 PRINT"

Type a, b, ¢, d, or e and press the enter key";BS

8763 LOCATE 17,1: GCOTO 8708

8778 PRINT™™

878¢ [F B$S="b"™ OR 3852"B" THEN PRINT" Your response is correct.
* ELSE 88339

8733 plS=1l: S0TO 8860

€340 [F JlS=1 GOro 88se

331a@ ERINT' Incorrect. Press the enter key for further explana
tion.

3823 ASIINKEYS: IF AS="" GOTO 8820

€233 IF J11@=1 COTY 1357¢@

8343 J1S=1l: P=P+l: GOTO 5448

8352 QlS=1: PRINT" Incorrect. The correct answer is b."

9363 LOCATE 23,58

3873 PRINT"Press the enter xey."

8880 AS=INKEYS: IF AS="" COTO 8888

3899 GOSUB 7242
89@@ IF Q1S ="y"™ OR 21§ ="yY" THEN GOTO 8913 ELSE 13913
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8919 ‘screen 26

8929 SCREEN 0,1: COLOR 15,1,11: CLS

8930 LOCATE 1,32: PRINT"Unit l: Screen 26"
8943 LOCATE S,1: Kl=6

8953 PRINT® Problem 6. Which of the following is a characteristic of"
8963 PRINT™"

8970 PRINT" a normal distribution ?

3988 PRINT"™"

899@ PRINT" a, symmetrical”

9008 PRINT® b. unimodal"™

9012 PRINT" c. asymptotic to the horizontal axis®
9@82@ PRINT® d. mode and the mean are equal®

S03d PRINT® e. all of the above"

9049 PRINT""™
3058 INPUT"
906@ IF J16=0 THEN Cl6S = BS
9070 IF J16=1 THEN D16S = BS

9082 PRINT™®
9093 [F BS="a"™ OR 85="A™ OR BS="b" OR BS="B" OR B$="c™ OR BS="C" OR B$S="d"™ OR BS

="D" OR B$ = "e"” OR B$ = "E™ THEN 9159 ELSE 9188
9128 LOCATE 15,1
9110 PRINT™

Type a, b, ¢, d or e, and press the enter key.";BS

9120 PRINT"

913@ LOCATE 15,1

9148 GOTO 3950

9150 IF BS="e" OR BSa"E"™ THEN 9168 ELSE 9190

9160 Pl6=l

9173 PRINT® Your response is correct.”
9180 GOTO 9290

919@ IF J16=1 GOTO 9250
9230 PRINT" Your response is incorrect. Press the enter key for
-

921@ PRINT"®
922@ PRINT" further information.”

9230 AS=[NKEYS: IF AS="" GOTO 9230
924Q@ Jl6al: Pap+l: GOTO 1312
9250 Q16 = 1

326@ PRINT™ Your response is incorrect. The correct response is
9273 PRINT""

3288 PRINT" e.”

9290 LCCATE 23,58: PRINT"Press the enter key."

3320 ASSINKEYS: IF AS="" COTO 9380

9310 GOSUB 7248

9328 IF Q1S a"y" OR Q1S ="Y™ THEN GOTO 9330 ELSE 1@91@
9338 ‘screen 27

3340 SCREEN @,1: COLCOR 15,1,11: CLS

5@ LOCATE 1,32: PRINT®Unit l: Screen 27"

9363 LOCATE 7,1: Kl=7

9373 PRINT™ Prodblem 7. The hiszhest point on the graph of a normal curve”
9388 PRINT™"

939@ gsts?“ with mean = 65 and standard deviation = 3 occurs at
x = ?

3498 PRINT™"

3419 PRINT" a. @"

34293 PRINT” b, 3"

9438 PRINT” c. 62"

3443 PRINT" d. 65"

3453 PRINT™ e. 68"

9463 PRINT""

9472 INPUT® Type a, b, ¢, d or e, and press the enter key.";8S$

9489 IF J17=@ THEN T17§ = BS

949@ IF J17=1 THEN D1I7S = RS

958d PRINT™"

951@ IF BS="a™ OR BSa"A" OR B$x"b" CR BS="B™ OR BS="c" OR 2S="C" OR BS="d" OR BS
="D" OR BS ="e"™ OR BS = “E™ THEN 9573 ELSE 952@
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9538

9548

L
955@
3s6@
9570
9530
3598
96308
96l@
9629
"

9630
9648
96523
3662
3670
9680
L]

9693
9730
371¢
9723
97238
9749
9753
9762
9772
9789
9790
9830
9812
9828
98130
9840
9853
3860
387¢@
9880
389¢
9909
9912

992@
-

993@
-

9942
93508
9360
9372
3988
9933
14222
12913
13328
13322
13240
i3es9
10064

13079
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LOCATE 17,1
PRINT"®

PRINT"

LOCATE 17,1

GOTO 9478

IF B§="d™ OR BS$S="D" THEN 9580 ELSE 961@

Pl7=l

PRINT® Yyour response is correct.”
GOTOQ 971@

IF J17=1 GOTO 9670
PRINT®™ Your response is incorrect. Press the enter key for

PRINT""®

PRINT" further information.”
AS=INKEYS: IF AS="" GOTO 9650

J17=1: P=P+l: GOTO 710

Ql7 = 1 :
PRINT® Your response is incorrect. The correct response is
PRINT"®

PRINT" d."

LOCATE 23,58: PRINT"Press the enter key."”
AS=INKEYS: IF AS="" GOTO 9728

GOSUB 7249

IF Q1S ="y™ OR QlS ="Y™ THEN GOTO 9758 ELSE 19918@
‘screen 28

SCREEN @,1: COLOR 15,1,11: CLS

LOCATE 1,32:PRINT"Unit l: Screen 28"

LOCATE 7,1:Kl1=8

PRINT® Problem 8.

PRINT®"
PRINT" the horizontal axis.”

PRINT™™

PRINT® Type t if true or £ if false and press the enter”
PRINT""

INPUT* key.";BS

IF J18=9 THEN Cl8S$ = BS

IF J18al THEN D13S = BS

PRINT""

IF BS="t"™ OR BS="T" OR BS "f™ OR BS="F" THEN 9968 ELSE 99648

LOCATE 11,1

PRINT®

The tails of a normal curve will eventually touch”™

PRINT®
PRINT®

LOCATE 11,1
GQTO 98130
IF 85 = “f" OR BS = “F" THEN 997@ ELSE 9999
P18 = 1
PRINT" Your response is correct.”™ : GOTO 10898
IF J18 = 1 GOTO 182850 .
PRINT® Your response iS incorrect. Press the enter key”

PRINT™™
PRINT® for further infcrmation.”

AS=INKEYS: IF AS = "™ GOTO 14036

J18=1: P=p+l: GCOTO 218¢

Qls = 1

PRINT" Your response is incorrect. The correct answer is"
PRINT™"
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10088 PRINT" £."

12890 LOCATE 23,58:PRINT"Press the enter key."

13108 AS»INKEYS: IF AS = "™ GOTO 13100

1311@ GOSuB 7240

13123 IF QLS ="y” OR Q1S ="Y™ THEN GOTO 19130 ELSE 10918
10130 'screen 29

12143 SCREEN 0,1: COLOR 15,1,11: CLS

10158 LOCATE 1,32:PRINT"Unit l: Screen 29"

1016@ LOCATE S,1:Kl=9

1g17@ PRINT:- Problem 9. One normal curve A has mean 62 and standard”
igigg ;:i:;' deviation 3. Another normal curve B has mean 62"
%gggg ggi:;:. and standard deviation 4. If the two curves are”
ig§§: g:i:;:. approximated by the same normal distribution™
igigg g:i:;:- formula, then curve A is flatter than curve B."
igggg g:%:;:- Type t if true or £ if false and press the enter"
"o
%ggg: ?:;3;' key.“;as

13208 IF J19 = 3 THEN Cl9S = BS
13310 IF J19 = 1 THEN D19§ = BS

12328 PRINT""
13330 IF BSa"t™ OR BS="T" OR BS="f" OR B®=“F" THEN 13400 ELSE 103490

13342 LOCATE 15,1
12350 PRINT"

12368 PRINT®
M
1337@ PRINT”
"
12388 LOCATE 15,1

13390 GoTO 12278
12428 1F BS = “f" OR 3§ = "F"™ THEN 10410 ELSE 10430

12418 Pl9 = 1

12428 PRINT" Your response is correct.” : GOTO 1@53@

13436 IF J19 = 1 GOTO 13490

12432 PRINT" Your response is incorrect. Press the enter key"™
13453 PRINT"™

13460 PRINT" for further information.”

1347@ AS=INKEYS: IF AS = "" GOTO 13470
12430 J19=1: P=P«l: GOTO 3513

13492 Q19 = 1 .
1850@ FRINT® Your response is incorrect. The correct answer is"

1351@ PRINT"™

19528 FPRINT® £."

12353@ LOCATE 23,58:PPINT"Press the enter key."

12540 AS=INKEYS: IF AS = ™" GOTO 12549

1355@ ¢cOosUB 7242

13563 IF Q1S ="y" OR QLS ="Y"™ THEN GOTO 1257¢ ELSE 13919
1357@ ‘screen 39

13588 SCREEN 3,1: TOL2R 15,1,11: CLS

13592 LOCATE !,32: PRINT"Unit l: Screen 38"

12538 LOCATE S,1: kl=12

lJ6Ll3 PRINT" Prablem 13. Given a normal distribution with mean = 91"
13620 PRINT""

126138 PRINT" and standard deviation s = 5, the points of"
12643 PRINT""

13650 PRINT® inflection occur at x = 2%

12660 PRINT™"

13679 PRINT® a. S and 91"

12683 PRINT® b. 86 and 91"

12630 PRINT® c. 86 and 96"

12740 PRINT" d. 91 and 72°

12710 PRINT® e. none c¢f the above”
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13728 PRINT"™"™
13738 INPUT™ Type a, b, c, d, or e and press the enter key";BS

13740 IF J112=@ THEN Cl!3S5 = BS

13758 IF J11@=1 THEN D113S = 8BS

13762 IF BS="a"™ OR BS="A" OR B§="b" OR BS="B" OR BS = “c™ OR BS = "C" OR B§ = "d
" QR BS = "D" OR BS = “e™ QR BS = "E" THEN 19808 ELSE 10774

12770 LOCATE 17,1

13780 PRINT"

13798 LOCATE 17,1: GOTO 1673@
13828 PRINT"™

1381@ IF BSa"c™ OR BS="C" THEN PRINT" Your response is correct
." ELSE 1d@830

1082@ Pl1d=1: GOTO L0888

12830 IF J11@=1 GOTO 10878

13342 PRINT" Incorrect. Press the enter key for further explan
ation.”

13850 AS=INKEYS: IF AS="" GOTO 14850

12863 J11@=1: PsPel: GOTO 5448

13872 Qll@=1: PRINT" Incorrect. The correct answer is c."
12883 LOCATE 23,58

13899 PRINT"Press the enter key."

14993 AS=INKEYS: IF AS="" GOTO 10940

18912 'screen 26

13923 CLS: LGCATE 1,32: PRINT"Unit l: Screen 26"

13938 LOCATE 8,1

12948 pRINT" Turn the printer on and press the enter key."
12950 AS = INKEYS: [F AS = "" GOTO 18958

18963 IF K1=8 GOTO 11128

12970 Pl=pl1+Pl2+Pl3+Pl4+PlS+PL6+PLT+PLB+P19+P11Q

123983 Ql=Q1l1¢Ql2+QLl3+Q144Q15+QLl6+QLl7+Q18+Q19+Q110

12990 SECl = Pl + Q1 - P

11330 prINT™"

11319 PRINT" The number of correct exercises i$";FIRST1

11323 PRINT™"

11238 pRINT" The number of incorrect exercises is";6-FIRST1
11349 PRINT""

11353 PRINT" The number of correct exercises after remediation i
S";R-wl

11360 PRINT""™

11273 PRINT" The number of correct problems is";SEC1

113838 PRINT™®

1139@ PRINT™ The number of incorrect problems is";Kl-SEC1

11138 PRINT""

11113 PRINT" The number of correct problems after remediation is
" F=Ql

11128 LPRINT" Unit 1l: The Normal Curve®

1113@ LPRINT™"™

ill4a LPRINT"™"

11133 LPRINT™ “;NAMS,NOS,T1S

L1168 LPRINT""™

1117@ LPRINT"™ The number of correct exercises is";FIRST1

111368 LPRINT""

11198 LPRINT" The number of incorrect exercises is";6-FIRSTL
11200 LPRINT™"™

11213 LPRINT" The number of correct exercises after remediation
1S";R-Wl

11220 IF X1=8 GOTO 11290

11223 LPRINT® ";TIMES

11243 LPRINT" fhe number of correct problems is";SECI

11253 LPRINT""

11262 LPRINT" The number of incorrect problems is";Kl-SEC1

11270 LPRINT™®
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LPRINT® The number of correct problems after remediation i

s";P-Ql

11290
11333
lille
11328
11338
11343
11358
11363
11378
11382
11390
11408
11410
11420
11439
11442
11450
11460
11470
11480
11499
l1seg
11518
11520
11523
l154@
11558
11568
1157

11582

22

L~

D WD DD Wy
L]

R XV
<

(el S N S S,
L)

Rl R R

o
©
(=]

1189¢
11928
11912
11328
11330
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LPRINT™"

LPRINT"™"™

IF Ill=1 GOTO 11348

LPRINT" Exercise 1l response was
LPRINT""

LPRINT" Exercise 1 response was
LPRINT""

LPRINT®®": IF I12=1 GOTO 11390
LPRINT® Exercise 2 response was

LPRINT®®

LPRINT™ Exercise 2 response was
LPRINT™"

LPRINT"™: IF I13=1 GOTO 11440

LPRINT® Exercise 3 response was
LPRINT™"™

LPRINT® Exercise 3 response was
LPRINT®"

LPRINT™™: IF Il4=1 GOTO 11499
LPRINT"® Exercise 4 response was
LPRINT"®

LPRINT® Exercise 4 response was
LPRINT®"

LPRINT"™: IF IlS5=1 GOTO 11548
LPRINT" Exercise S response was
LPRINT™"™

LPRINT" Exercise S5 response was
LPRINT™"

LPRINT"™: IF 116=1 GOTO 11590
LPRINT" Exercise 6 response was
LPRINT®"™

LPRINT™ Exercise 6§ response was
LPRINT™"™

IF K1<l GOTO 12212

LPRINT""™: IF Jll=1 GOTO 11658
LPRINT" Problem 1 response was
LPRINT™™

LPRINT® Problem 1 response was
LPRINT""

IF K1<2 GOTO 12218

LPRINT"®: IF J12=1 GOTO 117190
LPRINT® Problem 2 response was
LPRINT"™"

LPRINT"™ Problem 2 response was
LPRINT™"

IF K1<3 GCTO 1221@

LPRINT"™: IF J13=1 GOTO 1177¢
LPRINT" Problem 3 response was
LPRINT""

LPRINT® Problem 3 response was
LPRINT™"

IF Kl<4 GOTO 12212

LPRINT"™: IF Jl421 GOTO 11830
LPRINT® Problem 4 response was
LPRINT™"

LPRINT® Problem 4 response was
LpoINT" "

IF K1<S GOTO 1220

LPRINT"®: IF J1521 COTO 1139%@
LPRINT® Problem 5 respcnse was
LPRINT"™

LPRINT® Problem 5 response was
LPRINT™™

IF K1<6 GOTO l221e

LPRINT®®: IF  l6al 5OTO 1195@
LPRINT® Problem 6 resconse was

correct.”,All$:GOTO 1136@

incorrect.”,AllS,B11S

correct.”,Al25:GOTO 11410

incorrect.”,A125,8128

correct.”,Al13S:GOTO 114640

incorrect.”,Al3$,B13$

correct.” ,Al4S5:GOTO 11518

incorrect.",Al45,B14S

correct.",AlSS: GOTO 11568

incorrect.”,AlSS,B15$

correct.",Al6S: GOTO 1161@

incorrect.”,Al6S,B16S$

correct.”,Cl1lS: GOTO 11678

incorrect.”,C11S,0118

correct.”,Cl2S: GOTO 11738

incorrect.”,C125,0128

correct.”,Cl3S: GOTO 11790

incorrect.",Cl3 ,D13$

correct.”,C14S: GOTO 1185@

incorrect.",Cl145,214S

correct.”,Cl58: GOTO 11%id

incorrest.”,C155,0158

ccrrect.”,Cl6S: GOTO 1197@

130
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11948 LPRINT""

11953 LPRINT™ Problem 6 response was incorrect.%,Cl65,Dl6$S
1136 LPRINT™"

11973 IF K1<7 GOTO 1221@

11388 LPRINT"™: IF J17=1 GOTO 12813

11998 LPRINT® Problem 7 response was correct.",Cl7S: GOTO 12038
12328 LPRINT™"

12019 LPRINT™ Problem 7 response was incorrect.",C17$,017$
12023 CLPRINT™"

12838 IF K1<8 GOTO 1221@

1204@ LPRINT"®: IF J18s1 GOTO 12270

12058 LPRINT" Problem 8 response was correct.”,Cl8$: GOTO 12894
12068 LPRINT"™®

12879 LPRINT” Problem 8 response was incorrect.”,Cl8$,Di8S
12080 LPRINT™"

12090 IF K1<9 GOTO 12212

1213@ LPRINT™"™: IF J19=1 GOTO 12138

12110 LPRINT" Problem 9 response was correct.",C19$: GOTO 12158
12120 LPRINT""

121338 LPRINT® Problem 9 response was incorrect.",Cl9$,D19$
1214 CPRINT"®

1215@ IF K1<1@ GOTO 12218

1216@ LPRINT"": IF J110=1 GOTO 1219@

12170 LPRINT® Problem 10 response was correct.”,Cl1@$:G0TO 12213
12188 LPRINT™"™

12198 LPRINT" Problem 1@ response was incorrect.",C113S,0110$
12228 LPRINT"®

12213 CLS: CHAIN"unit2"
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13 COMMON NAMS,NOS

20 ' Unit 2

33 R=0

43 TIMES = "3@:06:438"

53 KEY OFF

63 SCREEN @2,1: COLOR 15,1,15: CLS

7@ LOCATE 13,37

88 PRINT"Unit 2"

9@ LOCATE 12,26

138 PRINT"The Unit Normal Distribution®
11@ PRINT

120 PRINT

130 LCCATE 23,58: PRINT"Press the enter key."
140 AS=INKEYS: IF AS="" GOTO 140

15@ SCREEN @,1:COLOR 15,1,15:CLS

168 LOCATE 1,32: PRINT™Unit 2: Screen ii"
178 LOCATE 5,1

18@ PRINT" Objectives: At the end of Unit 2, the student should be"
é:g :§§:;:- able to:"

21@ PRINT™™

223 PRINT: l. Give the distinguishing characteristics of"
522 g:i:;:. the unit normal distribution."”

ggg ::i:;:- 2. Give the points of inflection of the unit"
255 ggzgz:. normal ¢ rve."

ggg ::fh;:_ 3. Approximate the ordinate at a given z-value”
328 PRI&T' using a table of ordinates.”

338 LOCATE 23,58: PRINT"Press the enter key."
340 AS=INKEYS: IF AS="" GOTO 348
350 'screen 1

36@ GosuB 199

373 GoTO 81@

3823 SCREEN 2:CLS

390 S=109

403 A=248

4.9 PI=3,141593

420 XC=320:YC=100

433 SCREEN 2: CLS

44@ LINE (@,YC+2)-(6139,¥C+2),1
458 LINE (639,8)-(639,131),1
462 FOR X=23 TO 628 STEP 20
473 LINE(X,¥YC+2) -(X,¥YC+4),1
480 NEXT X

490 LOCATE 1,78

300 PRINT ".4"

S18 LOCATE 7,78

523 PRINT™.2"

S33 FOR Y = @ TO 7S5 STEP 25
S43 LINE (636,Y) - (639,Y),1
558 NEXT Y

563 LOCATE 13,1:PRINT"z"

5708 LOCATE 14,2

S83 PRINT "=-3"

59@ LOCATE 14,15

533 PRINT "-2"

610 LOCATE 14,27

623 PRINT "-1"

630 LOCATE 14,41

64@ PRINT “@"

638 LOCATE 14,5)
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663 PRINT "1*®

678 LOCATE 14,66

68G PRINT ™2™

598 LOCATE 14,78

780 PRINT "3%

718 ‘draw graph

720 Xlw-31:Y1=-A®1/(SQR(2*PI)) *EXP(~(X1°2)/2)
738 X22-2.8:Y22-A%1/(SQR{2°PI)) *EXP (- (X2°2}/2)
749 LINE(XC‘S'XI,YC‘YI)-(XC‘S'XZ,YC*YZ),1

750 FOR X==2.8 TO 3.2 STEP .2

763 Y=-A*1/(SQR(2*PI))*EXP(=~(X"2)/2)

778 LINE ~(XC+S*X,YC+¥),1

788 NEXT X

728 LOCATE 17,1

830 RETURN

813 LOCATE 1,1: PRINT"Unit 2: Screen 1"

828 LOCATE 12,2:PRINT"Tail"™: LOCATE 12,74:PRINT"Tail"™
83@ LOCATE 17,1

84@ PRINT® One member of the normal distribution family is the unit®
853 PRINT"®

863 PRINT" normal curve or the z-distribution. This curve has mean @ and®
878 PRINT™™

88@ PRINT" standard deviation 1, The total area under this curve is 1.”

890 PRINT™"

33@ LOCATE 23,58:PRINT"Press the enter key."
910 AS=INKEYS: IF A$s"" THEN 91@

928 IF J29=1 GOTO 7948

933 IF J28=1 GOTO 7638

94@ IF J26=1 GOTO 6928

953 IF J23=) GOTO 5878

963 IF J2l=l GOTO "28

97@ IF 122=1 GOTO 1720

38@ ' screen 2

993 COSUB 380

1330 LOCATE 1,1: PRINT"Unit 2: Screen 2"
131@ LCCATE 17,1

132@ PRINT® Exercise 1. For what value of z along the horizontal axis "
1238 PRINT® does the highest point occur on the unit normal cu
rve 2%

12498 INpUT® Type in your response and press the enter key.";Ql
s

1958 IF I21 = @ THEN A21lS = Q1S
13€8 IF 121 = 1 THEN B21S = Ql§

1878 IF Q1S ="g" GOTO 128@ ELSE l13@

1282 PRINT""

1398 PRINT" You are correct.": R21 = 1

1138 LOCATE 23, "8: PRINT"Press the enter key."

111@ AS = INKEYS: IF ASa™" GOTO 11ll@

1120 GCTO 1378

1138 IF 121=1 GOTO 1288

1143 PRINT™"

1152 PRINT® Your response is incorrect. Press the enter key fo
"

116 PRINT® further explanation.”

1178 AS = INKEYS: IF AS = "™ GOTO 1178

1180 121 = l: R=Rel

1138 GOTO 1262

1200 PRINT "*

121@ pPRINT® Your response is incorrect. The correct answer is
g.ﬂ

1220 w2l = 1

1230 LOCATE 23,58: FRINT"Press the enter key."

124@ ASSINKEYS: IF AS = "" GOTO 1248

1250 GOTO 1378

1268 SCREEN 9,1:CCLOR 15,1,15:CLS
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1278 LOCATE 1,32: PRINT"Unit 2: Screen 2A"
1282 LOCATE 7,1

1298 PRINT™ The highest point on the graph of a normal curve occurs”
133@ PRINT™"™

1313 PRINT* a2t the mean. If the mean is X = 5@, then the highest point™
1320 PRINT"®

133@ PRINT" on the curve occurs at X = 5@."

1340 LOCATE 23,58: PRINT"Press the enter key.”
1353 AS = INKEYS: IF AS = "™ GOTO 11358

1363 GOTO 980

1379 'screen 3

138@ GOsSuB 388

1398 LOCATE l,1l: PRINT"Unit 2: Screen 3*

1489 LOCATE 15,1
1413 PRINT"Exercise 2. The points of inflection of the unit normal curve occur

at z = 2"

1420 PRINT" a. «2 and +2"

1430 PRINT” b. -1 and @"

1440 PRINT" c. @ and +1"

1450 PRINT" d. -1 and +1%

1463 PRINT"™" ;

1470 InpuT® Type a, b, ¢, or d and press the enter key.";Q2$

1488 IF 122=3 THEN A22S = Q2§

1493 IF 122=1 THEN B822$ = Q2§

1388 IF Q2S="a™ OR Q2S="A" OR Q2S="b™ OR 22$="B" OR Q2S="c"™ OR Q2$="C" OR Q2S="d
" OR Q28="D"COTO 154@ ELSE 1513

151@ rccate 21,1

152@ PRINT"

153@ LOCATE 21,1: GOTO 1479

154Q@ IF Q2$8="d™ OR Q2$="D" GOTO 1553 ELSE 1590

155@ FRINT" Your response is correct.": R22=]

1563 LCCATE 23,58: PRINT"Press the enter key."

157@ AS»INKEYS: IF A$="" GOTO 1573

158¢ GOTO 1878

1590 1F 122=1 GOTO 1652

1633 PRINT" Your response is incorrect. Press the enter key for "
1613 PRINT" further explanation.™

1620 AS = INKEYS: IF AS ="" COTO 1620

1622 122=1l: R=Rs]

1640 GOTO 350

1658 PRINT™ Your response is incorrect. The correct answer is d."
1660 w22 = 1

1673 LOCATE 23,58: PRINT"Press the enter key."

1683 ASsSINKEYS: IF AS="" GOTO 168@

1638 GOTO 1868

173@ SCREEN @,1:COLOR 15,1,15:CLS

171@ LOCATE 1,32: PRINT"Unit 2: Screen 3A"

1720 LOCATE S,1

1733 pRINT" The points of inflection of a normal curve are located”
1743 PRINT™™

1753 PRINT™ one stancdard deviation from the mean either way. If the mean m"
L76@ PRINT""

1778 PRINT® equals 5@ and the standard deviation s equals 5, then the point
s

1783 PRINT™®

1798 PRINT® of inflection occur at m = s = S@ - S = 45 and m + s 2"

13233 PRINT™®

1313 FRINT™ 358 + S5 2 55."

1828 LOCATE 23,58: [FIPINT"Iress the enter key."
1333 AS=INKEYS: I[F AS ="" GOTO 1§13

134Q IF J24=1 GOTC 6132

1850 GOTO 1379

1368 ‘screen ¢
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1378 cosus 388
1380 LOCATE 1,1l: PRINT™Unit 2: Screen 4"

1390 LOCATE 12,4:PRINT"%ail™:LCCATE 12,72:PRINT"tail®

1933 LOCATE 15,1 .
1310 PRINT" Exercise 3. The two tails of the unit normal distribution:"

1923 PRINT" a. approach the ~edian.”

1938 PRINT® b. approach the mode.”

1943 PRINT" C. apptoach the vertical axis.”

1358 PRINT® d. are asymptotic to the horizontal axi
P

1968 PRINT™"

1373 INPUT" Type a, b, ¢, or d for your response and press the ent

er xey";Q1is
1983 IF [23=@ THEN A23S = Q3S

1998 IF 123=1 THEN B23S = Q3§

2333 IF Q3S="a™ OR Q3S="A" OR 23$="b™ OR Q3s="B"™ OR Q3§ = "c™ OR Q3§ = "C" OR Q3
S = "d" OR Q3§ ="D" GOTO 2050 ELSE 2012

2010 LOCATE 21,1

2323 PRINT"

2333 LOCATE 21,1

2343 GOTO 1378

235Q IF Q35="d” OR Q3S="D" GOTO 2068 ELSE 2130

236@ PRINT® Your response is correct.“: R23 =]

287@ LOCATE 23,58: PRINT"Press the enter key."

238@ AS=INKEYS: IF AS = ™" GOTO 2288

20908 GOTO 2300

2130 [F I23=) GOTO 2160
2110 PRINT™ Your response is incorrect. Press the enter key"

2123 PRINT™ for further explanation.”
2130 AS=INKEYS: IF AS = "™ GOTO 2130

2140 123=1: R=R¢l: GOTO 2218

215@ PRINT™"

2.6@ PRINT® Your response is incorrect. The correct answer is d."
21708 w23 = ]

2188 LOCATE 23,58: PRINT"Press the enter key."

219@ AS=INKEYS: IF AS = =" GOTO 2198

2232 GOTO 213428

2213 SCREEN 2,1:COLOR 15,1,15:CLS

2229 LOCATE 1,32: PRINT™Unit 2: Screen 4A"

2229 LOCATE 7,1

2243 PRINT® As the tails of a normal curve move away from the mean”
2253 PRINT™"
226@ PRINT" the tails will always approach the horizontal axis.”

2278 LOCATE 23,58: PRINT"Press the enter ey."
2230 AS®INKEYS: IF AS="" COTO 2280

2292 GOTO l87@

2383 'screen S

2319 SCREEN 0,1:COLOR 15,1,15:CLS

2320 LOCATE 1,32: PRINT"Unit 2: Screen S"
2332 LCCATE 7,1

224@ PRINT" When sketching the unit normal curve, it is important"
2350 PRINT""

2363 PRINT" to know the ordinate u (the height of the curve) at a given”
2173 PRINT""

2383 PRINT" value of z. Table B, Areas and Ordinates of the Unit Normal"
2398 PRINT"™

2403 PRINT® Distribution, in the supplementary materials will be used®
2413 PRINT™"

2428 PRINT" for this purpose.”

2430 COLOR 12,1,15

2448 LOCATE 11,22:PRINT"Table B"

2458 COLOR 15,1,15

246 LOCATE 23,58: PRINT"Press the enter key."
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247@ AS=INKEYS: IF ASa2"" GOTO 2478

2489 'screen 6

2490 SCREEN 2,1:COLOR 15,1,15:CLS

2500 LOCATE 1,32: PRINT"Unit 2: Screen 6"
2518 LOCATE 3,1

252@ PRINT® Suppose that one desires to find the ordinate u at"
2533 PRINT""

2543 PRINT® a given value of z. The value of z is found in the firse™
255@ PRINT""

2560 PRINT™ column of Table B, To the right of this entry in the "
2570 PRINT"™"

258@ PRINT® column, titled Ordinate, the ordinate is found. A "

2598 PRINT™"

2630 PRINT® portion of Table B is shown below:"

2610¢ PRINT™®

2623 PRINT® z Area Below Area Above Ordinate”
2638 PRINT™"

2648 PRINT® ~-1.24 .1492 .8538 .2323"
265@ PRINT® -1.83 .151S .8485 .2347"
2660 PRINT" -1.82 .1539 .8461 .2371"
2670 PRINT® -1.01 .1562 .8438 .2396"
268@ PRINT"™®

2630 PRINT® The ordinate at z = -1.03 is .2347 and the ordinate"
2708 PRINT"™™

2710 PRINT" at z = -1.81 is .2396.%

2728 COLOR 15,6,1S

273@ LOCATE 13,53:PRINT" Ordinate *

2748 LOCATE 18,9: PRINT"-1.31 " :LOCATE 18,59:PRINT" ,2396 "
2750 LOCATE 16,9: PRINT"-1.03 " :LOCATE 16,59: PRINT" ,2347 "
276@ COLOR 15,1,15

2778 LOCATE 23,58: PRINT"Press the enter key."

2780 AS=INKEYS: IF AS="™" GOTO 2730

2790 IF J21@=1 GOTO 8268

2832 IF J27=1 GOTO ~228

2813 IF J25=1 GOTO 6510

2829 IF J22 = 1 GOTO 5430

283@ IF I127=1 GOTO 4530

2843 IF 126=1 GOTO 4148

285@ IF I25=1 GOTO 375@

286@ 'screen 7

2873 SCREEN @,1:C0LOR 15,1,15:CLS

2888 LOCATE 1,32: PRINT"™Unit 2: Screen 7"

289@ LOCATE 7,1

2928 PRINT™ Exercise 4. A portion of Table B is shown below:"

2912 PRINT""

292@ PRINT™ z Area Below Area Above Ordinate"
2933 PRINT"™

2940 PRINT" 3.56 L7123 2877 .3410"
2958 PRINT® 3.57 <7157 .2843 .3391"
2968 PRINT® .58 7198 .281@ .3372"
2378 PRINT® 2.59 .7224 2776 .3352"
2383 PRINT®™

2938 PRINT® Type in the ordinate {including the decimal point)

1320 PRINT®®
3913 INPUT™ at z = 9.58 and press the enter key”;Q4S

3828 IF I24=3 THEN A24S = Q4s

2033 IF 124=1 THEN B24S = 04§

2342 IF 24S = ".3372" GOTO 3358 ELSE 398¢

2353 PPINT™"

3J63 R24=l: PRINT" Your response is correct."
16768 GOTO 3288

3089 IF 124=1 GOTO 3240

3399 PRINT""
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3120 IF Q45 = "3372" GCOTO 311@ ELSE 3198

J11@ PRINT" Incorrect. You should first type in the decimal™
3123 PRINT"™

3133 ERINT' point. Press the enter key to continue.": I24sl: R
= Re

3148 AS = INKEYS: IF AS = "" GOTO 3140
3150 LOCATE 16,1: PRINT"
L

3169 LOCATE 18,1: PRINT™
3173 LOCATE 2@,1: PRINT"

3180 LOCATE 22,1: PRINT"
”: LOCATE 16,1 : GOTO 2998

319@ PRINT" Your response is incorrect. Press the enter key *
3230 PRINT"™
321@ PRINT"™ for further explanation.”

3229 AS = INKEYS: IF AS="" GOTO 32290
323@ 124=1: R=R+l: GOTO 24849
324@ PRINT™"

3258 W24 = 1: PRINT™ : Your response is incorrect. The correct a
nswer™

3268 PRINT™™

3278 PRINT® is .3372."

3289 LOCATE 23,58: PRINT"Press the enter key.”
3298 AS = INKEYS: IF AS = "" GOTO 3290

3300 'screen 8
3310 SCREEN 0,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT"Unit 2: Screen 8"

3320 LOCATE 7,1

333¢ PRINT" A graphical ill-stration of the ordinate at a"
3340 PRINT"™"
33150 PRINT® Jiven value of z will now be given.”

336@ LOCATE 23,58: PRINT"Press -he enter key."
3373 AS = INKEYS: IF AS = "% GOTO 3379

3380 'screen 9

3392 Gosue 38¢

1483 X=-1.95

3413 Y=-A®1/(SOR(2*PI))*EXP(-1(X"2)/2)

342@ LINE(XCOS'X,131)-(XC¢S'X,101*Y),1

3438 LOCATE 1,1: PRINT"Unit 2: Screen 9"
3442 LOCATE 16,1

3458 PRINT" Example 1. This is the graph of the unit normal distribution.”
2463 PRINT™"™

3478 PRINT" EFrom Table B, the ordinate h of this curve at z = -
1.95"

3488 PRINT™™

3436 FPRINT™ is .@596. Notice that the ordinate at z is equal to
"

3500 PRINT"™

3513 PRINT" the height of the curve at z."
3520 LOCATE 12,18: PRINT"h®

3530 LOCATE 23,58: PRINT"Press the enter key."™
3540 AS=INKEYS: "F AS="" GOTO 3540

355@ ‘screen 18

3S68 GOsus 188

3578 X=al!

3S8d Y=-A®1/(SQR(2*PI))*EXP(~(X"2)/2)

3590 LINE(XC+S*X,131) - (XC+5*X,131¢Y),1

3628 x=11

3613 Y=-A®1l/(SCR(2*PI))*EXP(-(X"2)/2)

3628 LINE(XC#S'X,IGI)-fXCOS'X,lGl*Y),1

3638 LOCATE 1,1: PRINT"Unit 2: Screen 18"

31648 LOCATE 16,1
3658 PRINT® Example 2. This is the graph of the unit normal distribution,"
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3669 PRINT™"

3670 PRINT® From Table B, the height (ordinate) h of this curve
ac”

368@ PRINT""

3698 PRINT" z = -1.00 is .2420 and the height at z = 1.0 is al

so®

370@ PRINT"™

3718 PRINT" .2420."

372@ LOCATE 1@,29: PRINT"h": LOCATE 10,54: PRINT"h"

373@ LOCATE 23,58: PRINT"Press the enter key."”

3740 AS = INKEYS: IF AS="" GOTO 3740

375@ ‘'screen 1l

3760 Gosus 388

3770 x=1.25

3780 Y=~A*1/(SQR(2*PIl))*EXP(-(X"2)/2)

379¢ LINE(XC*S‘X,lﬁl)—(xC*S'x,leltY),1

383@ LOCATE 11,58: PRINT"h"

3816 LOCATE 1l,1: PRINT"Unit 2: Screen 11"

1828 LOCATE 16,1

383@ PRINT™ Exercise 5. This is the graph of the unit normal distribution.
384@ PRINT™"

385@ PRINT" Using Table B, type in the ordinate h of the curve
at"” .

3863 PRINT"®

3878 IneuUT™ z = 1.25 and press the enter key.";Q5s

3888 IF 125 = @ THEN A25S = Q5SS

3898 IF 125 = 1 THEN 825§ = Q5§

39230 IF QSS = ™.1826" GOTO 3913 ELSE 3948

3918 PRINT™"™

3929 R2S5=1: PRINT" Your response is correct."
3330 GOTO 4120

3949 IF 12521 GOTO 4093

395@ PRINT""

396@ IF Q55 = "1826" GOTO 3978 ELSE 4859

3378 PRINT" Incorrect. You should first type in the decimal*”
3983 PRINT" point. Press the enter key to continue.“:125=1: R
= R+l

399@ AS = INKEYS: IF AS = "% GOTO 399e
4938 LOCATE 18,1: PRINT"

4018 LOCATE 20,1: PRINT"
"
402@ PRINT"
"

4233 pPRINT"
-
4340 PRINT "
":LOCATE 18,1: GOTO 385@
4850 PRINT” Your response is incorrect. Press the enter key *
4368 PRINT"™ for further explanation.”
4272 AS = INKEYS: IF AS="" GOTO 4279
4388 [2S=1: R=R+l: GOTO 2488
4298 PRINT™®

4132 W2S = l: PRINT" Your res onse is incorrect. The correct a
nswer™
4113 PRINT® is .1826."

4120 LOCATE 23,58: PRINT"Press the enter key."
4138 AS = INKEYS: IF AS="" GOTO 4130

4148 ‘'screen 12

4153 GOSUR 3840

4160 x=@

4176 Y=*=A*1/(SQR(2°PI)) *EXP(=(X"2)/2)

418¢ LINE(XC#S'X,101)~(XC'S'X,1@1*Y),1

4130 LOCATE 7,42: PRINT"h"

4200 LOCATE 1,1: PRINT"Unit 2: Screen 12"
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4219 LOCATE 16,1

4220 PRINT® Exercise 6. This is the graph of the unit normal distribution.
-

4233 PRINT"™ )

4248 PRINT® Using Table B, type in the height h of the curve a
e

4250 PRINT"™"

4268 INPUT™ Z *= 0 and press the enter key.";Q6S

4270 IF 12623 THEN A26S = Q6s

428@ IF [26=1 THEN B26S = Q6S

4290 IF Q6S = ",3989" GOTO 4308 ELSE 4330

4330 PRINT™"

4310 R26=1: PRINT" Your response is correct.”
4320 GOTO 451¢

4330 IF 126=1 GOTO 4488@

4343 PRINT™"

4353 IF Q6S = "3989" GOTO 4368 ELSE 4440

436@ PRINT"® Incorrect., You should first type in the decimal®
43780 PRINT" point. Press the enter key to continue.":I26=l: R
= R+l

4388 AS=INKEYS: IF ASa"" GOTO 4388
4390 LOCATE 18,1: PRINT"
"

4400 LOCATE 20,1: PRINT”
"
4413 PRINT"
-
4420 PRINT™
L]

4430 PRINT *
":LOCATE 18,1: GOTO 4240

4440 PRINT" Your response is incorrect. Press the enter key *

4453 PRINT" for further explanation.®

4463 AS = INKEYS: IF ASa"" GOTO 4468

4470 12621: R=R+1l: GOTO 2480

4480 PRINT""

4490 W26 = 1: PRINT" Your response is incorrect. The correct a
nswer *
4539 PRINT® is .3989,"

4513 LOCATE 23,58: PRINT"Press the enter key.”
4520 AS=INKEYS: IF AS="" GOTO 4520

4530 ‘screen 13

4540 GosuB 380

4558 x=-1,62

4569 Y--A'l/(SQR(Z'Pl))'EXP(-(X‘Z)/Z)

4578 L!NE(XC‘S'X,IGI)-(xC*S'X,IGL‘Y),1

458@ LOCATE 12,22: PRINT*h"

453@ LOCATE 1,1: PRINT"Unit 2: Screen 13"
1600 LOCATE 16,1

4613 PRINT" Exercise 7. This is the graph of the unit normal distribution,
4620 PRINT""

4630 PRINT® Using Table B, type in the heigzht h of the curve a
en

46408 PRINT™"

4650 INPUT™ Z = -1.62 and press the enter key.";Q7s

4660 IF [27%@ THEN A27S = Q78

467@ IF 127=1 THEN 827§ = Q7§

4680 IF Q7S = ™,1374™ GOTO 4690 ELSE 4720

4692 PRINT"™

4708 R27=1: PRINT" Your response is correct.”

471@ GOTO 49949

4728 IF 1271 GOTO 4870

4733 PRINT™"

4740 IF Q7S = "1074" GOTO 475@ ELSE 4839

4758 PRINT® Incorrect. You should first type in the decimal®
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4760 PRINT™ point. Press the enter key to continue."™:127=1: R
= R+l
4773 AS s INKEYS: IF AS = ™" GOTO 4770
4780 LOCATE 18,1: PRINT"
"

479@ LOCATE 20,1: FRINT"

4832 FRINT™
L

4312 PRINT"
Ld

4823 PRINT "
":LOCATE 18,1: GOTO 46138
4833 PRINT® Your response is incorrect. Press the enter key "
4340 PRINT" for further explanation.”
4858 AS = INKEYS: IF AS="" GOTO 1850
4863 126=8 :127=1: R=R+1: GOTO 2488
4870 PRINT""™

4383 W27 = 1: PRINT"™ Your response is incorrect. The correct a
nswer *
439@ PRINT" is .1874."

433¢ LOCATE 23,58: PRINT"Press the enter key."
4913 AS=INKEYS: IF AS="" GOTO 4918

49228 R2 = R21+R22+R2I+R24+R25+R26+R27

4933 W2 = W2L+W22+W23+W24+W25+W26+W27

494@ FIRST2 = R2+W2-R

4952 T2S=TINMES

4963 TIMFS="23:00:80"

4378 ‘screen 14

1980 SCREEN 3,1:T0LOR 15,1,15:CLs

493@ LOCATE 1,32:PRINT"Unit 2: Screen 14"
$230 LOCATE 7,1

S313 PRINT® This concludes the discussion of Unit 2: The Unit Norma
v

$923 PRINT""

3313 PRINT® DCistribution. You worked correctly”;FIRST2"exercise(s) out”
3340 PRINT™®

5352 PRINT" of 7. There are 13 review problems for this unit. would"®

SJ68 PRINT™"

3373 PRINT" 7Cu like to work some review problems ? Type y if yes or n"
333 PRINT""

3033 INPUT® if no and press the enter key.";Q2S

3132 IF Q25 = "y™ OR 2235 = "y™ OR Q25 = "n" OR Q2S = "N" THEN GOTO 5110 ELSE LOC
ATE 15,1: PRINT"
"+ LOCATE 1S,1: GOTO 5338
S11@ IF Q25 = “y™ OR 225 = "y"™ GOTO 5128 ELSE 86la
5123 ' screen 15
S133 SCPEEN 2,1:COLOR 15,1,15:CLS
S143 LCCATE 1,32:PRINT"Unit 2: Screen 15"
S1%2 LOCATE 7,1:K2=1

5163 PRINT™ Frotlem l. The mean of the unit normal distribution is z = 2"
S170 PRINT""
5:i%@ INPUT® (Type answer and press the enter key)*;Q2$

S.%8 IF J21=d THEN T21S = Q2§

5233 [F J2l=1 THEN 221§ = Q28

5212 PRINT™"

S$223 PRINT"™"

€233 IF 228 = "3" GOTU S243 SLSE 5278

S$242 221 2 )

$253 PRINT® Your response is correct.”
263 SOTO 51372

5273 IF J2l=]1 3070 3213

5223 PRINT® Ycur response is incorrect. Press the enter key"™
$293 PRINT""
$32@ PRINT™ for further explanation,"

5313 AS=INKEYS: IF ASs"" 5OTO 5318
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5320 J2l=1: P=P+l: GOTO 35@
5330 Q21l=1

5348 PRINT" Your response is incorrect. The correct response”
5358 PRINT™"
536@ PRINT" is z = @0."

5378 LOCATE 23,58

5336 PRINT"Press the enter key."”

5336 AS=INKEYS: [F AS="" GOTO 5390

5438 GOSUB 5420

5418 IF Q25 = “y" OR Q25 = "Y" GOTO 5480 ELSE 8618
5428 CLS: LOCATE 5,1

$433 PRINT" would you like to work another review problem 27
5448 PRINT""
545@ INPUT® Type y if yes or n if no and press the enter key.";Q2$

546@ IF Q2$ = "y" OR Q2§ = ™Y"™ OR Q2S = "n™ OR Q2S = "N" THEN GOTO 547@ ELSE LOC
ATE 7,1: PRINT"
": LOCATE 7,1: GOTO 545@
54738 RETURN
5488 ' screen 16
$493 SCREEN @,1:COLOR 15,1,15:CLS
5538 LOCATE 1,32:PRINT"Unit 2: Screen 16"
5513 LOCATE 7,1: K2=2

$S23 PRINT” Problem 2. The ordinate of the unit normal curve at z = =2.15
is 2"

$53@ PRINT™"

5548 PRINT® Type in your answer (for example, .2345) and”

5558 PRINT™"

5568 INPUT" press the enter key.";Q2$

357@ IF J22=3 THEN C22§ = 22§

5588 IFf J22=1 THEN 022§ = 22§

S598 PRINT™"

5609 IF Q25 = ™.,3396"™ GCOTO 5613 ELSE 5640

5618 P22 = 1

€628 PRINT" Your response is correct.”
5638 CCTO 5820

<640 IF J22=1 GOTO 5782

565@ IF Q25 = ™@396" OR Q2§ = "396" GOTN 5668 ELSE 5738

S66& PRINT" Incorrect. You should first type in the decimal”
€678 PRINT" point. Press the enter key to continue.":J22s=l: P
2 pel

5698 AS = INKEYS: IF AS = "" GOTO 56832
$633 LOCATE 11,1: PRINT®

ST33 PRINT"
5719 PRINT®

5729 PRINT "

":LOCATE 11l,1: GCTO 5568
ST23 PRINT™ Your response is incorrect. Press the enter key”
2742 PRINT""
5752 PRINT" for further explanation.”

ST63 AS=INKEYS: IF AS="" (0TO S764
S77@8 J22=1: Fap+l: 30TO 2482
5783 Q22=!

573d PRINT" Your response is incorrect. The correct response”
€933 pRINT™™
S31@ FRINT" is .2336."

2329 LOCATE 23,58

383@ PRINT"Press the enter key.”

584@ AS=xINKEYS: IF AS2"" GOTO 5849

$35@ GOsSuB 5420

5860 IF Q25 = "y™ CR Q2S = "Y" COTO 5872 ELSE 8610
€379 * screen 17

5880 SCREEN @,1:TOLCR 15,1,15:CLS

S89@8 LOCATE 1,32:PRINT"Unit 2: Screen 177
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S98@ LOCATE 7,1: K2=3

5913 PRINT® Problem 3. The standard deviation of the unit normai”

5328 PRINT""

S933 PRINT" distribution equals? (Type answer and press the"
5940 PRINT""

5958 INPUT" eater key.}";Q28

5963 IF J23=@ THEN C23S = Q2§

S973 IF J23=1 THEN D23S = Q2S$

5980 PRINT™™

5998 IF Q28 = "1™ GOTO 6@@@ ELSE 6838

6000 P23 = 1

6J13 PRINT™ Your response is correct.”™
6328 GOTO 6138

6030 IF J23=1 GOTO 6890

6843 PRINT" Your response is incorrect. Press the enter key"
6059 PRINT"®
6063 PRINT" for further explanation.”

6073 AS=INKEYS: IF AS="" COTO 6673
6980 J23al: P=Pel: GOTO 350

6398 Q23=1

6180 PRINT" Your response is incorrect. The correct response"
6118 PRINT™"

6128 PRINT® isz = 1."

613@ LOCATE 23,58

6148 PRINT"Press the enter key."

6153 ASaINKEYS: IF AS=™" GOTO 6150

6163 Gosts S420

617@ IF Q2$ = "y™ OR Q2SS = "Y" GOTO 6180 ELSE 861@
6180 ' screen 18

619@ SCREEN &,1:COLOR 15,1,15:CLS

6283 LOCATE 1,32:PRINT"Unit 2: Screen 18"

6213 LOCATE 7,1: X2=4

5228 PRINT:_ Prokblem 4. One point of inflection of the unit normal curve"
ggi: g:i:;:. occurs at z = +1. The second point of inflection"”
Eg;g :gizz:. eccurs at z = ? (Type answer and ress the enter™
6233 f:é;;" key.) "; Q28

629@ IF J24=0 THEN C24S = Q2S

6380 IF J24=1 THEN D24S = Q2§

6313 PRINT"™

6320 IF Q28 ="=1" GOTO 633@ ELSE 6360

6330 P24 = 1

6340 FRINT® Your response is correct."
6353 SCTO 6460Q

63608 IF J24=1 GOTO 6420

6373 PRINT" ¥Ysur response 13 incorrect. Press the enter key"
6380 PRINT™"
6133 PRINT" for further explanation.”

6420 AS=INKEYS: IF AS="" GOTO 6440
6412 224=1: P*P+l: COTH 17@3

6423 224=1

5433 PRINT" Your response is incorrect. The correct response®
5443 PRINT™"

6453 PRINT" is z = -1,

5363 LOCATE 23,58
6473 PRINT"Press the enter key.”
430 AS=INKEYS: IF a§s"" GCTO 64380
6338 GOSUB 5420
6520 IF Q2% = "y" R 225 = "Y"™ GOTO 65!3 ELSE 2613
6513 ' screen 19
6528 SCREEN @,1:CQLOR 15,1,15:CLS
6538 LOCATE 1,32:PRINT"Unit 2: Screen 19%
6548 LOCATE 7,1: K2=S
6553 FRINT® Problem S. The height of the unit normal curve at z = 1.32 is
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o
6562 PRINT™"

657@ PRINT" Type in your answer (e.g., .3416) and press the"
6538 PRINT"™"

659@ INPUT" enter key.";Q2$

6638 IF J25=@¢ THEN C258 = Q2§

6618 IF J25=1 THEN D255 = Q2§

6620 PRINT™"

663@ IF Q2S5 = ".1669" GCTO 6648 ELSE 6670

6643 P25 = 1

6658 PRINT" Your response is correct.”
6668 GOTO 6870

667@ IF J25=1 GOTO 6813Q

6680 IF Q2$ = "1669" GOTO 6690 ELSE 6780

6690 PRINT" Incorrect. You should first type in the decimal™
6788 PRINT""

6718 PRINT" point. Press the enter key to rontinue.”:J25sl: P
= P+l

6728 AS = INKEYS: IF AS = "™ GOTO 6720
6738 LOCATE 11,1: PRINT™

67343 PRINT"
"

6753 PRINT"
L

6768 PRINT®

77@ PRINT "
":LOCATE 11,1: GOTO 6598

6783 PRINT® Your response is incorrect. Press the enter key"
679@ PRINT™"™
6380 PRINT" for further explanation.”

6813 AS=INKEYS: IF AS="" 50TO 6818
6820 J25=1: P=pP+l: GOTO 2498

6838 Q25=1

6843 PRINT® Your response is incorrect. The correct response™
6350 PRINT™"™

6363 PRINT" is .1669."

6878 LOCATE 23,58
6883 PRINT"Press the enter key."
689@ ASsINKEYS: IF AS="" GOTO 689@
6933 GOSUB 42
1 IF Q2% = “y"™ OR Q2§ = "Y™ GOTO 6920 ELSE 8610
6928 ' screen 20
693@ SCREEN 3,1:COLCR 15,1,15:CLS
6943 LOCATE 1,32:PRINT"Unit 2: Screen 28"
6958 LOCATE 7,1: K2=6
6968 PRINT" Problem 6. The median of the unit normal distribution is z = ?

63738 PRINT""™

5923 [NPUT" (Type answer and press the enter key)";02S
5333 IF J26=@ THEN C26S = (2§

7338 IF J26a] THEN D265 = Q2§

7313 PRINT""

7323 FRINT™"

7333 I[F 22§ = "Q" GCTO 7342 £LSE 7078

7248 P26 = ]

7353 PRINT" Your response is correct.”
7363 COTO 717¢

7473 IF J26s) GOTO 7137

7289 PRINT" Your response is incorrect. Press the enter key”
7393 PRINT"®
7130 PRINT" for further explanation.™

7118 AS=INKEYS: IF AS="" GOTO 7110
7120 326=1: Pwpel: GOTO 358
7130 Q26s1
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714@ PRINT* Your response is incorrect. The correct response”
715@ PRINT™"
716@ PRINT® is z = g,"

7178 LOCATE 23,58

7188 PRINT"Press the enter key."

7193 ASaINKEYS: 1IF AS="" GOTO 719@

7200 GOSUB 5420

7219 IF Q2§ = "y™ OR Q2$ = ™“Y" GOTO 722@ ELSE 8618
722@ ' screen 21

7238 SCREEN @,1:COLOR 15,1,15:CLS

7240 LOCATE 1,32:PRINT"Unit 2: Screen 21"

7253 LOCATE 7,1: K2=7

7268 PRINT® Problem 7. The ordinate of the unit normal curve at » = 1.77 i
s 2"

727@ PRINT""™

728@ PRINT™ Type in your answer (for example, .2345) and"

729@ PRINT™*

738@ INPUT® press the enter key.";Q2$

7310 IF J27=8 THEN C27$ = Q2§

732@ IF J327=1 THEN D27§ =.Q2$

733@ PRINT™® ’

734@ IF Q2S = ".@233" GOTO 7358 ELSE 73880

7358 P27 = 1

7368 PRINT” Your response is correct."
7373 GOTO 758¢

7388 IF J27=1 GOTO 7548

739@ IF Q2§ = "3833" GCTO 7430 ELSE 7490

7409 PRINT® Incorrect. You should first type in the decimal™
7413 PRINT""

7329 PRINT" point. Press the enter key to continue.™:J27=l: P =
Pel

7438 AS = INKEYS: IF AS = "*" COTO 7438
7448 LOCATE 1l1,1: PRINT"
"

7450 PRINT"
“
7468 PRINT®
"
747@ PRINT®
L]

T433 PRINT *
":LOCATE 11,1: 5OTO 73@@

7438 PRINT" Your response is incorrect. Press the enter key"
7533 PRINT™™
7513 PRINT® for further explanation.”

752@ AS=INKEYS: IF AS="" GOTO 7520
7528 J27=1: P=P+l: GOTO 2488
7540 Q27=1

7553 PRINT® Your response is incorrect. The correct respense®™
T363 PRINT""
7573 PRINT" is .2833."

7588 LOCATE 23,58

7538 PPINT"Press the enter key."

7628 AS=INKEYS: IF ASs"" GOTO 76280

7613 GO3UB 5420

7623 IF 228 = “y" OR Q25 = "Y" GOTO 763@ ELSE 3618
7638 ' screen 22

7648 SCREEN @,1:COL2R 15,1,15:CLS

7658 LOCATE 1,32:PRINT"Un:it 2: Screen 22"

7€6@ LOCATE 7,1: k2=8

7678 FRINT® Problem 8. The unit normal curve is symmetric about *
7630 PRINT"*

7698 PRINT® z = ? (Type in your answer and press the"
7738 PRINT™®

7710 INPUT® enter key.)";22S

7728 IF J28=@ THEN C28S = Q2§
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773@ IF 328=)1 THEN D28S = Q2s

7749 PRINT"™®

7753 IF Q2S = “g" GOTO 7760 ELSE 7790

7768 P28 = 1

7779 PRINT® Your response is correct."
7788 GOTO 789¢@

7798 If J28s=) GOTO 7858

780@ PRINT® Your response is incorrect. Press the enter key”
7818 PRINT™®
7820 PRINT" for further explanation.®

7830 AS*INKEYS: IF AS="" GOTO 7830
7840 J28=1: Pap+l: GOTO 358

7850 Q28s]

7860 PRINT™ Your response is incorrect. The correct response”
7870 PRINT""

7880 PRINT™ is z = g."

7898 LOCATE 23,58

73088 PRINT"Press the enter key."

7913 AS=INKEYS: IF AS="" GOTO 7918

7920 GOSUB 5420

7938 IF Q2$ = "y" CR Q2S = "Y™ GOTO 794¢ ELSE 8619
794@ ' screen 23

7958 SCREEN @,1:COLOR 15,1,15:CLS

7968 LOCATE 1,32:PRINT"Unit 2: Screen 23*

7978 LOCATE 7,1: K2=9

7989 PRINT® Problem 9. The tails of the unit normal curve are asymptotic®
7998 PRINT™"

8330 PRINT® to the vertical axis. (Type t if true or £ ig "
8313 PRINT™"

8320 INPUT® and press the enter key.)";Q2$

8038 PRINT®"

8040 IF J29=@ THEN C29$ = c2s

8358 IF J29=1 THEN D29S = Q2§

83960 PRINT™"

827@ IF Q25 ="f" OR 28 = “F" GOTO 82808 ELSE glle

8082 P29 = )

8998 PRINT" Your response is correct.”
818@ GOTO 821@

811@ IF J29=1 GOTO 817¢

8120 PRINT" Your response is incorrect. Press the enter key®
8138 PRINT™"™
8140 PRINT® for further explanation.”

8150 AS=INKEYS: IF AS="" GOTO 8158
8163 J29=1: Pap+l: GOTO 35@

8173 Q29=1

8180 PRINT® Your response is incorrect. The correct response™
8198 PRINT"™®

8280 PRINT" is f."

8218 LCCATE 23,58

8228 PRINT"Press the enter key."

8233 ASsINKEYS: IF AS="" GOTO 8230

824@ GOSUB 5424

8258 IF Q2S = "y"™ OR Q2§ = "Y" GOTO 8263 ELSE 8618
8263 ' screen 24

827d SCREEN @,1:COLOR 15,1,15:CLS

8283 LOCATE 1,32:PRINT®Unit 2: Screen 24"

8290 LOCATE 7,1: K2=10

8339@ PRINT" Prodlem 18. The heijht of the unit normal curve at z = -9.63 is
9

831@ FRINT™"

81328 InpyT" {(Type in your answer and press the enter key.)";Q2S

8338 IF J213=9 THEN C213S = 22§

8340 IF J218=1 THEN 0213S = 328

8358 PRINT"™"

8363 IP Q28 = ".3271% GOTH 3373 ELSE 5420

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionya\w.manaraa.com



146

8370 P21¢ = 2

8380 PRINT" Your response is correct.”
83998 GOTO 8588

84230 IF J213=1 GOTO 8540

841@ IF Q2§ = 73271 GOTO 8428 ELSE 8496

842¢ PRINT" Incorrect. You should first type in the decimal”
843@ PRINT" point. Press the enter key to continue.":J21g=1: p
= P+l

8443 AS = INKEYS: IF AS = " GOTO 8448
8458 LOCATE 9,1: PRINT"
"

8463 PRINT™
8478 PRINT"
L]

8480 PRINT *
":LOCATE 9,1: GOTO 8328

8490 PRINT" Your response is incorrect. Press the enter key"®
850@ PRINT"®
851@ PRINT" for further explanation.®

8520 AS=INKEYS: IF AS="" GOTO 8529
8530 J213=1: P=pP+l: GOTO 2490
8540 Q2l@o=1

8558 PRINT" Your response is incorrect. The correct response™
8562 PRINT""
857@ PRINT" is .3271."

858¢ LOCATE 23,58

8598 PRINT"Press the enter key."

8608 AS=INKEYS: IF AS="" GOTO 8620

8610 'screen 20

362@¢ CLS: LOCATE 1,32: PRINT"Unit 2: Screen 28%

8638 LOCATE 8,1
8640 PRINT" Turn the printer on and press the enter key."

8650 AS = INKEYS: IF AS = "= GOTO B865¢@

8663 IF K2 = @ GOTO 3827

8670 P2 = PZl‘P22‘9230924*P25¢P260927’P280P29‘F210
8688 Q2 = Q21+Q22 QZ30924‘025‘02600270028‘029‘0219
869@ SEC2 = pP2+Q2-p

87208 PRINT""

8713 PRINT" The number of correct exercises is";FIRST2

3728 PRINT""

3739 PRINT" The number of incorrect exercises is"; 7-FIRST2

8748 PRINT""

8758 PRINT" The number of correct exercises after remediation is
";R-W2

3768 PRINT™®

8778 PRINT" The number of correct problems is“;SEC2

B73@ PRINT""

8738 PRINT" The number of incorrect problems is";K2-SEC2

8823 PRINT™™

8813 PRINT® The number of correct exercises after remediation is
";e-02

8328 LPRINT" Unit 2: The Unit Normal Distribution "

8839 LPRINT""
8843 LPRINT"™

3353 LPRINT" "INAMS,""; NOS""; T2S

38963 LPRINT™"

3373 LPRINT" The number of corract exercises is";FIRST2

24233 LPRINT"®

2593 LPRINT" The number 0of incorrect exercises is"; 7-F1pPST2"
83530 LPRINT""

8913 LPRINT® The number of correct exercises after remediation i
$";R-W2

8923 IF K2=@ GOTO 8320

8938 LPRINT" ";TIMES

2340 LPRINT" The number of ccrrect problems is“;SEC2
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8958 LPRINT™"
8960 LPRINT®
897@ LPRINT"®
8983 LPRINT"
s”;P-02

8993 LPRINT™"

903@ IF 121=1 GOTO 90830

9@1@ LPRINT"
9020 LPRINT""
9333 LPRINT"
934@ LPRINT™"
985d LPRINT"":
906@ LPRINT®
9873 LPRINT""
9388 LPRINT"
9390 LPRINT""
9120 LPRINT™":
911@ LPRINT"
9128 LPRINT""®
9138 LPRINT"
9140 LPRINT™"
9158 LPRINT"":
916@ LPRINT®
9178 LPRINT™"
9180 LPRINT"
919@ LPRINT""
9233 LPRINT™":
9216 LPRINT"
9223 LPRINT™"
923@ LPRINT®
9240 LPRINT""
925@ LPRINT"":
926@ LPRINT™
9270 LPRINT""
928@ LPRINT"
9230 LPRINT™"
930@ LPRINT"":
931@ LPRINT"
9328 LPRINT""™
9330 LPRINT"
9343 LPRINT™"

Exercise
Exezcise

IF 122s)
Exercise

Exercise

IF 123=)
Exetcise

Exezcise

IF I24=1
Exercise

Exercise

IF 125=1
Exercise

Exercise

IF 126a]
Exercise

Exercise

IF 127=]
Exercise

Exercise

9358 IF K2<1 GOTO 9950

9368 LPRINT®™:
9370 LPRINT"
9330 LPRINT""™
3333 LPRINT”
94323 LPRINT"®

IF J21=1

Problem 1 response

Problem 1 response

9418 IF X2<2 GOTO 995@

9423 LPRINT"":
9433 LPRINT™
9440 LPRINT""
9458 LPRINT"
9468 LPRINT™"

IF J22s=]

Problem 2 respaonse

Problem 2 response

9473 IF K2<3 GOTC 9958

948@ LPRINT:
9493 LPRINT"
9538 LPRINT""
951@ LPRINT"
9528 LPRINT""

Problem 3 response

3533 IF K2<4 GOTO 9350

3542 LPRINT™":
3558 LPRINT"
3568 LPRINT""
357@ LPRINT"
9588 LPRINT"®

IF J24s1

Problem 4 response

Problem 4 response

3338 IF K2¢S GOTO 9958
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The numbe

The numbe

1 response was

1 response was

GOTO 9988

2 response was

2 response was
GOTO 91130

3 response was

3 response was

GOTO 9180

4 response was

4 response was

GOTO 9230

S response was

S response was

GOTO 92880

6 response was

6 response was

SOTO 9330

7 response was

7 response was

GOTO 9398
was
was
COTO 94S5@
was

was

IF 323=1 GOTO 9510
Problem 3 response

was
was
SOTO 957@

was

was

£ of incorrect problems is";K2-SEC2"

r of correct problemss after remediation i

correct.”,A21S:GOTO 94350

incorrect,.”,A215,B218

correct.",A22S8:GOTO 9100

incorrect.",A22 ,B22S

correct.”,A235:GOTO 9150

incorrect.”,A235,8218

correct.”,A245:GOTO 92484

incorrect.™,A24S$,B248

ccrrect.",A25S: GOTO 9258

incorrect.”,A255,B25$

correct.”,A26S: GOTO 93908

incorrect.”,A265,B26$

correct.”,A27S: GOTO 9350

incorrect.*,A275,B827$

correct.”,C21S: GOTO 941@

incorrect.",C21s,021s

correct.”,C22S: GOTO 9470
incorrect.”,C225,0228
correct.”,C23S: GOTO 9538
incorrect.”,C23s,0238
correct.",C24S: GOTO 9590

incorrect.”,C245,024S$



148

9630 LPRINT™™: IF J25=1 GOTO 9638

3618 LPRINT® Problem 5 response was correct.",C255: GOTO 9658
3628 LPRINT""™

9630 LPRINT" Problem 5 respcnse was incorrect.",C25S$,D25$
364@ LPRINT"®

3653 IFf X2<6 GOTC 9958

966@ LPRINT™™: IF J263l GUTO 9698

3678 LPRINT" Problem 6 response was correct.”,C26$: GOTO 9710
9688 LPRINT™™

9698 LPRINT" Problem 6 response was incorrect.",C265,D26$
9723 LPRINT"™

9713 IF K2<7 GOTO 9950

9723 LPRINT™™: IF J27s1 GOTO 9758

973@ LPRINT" Problem 7 response was correct.",C27$: GOTO 9779
93740 LPRINT™™

9753 LPRINT® Problem 7 response was incorrect.”,C27$,027$
9768 LPRINT™™

9778 IF K2<8 GOTO 9950

9780 LPRINT"™: IF J28=1 GOTO 98190

9798 LPRINT® Problem 8 response was correct.",C28S: GOTO 98390
3830 LPRINT""

9818 LPRINT" Problem 8 response was incorrect.",C28S,D28$
9820 LPRINT™"™

9838 IF K2<9 GOTO 9958

984@ LPRINT"™: [F J29=1 GOTO 987¢

9853 LPRINT® Probiem 9 response was correct.",C29S: GOTO 9890
9863 LPRINT"™

3878 LPRINT" Problem 9 response was incorrect.",C29S,D29$
9888 LPRINT""

999@ IF K2<1d GOTO 9952

393@ LPRINT"™: [F J21@s1 GOTO 9930

931@ LPRINT® Problem 13 response was correct.”,C218S: GOTO 9958
392@ LPRINT""

9938 LPRINT" Problem 13 response was incorrect.”,C2105,D210$
3943 LPRINT""™

9953 CLS: CHAIN "unit3"

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyw\w.manaraa.com



13 CCMMON NAMS,NOS
23 Reg

30 ‘Unit 3: z-scores

43 KEY OFF

S3 TIMES = "g@:90:30"

6@ SCREEN O,1: COLOR 15,1,7: CLS

70 LOCATE 16,37

80 PRINT™Unit 3"

90 LOCATE 12,36: PRINT"z-Scores"

133 PRINT

118 PRINT

123 PRINT

130 LOCATE 23,58: PRINT"Press the enter key."
143 AS=INKEYS: IF AS =" GOTO 1490

158 SCREEN @,1: COLOR 15,1,7: CLS

160 LOCATE 1,32 :PRINT"Unit 3: Screen {i"
178 LOCATE 7,1

180 PRINT® Objectives: At the end of Unit 3: z-Scores, the student should
-

199 PRINT"® . )

20@ PRINT® be able to perform the following objectives.”

213 PRINT™"

228 PRINT® 1. The student should be able to define the term "

238 PRINT™"

24@ PRINT" z-score,”

258 PRINT"®

26@ PRINT"™ 2. The student should be able to transform a raw=-"

278 PRINT™™

283 PRINT" score into an equivalent z-score.”

290 PRINT™™

308 PRINT™ 3. The student should be able to transform a z-scor
e'

310 PRINT™®

323 PRINT" into its equivalent raw-score.”

339 LOCATE 23,58: PRINT"Press the enter key."
343 AS = INKEYS: IF AS ="" GOTO 348

358 SCREEN @,1: COLOR 15,1,7:CLs

36@ LOCATE 1,32: PRINT"Unit 3: Screen 1"

378 LOCATE 7,1

380 PRINT" If an observation or score is expressed in terms of the *
338 PRINT""

400 PRINT" number of standard deviations it deviates from the mean, the "
413 PRINT"®

420 PRINT" resulting score is called a z-score. An observation that has a
439 PRINT""

443 PRINT" z-score of -2 is 2 standard deviations below the mean of the"
453 PRINT®™

460 PRINT" observation's population. A raw-score having a z-score of +1.5"

47@ PRINT™™

422 PRINT” is 1.5 standard deviations above the mean of its populaticn.”
438 COLCR 15,6,7

533 LOCATE 7,13

Sl2 PRINT"If an observation or score is expressed in terms o€ the "

528 LOCATE 9,8

533 PRINT"number of standard deviations it deviates from the mean, the *
548 LOCATE 11,8

55@ PRINT"resulting score is called a z-score”

568 COLOR 15,1,7

S7@ LOCATE 23,58: PRINT"Press the enter key.”

S8@ ASSINKEYS: IF AS2"" GOTO 572

S96 IF J37=1 GOTO 812@

630 IP J32=1 GOTO 61320

61@ IF J31l=1 GOTO 5790
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623 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 2"
63@ LOCATE 3,1

643 PRINT® Suppose that we are given a normal population of"
650 PRINT"®

663 PRINT® Scores. The z-score for any observation in this populat
ion "

678 PRINT"™"

683 PRINT" is given by the following formula:"

698 PRINT""

760 PRINT® z = (X - m/s,”

71@ PRINT"™"

728 PRINT® where X is the raw-score or the observation value,”
738 PRINT"®

74@ PRINT® m is the mean of the given population, and s is the "
758 PRINT"™"

763 PRINT® standard deviation of the population. Another *

778 PRINT"®

78@ PRINT" formula for a z-score is:

798 PRINT"™"

820 PRINT" z = deviation/(standard deviation),"

81@ PRINT™"™

823 PRINT" where the deviation = X - m."

83@ COLOR 15,6,7

843 LOCATE 9,35

858 PRINT" z = (X - m)/s,"

368 LOCATE 19,25

876 PRINT® z = deviation/(standard deviation) "
882 COLOR 15,1,7

890 LOCATE 23,58: PRINT"Press the enter key."

9209 AS = INKEYS: IF as="" GOTO 900

318 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 3%
923 LOCATE 3,1

93@ PRINT® z-Score Scale e e e et N S UG
943 PRINT™ -3 -2 -1 [} +1 +2 +3"

95@ PRINT""

963 PRINT" Raw-Score Scale i et P SIS U
973 PRINT" 47 52 57 62 67 72 77"

988 PRINT"™"™

993 PRINT" Example 1. A test has a mean of 62 and a standard deviation®
1238 PRINT""

1310 PRINT® of S, Determine the z-score for the raw-score *
132@ PRINT"™"

1830 PRINT® of 72."

124Q@ PRINT®®
1353 PRINT™"

1368 PRINT® Solution, X = m = 72 - 62 = 10 and s = S, Therefore, z ="
13738 PRINT""

1333 PRINT® (X =m)/s = 13/5 = 42, Note that the raw-score”
1393 PRINT™"

1130 PRINT" of 72 is 2 standard deviations above the mean"
1113 PRINT""™

1123 PRINT" of the test scores."

1138 coLor 12,1,7
1140 LOCATE 4,45:PRINT"@": LOCATE 7,45: PRINT"62"

1158 COLOR 15,1,7

1162 LOCATE 23,58: PRINT"Press the enter key.”

1178 AS = INKEYS: IF AS = " GOTO 117@

1159 IF J39=1 coTo 9180

11938 IF J34=1 GOTO 7190

1222 LOCATE 23,58: PRINT"Press the enter key."

1219 IF 134 » 1 GOTO 2930

1220 IF 133 =« 1 goOTO 2548

123¢ CcLs: Locare 1,32: PRINT"Unit 3: Screen 3%

12408 rocarte 3,1

125@ PRINT® z-Score Scale et e D T Y PP |
1260 PRINT™ -3 -2 -1 -] +1 .2 3"
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1270 PRINT™"
128@ PRINT" Raw-Score Scale ——— + + + + + + "
129@ PRINT® 35 50 65 89 95 118 125"

1338 PRINT""
1312 PRINT" Example 2. If the mean of a raw-score distribution is 80"

1328 PRINT""
133@ PRINT™ and the standard deviation is 15, what is the"

1348 PRINT"™"

1358 PRINT" z-score for the raw-score of 65 2"
1363 PRINT™"

1370 PRINT""

1380 PﬂINT:_ Solution. X - m = 65 - 80 = -15 and s = 15. Therefore z ="
iiz: ::i:;:. zZ®= (X ~-m/s = -15/15 = -1, Note that a "

i:;: ::i:;:_ raw-score of 65 is 1 standard deviation below "
i:i: igizi- the mean of the raw-scores.”

1458 COLOR 12,1,7

1469 LOCATE 4,45:PRINT"@": LOCATE 7,45: PRINT"8¢"
1479 COLOR 15,1,7

1480 LOCATE 23,58: PRINT"Press the enter key."
1490 AS=INKEYS: IF AS= "™ GOTO 1490

1569 IF [38=1 GOTO 5189

151¢ IF 132 = 1 GOTO 21130

152¢ IF 131 = 1 GOTO 1728

1539 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 5"
1549 LOCATE 5,1

1558 PRINT:. Example 3. What is the z-score of the mean of any normal”

igg: g:i:;:. population of raw-scores ?"

iggg ::i:;:. Solution. The mean does not deviate from itself. Since"

igf: g:i:?:_ a z-score = deviation/(standard deviation), the"
igig ::i:;' Z-scote of the mean of any normal population is @."

1649 PRINT™"
1658 PRINT" Alternatively, z = (X -m)/s & (m - m)/sS = §/s = 3."

166@ LOCATE 23,58: PPINT"Press the enter key."
1670 AS=INKEYS: IF AS = "™ GOTO 1679

168@ IF J38=1 GOTO 8748

163@ IF Jl6s=1 GOTO 7878

1730 IF J33=1 GOTO 6758

171@ IF I3S=1 GOTO 3320

172@ CLS: LOCATE 1,32: PRINT"Unit 3: Screen 6"
173@ LOCATE 4,1

1740 PRINT® Exercise 1. A raw-score distribution has a mean of 80 and a"
175@ PRINT™"

1768 PRINT® standard deviation of 12. The raw-score of 637
1778 PRINT™"

1788 PRINT" expressed as a z-score is ?"

1798 PRINT"™

1808 PRINT" a. =-l.42"

1813 PRINT" b, =1.47"

1828 PRINT" c. +3.64"

1830 PRINT"™ d. +l.42"

1340 PRINT" e. +l13.20"

1858 PRINT™"®

1868 PRINT" Type a, b, ¢, @ or e for your answer and press the
-

1873 PRINT™™
188@ INPUT" enter key.";BS
1892 IF I31=8 THEN A3lS = BS
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1933 IF 33l=1 THEN B3lS = 3§

1913 IF BS="a" OR 8S="A"™ OR B ~"b" OR BS="B" OR BS="c® OR BS="C" OR B$="d™ OR 85
="0" OR 85 = "e"™ OR BS = "E™ THEN 198¢ ELSE 1928

1923 LCCATE 16,1

1938 PRINT”

1948 PRINT"
1953 PRINT"
"

136@ LOCATE 16,1
1378 GOTO 18960
19823 IF BS=“a®" OR BS=»"A"™ THEN 1990 ELSE 2010

199@ PRINT*"
2933 R31l=1: PRINT" Your response is correct.": GOTO 2110

201@ IF [3l=1 GOTO 298@
2020 PRINT™"

2833 PRINT" Your response is incorrect. Press the enter key"
2240 PRINT""
235@ PRINT" for further explanation.”

2263 AS=INKEYS: IS AS="" GOTO 2360

2070 I3l=l: R = R ¢« 1 :GOTO 123@

2038 PRINT™"

2399 wW3l=l

2132 PRINT" Your response is incorrect. The correct response i
s a.”

2113 LOCATE 23,58: PRINT"Press the enter key.”

2120 AS=INKEYS: IF ASs™" GOTO 2123

2133 CLS: LOCATE 1,32:PRINT"Unit 3: Screen 7"

2142 LOCATE 5,1

2153 PRINT:- Exercise 2. A negative z-score indicates that the "

§§$g ::i:;“-. corresponding raw-score the mean."
g;g: z:i:;:- a. lies above”

gg;g i:g:;:- b. falls below"

gg;g ::E:g:. c. is equal to"

§§§g ::i:;:. d. none of the above®”

gsgg ::f:;:' Type a, b, ¢, or d for your answer and press the"
g;g: ?:;g;‘ enter key.";BS

2330 IF 132+=Q@ THEN A32S = BS

231@ 1F [32=) THEN B32S « BS

2328 IF BS="a™ QR 8S="A™ OR BS="b™ OR BS="B" OR 3S="c" OR BS="C" OR BS="d" OR BS
="D" THEN 2398 ELSE 2330

2333 LOCATE 17,1

2348 PRINT"

2353 PRINT"
2363 PRINT"

2373 LOCATE 17,1

2380 COTO 227@

2398 IF BS="b" OR BSa"B" THEN 233@ ELSE 2420

2433 PRINT™"™

241@ RI2=1l: PRINT" Your respcnse is correct.": GOTO 2520
2420 IF 132=1 GOTO 2438

243@ PRINT"™"

2443 PRINT" Your response is incorrect. Press the enter key"
2458 PRINT®"
2460 PRINT" for further explanation.®
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247Q@ ASsINKEYS: IF AS=™" GOTO 2479

2489 I32=1: R=R+1l: GOTO 1238

2490 PRINT"™™

2520 w32s=l

251@ PRINT" Your response is incorrect. The correct response i
s b."

2528 LOCATE 23,58: PRINT"Press the enter key."

253@ AS=INKEYS: IF AS=™" GOTO 2530

2543 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 8"

2553 LOCATE S,1

2569 PRINT® Exercise 3, If X = 148 with mean = 118 and standard deviation®
257@ PRINT™"

2586 PRINT" = 14, X expressed as a z-score is 2"

2590 PRINT"®

2630 PRINT" a. =2.14"

2610 PRINT® b. +1.14"

2620 PRINT"™ c. +2.14"

2630 PRINT® d. +3g"

2640 PRINT® e. none of the above."

2653 PRINT™"™

2663 PRINT® Type a, b, ¢, d, or e for your answer and press th
e

2670 PRINT"®

268@ INPUT® enter key.";BS

2698 IF 133=@ THEN A33S = BS
278@ IF I33=1 THEN B33S = BS
2718 IF BS="a" OR BSa"A" OR B$="b™ OR BS="B" OR B$="c®” OR BS="C" OR B$S="d* OR BS
="D" OR BS = "e"™ OR BS = "E™ THEN 278d ELSE 2728
2720 LOCATE 15,1
273@ PRINT"
-

2740 PRINT"
L

2758 PRINT®
-

2763 LOCATE 15,1

2779 GOTO 26680

2780 IF BS="c™ OR BS="C™ THEN 2730 ELSE 2818

2798 PRINT™"

2833 R)3I=l: PRINT" Your response is correct.": GOTO 2914
281@ IF I33=1 GOTO 2889

2823 PRINT™™

2833 PRINT™ Your response is incorrect. Press the enter key"
2849 PRINT™"™
2850 PRINT® for further explanation.®

286Q@ ASaINKEYS: IF AS=™" GOTO 2860

287@ 133al: R=R+l: GOTO 91@

2883 PRINT""

2890 wlls}

2902 PRINT® Your response is incorrect. The correct response i
s c.”

2919 LOCATE 23,58: PRINT"Press the enter key.”

2928 AS=INKEYS: IF AS="" GOTO 2920

293@ CLS: LOCATE 1,32: PRINT"Unit 3: Screen 9"

2942 LOCATE 5,1

295@ PRINT" Exercise 4. If X = 176, the mean = 163, and the standard"
2963 PRINT"®

2373 PRINT" deviation = 26, X expressed as a z-score is ?"
2988 PRINT®®

29390 PRINT® a. -2.s5@8"

1039 PRINT" b. +@.58"

3013 PRINT® c. +«3.78*

3929 PRINT" d. +8.92"

3930 PRINT® e. none of the above"

3048 PRINT™™
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3J3S3 PRINT" Type a, b, ¢, d or e for your answer and press the

3268 PRINT""™
3978 INpUT® enter key.";BS
338@ IF I34=0 THEN A34S = 8BS
3293 IF I34=1 THEN B34S = 35
3128 IFf BS="a™ QR BS="A" OR BS="b" QR BS="B" OR BSs"c" OR BS="C™ OR BS="d" OR BS
="D" OR BS = "e"™ OR BS = "“E™ THEN 3178 ELSE 3118
3118 LOCATE 15,1
3128 PRINT"
-

3130 PRINT®
-
3148 PRINT"

315@ LOCATE 15,1

316@ GOTO 3059

3170 IF BS="b™ OR BS$S="B™ THEN 318d ELSE 3200

318@¢ PRINT"®

3198 R34=1: PRINT" Your response is correct.”: GOTO 330¢
3200 IF I34s1 GOTO 3270

3210 PRINT™®

322@ PRINT" Your response is incorrect. Press the enter key"
3230 PRINT"®
324¢ PRINT" for further explanation.”

325@ ASsINKEYS: IF AS="" GOTO 3258

3263 [34=1: R=Rel: GOTO 910

327@ PRINT™"

3280 Wi4s)

3298 PRINT" Your response is incorrect. The correct response i
s b."

3300 LOCATE 23,58: PRINT"Press the enter key."

3319 AS=INKEYS: IF ASa™™ GOTO 331@

1320 CLS: LOCATE 1,32: PRINT™Unit 3: Screen 10"

31338 LOCATE 5,1

3340 PRINT" Exercise 5. The z-score of the mean of any normal population®
335@ PRINT ""

136@ PRINT" is 2%

3378 PRINT™"

3383 PRINT® a., -l.g8"

339@ PRINT® b, -@.5@"

3423 PRINT® C. 2

1413 PRINT® d. +@.se"

342@ PRINT" e. +1.0@"

3438 PRINT""

3440 PRINT" Type a, b, ¢, d or e for your answer and press the
-

3453 PRINT™"

3460 INPUT® enter key.";8$

3478 IF 1353 THEN A35S = 8§

3480 IF I3S=l THEN B35S = 8BS

349@ IF 85="a" OR BS="A" CR 8S»"b"™ OR 3§="B" OR B8S$="c™ OR BS="C"™ OR BS="d"™ OR BS
="D0" OR 8§ = "e"™ OR B85 = “E" THEN 3573 ELSE 3513

3500 IF 13Ssl THEN B3SS = BS

3510 LOCATE 15,1

3520 PRINT®

353@ PRINT®
-
354@ PRINT"
355@ LOCATE 15,1

3560 GOTO 3440
357¢ IF BS="c"™ OR BS="C" THEN 3580 ELSE 3600

3539 PRINT™®
3598 R3S=l: PRINT® Your response is ccrrect.": GOTO 3788
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363@ IF 135=1 GOTO 3678
3610 PRINT"®

3620 PRINT" Your response is incorrect. Press the enter key”
3638 PRINT™"
3643 PRINT® for further explanation.”

3658 AS=INKEYS: IF AS=™™ GOTO 3659

3668 [35=1: R=Re+l: GOTO 1534

3673 PRINT"™

3637 Wisal

3690 PRINT® Your response is incorrect. The correct response i
s ¢c.”

3780 LOCATE 23,58: PRINT"Press the enter ' ey.
3718 AS=INKEYS: IF AS="" SOTO 3718

3720 CLS: LOCATE 1,32: PRINT™Unit 3: Screen 11"
373@ LOCATE 5,1

3748 PRINT™ We will now study how to transform a ~-score into its
3758 PRINT""

3760 PRINT" corresponding raw-score, Solving the form la z = (X - m)/s"
377@ PRINT®®

3788 PRINT" for X, we get:"™

3798 PRINT*"

3823@ PRINT" X = ms+ 2z5."

3313 PRINT™® .

332@ PRINT" Given the values of m, z, and s, we can now obtain X, "
3833 PRINT™"

3842 PRINT® the raw-score. X can be obtained by adding the mean to the"
3858 PRINT ™"

3360 PRINT" the product of the z-score and the standard deviation.”

3878 COLOR 15,6,7

1883 LOCATE 11,28: PRINT" X = m + zs.™

J39@ COLOR 15,1,7

3982 LOCATE 23,58: PRINT"Press the enter key."
3913 AS=INKEYS: IF AS = " GOTO 3918

3928 CLS

3938 LCCATE 1,32:PRINT"Unit 3: Screen 12"
3943 LOCATE 5,1

3953 PRINT" Example 4. The mean and standard deviation of a population "
3368 PRINT""

3978 PRINT" are 190 and 15, respectively. If the z-score is +2,
"

3983 PRINT"®

3936 PRINT:_ what is the corresponding observation?®

4328 PRINT

4618 PRINT" Solution. X = m + zs"

4229 PRINT™®

493@ PRINT" = 108 + 2(15)"

4343 PRINT""

4350 PRINT" a 138 + 30%

4368 PRINT™"

4370 PRINT" = 130."

433@ PRINT""

4333 PRINT" Recall that multiplication precedes addition when®
4120 PRINT “*

4113 PRINT" simplifying an aljebraic expression.”

4128 LOCATE 213,58: PRINT"Press the enter key."
4130 AS=INKEYS: IF AS = "™ GOTO 4130
4149 CLS: LOCATE 1,1

415@ PRINT" Unit 3: Screen 13"

4168 LOCATE 7,1

4178 PRINT" Example S. The mean and standar2d deviation of a population of"
4183 PRINT""®

4130 PRINT® scores are 5@ and 18, respectively. If the z-score
428Q9 PRINT™"™

4213 PRINT® is -1.5, what is the corresponding raw score?”

4220 PRINT **
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4230 PRINT ™"

4243 PRINT"® Solution. X = m + zs"

4250 PRINT"®

4268 PRINT" = 5@ + (-1.5)(1)"™
4279 PRINT""

4280 PRINT® = 58 - 15"

4293 PRINT""

4330 PRINT" = 35,7

4310 LOCATE 23,58: PRINT"Press the enter key."
4320 AS=INKEYS: IF AS = "" GOTO 4320

4330 IF J318=1 GOTO 5280

434@ IF J35=1 GOTO 7530

4350 IF I37=1 GOTO 4770

4360 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 14"
4370 LOCATE 5,1

43180 PRINT® Exercise 6. The mean and standard deviation of a population™
4390 PRINT"®

4480 PRINT" are 8¢ and 12, respectively. If the z-score is 9,"
4410 PRINT"™

4420 PRINT" what is the corresponding raw-score 2%

4430 PRINT""

4440 PRINT" a, -6.67"

4450 PRINT" b. S@w”

4463 PRINT" c. 12"

4470 PRINT" 4. 68"

4480 PRINT" e. 8@"

4490 PRINT™"

4500 PRINT" Type a, b, ¢, d, or e for your answer and press th
e”

4510 PRINT™"

4520 INPUT™ enter key.";BS

4530 IF 13620 THEN A36S = BS

4540 IF I36=)1 THEN B36S = BS

4558 IF BS="a"™ OR BS="A"™ OR BS="b™ OR BS="B"™ OR BS="c"™ OR B$="C" OR BS="d" OR 8BS
="D" OR BS = "e"™ OR BS = "E" THEN 4620 ELSE 4568

4560 LOCATE 17,1

457@ PRINT"

4580 PRINT®
4598 PRINT®

46@@ LOCATE 17,1

461@ GOTO 45089

4629 IF BS="e" OR BS="E™ THEN 4630 ELSE 465¢

4633 PRINT""

4640 RI6=1: PRINT® Your response is correct.": GOTO 4758
465@ IF 1361 GOTO 4720

466@ PRINT"®

4670 PRINT" Your response is inccrrect. Press the enter key"
4680 PRINT"®
469303 PRINT® for further explanation.”

4720 AS=INKEYS: IF AS="" $OTO 4700

4713 I136=1: R=R«1:GOTO 3720

4722 PRINT™®

4733 Wl6=l

4740 PRINT® Your response is incorrect. The correct response i
s e,"

475@ LOCATE 23,58: PRINT"Press the enter key."

4769 AS=INKEYS: IF AS="" GOTO 4760

4778 CLS: LOCATE 1,32: PRINT"Unit 3: Screen 15"

4789 LOCATE S,1
4790 PRINT® Exercise 7. The mean and standard deviation of a group of test

4809 PRINT®®
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4810 PRINT"

4828 PRINT™™
4933 PRINT"
4840 PRINT""
485@ PRINT"
4860 PRINT"
4878 PRINT"
4380 PRINT"
4390 PRINT"
4900 PRINT™®
4910 PRINT"

4920 PRINT"®
4933 INPUT"

157

scores are 62 and S5, respectively. If the z-score”

is -2.4, what is the corresponding raw-score 2"

a. =57"
b. S@®
c. 57"
a. 67"
e. 74"

Type a, b, ¢, d or e for your answer and press the

enter key.";BS

4940 IF I37=0 THEN A37S = BS

4950 IF 137=

4960 IF BS="a" OR BS="A" OR BS="b"™ OR BSa"B"

="D" OR BS =

4978 LOCATE

438@ PRINT"
-

4990 PRINT"
-

5@38 PRINT"
"

Sd1l@ LOCATE
$22@ GOTO 49

1 THEN B37S$ = BS
OR BS="c™ OR BS="C" OR B$="d"™ OR BS
"e" OR BS ="E®™ THEN 50130 ELSE 4978

17,1

17,1
1@

53¢ IF BSs"b" OR BS="B"™ THEN 5040 ELSE 506¢

S340 PRINT""
S859 R37=1:

PRINT"

Your response is correct.”™: GOTO 5168

5368 IF I37=1 GOTO 5133

S37@ PRINT™"™
5988 PRINT"
5398 PRINT™"™
51308 PRINT"

S11@ AS=INKEYS:
RaRe¢l:

S128 137=1:
5133 PRINT"®
514Q W37al
5158 PRINT®
s b."

5163 LOCATE 23,58:
S173 AS=INKEYS:
LOCATE 1,32:

€18@ CLS:

Your response is incorrect. Press the enter key"

for further explanation.®
IF AS="" GOTO Sl1@
GOTO 3720

Your response is incorrect. The correct response i

PRINT"Press the enter key.”
IF AS="" GOTO 5178

PRINT"Unit 3: Screen 16"

5199 LOCATE 5,1

5203 PRINT"

S213 PRINT®""
5223 PRINT®
5233 PRINT™™
5249 PRINT"
525@ PRINT"®
5263 PRINT”
5278 PRINT"
5288 PRINT"
5299 PRINT®
5380 PRINT"
S319 PRINT""
5320 PRINT®
eﬂ

$339 PRINT"®
5349 INPUT"

Exercise 8. The mean and standard deviation of a group of test

scores are 90 and 4, respectivelv. What is the

z-score of 802"
a. -12.08"
b. =2.58"
c. +2.58"
d. +l3.008"
e. none of the above"™
Type a, b, ¢, 4, or e for your answer and press th

enter key.";BS$

$350¢ IF 1380 THEN A38S = BS
$36@ IF [38=1 THEN B18S = BS
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5378 IF BS="a" OR BS="A" OR BS="b™ OR BS="B" OR BS="c" OR BS="C" OR BS="d" OR BS
="C" QR BS = “e™ OR BS = "E"™ THEN 5440 ELSE 5380

5333 LOCATE 17,1
5390 PRINT®
LJ

5432 PRINT"
-

5413 PRINT®
L

5420 LOCATE 17,1

543@ GOTO 5320

5440 IF BS="b™ OR BS="B" THEN 5450 ELSE 5470

5450 PRINT"®

5460 R3B=1l: PRINT" Your response is correct.": GOTO 5579
547@ IF 138=1 GOTO 5548

5430 PRINT™"

5498 PRINT" Your response is incorrect. Press the enter key"
550@ PRINT""
5510 PRINT® for further explanation.”

5520 AS=INKEYS: IF AS="" GCTO 5520
S539 I38=1: R=R+l: GCTO 123¢

S54@ PRINT""

5559 w3gsl

5563 PRINT® Your response is incorrect. The correct response i
s b."

S57@ LOCATE 23,58: PRINT"Press the enter key."

S58@ AS=INKEYS: IF AS="" GOTO 5588

5590 R3 = R3I1+RI2+R3I+RI4+RIS+RI6+RI7+R18

S63% W3 = W3IleW3I2+W33+W34+WIS+WIG+WIT+W38

5618 FIRST3 = R3I+W3-R

562¢ T3S = TIMES

S63@ TIMES = “08:80Q:08"

564d ‘'screen 17

5658 SCREEN @,1: COLCR 15,1,7: CLS

$66@8 LCCATE 1,32: PRINT"Unit 3: Screen 177

567@ LOCATE 7,1

S68@ PRINT" This concludes our discussion of Unit 3: z-Scores."
S538 PRINT™"™

5733 PRINT® You worked correctly";FIRST3"exercise(s) out of 8. There"
5713 PRINT™"

$72@ PRINT® are 13 review problems for this unit. Would you like"™
5733 PRINT""™

5743 PRINT" to work some review problems? Type y if yes or n if no™
$75@ PRINT™®

5763 INPUT" and press the enter key.";Q3$S

5770 IF Q3$ = "y™ OR Q23S = "Y" OR Q3§ = "n"™ OR Q3S = “"N" GOTO 578@ ELSE LOCATE 1

S,1: PRINT"

": LOCATE 15,1: GOTO 5758
578@ IF Q3S = "y™ OR Q3§ = "Y" GOTO 579@ ELSE 9848
5738 ‘'screen 18
5838 CLS:LOCATE 1,32: PRINT"Unit 3: Screen 18"
S8l1@ LOCATE 3,1: K3sl

5824 PRINT® Prodblem 1, If an observation or raw-score is expressed in"
S$813 PRINT""

584@ ERINT" terms of the number of standard deviations it"
5853 PRINT™"

3863 PRINT" deviates from the mean, the resulting value is®
S873 PRINT""

5880 PRINT® called?”

S89@ PRINT"®

$338@ PRINT® a, the mean.”

5918 PRINT" b. the stancdard deviation.”

592@ PRINT® c. the median.”

S939 PRINT® d. a z-score.”

5948 PRINT"®
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5950 PRINT® Type a, b, ¢, or d for your answer and press the"
5968 PRINT"™
5973 INPUT" enter key.";Q3$

5983 IF J31=@ THEN C31l$ = Q3§
$99@ IF J3l=1 THEN D31$ = Q3§
6300 PRINT™™
6@1@ IF Q3S="a" OR Q3$="A" OR Q3S="b" OR Q3$="B" OR Q3S="c™ OR Q3$="C" OR Q3S="d
" OR Q35="D" THEN 6080 ELSE 6020
6023 LOCATE 16,1
633@ PRINT"
L]

6043 PRINT"
6058 PRINT"
"

6363 LOCATE 16,1

6370 GOTO 5953

6388 IF Q3$="d™ OR Q3$="D" GOTO 6830 ELSE 6120

6399 P3lsl

6133 PRINT" Your response is correct."

6113 GOTO 6228
6120 IF J3l=1 GOTO 6188

6139 PRINT" Your response is incorrect. Press the enter key”
6149 PRINT""
6158 PRINT" for further explanation.®

6160 AS=INKEYS: IF AS="" GOTO 6160
6178 J3l=1: P2P+l: GOTO 358

6188 Q3l=1

6190 PRINT" Your response is incorrect. The correct answer is”
62080 PRINT""

6218 PRINT® is d.”

6220 LOCATE 23,58: FRINT"Press the enter key."
6238 AS=INKEYS: IF AS="" GOTO 6230

6249 GOSUB 6268

625@ IF Q3S = "y" CR Q238 = "Y" GOTO 632@ ELSE 5840
6268 CLS: LOCATE 5,1

627@ PRINT" Would you like to work another review problem? Type y"
6280 PRINT™"™
629@ INPUT" if yes or n if no and press the enter key.";Q3$

6338 IF Q38 = "y™ OR Q35S = "Y™ OR Q35S = "n™ OR Q3§ = “N" THEN 6312 ELSE LOCATE 7
s1: PRINT®
": LOCATE 7,1: GOTO 6298
6319 RETURN
6328 ‘screen 19
6338 CLS:LOCATE 1,32: PRINT"Unit 3: Screen 19"
6340 LOCATE 7,1: K322

6350 PRINT® Problem 2. A z-score of 1 indicates that the corresponding”
6368 PRINT""

6178 PRINT" raw-score the mean."

638@ PRINT™"

6398 PRINT® a. lies 1 standard deviation below "

6423 PRINT® b. lies 1 standard deviation above"®

6413 PRINT" c. is equal to."

6420 PRINT® d. none of the above.”

6430 PRINT"™"

6440 PRINT® Type a, b, c, ot d for your answer and press the"”
6458 PRINT™®

646@ INPUT™ enter key.";Q3$

6470 IF J32=@ THEN C325 = 23§

6488 IF J32=1 THEN D325 = 23§

649@ PRINT™"

6509 IF Q3$="a" OR 23S="A" OR (3S="b" OR Q3$="B"™ OR (3$="c" OR Q35="C" OR Q3s="d
" QR Q3Sa®"D"™ THEN 657@ ELSE 651@

5519 LOCATE 16,1

6528 PRINT®
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6530 PRINT®
6540 PRINT®

6558 LOCATE 16,1

656@ GOTO 6440

6570 IF Q3S="b"™ OR Q3S="B" GOTO 6589 ELSE 6610

6583 PiI2=l

6590 PRINT" Your response is correct.”
6608 GOTO 6712

6610 IF J32=1 GOTO 6679

6620 PRINT" Your response is incorrect. Press the enter key"
6639 PRINT""
6649 PRINT" for further explanation.”

6650 AS=INKEYS: IF AS=™" GOTO 665@
666@ J32s 1: P=p+l: GOTO 350

6679 Q32=1

6689 PRINT" Your response is incorrect. The correct answer is"
669@ PRINT""

6788 PRINT® is b."

671@ LOCATE 23,58: PRINT"Press the enter key."
6720 AS=INKEYS: IF AS="" GOTO 6720

67338 GOSUB 6264

674¢ IF Q35S = "y" OR Q3S = "Y" GOTO 6750 ELSE 9849
6759 'screen 28

6763 CLS:LOCATE 1,32: PRINT"Unit 3: Screen 28"
6779 LOCATE S5,1:K3=3

6780 PRINT® problem 3. The z-score of the mode for any normal population
6793 PRINT""

6303 PRINT® with mean 5@ and standard deviation of 5 is 27
681@ PRINT""

6820 PRINT" a. -l.go"

683@ PRINT" b. +1.00

684@ PRINT" c. +5.Q20"

6850 PRINT" a. +50.30"

6360 PRINT® e. ncne of the above®

6878 PRINT™"

6388 PRINT" Type 2, b, ¢, d, or e for your answer and press the

6893 PRINT""

633@ INPUT® enter key.";Q3S

6913 IF J33=3 THEN C ?$ = Q3§

6928 IF J33=l THEN 033§ = Q3S

6938 PRINT™"

63948 IF QlS="a" OR Q3S="A" OR Q23$="b" OR Q352"8" OR Q35="c" OR Q35="C" OR Q3$="d
®* OR Q3S="D" OR Q3S = "e" OR 23S = "E" THEN 7013 ELSE 69508

6958 LOCATE 15,1

6968 PRINT®

697@ PRINT"
-

6388 PRINT"
"

6999 LOCATE 15,1

7089 GOTO 6888

7918 IF Q35="e™ OR Q3S="E™ GOTO 7828 ELSE 7253

732¢ Pli=l

7333 PRINT® Your response is correct.”
7048 COTO 71%5@

7@5@0 IF J33=1 GOTO 7118

7363 PRINT" Your response is incorrect. Press the enter key"”
78790 PRINT""
7@8@ PRINT" for further explanation.”

7399 ASeINKEYS: IF ASa™" CCTO 7098
7189 J33= 1: P=pel: GOTO 1532
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7119 Ql3s=1

7120 PRINT® Your response is incorrect. The correct answer is"
7130 PRINT"™
7140 PRINT"® is e,”

7158 LOCATE 23,58: PRINT"Press the enter key."”
716@ AS=INKEYS: [F A$="" GOTO 7160

7179 GOSUB 6264

7188 IF Q3§ = "y™ OR Q3$ = "Y™ GOTO 719@ ELSE 9848
7199 'screen 21

7200 SCREEN @,1: COLOR 15,1,7: CLS

721@ LOCATE 1,32: PRINT"Unit 3: Screen 21"

7228 LOCATE S,1:K3=4

7238 PRINT:. Problem 4. A raw-score distribution is normally distributed®
;ggs g:::;:. with a mean of 50 and a standard deviation of 18."
;gg: g:i:;:. what is the z-score for the raw-score of 79 2%
;gg: ::;:;:_ Type in your answer (e.g., 1.87) and press the"
;gg: ;S;S;' enter key.";Q3$

7320 IF J34=0@ THEN C34S = Q3$

7330 IF J34=)1 THEN D34S = Q3S

7343 PRINT™™

7350 IF Q3% ="2" OR Q3S = “+2™ OR Q3§ = "2.06™ OR Q3S = “2.3" OR Q3S = "+2.8" OR
Q3$ = "+2.00" THEN 7368 ELSE 7390

7368 P34 = 1 .

737@ PRINT"™ Your response is correct.”

7380 GOTO 7490

7390 IF J34=1 GOTO 7458

7428 PRINT™ Your response is incorrect. Press the enter key.™
7419 PRINT™™ .
742@ PRINT™ for further explanaticn.”

7438 AS = INKEYS: IF AS="" GOTO 7438
7440 J34s1: p=pel: GOTO 919
7450 Q34=1

7460 PRINT™ Your response is incorrect. The correct answer is"
7470 PRINT®"™
7430 PRINT® 2."

749@ LOCATE 23,58:PRINT"Press the enter key.”

753@ AS = INKEYS: IF AS»™" GOTO 75068

7513 GOSUB 6260

7528 IF Q3% = "y" OR Q3S = "Y" GOTO 7530 ELSE 9848
7538 ‘screen 22

7540 SCREEN @,1: COLOR 15,1,7: CLS

755@ LOCATE 1,32: PRINT"Unit 3: Screen 22"

7568 LOCATE S,1l:K3=5

7578 PR!NT:. Problem 5. The 2~score of an observation taken from a normal”
;zgg ::§:§:. distribution with mean m = 5@ and standard”™

;gg: g:i:;:. deviation of 1@ is -2. What is the corresponding”

;:ig §:§:;:- raw-score X ?%

bt 3

;g;g ?:5:;' Type in your answer and press the enter key.";Q3S$

7663 IF J3S=@ THEN C35S = Q3§

7673 IF J3S=1 THEN D35S = Q3§

7633 PRINT™"™

769@ IF Q3$ = “3@" THEN 77@@ ELSE 77380

7728 P35S = 1

7718 PRINT" Your response is correct.”

7729 GOTO 7813@

7733 IF J35=1 GOTO 7798

7749 PRINT" Your response is incorrect. Press the enter key"

775@ PRINT""
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7768 PRINT® for further explanation."
7770 AS = INKEYS: IF AS="" GOTO 7770
778@ J3S5=1: P=pel: GOTO 4140

7790 Q35=1

7880 PRINT" Your response is incorrect. The correct answer is”
7810 PRINT""

78208 PRINT" 3e."

7833 LOCATE 23,58:PRINT"Press the enter key."

7843 AS = INKEYS: IF AS="" GOTO 7844

7850 GOSuB 626@

7868 IF Q35 = "y™ OR Q3§ = "Y™ GOTO 787@ ELSE 9849
7878 'screen 23

7888 CLS:LOCATE 1,32: PRINT"Unit 3: Screen 23"
789@ LOCATE S,1:K3=6

7909 PRINT® Problem 6. A normal population has mean 72 and standard"
7913 PRINT"™

7928 PRINT" deviation of 5. The z-score of its mean equals 2"
793@ PRINT""

7949 PRINT" a, -1 "

7953 PRINT" b. @*

7964 PRINT" C. +0.5"

7970 PRINT" - d, +1 *

7989 PRINT"™®

7990 PRINT® Type a, b, ¢, or d for your answer and press the"
8823 PRINT""™

801d INPUT® enter key.";Q3$

8@2@ IF J36=@ THEN C36$ = Q1S
8339 IF J36=1 THEN D36S = Q3§
8040 PRINT™™
8050 IF Q3S="a" OR Q3$="A" OR Q3S="b"™ OR 33$="B" OR Q3S="c™ OR Q3$="C" OR Q35="d
" OR Q3S="D"™ THEN 8120 ELSE 806@
8060 LOCATE 14,1
8078 PRINT™
-

838Q PRINT"
L]

8899 PRINT"
-

8120 LOCATE 4,1

8119 GOTO 7990

812@ IF Q3S="b" OR Q3S="B" GOTO 8138 ELSE 8160

3139 pl6=]

8140 PRINT" Your response is correct."
815@ GOTO 8262

816@ [F J36=1 GOTO 8228

817@ PRINT® Your response is incorrect. Press the enter key"
8188 PRINT""
8193 PRINT® for further explanation.”

82@@ ASSINKEYS: IF AS="" GOTO 82800
8213 J36=1: papel: GOTO 153@
8220 Ql6=1

8238 PRINT" Your response is incorrect. The correct answer is"
8240 PRINT®"
3259 PRINT" is b,"

82683 LOCATE 23,58: PPINT"Press the enter key."”
8273 AS=INKEYS: IF ASa="" GOTO 8278

8288 GOSUB 6268

8299 IF Q3§ = “y™ OR Q3S = "Y"™ GOTO 8306 ELSE 9848
8389 ‘'screen 24

8319 CLS:LOCATE 1,32: PRINT"Unit 3: Screen 24"
8320 LOCATE S,l:K3=7

833F PRINT® Problem 7. A zescore of -2.5 indicates that the corresponding
8340 PRINT"™

8358 PRINT" raw=-score the mean.”

8369 PRINT®"

837F PRINT® a. lies below"”
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8389 PRINT® b. lies above"

8393 PRINT" ¢. lies 2.5 standard deviations from"

8423 PRINT® d. a and c”

§41@ PRINT" e. b and c"

842@ PRINT™"™

8433 PRINT” Type a, b, ¢, d or e for your answer and press the"

9440 PRINT™®

8458 INPUT" enter key.";Q3$

8466 IF J37=0 THEN C37S = Q3$

8473 IF J37=1 THEN D37S = Q3§

848@ PRINT™"

8496 IF Q3S=™a™ OR Q3S="A" OR Q3$s"b™ OR Q3S="B" OR Q3S$="c™ OR Q3$="C" OR Q3§="d
" OR Q3$=™D" OR Q3S=™e™ OR Q3§ = "E" THEN 8568 ELSE 85849

8538 LOCATE 17,1

851d PRINT®

852@ PRINT"
8538 PRINT™

8540 LOCATE 17,1

8550 GOTO B439

8560 IF Q3$="d™ OR Q23S="D"™ GOTO 8579 ELSE 8684

8570 P37=1

8580 PRINT® Your response is correct.”
85%@ GOTO 8700

863@ IF J37=1 GOTO B663

8610 PRINT" Your response is incorrect. Press the enter key"
8628 PRINT""
86303 PRINT" for further explanation.”

8648 AS=INKEYS: IF AS="" GOTO 8644
865@ J37s l: P=P+l: GOTO 358

8660 Q37=1

867@ PRINT" Your response is incorrect. The correct answer is”
863@ PRINT""

8693 PRINT" is 4."

8733 LOCATE 23,58: PRINT"Press the enter key.”
8713 AS=INKEYS: IF AS="" GOTO 871¢

8720 GOSUB 626@

8738 IF Q35 = "y™ OR Q3S = "Y™ GOTO 8740 ELSE 9840
8743 ‘'screen 25

875@ CLS:LOCATE 1,32: PRINT"Unit 3: Screen 25"
8768 LOCATE S,1:K3=8

977@ PRINT" Problem 8. The z-score of the median for any normal population
878@ PRINT""

879@ PRINT" with mean 65 and standard deviation of 2 is 2"

8330 PRINT""

8913 PRINT" a. -l.ge¢"

8320 PRINT® b, =-08.5@

8833 PRINT® C. a"

8343 PRINT® d. +@.50"

885@ PRINT" e. none of the above"”

8863 PRINT™"™

3878 PRINT" Type a, b, ¢, &, or e for your answer and press the

88383 PRINT"™

889%@ INpPUT® enter key.";Q3$

8303 IF J38=0 THEN C38S = Q3$

8910 IF J38=1 THEN D38S = Q3$

892¢ PRINT*®

8930 IF Q3S="a" OR Q3S="A" OR Q3$="b™ OR Q3$x"B" OR Q3S="c" OR Q3IS="C"™ OR Q35="d
" OR Q3S="D"™ OR Q35 = "e” OR Q3S = "E™ THEN 9220 ELSE 8940

8948 LOCATE 15,1

3953 PRINT®
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8969 PRINT®
8970 PRINT"

§98@ LOCATE 15,1

899@ GOTO 8873

9833 IF Q3Ss™c™ OR Q3S="C" GOTO 9d1@ ELSE 3840

991@ P38=1

9928 PRINT® Your response is correct.”
933@ GOTO 9149

934@ IF J38=1 GOTO 91@@

9350 PRINT" Your response is incorrect. Press the enter key”
9060 PRINT™®
907¢ PRINT® for further explanation.”

9@8@ AS=INKEYS: IF AS="" GOTO 90880
9@9g J38= 1l: P=p+l: GOTO 1530

9130 Q38+-1

9119 PRINT" Your response is incorrect. The correct answer is"
9128 PRINT™"

9130 PRINT" is c.”

9148 LOCATE 23,58: PRINT"Press the enter key."
9150 AS=INKEYS: IF AS="" GOTO 9159

916@ GOSUB 6268 .

317¢ IF Q3§ = ™y"™ OR Q3§ = "Y™ GOTO 9180 ELSE 9849
9188 'screen 26

919@¢ SCREEN @,1: COLOR 15,1,7: CLS

9239 LOCATE 1,32: PRINT"Unit 3: Screen 26"

9210 LOCATE S,1: K3=9

9220 PRINT:. Problem 9. A raw-score distribution is normally distributed”
gg:: g:i:i:. with a mean of 74 and a standard deviation of 6.7
ggg: ::i:;:- what is the z-score for the raw-score of 59 ?%
:;;g ::::::_ Type in your answer (e.g., 1.87) and press the"
3§gg ?:égg- enter key.";Q3S

9310 IF J39=@ THEN C39S = Q3§

9320 IF J39=1 THEN D39S = Q3§

9330 PRINT™"

9749 IF Q35 ="-2.5" OR Q3§ = "=2.5@" THEN 935@ ELSE 9389
9350 P39 = 1

9368 PRINT" Your response is correct.”
9373 GOTO 9480

9389 IF J39=1 GOTO 9448

9399 PRINT" Your response is incorrect. Press the enter key."
9400 PRINT™"
9410 PRINT" for further explanation.”

9428 AS = INKEYS: IF AS="" GOTO 9420
943@ J39=1: PsP+l: GOTO 912

9448 Q139=1

9450 PRINT™ Your response is incorrect. The correct answer is"
93469 PRINT™®

9470 PRINT" -2.5@."

9483 LOCATE 23,58:PRINT"Press the enter key."
9498 AS = INKEYS: IF ASa™" GOTO 949¢

9530 GOSUB 6268

951@ I[F Q3S = "y™ OR Q3$ ="Y"™ GOTO 952@ ELSE 984¢
9520 'screen 27

953@ SCREEN @,1: COL?R 15,1,7: CLS

954@ LOCATE 1,32: PRINT"Unit 3: Screen 27"

955@ LOCATE S,1: ¥3=18

9563 PRINT® Problem 13. The z-score of an observation taken from a normal®
9579 PRINT"®
9589 PRINT® distribution with mean m = 72 and standard”
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9599 PRINT™®
9630 PRINT”
9613 PRINT™"™
9628 PRINT"
363@ PRINT™™
9648 INPUT"

165

deviation of 8 is +2.5. what is the corresponding”

raw-score X ?"

Type in your answer and press the enter key.";Q3$

9653 IF J31@=9 THEN C31Q$ = Q3§
9668 IF J31@s1 THEN 0318S » Q3§

9678 PRINT"®

968@ IF Q3S = "92" THEN 9690 ELSE 9728

9690 P31@ = 1
97@@ PRINT"
971@ GOTO 9828

9722 IF J31@=1 GOTO 978¢

9738 PRINT"
9743 PRINT™®
9758 PRINT"

Your response is correct."

Your response is incorrect. Press the enter key"

for further explanation.”

976@ AS = INKEYS: IF AS="" GOTO 9768
3778 J310=1: P=P+1l: GOTO 4140

9780 Q3il0@=1
9798 PRINT®
9830 PRINT"™
981@ PRINT®

Your response is incorrect., The correct answer is"

92."

932@ LOCATE 23,58:PRINT"Press the enter key."
9833 AS = INKEYS: IF AS="" GOTO 98340

9849 ‘'screen 23

985@¢ CLS: LOCATE 1,32: PRINT™Unit 3:

986@ LOCATE 8,1
3870 PRINT®

Screen 23"

Turn the printer on and press the enter key."

3888 AS = INKEYS: IF AS = ™" GOTO 9884

9892 IF K3=Q GOTO 13050

9983 P3 = P31+P32+P33+P34+P35+P36+P37+p38+P39+P313
9913 Q3 = Q31+4032+033+034+035+Q36+Q37+038+039+0318

3928 SEC3 = PI+Q3-P
9938 PRINT"®
9943 PRINT"
3953 PRINT"®
9963 PRINT®
9373 PRINT™"
338@ PRINT"
";R-W3

3938 PRINT™"
14330 PRINT"
13313 PRINT""
12820 PRINT"
13330 PRINT™"™
13340 PRINT"
":P=-Q3

12353 LPRINT®
13268 LPRINT®™"
13379 LPRINT™"™
12039 LPRINT™
12833 LpRINT™"
1212@ LPRINT®
1311@ LPRINT™"
13128 LPRINT®
13136 LPRINT"™"
12143 LPRINT"
1S";R-W3

1215@ IF K1=0 GOTO 18220
1316% LPRINT®
1@17@ LPRINT"
13180 LPRINT™®
13190 LPRINT"
13288 LPRINT""
13210 LPRINT®

The number of correct exercises is";FIRST3
The number of incorrect exercises is™;8-FIRST3I"

The number of correct exercises after remediation is

The number of correct problems is”;SEC3
The number of incorrect problems is";X3-SEC3®
The number of correct problems after remediation is

Cnit 3: Standard Scores”

";NAMS,NOS, T3S

The number of correct exercises is”;FIRST3

The number of incorrect exercises is“; B-FIRST3"

The number of correct exercises after remediation
";TIMES

The number of correct ‘roblems is";SEC3

The number of incorrect problems is“; K3I-SEC3"

The number of correct problems after remediatiocn i
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s®; P=-Q3

1322@ IF I3lsl GOTO 13252

13233 LPRINT™ Exercise 1 response was correct.”,A31S5:GOTO 1827¢
13243 LPRINT™"

13253 LPRINT" Exercise 1 response was incorrect.”,A3lS,B31$
13260 LPRINT"™

1327@ LPRINT™": IF I32=1 GOTO 10369

13288 LPRINT® Exercise 2 response was correct.”,A325:GOTO 103290
13299 LPRINT"®

12330 LPRINT® Exercise 2 response was incorrect.",A32$,B32$
1@31@ LPRINT"®

13329 LPRINT®®: IF [33=1 GOTO 10358

19330 LPRINT” Exercise 3 response was correct.",A33$:GOTO 10837¢
13343 LPRINT™"

1335@ LPRINT" Exercise 3 response was incorrect.",A33$,Bi3$
13368 LPRINT""

19370 LPRINT™": IF I34=1 GOTO 104400

13389 LPRINT" Exercise 4 response was correct.",A345:GOTO 18429
13399 LPRINT"®

13430 LPRINT® Exercise 4 response was incorrect.",A34S,B34S
12419 LPRINT""

18420 LPRINT"™: IF I3S=1 GOTO 1345@.

12430 LPRINT" Exercise 5 response was correct.”,A35S: GOTO 10470
13440¢ LPRINT™"

19450 LPRINT® Exercise 5 response was incorrect.”,A35S,B35$
13468 LPRINT""

13470 LPRINT"": IF [36=1 GOTO 12509

13480 LPRINT® Exercise 6 response was correct.",A36$: GOTO l1@s2@
1249Q LPRINT""

13538 LPRINT" Exercise 6 response was incorrect.",A36S,B36S
1351@ LPRINT"™"

108520 LPRINT"™: IF [37=1 GOTO 1355@

1353@ LPRINT® Exercise 7 response was correct.",A37S: GOTO 10570
1354@ LPRINT*"™

13558 LPRINT" Exercise 7 response was incorrect.",A37S5,B37S
1356@ LPRINT""

13573 LPRINT®"": IF I38=1 GOTO 12600

1259@ LPRINT" Exercise 8 response was correct.”,A38S: COTO 18628
13592 LPRINT"®

13638 LPRINT" Exercise 8 response was incorrect.",A38S,B38S
1361@ LPRINT"™

13628 IF K3<l GOTO 11228

1363@ LPRINT"®: IF J31l=l GOTO 12668

13640 LPRINT" Problem 1 response was correct.",C31S: GOTO 13680
13650 LPRINT""

13663 LPRINT" Problem 1 response was incorrect.”,C315,D031$
1367@ LPRINT™"

13683 IF X3<2 GOTO 1ll22@¢

13690 LPRINT"™: [F J32=1 GOTO 13720

13720 LPRINT® Problem 2 response was correct.”,C32S: GOTO 1374¢
1237.0 LPRINT®®

1272@ LPRINT" Problem 2 response was incorrect.",C325,032$
127208 LPRINT""

13740 IF K3<3 GOTO 1122@

13753 LPRINT™": IF J33=]1 GOTO 123780

13763 LPRINT® Problem 3 response was correct.”,C33S: GOTO 13843@
13778 LPRINT™®

13780 LPRINT" Problem 3 response was incorrect.”,C33$,D33$
13790 LPRINT""®

12839 IF X3<4 GOTO 11228

12819 LPRINT™™: IF J34=1 GCOTO 12840

13829 LPRINT® Problem 4 response was correct.",C34%: SOTO 18860
13833 LPRINT""

12840 LPRINT" Problem 4 response was incorrect.”,C34S5,034$
13850 LPRINT™"

12869 1P X3¢S GOTO 11228
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13878 LPRINT"™: IF J3521 GOTO 10900

13889 LPRINT™ Problem S response was correct.”,C35S: GOTO 10928
10898 LPRINT™"

10908 LPRINT™ Problem 5 response was incorrect.”,C355,D358
1991@ LPRINT™"™

10928 IF K3<6 GOTO 11228

12933 LPRINT"™: IF J36=1 GOTO 12960

13943 LPRINT® Problem 6 response was correct.,C36S: GOTO 10980
12958 LPRINT""

13969 LPRINT" Problem 6 response was incorrect.”,C365,036$
13970 LPRINT""

10988 IF KX3<7 GOTO 11220

10998 LPRINT"™: IF J37=l GOTO 11029

11200 LPRINT" Problem 7 response was correct.",C37$: GOTO 11840
11310 LPRINT"®

11822 LPRINT" Problem 7 response was incorrect.”,C37$,037$
11338 LPRINT™"

113490 IF K3<8 GOTO 11228

11350 LPRINT"®: IF J38=1 GOTO 11084

11063 LPRINT® Problem 8 response was correct.”,C38S: GOTO 11130
1107@ LPRINT™" .

11083 LPRINT® Problem 8 response was incorrect.",C385,038S$
11998 LPRINT"®

11100 IF K3¢9 GOTO 11220

11110 LPRINT"®™: IF J39=1 GCOTO 11144

11120 LPRINT" Problem 9 response was correct.”,C39S: GOTO 11160
1113@ LPRINT""

11143 LPRINT" Problem 9 response was incorrect.",C395,D039$
1115@ LPRINT"™

11160 IF K3<1@ GOTO 11228

11170 LPRINT®™: IF J313s=1 GOTO ll20@

11188 LPRINT" Problem 18 response was correct.",C318S: GOTO 11228
11190 LPRINT™™

11208 LPRINT" Problem 18 response was incorrect.”,C312S,D3185
11213 LPRINT™"

11220 CLS: CHAIN "unit4"
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13 CoMMON NAMS ,NOS

§g ; gnit 4: Area under a normal curve below or above a given observation
=

49 TIMES = "gQ:20:00"

5@ KEY OFF

68 SCREEN @,1:COLOR 15,1,11: cLs

7@ LOCATE 7,39: PRINT"Unit 4":LOCATE 1@,1

80 PRINT" Area Under a Normal Curve Lying Below ar"

98 PRINT™®

130 PRINT" Above a Given Observation®

113 PRINT

12¢ PRINT

138 PRINT

143 PRINT

158 LOCATE 23,58: PRINT"Press the enter key.*

L6@ AS = INKEYS: IF AS="" GOTO 160

178 ‘screen ii

183 SCREEN @,1: COLOR 15,1,11: CLs

19@ LOCATE 1,32:PRINT"Unit 4-: Screen ii"

223 LOCATE 5,1

213 PRINT" Objectives: At the end of this unit, the student shouyld be®

223 PRINT™™

233 PRINT" able to:"

248 PRINT™"

25@ PRINT™ 1. Approximate the propertion of the area under™
26@ PRINT"®

278 PRINT" a normal curve lying below a 3Jiven observation.”
28@ PRINT™™

293 PRINT"™ 2. Approximate the proportion of the area under™
320 PRINT""

319 PRINT® a normal curve lying above a 3iven observation.”

320 LOCATE 23,58: PRINT"Press the enter key.”
330 AS=INKEYS: IF AS = "™ GCTO 330

340 'screen }

358 SCREEN @,1: CoLOR 1s,1,11:¢Ls

36@ LOCATE 1,32:PRINT"Unit 4: Screen -

372 LOCATE 6,1

383 PRINT:- In many statistical applications, it is often necessary®
33; i:i:;:- to know the proportion of the area under a normal c rve that®
:%g g:i:;:. falls either below or above a given observation. Because a "
:;: ::i:;:' normal distri>ution and its corresponding 2-score distribution®
:2: ggi:;z. have similar shapes, the Z-score of the given observation *
:;g ::f:;:' is first cemputed. Table B, Areas and Ordinates cf the tnit"
Py

g:g ;:f:ﬁ:- Normal Distribution, is then used to determine the sroportisn®
gég ggi:é' cf area falling above or below the jiven cbservatien,”

533 LOCATE 213,58: PRINT"Press the enter key."
548 AS®INKEYS: IF ASamw GOTO S40

558 CLS

S6@ 'screen 2

S73 LOCATE 1,32:PRINT"Unit 4: Screen 2"

S8@ LOCATE 7,1

59@ PRINT" First, we will study how to use Table B and later return"
630 PRINT""™
51@ PRINT® to the prsolem of Approximating the area under a normal z-rve®

62@ PRINT"®
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633 PRINT® in general."

640 LOCATE 23,58: PRINT"Press the enter key."

653 AS=INKEYS: IF AS="" GOTO 650

664 ‘screen 3

670 SCREEN @,1:COLOR 15,1,11:CLS:LOCATE 1,32: PRINT"Unit 4: Screen 3"
683 LOCATE 3,1

690 PRINT® Suppose that one desires to find the area under the unit®
7232 PRINT"®

713 PRINT" normal curve below a given z-value. The value of z is found”
723 PRINT""

733 PRINT® in the first column of Table B. To the right of this entry in"
749 PRINT™®

753 PRINT" the column, titled Area Below, the area below 2z is found. A"
76d PRINT®™"

773 PRINT" portion of Table B is shown below:™

788 PRINT"®
79@ PRINT""

83@ PRINT" 2 Area Below Area Above Ordinate”
813 PRINT™"

820 PRINT" -1.04 .1492 .8508 .2323"
830 PRINT" -1.03 .1518 .8485 .2347%
843 PRINT" -1.02 .1539 .8461 .2371"
858 PRINT® -1.01 .1562 .8438 .2396"
363 PRINT" -1.90 .1582 .8418 .2428"

879 COLOR 15,6,6

88Q@ LOCATE 14,24:PRINT" Area Below "

899 LOCATE 16,12:PRINT™ -1.24 .1492 "
309 COLOR 15,1,11

913 LOCATE 22,1

923 PRINT"”

938 PRINT® The area below z = -1.04 is .14%2."
943 LOCATE 23,58: PRINT"Press the enter ey."

953 AS=INKEYS: IF AS="" GOTO 953

963 IF J46 = 1 GOTO 8348

973 IF J41 = 1 GOTO 6258

983 IF I43 =1 GOTO 2450

998 CLS: COLCR 15,1,11:LOCATE 1,32:PRINT"Unit 4: Screen 4"
128@ LOCATE 5,1

1313 PRINT” A portion of Table B is shown below."

1328 PRINT™"

1030 PRINT® z Ares Below Area Above Ordinate®
12490 PRINT™"

105¢ PRINT® -1.04 .1492 .85@8 .2323"
106@ PRINT® -1.€3 .1515 .8485 .2347"
1370 PRINT" -1.022 .1539 .8461 L2371"
1288 PRINT" -1.01 .1562 .8438 .2396"
1290 PRINT” -1.00 .1582 .8418 .2420"

1138 PRINT™™
1113 PRINT" Exercise 1. Type in the area below z = -1.83 (for example, .1582)"

1128 PRINT™™

113@ INPUT® and press the enter key.";%4S

1143 IF I41=3 THEN A41S5234S

1158 IF I4lsl THEN B41S=Q4S

1168 PRINT"™

1178 IF Q4S=".1515" GOTO 1188 ELSE 1200

1190 R4l=l

1138 PRINT" Your response is correct.": GOTO 1498
1228 IF 141 = 1 GOTO 1188

1213 IF Q4S<>™1515" GOTO 1264

1220 PRINT" Incorrect. You should first type the decimal point.”
123@ PRINT" Press the enter key.™

1243 AS=INKEYS: IF ASa"" GOTO 1240

1253 I41l=l: R = Rel: GOTO 1413

1260 IF 141 = 1 COTO 1189

1279 IF Q45 <>".848S"™ THEN GOTO 1330
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1283 PRINT" Incorrect. You have selected the area above z = -1.083,
M

1298 PRINT" Press the enter key."
1330 AS=INKEYS: IF AS="" GOTO 1360

131¢ 141 = 1: R = R+1: GOTO 1410

1329 IF 141 = 1 GOTO 11380

1338 PRINT Your response is incorrect. Press the enter key for"
1340 PRINT"™
1358 PRINT® further explanation.”

1363 AS=INKEYS: IF AS="" GOTO 1364

137@ 141 =1: RaR+l: GOTO 670

1380 W4l = 1

1393 PRINT® Your response is incorrect. The correct answer is .151
G,

1483 coTo 1490

141@ LOCATE 1S,1

142G'PRINT'

IQJG-PRINT'
1440.PRINT'
IASO-PRINT'
1460-PRINT'
147G.PRINT‘

1480 LOCATE 15,1: GOTO 1l1ll@

1498 LOCATE 23,58:PRINT"Press the enter key."
1530 AS = INKEYS: IF AS = "™ GOTO 150@

1513 SCREEN @,1: COLOR 15,1,11: CLS

15280 CLS: LOCATE 1,32:PRINT"Unit 4: Screen 5"
153@ LOCATE 3,1
15408 PRINT"
1558 PRINT""
1568 PRINT®
1579 PRINT""
1588 PRINT"
159@ PRINT™"
163@ PRINT"
161@ PRINT""

Suppose that one desires to find the area under the unit”
normal curve above a given z-value. The value of z is found”
in the first column of a unit normal area table, To the right"

of this entry in the column, titled Area Above, the area”

162@ PRINT" above z is found. A portion of Table B is shown below.”

1638 PRINT™"

1643 PRINT® z Area Below Area Above Crdinate”
165@ PRINT"™"

1663 PRINT® -1.04 1492 .8508 .2323"

1670 PRINT® -1.03 .1518 .B848S «2347"

1680 PRINT™ -1.02 .1539 .B461 .2371"

1690 PRINT® -l.01 .1562 .8438 .2396"

1700 PRINT® ~1.00 .1582 .8418 .2420"

}718 COLOR 156,11
720 COCATE 13,41:PRINT* Area Above *

1738 LOCATE 17,14:PRINT" -1.@2 ": LOCATE 17,44:PRINT" ,8461 "
1740 COLOR 15,1,11

1758 LCCATE 21,1
176@ PRINT® The area above z = -1.02 is ,8461.%

1778 LOCATE 23,58: PRINT"Press the enter key."
1780 AS=INKEYS: IF AS="" GOTO 178@

179@ IF J47=1 GOTO 8648

1800 IF J42+%1 GOTO 6618

1313 IF I44=1 GOTO 32330

1820 CLS: LOCATE 1,32: PRINT"Unit 4: Screen 6"
1839 LOCATE 5,1
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1849 PRINT® A portion of Table B is shown below."

1850 PRINT"®

%gsg ::gn;:. z Area Below Area Above Ordinate"

N

1383 PRINT" 8.56 +7123 .2877 .3410"
1893 PRINT"™ 8.57 .7157 .2843 .3391"
1900 PRINT® g.58 .719@ .2810 .3372"
1313 PRINT" 8.59 .7224 .2776 «3352"
1929 PRINT® 8.68 «7257 .2743 .3332"%

1933 PRINT™®
1949 PRINT" Exercise 2. Type in the area (for example, .4213) above z = 9.58"

1958 PRINT™"

1968 INPUT® and press the enter key.";Q4$S
1970 IF 142=Q0 THEN A42S = Q4S

1988 IF I142=]1 THEN B42§ = Q4S

199@ PRINT™®

2039 IF Q45=".2810" OR Q4SS = ".28l% GOTO 20818 ELSE 2830

2019 R42s}

282d PRINT" Your response is correct.": GOTO 2350

2033 IF 142 = 1 GOTO 2234

20840 IF Q4S¢<>"2818™ GOTO 2100

2853 PRINT® Incorrect. You should first type the decimal point."®
2363 PRINT®®

2070 PRINT® Press the enter key."

2383 AS=INKEYS: IF AS="" GOTO 2084 .

2098 I42=1: RsR+l: GOTO 2260

2100 IF 142 = 1 GOTO 2232

211@ IF Q4S <>".719@" THEN GOCTO 2189
2120 PRINT® incorrect. You have selected the area below z = -8.58.

2130 PRINT"™"

2149 PRINT® Press the enter key."
215@ AS=INKEYS: IF AS="" GOTO 2159

2160 142 = 1l: R=Rel: GOTO 2268

2178 IF 142 = 1 GOTO 2230

213¢ PRINT® Your response is incorrect. Press the enter key for"
2190 PRINT™®
2220 PRINT" further explanation.”™

221@ AS=INKEYS: IF AS="" GOTO 2210
2220 142 =1: R = R+l: GOTO 1522

2233 w42 = )
2243 PRINT® Your response is incorrect. The correct answer is .281

e."

225@ GOTO 23S@
226@ LOCATE 15,1
2279 PRINT®

228@ PRINT®
-

2293 PRINT"

2330 PRINT®
3313 PRINT®
2320 PRINT"
2330 PRINT™

2343 LCCATE 15,1: GOTO 1940

2350 LOCATE 23,58:PRINT"Press the enter key.”

2363 AS = INKEYS: IF AS = "" GOTO 2360

2370 CLS: LOCATE 1,32: PRINT"Unit 4: Screen 7"

2388 LOCATE 7,1

239@ PRINT™ We will now give a graphical interpretation to what"

240@ PRINT™"
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2419 PRINT® we have studied thus far in this unit.”
2420 LOCATE 23,58: FRINT"Press the enter key."
2433 ASaINKEYS: IF ASs™" GOTO 243¢

2449 CLS

245@ ‘screen 8

2468 GOSUB 2480

2470 GOTO 2890

2433 SCREEN 2: CLS

2430 s=)a@

2530 A=240

2510 PI=3,141593

2528 XC=328:YC=108

2533 ‘draw axes

2548 LINE (Q,YC+2)-({639,YC+2),1

255@ LINE (639,8)-(639,181),1

2568 FOR X=28 TO 620 STEP 20

2578 LINE(X,YC+2) =-(X,YC+4),1l

258Q@ NEXT X

2598 LOCATE 1,78

26338 PRINT ".4"

261@ LOCATE 7,78

262@ PRINT™.2"

2636 FOR Y = @ TO 75 STEP 25

2640 LINE (636,Y) - (639%,Y),1

265@ NEXT Y

266@ LOCATE 14,1

267@ PRINT "2"

2688 LOCATE 14,15

269@ PRINT “=-2"

2730 LOCATE 14,27

2718 PRINT “-1"

272@ LOCATE 14,41

273@ PRINT "0"

2743 LOCATE 14,53

275@ PRINT "1l*

276@ LOCATE 14,66

2778 PRINT "™2%

278@ LOCATE 14,78

279@ PRINT ™3™

283@ ‘draw j3raph

2813 X12-3,5:Y1=-A*1/(SQR(2*PI))*EXP(=-(X1"2)/2)
2820 X2=-3.4:Y2=~A%1/(SQR(2*PI))*EXP(=(X2"2)/2)
2830 LINE(XC+S*X1,YC+Y1l)=(XC+S*X2,YC+Y2),1
2843 FOR X=-3,4 TO 3.5 STEP .2

285Q9 Y=-A*1/(SQR(2*PI})*EXP(-(X"2)/2)
2860 LINE - (XC+S*X,YC+Y),1

287@ NEXT X

2883 RETURN

2890@ LOCATE 1l,1: PRINT"Unit 4: Screen 8%
292@ 21 a -}

2910 Y3=-A®*1/SCR(2*PI)®EXP(~-(2172)/2)
2923 LINE (XCeS*Z1,101)-(XC+¢S*21,121+Y3)
2938 PAINT (XC+S*Z1-1,(181+1d1+Y3)/2)
294@ LOCATE 16,1

295@ PRINT® This is the graph of the unit normal distribution.”™
2363 PRINT™™

2973 PRINT" The area below z = -1.,80 is shaded. From Tatle B, the area”
2383 PRINT""

293@ PRINT" of this shaded region is .1587."

1000 LOCATE 23,58: PRINT"Press the enter key."
3313 AS=INKEYS: IF AS = "" GOTO 13313

3028 IF I43=1 GOTO 3138

3830 'screen 9

3349 COsSUB 2489
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3356 LOCATE 1,1:PRINT"Unit 4: Screen y=
2063 Z1 = -1.25

3872 Y3=-A*1/SQR(2*PI)*EXP(~(21"2)/2)
3833 LINE (XC+5%21,101)-(XC+5*21,1d1+¥3)
JJ9@ PAINT (XCeS*Z1+1l,(131+181+¥3)/2)
312@ LOCATE 16,1

3113 PRINT" This is the graph of the unit normal distribution. The®
3123 PRINT""™

313@ PRINT® area above z = -1.25 is shaded. Using Table B, the area of"
314@ PRINT"™"

3158 PRINT" this shaded region is .8944."

3160 LOCATE 23,58: PRINT"Press the enter key."”
3173 AS=INKEYS: IF AS=“" GOTO 31780

3183 IF l44#1 GOTO 359@

3198 'screen 10

3220 GOSuUB 24480

3218 LOCATE 1,1:PRINT"Unit 4: Screen 1@"

3229 21 = @

3230 Y3I=-A*1/SQR(2*PI)*EXP(=-(21°2)/2)

3240 LINE (XC+S*21,131)-(XC+5°21,1Q1+Y3)

3250 PAINT (XCeS*21~1,(l@1+101+Y3)/2)

3263 LOCATE 16,1 ’

3278 PRINT" Exercise 3.
't

3288 PRINT"™"

3233 PRINT® type in the area (for example, .8643) below z = g"

The area below z = @ has been shaded. Using Table

3330 PRINT™®

3313 INpuT™ and press the enter key.";04S

3320 IF 143=0 THEN A43S = 43S

3330 IF 143=) THEN B43S = Q4S

3343 PRINT™™

335@ IF 245=".5808"™ OR J4S = ".5" OR Q4S= ".53" OR Q4S8 = ".508" GOTO 336@ ELSE 3
383

336@ R43a]

337@ PRINT™ Your response is correct.": GOTO 3578

3330 IF 143 = 1 GOTO 2480

339@ IF Q452"5830™ OR (4SS = "S™ GOTO 34@@ ELSE 344Q

3422 PRINT" Incorrect. You should first type the decimal point
L]

3413 PRINT® Press the enter key."

J423 ASeINKEYS: IF AS="" GOTO 3424

1430 !43=1: R=R+1l: GOTO 3518

3440 PRINT™ Your response is incorrect. Press the enter key fo
e
3459 PRINT® further explanation.™

3463 AS=INKEYS: IF AS="" GOTO 346@

3478 143 =1: R = Rel: GOTO 670

3482 w4l = 1

14398 PRINT" Your response is incorrect. The correct answer is
.5338."

1533 GOTO 3578

3518 LOCATE 20,1

3520 pRINT"

153e SRINT'
3548 PRINT"
353 PRINT®

3568 LOCATE 20,1: 5070 331@

3573 LOCATE 23,58:PRINT"Press the enter key.*®
2530 AS = INKEYS: IF AS = “* GOTO 358@

3530 ‘*screen 11

1638 GOSUB 2489

361@ LOCATE 1,1:PRINT"Unit 4: Screen 1"
31629 2 = 1.5

l613g YI=aA®l/SOR(2°PI)YEXP(=(272)/2)

3643 LINE (XCeS$%2,1231)-(XC+5°2,131+Y3)
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3658 PAINT (XC+S*Z+1,(1@1+131+Y3)/2)

3669 LOCATE 16,1

3673 PRINT® Exercise 4. The area above z = 1.5 has been shaded. Using Tab
le 8,"

3680 PRINT™®

3690 PRINT® type in the area (for example, .8643) above z = 1,
5"

37086 PRINT"®

371@ INPUT® and press the enter key.";Q4$

37208 IF 14420 THEN A44S = Q4$

3738 IF [44a]1 THEN B44S = Q4s

3740 PRINT"™

3750 IF Q4S=".3668" GOTO 3768 ELSE 378@

3760 R44q=l

377@ PRINT" Your response is correct.": GOTO 43449

3780 IF 144 = 1 GOTO 3958

3792 IF Q4S<>™8668" GOTO 3850

3800 PRINT" Incorrect. You should first type the decimal point

3810 PRINT" Press the enter key."

3828 AS=INKEYS: IF AS="" GOTO 3829

3830 I44=1: R = R+l: GOTO 3980

3840 IF I44 = 1 GOTO 3950

3858 IF Q45 <>".9332" THEN GOTO 391¢

3860 PRINT™ Incorrect. You have selected the area below z = 1.

3878 PRINT"™ Press the enter key."
3883 AS=INKEYS: IF AS="" GOTO 3880

389@ 144 = 1: R=R+1l: GOTO 3980

3920 IF 144 = 1 GOTO 395@

3913 PRINT® Your response is incorrect. Press the enter key fo
r.
3923 PRINT® further explanation."

3933 AS=INKEYS: IF AS=2"" GOTO 3930

3940 144 =1: R = Rel: GOTO 151e

3953 Wéd = 1

396@ PRINT® Your response is incorrect. The correct answer is
.2668."

3379 GOTO 4240

3388 LOCATE 20,1

3992 PRINT"™

4322 PRINT®

4018 PRINT®
"

4020 PRINT™
"

4938 LOCATE 28,1: GCTO 3718

40423 LOCATE 23,S8:PRINT"Press the enter key."
4052 AS = INKEYS: IF AS = "" GOTO 49050

4368 'screen 13

4d7@ SCREEN J,1: COLOR 15,1,11: CLS

4380 LOCATE 1,32: PRINT™Unit 4: Screen 13"
4398 LOCATE 5,1

4120 PRIN?:' Definition: The percentile rank of a jiven observation is *
:i;g ::i:é' defined as the percentage of observations in the *
4132 PRINT""

4149 PRINT:- Population of observations that falls below the"”
:{;g ::::;:. jiven observation,"

:ié: g:}:;' Example 1. Suppose that 49% of a population of scores falls”

4192 PRINT""
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4200 PRINT" below the test score of 85. The percentile rank™
4219 PRINT®™
4228 PRINT" of 85 is therefore 4@."

4233 LOCATE 23,58: PRINT"Press the enter key."
424@ AS = INKEYS: IF AS = ™" GOTO 4240

4250 'screen 14

4269 SCREEN @,1: COLOR 15,1,1ll: CLS

4270 LOCATE 1,32:PRINT"Unit 4: Screen 14"
4280 LOCATE 3,1

4290 PRIN?:- Example 2. A group of test scores are normally distrib ted”
:igg 5:::;' with mean of 100 and standard deviation of 15."
:§§: 5:%:;:. What is the percentile rank for the test score of 1
i§4; PRINT""™

4350 PRINT:_ Solution. The percentile rank of 115 is the percentage of "
:ig: g:i:;:. test scores falling below the test score of"

:ig: ::§:;:. 115, First compute the z-score for the raw-score”
1410 painge of 115. Recall that z = (X = m)/s = (115 - 138) /15"

4428 PRINT™"
4439 PRINT" 15/15 = 1.0@. From Table B, the proportion of the "

4440 PRINT™®
4458 PRINT" area below z = 1.00 is .8413. The percentage of the
"

4460 PRINT™"
447@ PRINT® test scores btelow 115 is .8413 x 1060 = 84.13 ."
4480 LOCATE 23,58: PRINT"Press the enter key."

4390 AS = INKEYS: IF AS ="" COTO 4490

45338 IF J48=1 GOTO 8940

4510 IF J45=1 GOTO 77949

4520 IF J43=1 GOTO 69132

4539 IF 145 = 1 GOTO 4790

4548 ' screen 15

4550 SCREEN @,1: COLOR 15,1,11: CLS

4560 LOCATE 1,32:PRINT"Unit 4: Screen 15"

4570 LOCATE 4,1

4580 PRINT" Example 3. If men's heights are normallv distributed with a”
4592 PRINT™"

4630 PRINT® mean of €7.02 inches and standard deviation of
4613 PRINT™"

4620 PRINT" 2.56 inches, find the percent of men having a"
4630 PRINT"®

4649 PRINT® height above 78.86 inches.”

4653 PRINT""™

4663 PRINT"® Solution. The z-score for 78.86 inches is given by z ="
4673 PRINT""

468@ PRINT" (X = m)/8 = (70.86 - 67.02)/2.56 » 3,84/2.56 ="
4693 PRINT"™

4729 PRINT" 1.50. From Table B, the proportion of area above”
4718 PRINT"™

4720 PRINT® z = 1,580 is .0668. The percent of men having a”
4733 PRINT""

4740 PRINT" height above 7¢.86 inches = .2668 x 1J@% = 6.68%."

475@ LOCATE 23,S58:PRINT"Press the enter key."
4763 AS = INKEYS: IF AS="" GOTO 4768

4770 1f J49=1 COTO 9338

4780 IF J44=1 GOTO 71359

4799 ‘screen 16

4833 SCREEN @,1: COLOR 15,1,11:CLS

4818 LOCATE 1,32: FRINT™Unit 4: Screen 16"

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionya\w.manaraa.com



176

4820 LOCATE 3,1

4833 PRINT" Exercise 5. 1If IQs were perfectly normally distributed®
484@ PRINT™"™

4:22 PRINT'_ with a mean of 180 and a standard deviation”
4 PRINT”

487@ PRINT" of 15, the percentile rank of a score of 13@"
4880 PRINT"®

48908 PRINT" isg 2"

4920 PRINT""

4912 PRINT" a. 2,28"

4928 PRINT" b. 52.59"

4933 PRINT" c. 84.13"

4940 PRINT" d. 97.72"

4958 PRINT" e. 99.99%

4360 PRINT""™

4970 PRINT® Type a, b, ¢, d or e for your answer and press the

4983 PRINT"®

4396 INPUT" enter key."; Q4$

S303 IF I46=0 THEN A465xQ4S

S@le IF 146=)1 THEN B4652Q4S$ .

5820 PRINT""

5338 [F Q45 = "a"™ OR Q4S5 ="A™ OR Q4S = “b™ OR Q4S = "B OR Q4S = "c" OR Q4S ="C"
OR Q4S = "d™ OR Q45 = "D"™ OR C4S = "e™ OR Q4S ="E™ THEN GOTO 513@ ELSE 5049

5348 LOCATE 17,1

5358 PRINT"

S36@ PRINT®
S37@ PRINT®
L

5888 LOCATE 17,1

5J38 GOTC 497¢

S13@ IF C4S = "d™ OR 24S = "D" THEN GOTO S11d ELSE 5169
5113 R46 = )

S12@8 PRINT® Your response is correct. The z-score for 130 is"
5138 PRINT® zZ = (X -m/s = (133 - 138)/15 = 2. The area below
S14@ PRINT" 2= 2is 9772 = 97.72%."

51528 GOTO S5244@
5160 IF 146 = 1 GOTO S220 ELSE 5178

S17@ PRINT® Your response is incorrect. Press the enter key"
5133 PRINT™*
S19@ PRINT® for further explanation.”

5233 AS = INKEYS: IF AS ="" GOTO 5288
S218 146 = 1l: R=R+¢l: COTO 4250

5222 w46 =1

5233 PRINT® Your response is incorrect. The correct answer is
.

5243 LOCATE 23,58: PRINT"Press the enter key."

5253 AS = INKEYS: IF AS = "™ GOTO 5258

3253 ' screen 17

5272 SCREEN @,1: COLOR 15,1,11: CLS

529@ LOCATE 1,32:PRINT"Unit 4: Screen 17"

$29@ LOCATE S,1

5323 PRINT® Example 4. Test A scores have a mean of 9@ and a standazd™
5319 PRINT™"

5323 pRINT" deviation of 10, Test B scores have a mean of 7@"
S338 PRINT""™

5348 PRINT" and a standard deviation of 5. If John's score was
83"

S$353 PRINT™®

536@ PRINT® on Test A and 75 on Test B, on which test was John'
s*

S37¢ PRINT™"

5382 PRINT® relative performance better?”
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539@ PRINT"™®

5308 PRINT" Solution. We need to compute the percentile rank of each of*"
5413 PRINT™"
5420 PRINT" John's test scores and compare the two.

5430 LOCATE 23,58: PRINT"Press the enter key."
5440 AS = INKEYS: IF AS = "% GOTO 5440
5458 LOCATE 15,1
546@ PRINT®
L]

5473 LOCATE 17,1
5488 PRINT"

549@ LOCATE 23,1
5500 PRINT™
L]

5513 LOCATE 15,1

5528 PRINT™ Solution. John's z-score on Test A is z = (X =m)/s = *

5530 PRINT"™ (8@ - 99)/10 = -1. From Table B, the percentile *
5540 PRINT" rank of z = ~ 1 is .1587 x 1@@ = 15.87. John's z-sc
ore”

SSS3 PRINT® on Test B is z = (75 - 70)/5 = 1, The percentile"
556@ PRINT® rank of z = 1 is 84.13. Only 15.87% of the students
»

5578 PRINT" scored lower than John on Test A whereas 84.13%"
5533 PRINT® scored lower than John on Test B. John's relative®
55938 PRINT" performance was better on Test B."

563@ LOCATE 23,58: PRINT"Press the enter key.”
S61l@ AS = INKEYS: IF AS = "* GOTO 5619

5628 ' screen 18

563@ SCREEN @,1: COLOR 15,1,11: cLS

S643@ LOCATE 1,32:PRINT™Unit 4: Screen 18"
565@ LOCATE S,1

S6568 PRINT" Exercise 6. Wwhich of the following reflects the poorest*®
S67@ PRINT"®

5633 PRINT" performance on a test.”

569@ PRINT"™

5739 PRINT" a. z-score of -3.35"

S713 PRINT" b. z-score of 3"

5728 PRINT" C. 1 standard deviation below the mean”
5738 PRINT" d. a percentile rank of 16.11"

5743 PRINT" €. a percentile rank of 84.13"

S75@ PRINT"®

5768 PRINT™ Type in a, b, ¢, & or e for your answer and press”

5770 PRINT"®

5738 INPUT" the enter key.”;Q4S

S799 IF 147=@ THEN A475=Q04s

S323 IF I47=1 THEN B47S204$

5313 PRINT"™

5320 IF Q45 = "a" OR 24S ="A" OR Q4S5 ="5" OR Q4S="B" OR Q4S="c" OR Q4S ="C" OR Q
45+"d" OR Q4S="D" OR Q4S5 =“e" OR Q4S ="E" THEN S89@ ELSE 5830

583¢ LOCATE 15,1

5849 PPINT"

58S@ PRINT®
S36@ PRINT"
"

5873 LOCATE 15,1

S38@ GOTO 5768

S89@ IF Q4S ="c™ OR 04§ ="C" THEN 5989 ELSE 5939

5300 R47 = )

5913 PRINT" Your response is correct.®
$92@ GOTO 6019

5930 IF 147 » 1 50TO 5998 ELSE 594¢
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5948 PRINT® Your response is incorrect. Press the enter ey fo
‘I

5353 PRINT""

5968 PRINT™ further explanation.®

5378 AS = INKEYS: IF AS = “" GOTO S97¢@

5980 I47 = 1: R=Rel: GOTO 5268

5990 W47 sl

6600 PRINT® Your response is incorrect. The correct answer is
c.”

6013 LOCATE 23,58: PRINT"Press the enter key."

6328 AS = INKEYS: IF AS = "™ GOTO 6020

6333 R4 = R4L+R42+R43+R44+RE6+R47

6240 Wa = WAleW42+WA3+WA4+W46+W 47T

6350 FIRST4 = R4 +W4-R

606@ T4S = TIMES

6873 TIMES = “9@:008:00"

6380 ‘screen 19

609@ SCREEN @,1: COLOR 15,1,11: CLS

613@ LOCATE 1,32: PRINT"Unit 4: Screen 19"

611@ LOCATE 7,1

6128 PRINT" This concludes the discussion of Unit 4: The Area Under
a"

6130 PRINT"®

6143 PRINT" Normal Curve Lying Below or Above a Given Observation. You wo
rked®

6153 PRINT™"™

616@ PRINT" correctly”;FIRST4"exercise(s) out of 6. There are 19 review"
6170 PRINT"®

6138 PRINT® problems for this unit. Would you like to work some review™
6198 PRINT""

6208 PRINT" problems ? Type y if yes or n if no and press the enter key."

6213 PRINT"®
6§22@ INPUT® ": 048
6238 IF Q4S = ™ ® OR Q4S = "Y"™ OR Q4S = "n™ OR Q4S = “N" GOTO 6248 ELSE LOCATE 1
7.,1: PRINT"
":LOCATE 17,1: SOTO 6228
6243 IF Q45 = "y" OR 24S = "Y™ GOTO 6258 ELSE 13350
6253 ‘screen 28
6263 SCREEN 2,1: COLOR 15,1,11: CLS
627@ LOCATE 1,32: PRINT"Unit 4: Screen 28"
628@ LOCATE S5,1: K4s=l

6290 PRINT" Problem 1. Wwhat is the area under the unit normal curve®
6383 PRINT""

6313 PRINT" below z = 8.62 ? Type in your answer (for"™
6328 PRINT™"

6338 INPUT" example, .4213) and press the enter key.";Q4S

6348 IF J41=0 THEN C41S = Q4$

6358 IF J4l=1 THEN C4lS = Q4§

6368 PRINT""

6378 IF 24S = "_,7324" GCTO 6388 ELSE 6410

638¢ P4l = )

§23@ PRINT" Your response is correct."
6430 GCTO 651@

5418 IF J41 = 1 COTO €470

€428 PRINT" Your response is incorrect. Press the enter key®
6433 PRINT""®
6443 PRINT" for further explanation.”

6458 AS=INKEYS: IF aS="" COTO 6453
6468 J41 = 1: Papsl: COTO 668
6470 Q41 = ]

6483 PRINT" Your response is incorrect. The correct answer™
649@ PRINT""
6500 PRINT® is .7324."

€518 LOCATE 23,53: PRINT"Press the enter key."
6528 AS=INKEYS: !F ASa®® GOTO 652@
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6539 GOSUB 6559
654@ IF Q4S = "y" OR Q4S5 = "Y" GOTO 661@¢ ELSE 10358

655@ CLS: LOCATE 5,1

656@ PRINT" wWould you like to work another review problem ? Type"
6578 PRINT""

653@ INPUT" y if yes or n if no and press the enter key.";Q4$

659@ IF Q4S = "y"™ OR Q4S5 ="Y™ OR Q4S5 = "n" OR Q4S5 = "N" THEN 66808 ELSE LOCATE 7,
l: PRINT"

": LOCATE 7,1: GOTO 6580
6630 RETURN
6618 'screen 21
6620 SCREEN &,1: COLOR 15,1,11: CLS
6633 LOCATE 1,32: PRINT"Unit 4: Screen 21"
€640 LOCATE S,1: Kd4=2

665@ PRINT™ Problem 2. What is the area under the 'nit normal curve®
6660 PRINT™"

667@ PRINT"™ above z = -2,38 ? Type in your answer (for”™
6683 PRINT™"

669@ INPUT™ example, .4213) and press the enter key.":Q4S

6783 IF J42a@ THEN C42$ = C4§$

671@ IF J42»1 THEN D42S = Q4$

6728 PRINT™"

6733 IF Q4S = ",9913" THEN GOTO 6740 ELSE 6770

6740 P42 = )

6758 PRINT® Your response is correct.”
6760 GOTO 6878

6778 IF J42 = 1 GOTO 6838

678@ PRINT® Your response is incorrect. Press the enter key"
6799 PRINT™"
6808 PRINT" for further explanation.”

6813 AS=INKEYS: IF AS="" GOTO 6810
6823 J42 = l: P=pP+l: GOTO 1510@

6830 Q42 = 1

6848 PRINT® Your response is incorrect. The correct answer™
635@ PRINT*™

6863 PRINT" is .9913,."

68708 LOCATE 23,58: PRINT"Press the enter "ey."

688@ ASSINKEYS: IF AS="" GOTO 6888

689@ GOSUB 655@

6338 IF Q4S = "y™ OR Q4S = "Y" GOT? 691@ ELSE 10358
6918 'screen 22

6920 SCREEN @,1: COLOR 15,1,l1: CLS

6938 LOCATE 1,32: PRINT™ Unit 4: Screen 22"

63408 LOCATE S,1: Kd4=3

695@ PRINT® Problem 3. A normal distribution has a mean of 88 and a”
6363 PRINT"*

6973 PRINT® standard deviaticn of 5, wWhat is the percent of"
5§38@ PRINT™"

£39@ PRINT" scores below the raw-score of 79 ?°

793@ PRINT™®

7018 PRINT" a. 2.28%"

7323 PRINT® D, S.40%"

7333 PRINT" c. 1@.88%\"

7248 PRINT® d. 97.72%

7858 PRINT""™

736@8 PRINT" Type in a, b, c, or d for your answer and press”
7273 PRINT™"

7388 INPUT® the enter key.";:Q43

7293 IF J43=3 THEN C43S = Q45

7136 IF J43=) THEN D43S = 04§

7.13 PRINT"®

7120 IF Q4S = "a®™ OR C4S ="A"™ OR 24S ="b"™ OR Q4Ss"B"™ OR Q4S="c" OR Q4S ="C" OR Q
45="d"™ OR Q4$s"D" THEN 719@ ELSE 7138@

712@ LOCATE 16,1

7140 PRINT®
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717@ LOCATE 16,1

718@ GOTO 7068

719@ IF Q4S =
7203 P43=l
721@ PRINT"

7228 GoTO 7310

“a® OR Q4S = "A™ THEN 7200 ELSE 7238

Your response is correct.”

7230 IF J43 = 1 GOTO 7298 ELSE 7240

7248 PRINT"

:'

725@ PRINT""
7260 PRINT"

727@ AS = INKEYS:

7283 J43 = 1:
7290 Q43 =1
7309 PRINT®
a.”

Your response is incorrect. Press the enter key fo

further explanation.”
[F AS = *" GOTO 72790
P=Pe+l: GOTO 4259

Your response is incorrect. The correct answer is

7318 LOCATE 23,58: PRINT"Press the enter vey."

7320 AS = INKEYS:

IF AS = "% GOTO 7328

7330 GOSUB 655@

734@ IF Q45 =
7359

7368 SCREEN @,
7376@ LOCATE 1,
7380 LOCATE S,

7338 PRINT"
740@ PRINT"®
7410 PRINT®
7420 PRINT"®
7438 PRINT®
7449 PRINT"®
7458 PRINT"
7463 PRINT®
7470 PRINT"
7480 PRINT”
7438 PRINT™"
7530 PRINT"
7519 PRINT"®
7520 INPUT"
7530 IF J44=0
7540 IF J44=1
7558 PRINT™"
7568 IF Q4S5 =

452"d™ OR Q4S="D"

“y®" OR Q4S5 = "Y™ GOTO 7358 ELSE 10350

‘screen 23

l: coLor 15,1,11: CLS

32: PRINT™ Unit 4: Screen 23%
l: K4=4
Problem 4. A normal population has a mean of 18¢ and a-

standard deviation of 1@. What is the percent of"
scotres above the raw-score of 1162%

1.60%"
5.37%"
S5.48%"
94.52%

a.
b.
c.
d.

Type in a, b, ¢, or @ for your answer and press”

the enter key.";Q4$
THEN C44S5=Q4S
THEN D44S=Q4S

OR Q4S5 ="A" OR Q45 ="b™ OR Q45="B" OR Q4S="c" OR Q4S a=C"®
THEN 7633 ELSE 7578

“am OR Q

757@ LOCATE 16,1

7580 PRINT®
"

759@ PRINT"
"

7609 PRINT®
"

7613 LOCATE 16,1

7628 COTO 7509

7633 IF Q4S5 =
7640 P4d=l
765@ PRINT®

7668 SOTO 775@

7679 IF J44 =
7680 PRINT®
"

769@ PRINT™"
77@@ PRINT®

7713 AS = INKEYS:

"c” 24S = "C" THEN 7649 ELSE 7670
Your response is correct."

7733 ELSE 7680
Your response is incorrect. Press the enter key fo

1 SoTo

further explanation.”

IF AS = ™" COTO 771@
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7728 J44 = 1: Pa=p+l: GOTO 4540

7738 Q44 =)

7740 PRINT® Your response is incorrect. The correct answer is
L]

c.
775@ LOCATE 23,58: PRINT"Press the enter key."

7760 AS = INKEYS: IF AS = "* GOTO 7760

7773 GOSUB 6550

7788 IF Q4SS = "y" OR Q4S = "¥Y" GOTO 7798 ELSE 10350
7790 ‘screen 24

78230 SCREEN @,1: COLOR 15,1,11: CLS

7813 LOCATE 1,32: PRINT™ Unit 4: Screen 24"

7828 LOCATE 5,1: K4=5S

7838 PRINT" Problem S. Which of the following reflects the best *

7840 PRINT""™

7850 PRINT" performance on a test 2"

7868 PRINT"®

787¢ PRINT" a. z-score = -2,96"

7883 PRINT® b. 1 standard deviation above the mean."
7838 PRINT® C. percentile rank of 8¢ "

7933 PRINT® d. a z-score of 1.85"

79123 PRINT" e. a percentile rank of 2.28"

7928 PRINT"™"™

7938 PRINT" Type in a, b, ¢, d, or e for your answer and press

7949 PRINT"™
795@ INPUT" the enter key.";04$
7960 IF J$S=3 THEN C455=04$
7973 IF J45=1 THEN D455=Q4S
7988 PRINT""
7930 IF Q4S5 = "a" OR C4S ="A™ OR Q45 ="b"™ OR Q4S="B” OR Q4S="c¢" OR C4S ="C" OR @
452"d" OR Q4S="D" OR Q4S = "e™ OR Q4S ="E"™ THEN 8369 ELSE 80@¢
8299 LOCATE 15,1
8010 PRINT"
L]

8028 PRINT®
-
8230 PRINT"

8243 LOCATE 15,1

8353 GOTO 7938

8868 IF Q4S5 = "d" OR Q45 = "D™ THEN 8@7@ ELSE 8139

8872 P4S=1

838¢ PRINT™ Your response is correct.™
8399 GoTO 8188

8130 IF J45 = 1 GOTO 81680 ELSE 8110

8119 PRINT® Your response is incorrect. Press the enter key fo
"

8123 PRINT""

8133 PRINT® further explanation.”

8140 AS = INKEYS: IF AS = *~ COTO 81449
815@ J4S = 1: p=psl: GOTO 8220

8169 Q45 =}

8178 PRINT™ Your response is incorrect. The correct answer is
da.”

8132 LOCATE 23,58: PRINT"Press the enter key."

8130 AS = INKEYS: IF AS = "= GOTO 819¢

8@ GOTO 8320

82123 AS = [NKEYS: IF AS » "% GOTO 8218

82208 ‘screen 24a

8233 CLS:LOCATE 1,32: PRINT"Unit 4: Screen 24a": LOCATE 5,1

3243 PRINT" Change the z-sccres to percentile ranks and compare®
8253 PRINT""®

8263 PRINT" all of the percentile ranks. The higher the percentile”
8278 PRINT""

3289 PRINT® rank, the better the test score."

8293 LOCATE 23,58: PRINT"Press the enter key."
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8300 AS = INKEYS: IF AS = "% GOTO 8300

8319 GoTO 7799

8329 GOSUB 6559

8330 IF Q45 = “y™ OR Q4S = “Y" GoTO 8340 ELSE 13350
8340 'screen 25

8350 SCREEN @,1: COLOR 15,1,11: CLS

8360 LOCATE 1,32: PRINT"Unit 4: Screen 25"

837@ LOCATE 5,1: Ké=6

8380 PRINT" Problem 6. What is the area under the unit normal curve"
8390 PRINT"™"

8400 PRINT" below z = ~1.47 ? Type in your answer (for”
8410 PRINT"®

8420 INPUT® example, .4213) and press the enter key."; Q4S8

8430 IF J46=0 THEN C46S = Q4S

8440 IF J462) THEN D46S = Q4s

8458 PRINT™"

8468 IF Q4S = ".3708" GOTO 847@¢ ELSE 8500

8470 P46 = 1

8480 pRINT" Your response is correct.”
8499 GOTO 8639

8508 IF J46 = 1 GOTO 8560
8513 PRINT"

8520 PRINT""

8539 PRINT” for further explanation.®
8540 AS=INKEYS: IF AS="" GOTO 8540

855@ J46 = 1: pPaP+l: GOTO 664
8560 Q46 = 1

8579 PRINT"

8580 PRINT""

8538 PRINT" is .@798."

8680 LOCATE 23,58: PRINT"Prese« the enter key."
8613 AS=INKEYS: IF AS="" GOTO 8618

86208 GOSUB 6558
8633 IF Q4S = "y" OR Q45 = "Y* GoOTO 8648 ELSE 13350

8640 ’'screen 26

8650 SCREEN 0,1: COLOR 15,1,11: CLsS

8663 LOCATE 1,32: PRINT"Unit 4: Screen 26"
8670 LCCATE S,1: K4a=?

Your response is incorrect. Press the enter key*®

Your response is incorrect. The correct answer®

3689 PRINT"® Problem 7. What is the area under the unit normal curve”
698 PRINT"™®

8;33 PRINT: above z = 1,29 ? Type in your answer (for®
8713 PRINT"™

8728 INPUT" example, .4213) and press the enter key.";Q4s

8733 IF J47=39 THEN C47S = Q4S

8748 IF J47~1 THEN D47s = Q45

8758 PRINT™™

87683 IF Q45 = ".@985" THEN GOTO 8778 ELSE 8809

8778 P47 = 1

8780 PRINT" Your response is correct.™

8798 GOTO 89@0
3880 IF J47 = 1 GOTO 88686

8810 PRINT" Your response is incorrect. Press the enter key"
3828 PRINT"™™
8833 PRINT® for further explanation.”

8840 AS=INKEYS: IF ASa™" GOTO 8840
885¢ J47 = 1: P=p+l: GOTO 1512
8860 247 = )

8370 PRINT" Your response is incorrect. The correct answer”™
2980 PRINT""
3338 PRINT® is .2985."

8923 LOCATE 22,58: PRINT"Press the enter key,"
3913 AS=INKEYS: IF AS="" GOTO 8918

3929 GOSUB 6558
8938 IF 04S = "y™ OR 24S = "Y" GOTO 8940 ELSE 13350
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8948 ‘'screen 27

8958 SCREEN @,1: coLor 15,1,11: CLs

8968 LOCATE 1,32: PRINT® Unit 4: Screen 27"
8970 LOCATE S,l: K4=8

8980 PRINT™ Problem 8. A normal distribution has a mean of 70 and a”
8938 PRINT™"

9003 PRINT® standard deviation of 6, what is the percent of"
901@ PRINT™"

9028 PRINT® scores below the raw-score of 85 2"

90339 PRINT"™

934@ PRINT" a. @.62%"

905@ PRINT" b. 85.63w"

906@ PRINT® Cc. 99.00%"

9878 PRINT" d. 99.38\"

938@ PRINT™™

989@ PRINT" Type in a, b, ¢, or d for your answer and press®
9123 PRINT"*

9118 INPUT" the enter key.*;Q4s$

9128 IF J48=9 THEN C48S = Q4$
9133 IF J48=1 THEN D48S = Q4s

9143 PRINT"™
9153 IF Q4S = "a"™ OR Q4S5 ="A" OR Q4S ="b" OR Q4S$S="B" OR Q4S="c” OR Q4SS ="C* OR Q

45=2"d" OR Q4S="™D" THEN 9220 ELSE 9160
916@ LOCATE 16,1
91738 PRINT"

918@ PRINT"
9138 PRINT"

9220 LOCATE 16,1
921@ GOTO 9098
9220 IF Q4S = "d” OR 245 = "p* THEN 9233 ELSE 9260

9238 p4gal

9248 PRINT" Your response is correct."
9250 GOTO 9344

9268 IF J48 = 1 GOTO 9329 ELSE 9279

9279 PRINT" Your response is incorrect. Press the enter key fo
"

9283 PRINT"" )

9238 PRINT® further explanation.”

9333 AS = INKEYS: IF AS = =w GOTO 9380
9313 J48 = 1: p=P+l: GOTO 4258

9328 Q48 =1
923@ PRINT" Your response is incorrect. The correct answer is
d.=

9348 LOCATE 23,58: PRINT"Press the enter key."

9358 AS = INKEYS: IF AS = "® GOTO 9354

936@ GOSUB 65583

9378 IF Q4SS = "y" OR Q4S = my» GOTO 9388 ELSE 1@1S0
9380 ‘'screen 28

9398 SCREEN @,1: COLOR 15,1,11: cLs

3438 LOCATE 1,32: PRINT" Unit 4: Screen 28"

9418 LOCATE S,1: K4=9

9420 PRINT™ Problem 9. A normal Population has a mean of 183 and a"
9428 PRINT™"

944@ pPRINT" standard deviation of 8. What is the percent of"
3453 PRINT"®

3460 PRINT® scores above the raw-score of 99 ?2"

94728 PRINT"™

9483 PRINT" a. l10.56%"

9496 PRINT® b. 18,75%"

3338 PRINT® C. 89.25%"

9510 PRINT* d. 89.441%

9?20 PRINT""

953@ PRINT" Type in a, b, ¢, or d for your answer and press*”
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954@ PRINT"®
955@ INPUT"

184

the enter key.";Q4S

956@ IF J49=@ THEN C49S=Q4S
9578 IF J49=1 THEN D49S=Q4S

9583 PRINT""

9598 IF Q4S5 = ™a™ OR Q4$ ="A" OR Q45 ="b"™ OR Q4S="B" OR Q4S="c"

OR Q4S ="C" OR Q

4S="d™ OR Q4$="D" THEN 9660 ELSE 9608
968@ LOCATE 16,1

$613 PRINT"
-

9629 PRINT™
-

9630 PRINT"

9648 LOCATE 16,1

9658 GOTO 9530
9663 IF Q4S5 = "d" OR Q4S = "D" THEN 9678 ELSE 9708

9670 P49el
968@ PRINT"

Your response is correct."

9690 GOTO 97880
973¢ IF J49 = 1 GOTO 9760 ELSE 9719

971@ PRINT"
"

9728 PRINT""
9738 PRINT®

974@ AS = INKEYS:

Your response is incorrect. Press the enter key fo

further explanation.”™
IF AS = ™" GOTO 9740

975@ J49 = 1: P=P+l: GOTO 4548

9760 Q49 =1
9773 PRINT"
d.”

Your response is incorrect. The correct answer is

973@ LOCATE 23,58: PRINT"Press the enter key."

979@¢ AS = INKEYS:

IF AS = "* GOTO 9794@

98@8 GOSUB 655¢
981@ IF Q4S = "y™ OR Q4S5 = "Y" GOTO 9820 ELSE 1335¢

38232

‘screen 29

9830 SCREEN @,1: COLOR 15,1,11: CLS

3843 LOCATE 1,32: PRINT" Unit 4:

Screen 29"

3858 LOCATE 5,1: K4s=l@

9368 PRINT®
9878 PRINT™"
9838 PRINT™
989@ PRINT"®
398@ PRINT"
9913 PRINT®

992@ PRINT"
9932 PRINT"
9948 PRINT®
995@ PRINT™"
9963 PRINT"
-

997@ PRINT""
9988 INPUT"

Problem 1@. wWhich of the following reflects the poorest™
performance on a test ?*

a. z-score of @g*
b. 1.5 standard deviation below the mean."

c. percentile rank of 7.08"
d. a z-score « -1.41"
e. a percentile rank of 94"

Type in a, b, ¢, d, or e for your answer and press

the enter key.";Q4S

9990 IF J412=@ THEN C410S=0Q4S
1332@ IF 341@=1 THEN D410S=Q4S

13018 PRINT™™
10222 IF Q45 = "a™ OR Q4S ="A" OR Q45 ="b™ OR 24$="B" OR Q4s="¢

2452"d" OR Q4S$="D"

" OR Q4S ="C" OR
CR Q4S5 = “e™ OR Q4S ="E™ THEN 10096 ELSE 13030

-Jd38@ LOCATE 15,1

132348 PRINT"

13058 PRINT®
-

19368 PRINT®
-

13278 LOCATE

15,1
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10089 GOTO 9968

18899 IF Q4$ = "b~ OR Q4S = "B™ THEN 10100 ELSE 10130
1010@ P4l9=1

10119 PRINT" Your response is correct."
10128 GoTO 10210

1313@ IF J412 = 1 GOTO 10190 ELSE 19140

13140 PRINT" Your response is incorrect. Press the enter key £
or*”

13158 PRINT™"

13163 PRINT™ further explanation.*

12178 AS  INKEYS: IF AS = "* GOTO 19170

13180 J419 = 1: p=p+l: GOTO 10240
18130 Q413 =]

13209 PRINT" Your response is incorrect. The correct answer is
b,*”

18218 LOCATE 23,58: PRINT"Press the enter key."

10229 AS = INKEYS: IF AS = "% GOTO 10228

13238 coTo 103540

18249 'screen 29a

1825@ CLS:LOCATE 1,32: PRINT"Unit 4: Screen 2%a*

18260 rocare s,1
13278 pRINT"
10289 pRINT""

Change the z-scores to -ercentile ranks and compare®

19298 pRINT" all of the percentile ranks. The lower the percentile"
10300 PRINT"™ -
18310 pRINT® rank, the poorer the test score.”

10320 LOCATE 23,58: PRINT"Press the enter key."
12330 AS = INKEYS: IF AS = "® GOTO 1@33@

18348 coTO 9828

18358 'screen 30

13360 CLS: LOCATE 1,32: PRINT™Unit 4: Screen 3g"

13379 LOCATE 8,1
13388 PRINT" Turn the printer on and press the enter key."

18390 AS = INKEYS: IF AS = "™ GOTO 10390

13460 1F k4=@ GOTO 1a5602
13413 P4 = P4!‘P(Z'F(30?44*PdS‘Pd6'?47‘?48‘?49‘P413

13420 Q4 = 041‘0420043*04‘*0450046004700486049‘0410
18430 SEC4 = p4+Q4-P
18443 PrRINT™"

12458 PRINT® The number of correct exercises is";FIRST4

1246@ PRINT™"

13479 PRINT™ The number of incorrect exercises is";6-FIRST4"
12480 PRINT™"

13490 PRINT"™ The number of correct exercises after remediation i
S";R-W4

19500 PRINT"*

13513 pRINT" The number of correct problems is";SECY

13528 PRINT"™"

13533 FRINT® The number of incorrect “roblems is”;K4-SEC4"™

13542 PRINT""®

125538 pRINT" The number of correct Problems after remediation is
" P-04

;3560 LPRINT® Unit 4: Area “nder a Normal Curve Lying Below or Above a G
en

15370 LPRINT® Observation.®

13588 LPRINT™"

13590 LPRINT® ";NAMS,NOS, T4S

13600 LPRINT"®

1261@ LPRINT® The number of correct exercises is";FIRST4

10620 LPRINT""

12632 LpPRINT™ The number of incorrect exercises i8$%;6~FIRST4
12643 LPRINT""

;afse LPRINT" The numter of correct exercises after remediation
1S"; R-w4

13660 IF K4=d GOTO 12733

126790 LPRINT” ":TIMES
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Iagg: L::iNT:. The number of correct problems 18" ;SEC4

13 L NT

10780 LPRINT" The number of incorrect problems is";K4-SEC4

13710 LPRINT™"®

13729 LPRINT" The number of correct problems after remediation i
$";P-Q4

12738 LPRINT"”

10749 IF [4l=1 COTO 18770

13750 LPRINT" Exercise 1 response was correct.”,A41S:GOTO 18796
18769 LPRINT"™

1@77@ LPRINT" Exercise 1 response was incorrect.”,A41S,B41S
18788 LPRINT"™

18798 LPRINT"®: IF I142al GOTO 10820

13800 CLPRINT" Exercise 2 response was correct.”,A42S:GOTO 13849
1¢81@ LPRINT""

13829 LPRINT" Exercise 2 response was incorrect.”,A425,B42S
13830 LPRINT"™"

1384@ LPRINT"™: IF I43=1 GOTO 1087@

13850 LPRINT" Exercise 3 response was correct.”,A43$:GOTO 10894
18860 LPRINT™™

13878 LPRINT" Exercise 3 response was incorzect.”,A435,B438
1388@ LPRINT""

12899 LPRINT"®: IF I44=1 GOTO 18929 .

12909 LPRINT" Exercise 4 response was correct.®,Ad44S:GOTO 10949
10912 LPRINT"™

12928 LPRINT® Exercise 4 response was incorrect."”,A44S,B44S
18938 LPRINT""™

1894@ LPRINT"™: IF 146=1 GOTO 12978

1995@ LPRINT" Exercise 5 response was correct.",Ad46S: GOTO 1999¢
12963 LPRINT""

13970 LPRINT" Exercise 5 response was incorrect.”,A465,B46$
18988 LPRINT™"

18990 LPRINT"": IF I47=1 GOTO ll@2@

1128@ LPRINT" Exercise 6 response was correct.”,A47S: GOTO 11049
1181@ LPRINT®"

11328 LPRINT" Exercise 6 response was incorrect.",A47S,B47S
11339 LPRINT""

11049 IF k4<l GOTO 11640

11958 LPRINT®": IF J4l=l GOTO l11e8e

1186@ LPRINT" Problem 1 response was correct.”,C41S: GOTO 11190
11370 LPRINT"®

11388 LPRINT" Problem 1 response was incorrect.”,C41$,D41S
11993 LPRINT™"™

11138 IF K4<2 GOTO 11640

11118 LPRINT"™: IF J42s1 GOTO 11140

11120 LPRINT* Problem 2 response was correct.”,C42S: GOTO 1116@
11130 LPRINT"™"

11140 LPRINT" Problem 2 response was incorrect.”,C42S,D42$
11158 LPRINT""

11160 IF K4<3 GOTO 11646

1117@ LPRINT"": IF J43=1 GOTO 11208

11189 LPRINT® Problem 3 response was correct.",C43S: GOTO 11229
11198 CLPRINT"™

11283 LPRINT" Problem 3 response was incorrect.”,C435,D43$
11210 LPRINT®"

11228 IF K4<4 GOTO 11648

11230 LPRINT"": IF J44=1 GOTO 11268

1124@ LPRINT" Problem 4 response was correct."”,C44S: GOTO 11288
1125 LPRINT"®

11263 LPRINT® Problem 4 response was incorrect.",C445,D44S
11270 LPRINT®®

1128@ IF K4<S5 GOTO 11640

1129@ LPRINT"": IF J4S5=1 GOTO 11320

11309 LPRINT® Problem S response was correct.",C45S: GOTO 11349

11310 LPRINT®®
1132¢ LPRINT" Problem S response was incorrect."”,C455,D455
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1133@ LPRINT™"

11340 IF K4<6 GOTO 11640

11358 LPRINT""™: IF J46=1 GOTO 1138@

11368 LPRINT™ Problem 6 respcnse was correct.”,C46S: GOTO 11400
11373 LPRINT""

11383 LPRINT® Problem 6 response was incorrect.”,C46$,D46S
11390 LPRINT™"™

11433 IF K4<7 GOTO 11640

11410 LPRINT"": IF J47=1 GCTO 11440

11420 LPRINT™ Problem 7 response was correct.”,C47S: GOTO 11468
11430 LPRINT™"

11443 LPRINT" Problem 7 response was incorrect.”,C475,D47S
11458 LPRINT""™

11468 IF K4<8 GOTO 11640

L1470 LPRINT"": IF J48=] GOTO l150@

1148@ LPRINT" Problem 8 response was correct.”,C48S: GOTO 11520
11490 LPRINT""

11533 LPRINT" Problem 8 response was incorrect.”,C485,D48S
11518 LPRINT""

11528 IF K4<9 GOTO 11644@

1153@ LPRINT™": IF J49=1 GOTO 11568

1154@ LPRINT" Problem 9 response was correct.",C49S: GOTO 11580
1155@ LPRINT™"™ .

11563 LPRINT" Problem 9 response was incorrect.”,C495,049S
1157@ LPRINT"™

11533 IF K4<l@ GOTO 11640

11598 LPRINT"™: IF J418=1 3¢T0 11629

11633 LPRINT" Problem 10 response was correct.”,C418S: GOTO 116483

11619 LPRINT""™
11622 LPRINT" Problem 18 response was incorrect.”,C4135,0410$

11620 LPRINT""™
11648 CLS: CHAIN “unitS"
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19 CoumoN Nams,NOS

20 'Unit S

3@ SCREEN 9,1: COLOR 15,1,15: cLs

4@ LOCATE 3,38: PRINT"Unit S*"

52 LOCATE 6,9 : PRINT"Part 1. Area Under a Normal Curve Lying Between Two Observ

ations.

€0 LOCATE 8,9: PRINT"Part 2. The Area Under a Normal Curve Relative to the Curve
’sﬂ

7@ LOCATE 1@,9: PRINT® Standard Deviation.®

80 LOCATE 23,58: PRINT"Press the enter key.”
93 AS = INKEYS: IF AS = "% GOTO 9@

100 R=g

11@ TIMES ="Q@:0@:00"

123 SCREEN @,1: COLOR 15,1,15: CLS

133 LOCATE 1,32: PRINT™ Unit S: Screen ii"

148 LOCATE 4,1
158 PRINT" Objectives: At the end of this lesson, the student should be able"

168 PRINT™"

173 PRINT” to:

13@ PRINT™"™

139 PRINT" 1. Approximate the proportion of area under a normal™

2@3 PRINT"®
218 PRINT™ curve lying between two given observations.

773 PRINT""™
23@ PRINT"™ 2. Give the percent of area under a normal curve "

24@ PRINT""™ . .
253 PRINT™ relative to the curve's standard deviation.”

260 PRINT""™

273 PRINT® 3. Approximate the number of observations that belongs
L

2383 PRINT™"

293 PRINT" to a given normal population relative to the popula
tion'g”

383 PRINT™"

313 PRINT® standard deviation."

323 LOCATE 23,58: FRINT"Press the enter key.”
333 AS=INKEYS: IF ASs"" GOTO 330

342 CLS: LOCATE 1,32: PRINT" Unit 5: Screen 1"

258 LOCATE 7,38: PRINT"Part 1~

262 LOCATE 18,9: PRINT" Area Under a Normal Curve Lying Between Two Observati
ons®™

378 LOCATE 23,58: PRINT"Press the enter key."

382 AS = INKEYS: [F AS = "= GOTO 38@

332 CLs

428 LOCATE 1,32: PRINT"Unit S5: Screen 2%

4.3 LOCATE 4,1

423 PRINT® Suppose that one wishes to find the area under the"
e

:3; g:i:;' unit normal curve between two z-values zl and z2, with 22"
wn

:Z: ::i:;' greater than or equal to zl. Using Table B, find the areas"

- -w

:é: ::;:;' ocelow 22 and 21, respectively. The area between zl and z2"
)

;gg §:§:g- is given by:"

518 PRINT™®

528 PRINT®"
533 PRINT" (area below 22) - (area below zl)."

540 LOCATE 23,58: PRINT"Press the enter key.”

S5@ AS = INKEYS: IF ASs"" GOTO S55@

56Q 'screen 3

$73 GOSUB 1378: LOCATE 1,l: PPINT"Unit S: Screen 3"
588 LOCATE 14,35: PRINT"21": LOCATE 14,63: PRINT*z2"
S9@ LOCATE 16,1: Zl=<.4: 22=1.6: GOSUB 200@
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633 PRINT® we will be interested in calculating the area of "
613 PRINT™™
620 PRINT® shaded regions of this type."

638 LOCATE 23,58: PRINT"Press the enter key."

640 AS=INKEYS: IF AS="" GOTO 640

658 ‘screen 4

663 SCREEN @,1: COLOR 15,1,15: CLS

67@ LOCATE 1,32: PRINT"Unit S: Screen 4"

6828 LOCATE 4,1

6938 PRINT® Example 1. A portion of Table B is shown below."
700 PRINT™"

713 PRINT™ z Area Below Area Above Ordinate”
723 PRINT""

73@ PRINT® 1.96 .9758@ .9259 .9584"
740 PRINT" 1.97 .9756 .0244 .8573"
75@ PRINT* 1.98 .9761 .0239 .0562"
768 PRINT" 1.99 .9767 .3233 .@551"
7708 PRINT® 2,049 .9772 .8228 .@548"
788 PRINT™"

798 PRINT® The area under the unit normal curve between ®

833 PRINT™"

318 PRINT" 2]l = 1.96 and 22 = 1.99 is given by:

828 PRINT"®

338 PRINT" (area below 1.99) - (area below 1.96) ="

848 PRINT™"®

858 PRINT* .9767 - .9758 =*

868 PRINT""

873 PRINT® .QoL7"

88@ PRINT™"
892 COLOR 15,6,15

9@3 LOCATE 8,16: PRINT™ 1.96 .975¢ "
91@ LOCATE 6,28: PRINT" Area Below "
320 LOCATE 11,16: PRINT" 1.99 .9767 "

93@ COLOR 15,1,1S

943 LOCATE 23,58: PRINT"Press the enter key.,”

353 AS = INKEYS: IF AS=“" GOTO 958

963 [F JS6=l GOTO 11228

973 IF JSl=l GOTO 8860

989 'Screen S

39@ SCREEN @,1: COLOR 15,1,15: CLS

123@ LOCATE 1,32: PRINT"Unit 5: Screen S*

1818 LOCATE 4,1

1323 PRINT" Exercise 1. A portion of Table B is shown below.”

1233 PRINT*"

1343 PRINT" 2 Area Below Azea Above Ordinate™
1253 PRINT™"

1368 PRINT" 1.96 .975@ .0258 .2584"
1372 pRINT® 1.97 .9756 .0244 .8573"
1283 PRINT" 1.98 .9761 .0239 .8562"
123Q pPRINT® 1.99 .9767 .2233 .8551"
1138 PRINT" 2,20 L9772 .0228 .0548"
1119 pRINT™"®

1122 pRINT® Type in the area under the unit normal curve"

1133 PRINT®®

11423 PRINT" between 1.97 and 2.00 and press the enter key"
11538 PRINT"®

1168 INpPUT® (for example, .4523}).";Q5S

117@ IF IS1=@ THEN AS51$=0QSS

113@ IF ISls=]l THEN BS15=QSS$

1130 PRINT*®

122@ IF QSS =".03@16" OR {SS=™.16%" THEN 1218 ELSE 1248

1213 RS1 = )

1220 PRINT® Your response is correct."”

238 COTO 1349
148 IF ISl = 1 GOTO 1398
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1252 PRINT" Your response is incorrect. Press the enter key for"
1268 PRINT™"™
127@ PRINT™ further explanation.™

1298 AS = INKEYS: IF aAS="n® GOTO 1280
1298 151 = 1: R=Rel: SOTO 65@
1330 ws1 = )

1310 PRINT® Your response is incorrect. The correct answer is"
1320 pRINT™®
1333 prINT" .0016."

1340 cocaTte 23,58: PRINT"Press the enter key.®
135@ AS = INKEYS: IF AS ="" GOTO 1358.

1363 GoTo 1930

137@ SCREEN 2: CLS§

128@ s=14@0

1330 A=249

1428 P1=3,141593

1413 xC=320:YCalgg

1428 *draw axes

1430 SCREEN 2: cLS

14490 LINE (@,¥C+2)-(639,¥YC+2),1

1450 LINE (639,8)-(639,101),1

146@ FOR Xx=20 TO 628 STEP 2@

1470 LINE(X,YC+2) -(X,¥C+4),1

1480 NEXT X

14393 rocarte 1,78

1533 PRINT ~.4"

1513 LOCATE 7,78

1520 PRINT™.2%

1538 FOR Y = @ TO 75 STEP 29

1543 LINE (636,Y) - (639,Y),1

1558 NEXT Y

1563 LOCATE 14,1

157@ PRINT "2z®

1382 rccarte 14,15

15308 PRINT “-2%

1623 LOCATE 14,27

i161@ PRINT "-1"

1623 LOCATE 14,41

1623 PRINT “g»

1643 Locare 14,53

1653 PRINT "1*

1662 LOCATE 14,66

ifT@ PRINT "2%

1633 LOCATE 14,78

1633 PRINT "3®

1730 'draw jraph

1*12 xl--3.5:Yl--A'l/(SQR(Z'PI))'ExP(-(x1‘2)/2)
1728 X2%-3.4:Y2%-A%1/(SQR(2*PI)) *EXP (- (X2°2)/2)
1728 LINE(XCos'xl,YC*YI)-(XC*S'XZ,YC‘YZ),1

1743 FOR X=-3,4 TO 1.5 STEP .2

1752 Ya<A®1/(SQR(2°PI)) "EXP(-(X"2)/2)

63 LINE ~(XC+S*X,¥C+Y),1

3 NEXT X
3 PETURN
2

)

’

QoW W g g g ey

‘calculate area

B=g

Il=g

=3

N1

2 Fs}

a T'(((~1).(N‘1))'(Z.(Z'N-l)))/((2'(N-1))'F'(2'N-l))
2 B=BeT

e e s g
ar By
Ve

N IENVIRVN Y

3 NaN+)

33 F=Fe(N-])

32 IF N<29, GOTO 1859
33

12

Ma(1/SJR(2*PI);*B+.5
Il=eINT(M*1233033+.5),12000

D

PURVER Y
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1920 RETURN
1930 'screen 6

1948 GosuB 137¢

1950 LOCATE 1,1: PRINT"Unit S: Screen 6"

1963 21 = .S

1373 z2 = 1.8

138@ GosuB 202@¢

1993 GOTO 2070

2332 Y3 = -A*1/SQR(2*PI)*SXP(-(21°2)/2)

201@ LINE (XC+S*Z1,1@81)=-(XC+S*Z1,131+Y3)

2823 Y4 = -A*1/SQR(2*PI)*EXP(-(22"2)/2)

2330 LINE (XC+S*22,181)-(XC+S*22,101+Y4)

2043 PAINT (XC+S*22-1,(131+101+Y4)/2)

2858 PAINT (XC+S*Zlel, (181¢101+4Y3)/2)

2063 RETURN

2378 LOCATE 15,1

238@ PRINT " Example 2. This is the graph of the unit normal distribution.”

2230 PRINT ""
21@@ PRINT " The region under the curve between .50 and 1.8@ has"
211@ PRINT"™"
2128 PRINT *
2138 PRINT""

been shaded. From Table B, the area of this shaded "

(area below 1.80) - (area below .58) ="

2143 PRINT * region =
21583 PRINT"™"
2163 PRINT " .9641 - .6915 = ,2726.%

217@ LOCATE 23,58: PRINT"Press the enter key."”

2180 AS = INKEYS: IF AS="" GOTO 2188

2198 * Screen 7

2209 GOSUB 1370

221@ LOCATE 1,1l: PRINT"Unit S5: Screen 7"

2220 LOCATE 16,1

2238 z1 = .75

2240 22 = 2!

2250 GosuB 2009

226@ FRINT " Exercise 2. The region under the curve between 8.75 and 2.30"

227@ PRINT"™™

2283 PRINT * has been shaded. Using Table B, type in the area of
this®

2290 PRINT"®

2238 INPLT " shaded region and press the enter key.";QS$

231@ IF 152=@ THEN AS25=2QSS

2328 IF I52=1 THEN B525=Q5$

2333 PRINT""

2243 IF Q5SS =".2@38" OR Q5S="2@.18%" THEN 23%a ELSE 2384
2358 RS2 = 1

2363 PRINT™ Your response is correct.”
2373 GOTO 2469

2382 IF [S2 = 1 SOTO 2430
2330 PRINT" Your response is incorrect. Press the enter key for"

2428 PRINT" further explanation.”

2418 AS = INKEYS: IF AS="" GOTO 2410

242@ 152 = 1: R=Rel: GOTO 1933

2423 wS2 = ]

2439 PRINT® Your response is incorrect. The correct answer is®
2458 PRINT™ .2338."

2450 LOCATE 23,58: PPINT"Press the enter key."

2473 AS = INKEYS: IF AS ="" GOTO 2470,

2483 'screen 8

243@ SCPEEN 2,1: CCLOR 15,!,15: CLS

2532 LOCATE 1,32: PRINT"Unit S: Screen 8%

2512 L2CATE 4,1

2523 PRINT" Example 3. another portion of Tabie 8 is shown below.”

2333 PRINT""

2548 PRINT™ 2 Area BSelow Area Above Ordinate”
2553 PRINT™™
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256@ PRINT"™ -0.6@ .2743 .7257 .3332"
257@ PRINT™ -9.59 2776 .7224 .3352"
258@ PRINT™ -2.58 .2810 .719¢@ .3372"
253@ PRINT" -8.57 .2843 .7157 -3391"
2630 PRINT" -3.56 .2877 <7123 .34l0”
2613 PRINT™"™

2628 PRINT® The area under the unit normal curve between®

2638 PRINT"™"

264@ PRINT" zl = -3.68 and 22 = -@.57 (note that -@8.57 > -0.60)"
2653 PRINT"™

2668 PRINT"™ is given by (area below -8.57) -~ (area below -0.6@) a”
267@ PRINT™®

2680 PRINT" .2843 - ,2743 = .3l@6."

269@ COLOR 15,6,15

2726 LOCATE 8,16: PRINT"-0.68 .2743 "

2713 LOCATE 6,28: PRINT"™ Area Below "

272@ LOCATE 1l1,16: PRINT"-0.57 .2843 "

273@¢ COLOR 15,1,15

2748 LOCATE 23,58: PRINT"Press the enter key.”

275@ AS = INKEYS: IF AS = “" GOTO 2759

2768 'screen 9

277@ CLS

2793 LOCATE 1,32: PRINT"Unit S5: Screen 9%

2730 LOCATE 4,1

2838 PRINT® Exercise 3. A portion of Table B is shown below.”

2819 PRINT"®

2828 PRINT® z Area Below Area Above Ordinate”
2833 PRINT™"

2840 PRINT® -3.60 .2743 7257 .3332"
295Q PRINT" -0.59 2776 .722¢4 .3352"
296@ PRINT" -3.58 .2812 .7198 .3372%
287@ PRINT" -3.57 .2843 7157 .3391"
2683 PRINT" -8.56 .2877 7123 .341e"
289@ PRINT""

2938 PRINT® Type in the area under the unit normal curve*

2913 PRINT™"

2923 PRINT" between -3.59 and -@.56 (note that -@.56 > ~@.59)
293@ PRINT™"

2349 INPUT" and press the enter key (for example, .4231).%;QS5$

2950 IF [S53ed THEN AS3Se2SS

236@ IF 1S3al THEN BS3S$=(QSS

2370 PRINT"™

2983 IF Q5SS =".Ql31" OR QS55="1,Q01%" THEN 2990 ELSE 3220
2938 RS3 = |

1338 PRINT™ Your response is correct.”
301¢ GOoTO 3128

3320 IF 153 = 1 GOTO 308@

3032 PRINT® Your response is incorrect. Press the enter key for"”
334@ PRINT™"
335@ PRINT” further explanation.”

3363 AS » INKEYS: IF ASa™" GOTO 32363
3373 153 = 1l: R=Rel: GOTO 2480

1033 WS3 = 1

1439 PRINT® Your response is incorrect. The correct answer is”
1133 PRINT™"

3112 PRINT" .a1eL."

2123 LOCATE 23,58: PRINT"Press the enter key."

7132 AS = INKEYS: IF AS ="" GOTO 3132.

113Q@ 'screen 1@

3150 SCREEN 2: TLS

3163 GOSUB 1372

3173 LOCATE 1,1l: PRINT""nit S: Screen 13"
2180 z1 =« ~2.24

3193 22 = -1t

3200 cosuB 249d@e

321@ LOCATE 15,1
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3229 PRINT™ Example 4. This is the graph of the unit normal distribution.”
3230 PRINT""

3242 PRINT" The region under the curve between -2.24 and -1.00 "
3250 PRINT™"

3263 PRINT"™ is shaded. Frem Table B, the area of this shaded”
327@ PRINT™"

3233 PRINT™ region = (area below -1.30) - (area below -2.24) ="
329@ PRINT""

3398 PRINT® .1587 - .08125 = _,1462."

3318 LOCATE 23,58: PRINT"Press the enter key.™
3320 AS = INKEYS: IF AS = "% 5OTO 3329

3330 *screen 11

3342 SCREEN 2: CLS

3352 cosus 1379

3363 LOCATE 1l,1l: PRINT"Unit S: Screen 11"

3378 21 = -1,5

3380 22 = -.2

3390 cosus 2009

3408 LOCATE 16,1

3413 PRINT" Exercise 4. The region under the unit normal curve between ~-1.5¢"

3420 PRINT""

343@ PRINT" and -8.20¢ is shaded. Type in the area of this shaded”™
3448 PRINT™"
3458 INPUT™ region and press the return key.";QS$S

346@ IF IS4=@ THEN AS4S=Q5S
3470 IF [S4=1 THEN BS4S$=Q5S
3480 PRINT™"
3490 IF 35S =%.3539" OR Q5S="35.39%" THEN 3588 ELSE
RS4 = 1
3518 PRINT" Your response is ccrrect.”
3528 GOTO 3618
3532 IF 154 = 1 GOTO 3588
3548 PRINT" Your response is incorrect. Press the enter key for"™
3550 PRINT" further explanation.”
3568 AS = INKEYS: [F AS="" GOTO 3568
3578 154 = l: R=R+¢l: GOTO 3140
3580 wS4 = 1
3S9@ PRINT® Your response is incorrect. The correct answer is”
16208 PRINT"® .3539."
3618 LOCATE 23,58: PRINT"Press the enter key.”
3628 AS = INKEYS: IF AS ="" GOTO 3620.
3632 'screen 12
3643 SCREEN @,1: COLOR 15,1,15: CLS
3653 LCCATE 1,32: PRINT"Unit S5: Screen 12"
J66@ LOCATE 3,1

3673 PRINT® Example 5. Selected portions of Table B are listed below:"

3683 PRINT"™

;693 PRINT® 2 Area Below Area Above Ordinate"”

733 PRINT""

171@ PRINT™ -2.20 3139 .9861 .@355%

3728 PRINT™"

37219 PRINT" cersesesevsescsscsssecssscnccsnon

JZ4G PRINT™™

;;Z: :zi:;:. J.00 .5220 .5000 .3989"

1773 PRINT® et eteeeereatereraeraaaa®

3782 PRINT™"

;;3: PR!NT:. 2.46 .9931 .0369 .Q194"
PRINT

2318 PRINT® The area under the unit ncrmal distribution between®

1820 PRINT""

3g3a pn[srﬁ. =2.23 and 2.46 = (area below 2.46) ~ {(area below

3849 PRINT"

3358 PRINT® ~2.2@) = ,9931 - ,3139 = ,9792.%
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3869 COLOR 15,6,15

3879 LOCATE 5,28: PRINT"™ Area Below "

388@ LOCATE 7,1 : PRINT"-2.2@ .a139 "
38928 LOCATE 15,16: PRINT™ 2.46 .9931"
3933 COLOR 15,1,15

3912 LOCATE 23,58: PRINT"Press the enter key."
3929 AS = INKEYS: IF AS ="" GOTO 3928

3938 'screen 13

3949 SCREEN @,1: COLCR 15,1,15: CLS

3950 LOCATE 1,32: PRINT"Unit S: Screen 13"
396@ LOCATE 3,1

397@ PRINT® Exercise 5. Selected portions of Table B are listed below:"
3988 PRINT""

3990 PRINT" z Area Below Area Above Ordinate®™
4009 PRINT™"

4310 PRINT" -1.25 .1056 -.8944 .1826"
4320 PRINT"™"

4338 PRINT" tecscseccececsscncsnsssessonnns

4343 PRINT""

4358 PRINT" .46 .6772 -1278 .3589"
4362 PRINT™"

4378 PRINT"™ D

4983 PRINT""

4098 PRINT™ 1.57 .9418 .8582 .1163"
4100 PRINT™"

4113 PRINT* Type in the area (for example, .4231) under the"
4120 PRINT" unit normal curve between .46 and 1.57. Then"
4130 INPUT™ press the enter key.";QSS

4148 IF 155=@ THEN ASS5S=QS5S

4153 IF 155=1 THEN BSSS=QSS

4160 PRINT™™

4178 IF QSS$ =".2646" CR Q5S»"26.46%" THEN 4180 ELSE 4210

4180 RSS = 1

4133 PRINT® Your response is correct."
428¢ GOTO 429@

4218 IF IS5 = 1 GCTO 4264

4223 PRINT" Your response is inccrrect. Press the enter key for™
4233 PRINT"™ further explanation.™
4238 AS = INKEYS: [F AS="" GOTO 4248

425@ IS5 = 1: RsR+l: GOTO 3630

3263 W55 = 1

427@ PRINT" Your response is incorrect. The correct answer is”
4250 PRINT" .2646 ."

429@ LOCATE 23,58: PRINT"Press the enter key.”

4323 AT = INKEYS: IF AS ="" COTO 43d0.

4318 ‘screen 14

4329 GostB 1378

4332 LOCATE 1,1l: PRINT"Unit S: Screen 14"

4142 LCCATE 16,1

41353 21 = -.5

4368 22 = 1!

4372 cosuB 23@9

4130 PRINT® Example 6. The region under the unit normal curve between "

4333 PRINT™"

4433 PRINT" -3.5@ and 1.3¢ has been shaded ahbove. From Table"
4413 PRINT™" .
4423 PPINT"™ B, the area of this shaded region = (area telow 1.020)

4430 PRINT"®
4443 ERINT® {area below -0.50) = .8413 - ,3085 = .5328,"

445@ LOCATE 23,58:PRINT"Press the enter key."
4460 AS = INKEYS: IF AS ="" GOTO 4469
4478 ‘screen 15

448@ cosuB 137¢
4433 LOCATE 1,1l: PRINT"Unit S: Screen 15"

45088 LOCATE 16,1
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4519 21 = -1
4520 22 » 1

4538 GosuB 2@@@
454@ PRINT® Exercise 6. The region under the unit normal curve between *

4550 PRINT™ -1.3¢ and 1.00 has been shaded above. Using Table"
4568 PRINT" B, type in the area (for example, .4231) of this"
4578 INPUT™ shaded region and press the enter key.";QS5$S

4580 [F 156=0 THEN AS653QS5S

4598 IF 156=1 THEN BS6S§=Q5$S

460@ PRINT""

461@ IF Q58 =" ,6826" OR (Q55="68.26%" THEN 462¢ ELSE 4650

4623 RS6 = 1
4638 PRINT"™ Your response is correct.”
4649 GOTO 4738

4650 IF IS6 = 1 GOTO 4738
4660 PRINT" your response is incorrect. Press the enter key for"

4670 PRINT"™ further explanation.”
4683 AS = INKEYS: IF ASs™" GOTO 4689

4698 IS56 = l: R=R+l: GOTO 4318

47008 W56 = 1

4713 PRINT® Your response is incorrect. The correct answer is®

4720 PRINT™ .6826.7

4730 LOCATE 23,58: PRINT"Press the enter key."
4748 AS = INKEYS: IF AS ="" GOTO 4744.

4750 'screen 17

4768 SCREEN @,1: COLOR 15,1,15: CLS

477@ LOCATE 1,32:PRINT"Unit S: Screen 17"

4783 LOCATE 4,1
4790 PRINT™ Example 7. It is fairly well known that IQ scores from the *

4830 PRINT® Stanfcrd-Binet Intellijence Test are approximately®
4818 PRINT™ normally distributed with a mean of 100 and a "
4820 PRINT"™ standard deviation of 16 for people in its population.

4833 PRINT" Cetermine the percent of people having an IQ score®
4843 PRINT" between 100 and 116."

4858 PRINT™"

4860 PRINT™ Solution we begin by computing the z-scores for 18¢ and®

116, respectively. The z-score for 1230 is 2zl = *

4878 PRINT™
(X - m)/s = (180 - 133)/16 = @, The z-score for"

4880 PRINT"

4898 PRINT"™ 116 is z2 = (116 - 10Q)/16 = 16/16 = 1, The area”
4983 PRINT® under the unit normal curve between & and 1 is"
4310 PRINT" given by (area below 1.@0) - (area below 0.¢Q) ="
4929 PRINT" .8413 -.5220 = .3413. Therfore, approximately*

4933 PRINT” .3413 x 120 = 34.13% of pecple have such scores.
4943 LOCATE 23,58: PRINT"Press the enter keyl"

4958 AS = INKEYS: IF AS = "™ GOTO 4958

4363 1F JS7=]1 GOTO 11328

4973 IF JS2=1 GOTO 9240

438@ 'screen 18

4398 SCREEN @,1: COLCR 15,1,15: CLS

S33@ LOCATE 1,32 :PRINT"Unit S: Screen 18"

S3.8 LOCATE 4,1
5823 PRINT" Exercise 7. The Stanfcri-Binet Intelligence Test scores are"

2“3‘ PRINT® approximately normally distributed in its population of
5343 PRINT™ scores with a mean of 108 and a standard deviation of 1
5358 PRINT" Determine the percent of individuals having an IQ score
-

S263 PRINT® between 84 and 124."%

5873 PRINT™"

S883 PRINT® a. 22.55% -
S299 PRINT" b. 43.083%"

5139 PRINT® c. 76.15%"

S11@ FRINT® d. 77.45%"
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S129 PRINT" e. 93,32%"

5139 PRINT""

514@ PRINT" Type in a, b, ¢, d, or e for your answer and press"
5159 INPUT™ the enter key.";Q5S

S160 IF I58=0 THEN ASES=Q5$

S173 IF 158=) THEN B585=Q5s

S518@ PRINT""

5198 IF QSS="a™ OR QS$="A" OR Q5$="b"™ OR Q5S="8" OR QSS=“c* OR Q5$="C" OR Q5S="d
" OR Q5§ = "D" OR Q5§ = "e™ OR QS$ = "E" THEN 5258 ELSE 5200

5293 LOCATE 16,1

S218 PRINT®

$22¢ PRINT®

5238 LOCATE 16,1

524@ COTO Sl48

5258 IF Q5S="d™ OR Q5SS ="D" THEN 5268 ELSE 5298

5260 RS8 = ]

5278 PRINT" Your response is correct."
5280 GOTO 5380

5290 IF 158=1 GOTO 5350 X
5388 PRINT"™ Your response is incorrect. Press the enter key"

5318 PRINT® for further information.”
5320 IS8 = 1:RwRel

533@ AS = INKEYS: IF AS = "= GOTO S33@

5342 GOTO 4758

5350 w58 = 1
536@ PRINT® Your response is incorrect. The correct response®
5378 PRINT" is d."

5388 LOCATE 23,58: PRINT"Press the enter key."
5398 AS « INKEYS: IF AS = "" GOTO 5399

5420 ‘'screen 19

5413 SCREEN @,1: COLOR 15,1,15: CLS

5428 LOCATE 1,32 : PRINT"Unit S: Screen 19"

5436 LOCATE 5,1
5446 PRINT™ Example 8. If men's heights are normally distributed with a®

5450 PRINT™ mean of 67.02 inches and standard deviation of 2.56"
S463 PRINT" inches, find the percent of men having a height =

5470 PRINT™ between 61.90¢ and 64.46 inches."

5480 PRINT™™

549¢ PRINT® Solution The z-score for 61.90 is z1 = (X -~ m}/s = *

SEGG PRINT® (61.9@ - 67.02)/2.56 = =5.12/2.56 = -2. The zZ~score fo
4

551@ PRINT" for 64.46 is 22 = (64.46 - 67.82)/2.56 ="

5520 PRINT" ~2.56/2.56 = -1, The area under the unit normal *

S53@ PRINT® curve between -2.98 and -1.00 is given by (area below”
SS4@ PRINT" -1.80) - (area below -2.3@) = .1587 - .0228 = @.1359."
3558 PRINT™ Therefore, approximately .1359 x 138 = 13.59% of men"
$568 PRINT® have such height.”

557@ LOCATE 23,58: PRINT"Press the enter key."

5583 AS = INKEYS: IF AS = "= GOTO 55890

S59@ IF J58=1 GOTD 1177

S628 IF JS3=1 GOTO 969@

S613 'screen 28

S620 SCREEN @,1: COLOR 15,1,15: CLS

S633 LOCATE 1,32 : PRINT"Unit S: Screen 20"

5643 LOCATE 3,1

S653 PRINT" Exercise 8. If men's heights are normally distributed with a"

S660 PRINT"™

S67d PRINT™ mean of 67.082 inches and standard deviation of 2.56"
5688 PRINT"®

5698 PRINT"™ inches, what is the percent of men having a height *
S72@ PRINT™"

5713 PRINT® between 69.58 and 72.14 inches?®

5728 PRINT™"
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5730 PRINT" a. 2.56%"

5748 PRINT" b. 13.59%"

575@ PRINT" c. 34.13%"

5760 PRINT" d. 68.26%"

577@ PRINT® e. 86.411"

S78@ PRINT"™™

S798@ PRINT® Type a, b, ¢, d, or e for your answer and press the"
580@ PRINT"™®

581@ INPUT® enter key.";QS5$

5820 IF I59=0 THEN AS95aQSS$S
S83@ IF I59=1 THEN B59S$=QS$

5848 PRINT"™
S8S@ IF QSS="a”" OR QS5S="A"™ OR QS5S="b™ OR Q5$="B" OR Q5S="c™ OR Q5$="C"™ OR Q5S="d

" OR Q5§ = “D™ OR QS5S = “"e" OR Q5$ = "E™ THEN 5920 ELSE 586@
58690 LOCATE 17,1
587@ PRINT"

588@ PRINT"
S89@ PRINT®
-

5988 LOCATE 17,1
5913 GOTO 5798
5920 IF QS5S="b"™ OR Q5SS ="B" THEN 5933 ELSE 596@

5938 RS9 = 1 )

5943 PRINT® Your response is correct.”
595@ GOTO 6@7¢

596@ IF I59=! GOTO 6030
5970 PRINT"

5380 PRINT™" .
599@ PRINT" for further information."

6833 159 = 1: R=R+l

6313 AS = INKEYS: IF AS = "" GOTO 601¢
6328 GOTO 5400

6332 WS9 = 1

Your response is incorrect. Press the enter key"

624@ PRINT" yYour response is incorrect. The correct response"™
6@5@ PRINT™"™
6363 PRINT™ is b."

637¢ LOCATE 23,58: PRINT"Press the enter key.”

6033 AS = INKEYS: IF AS = "" GOTO 6088

64908 SCREEN @,1: COLOR 15,1,15: CLS

6138 LOCATE 7,38: PRINT"Part 2"

6110 LOCATE 1@,18: PRINT" The Area Under a Normal Curve Relative to the Curve'
5"

6128 PRINT"™"™

6139 LOCATE 12,18: PRINT™ Standard Deviation®

6148 LOCATE 23,58: PRINT"Press the enter key."

6150 AS = INKEYS: IF AS = ™" GOTO 6158

6168 SCREEN @,1: CCLCR 15,1,15:CLS

617@ LOCATE 1,32: PRINT"Unit S: Screen 21%

618@ LoOCATE 7,1
6138 PRINT™

6238 PRINT™"™
621@ PRINT™ with its standard deviation. The next three screens will "

Any normal distribution has a constant relationship®

6228 PRINT™"
6238 PRINT" illustrate this fact."”

62423 LOCATE 23,58:PRINT"Press the enter key."
6259 AS=INKEYS: IF ASa"" GOTO 6258

626@ SCREEN 2: CLS: PRINT"Unit S: Screen 22"
6278 COSUB 6290

6280 GOTO €800

6299 S=100

63123 A=240
6313 PI = 3.1415913
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6320 XC = 323: YC=100

6338 ‘draw axes

6348 LINE (2,YC+2)~(639,YC+2),1

6358 FOP X=2@ TQ 628 STEP 2@

6360 LINE(X,YC+2) -(X,YC+4),1

6370 NEXT X

638@ LOCATE 14,2

6398 PRINT "-3s"

64C@ LOCATE 14,14

6413 PRINT "“-2s"

6428 LOCATE 14,27

6433 PRINT “-1ls"™

6448 LOCATE 14,39

6458 PRINT "mean"

6460 LOCATE 14,52

6473 PRINT "+1s®

6483 LOCATE 14,65

6433 PRINT "+2s8"

6509 LOCATE 14,77

6518 PRINT “+3s™

6528 ‘draw graph R
6538 X1==~3.5:Yl=-A*1/(SQR(2%PI))*EXP(=(X1"2)/2)
654@ X22-3,4:Y2=~A%1/(SQR(2*PI)) *EXP(-(X2"2)/2)
6558 LINE(XC+5*X1,YC+Y1)~(XC+S*X2,YC+¥2),1
6563 FOR X=»-3.4 TO 3.5 STEP .2

6578 Y=-A*1/(SQR(2%PI))*EXP(~-(X"2)/2)

6588 LINE ~(XC+S*X,YC+Y),1

5598 NEXT X

6608 FOR 2 » -3 TO 3 STEP 1

6613 Y=<A*1/SQR(2*PI)*EXP(~(272)/2)

6628 LINE (XC+S*Z,181)-(XC+5%2,101+Y)

€633 NEXT 2

6643 LOCATE 12,19

6658 PRINT "13.59%"

6668 LOCATE 12,31

6678 PRINT™34.13%"

6680 LOCATE 12,44

6690 PRINT™34.13%"

67@@ LOCATE 12,56

6718 PRINT"13.59%"

6728 LOCATE 11,6

673@ PRINT™2.14%"

6748 LOCATE 11,7@

6750 PRINT™2.141%"

6768 LINE (65,91)~(85,98)

677¢ LINE (549,98)-(560,90)

678@ LOCATE 3,1:PRINT" s = standard deviation®™
673@ RETURN

6883 LOCATE '6,1

6818 PRINT" Any normal distribution has a constant relationship with its
"

682@ PRINT""

6838 PRINT™ standard deviation. Approximately 68.26% of the area under a nor
mal®

6843 PRINT™" . :

63538 PRINT" curve lies within one standard deviation of the mean either way,

6263 PRINT"™"

6873 PRINT® because 34.13V + 34.13% = 68.26%,"
688@ LOCATE 11,33:PRINT"*": LOCATE 11,46: PRINT"*"
689@ LOCATE 23,58:FRINT"Press the enter key.®

6909 AS=INKEYS: IF AS="" THEN 69020

691@ IF JS9=1 GOTO 12278

6928 IF JS4=1 GOTO 1@19¢

€930 IF I51@s1 GOTO 7148

6943 CLS:PRINT"Unit S: Screen 23"

6959 COSUB 6290
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696@ LOCATE 16,1

6978 PRINT® Approximately 95.44% of the area under a normal curve lies™
6988 PRINT""

6936 PRINT® within two standard deviations of the mean either way, because®”
730@ PRINT™"

7810 PRINT® 13.59% + 34.13% ¢ 34.13% + 13.59% = 95.44%."

7820 LOCATE 11,2l: PRINT"*":LOCATE 11,33:PRINT"*": LOCATE 11,46: PRINT®®*": LOCAT
E 11,58: PRINT"*"

7838 LOCATE 23,58:PRINT"Press the enter key."

7042 ASsINKEYS: IF AS="" THEN 7040

7658 CLS:PRINT™Unit 5: Screen 24"

7068 GOSUB 6299

7@7@ LOCATE 16,1

708@ PRINT"™ Approximately 98.72% of the area under a normal curve lies”
709@ PRINT™®
7108 PRINT" within three standard deviations of the mean either way.”

7118 LOCATE 1@,7:PRINT"*":LOCATE 11,21: PRINT"*":LOCATE 11,33:PRINT"*": LOCATE 1
1,46: PRINT"*": LOCATE 11,58: PRINT®"*"“:LOCATE 1@,71: PRINT"*"

7120 LOCATE 23,58: PRINT"Press the enter key."

7138 AS=INKEYS: IF AS="" THEN 7130

7148 SCREEN 2: CLS:PRINT"Unit S: Screen 25"

7150 GOSUB 6290 .

7160 LOCATE 16,1
Approximately, what percent of the area under a”"

717¢ PRINT® Exercise 9.

7180 PRINT"™ normal curve lies between the mean and one standar
3"

719@ PRINT" deviation above the mean ?

7208 PRINT™"

7213 PRINT" Type in your answer (for example, 17.32%) and pres
s-

7220 INPUT™ the enter key.";QSS$

723@ IF IS51@=2 THEN AS5135=QS$
7240 IF 1510=1 THEN B5105=QS$
7258 IF QS5S="34.13%" OR Q5S§="34.13" THEN GOTO 7268 ELSE 729¢

7268 RS13=1
727@ PRINT™ Your response is correct.”
72890 GOTO 7378

729@ IF 1S51@=1 GOTO 734@
7300 PRINT"™ Your response is incorrect. Press the enter key"

7319 PRINT" for further explanation.”
7320 AS=INKEYS: IF AS="" THEN 7320

7338 1510=l: R=Re¢l: GOTO 62680
7340 WS10=1

7358 PRINT™ Your response is incorrect. The correct response®
7368 PRINT® is 34.13%."

7378 LOCATE 23,58: PRINT"Press the enter key."

7380 AS=INKEYS: IF AS="" THEN 7380

7399 SCREEN 2: CLS: PRINT"Unit S: Screen 26"

74233 GOSuUB 629¢

7413 LOCATE 16,1

7428 PRINT" Example 9. A larje group of test scores are normally”

7438 PRINT" distributed with mean 6& and standard deviation®
2440 PRINT® of S. If 189 of these scores are randomly selected,
7450 PRINT™ approximately (68.26%)(109) = (.6826)(12@) = 68.26"
7468 PRINT" or about 68 of these test scores should lie "

7476 PRINT" between 55 and 65, since 55 and 65 are, respectivel

y."

7480 PRINT" one standard deviation below and above the mean.”
749@ LOCATE 23,58: PRINT"Press the enter key."

7500 AS=INKEYS: IF AS="" GOTO 7582

751¢ IF 1512 = 1 GOTO 8l7¢
7523 SCREEN 2: CLS: PRINT"Unit 5: Screen 27%

7538 GOSUB 6290
7548 LOCATE 16.1
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755@ PRINT™ ’ Example 18. A large group of test scores is normally”

756@ PRINT® distributed with mean 8@ and standard deviation of

lg."

757@ PRINT"™ If 100 of these test scores are randomly selected,

7580 PRINT™ then approximately (13.59%)(109) = (.11 9)(l@gd) = 1
3.59 or"

759@ PRINT® about 14 of these test scores should lie between 60
and 78,"

760@ PRINT" because 60 and 70 are 2 standard deviations and 1"

761@ PRINT" standard deviation, respectively, below the mean of
8a."

7623 LOCATE 23,58: PRINT"Press the enter key."

7630 AS=INKEYS: IF AS=“" GOTO 7630

7640 IF JS10=1 GOTO 12548

7658 IF JSS=1 GOTO 18463

7660 SCREEN 2: CLS: LOCATE 1,32:PRINT"Unit S: Screen 28"

7670 LOCATE 4,1

7680 PRINT" Normal Curve Axis®

7698 LINE (200,27) - (620,27),1

7700 FOR X=209 TO 620 STEP 70

771@ LINE (X,27) - (X,23),1 N

7728 NEXT X

773@ LOCATE 13,1

7742 PRINT" 2.14%
2.14%"

775@ LOCATE S,1

776@ PRINT®

-] 118"

7770 LOCATE 7,1

7788 PRINT® Exercise 1@,

uted”™

7790 PRINT™"™

7800 PRINT"

of"

7813 PRINT™"™
782@ PRINT"® these observations are randomly selected, how many
L]

13.59% 34.13% 34.13%  13.59%
s@ 6@ 7@ 89 98 10
A large group of observations are normally distrib

with mean 88 and standard deviation of 18. If 288

783@ PRINT"®

784@ PRINT™ of these 203 observations should lie between 9@ an
d lae ¢

795@ PRINT"®

786@ PRINT" a. 14 b, 20 c. 26 da. 27 e. 79

7870 PRINT®™

7888 PRINT" Type a, b, ¢, 4, or e for your answer and press th
P

7830 PRINT™™

79@8 INpUT™ enter key.";QSS$S
7918 IF IS11=@ THEN AS11S$3QSS

7928 IF ISllsl THEN 8511$=Q5$S

793@ PRINT"™
7942 IF (55 ="a" OR {SS =“A™ OR QSS5="b™ OR Q55="B" OR Q55 ="c" OR Q5S="C" CR Q5SS

*"d® OR J5S="C" OR (5S = "e™ OR Q55 = “E" THEN 821@ ELSE 7950
7958 LOCATE 17,1
7962 PRINT®

7973 PRINT"
"

798@ PRINT®
-

7930 LOCATE 17,1

3389 GOTO 7889

8313 IF Q58 ="d"™ OR Q5S="D" THEN 8020 ELSE 8050

8020 RS1llel

8030 PRINT® Your response is correct."

8349 GOTO BlS@
3859 1P IS11 = 1 GOTO 8113
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8069 PRINT" Your response is incorrect. Press the enter key"

8073 PRINT"" :
8383 PRINT" for further explanation.”

809@ AS=INKEYS: IF AS="" GOTO 8890
8130 I1S1l=1l: R=R+l: GOTO 7520
8113 WS1ll=l .

8120 PRINT" Your response is incorrect. The correct response®
8130 PRINT™"
8140 PRINT" is d."

8150 LOCATE 23,58: PRINT"Press the enter key."
8160 AS=INKEYS: IF AS$S="" GOTO 8160
817¢ SCREEN 2: CLS: LOCATE 1,32:PRINT"Unit S: Screen 29"
8183 LOCATE 4,1
819¢ PRINT® Normal Curve Axis™
8200 LINE (209,27) - (628,27),1
8210 FOR X=20@ TO 62@ STEP 70
8229 LINE (X,27) - (X,23),1
8230 NEXT X
8249 LOCATE 3,1
825@ PRINT®
2.14%"
8260 LOCATE 5,1
827@ PRINT" s@ 6@ 7@ 80 9¢ 10
] l1e"
8288 LOCATE 7,1
829@ PRINT"® Exercise ll.
uted®
83@d PRINT""™
8318 PRINT"
of"
8329 PRINT™"
8338 PRINT"

2.14% 13.59% 34.13% 34.13% 13.59%

A large group of observations are normally distrib
with mean 8@ and standard deviation of 1@. If 304

these observations are randomly selected, how many

8340 PRINT™™

8358 PRINT" of these 300 observations should lie between 79 an
d 98 2"

8363 PRINT"™

8370 PRINT" a. 34 b, 68 c. 1@2 4. 203 e. 285

838@ PRINT™™
839& PRINT®

Type a, b, ¢, d, or e for your answer and press th

e
8403 PRINT"®

841¢ INPUT® enter key.";QS$

3423 IF 1512=0 THEN AS12S=QSS

8430 IF 1S12=) THEN BS12S5=QSS

8440 PRINT""

845@ IF Q5S ="a™ OR Q55 ="A" OR Q55="b"™ OR Q55="B" OR Q5§ ="c” OR QS55="C" OR QS$
="d" OR Q55="D" OR Q5§ = “e” OR Q5SS = "E™ THEN 85286 ELSE B460

8463 LOCATE 17,1

8479 PRINT"

34§G PRINT"
8492 PRINT™

L
8560 LOCATE 17,1
8518 GOTO 839@
8528 [F Q55 ="e"” OR QSS="E"™ THEN 8530 ELSE 8560
853@ RSl2s=l

8543 PRINT" Your response is correct.”

8559 GOTO 8660 .
8560 IF IS512 = 1 GOTO 8623

8579 PRINT" Your response is incorrect. Press the enter key"
8583 PRINT™®

8598 PRINT" for further explanation.®
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8600 AS=INKEYS: IF ASa""GOTO 860Q0
3610 1512=1: RaR+l: GOTO 7390
8629 WS12=1

8630 PRINT" Your response is incorrect. The correct response™
864@ PRINT"™
3658 PRINT"® is e.”

8663 LOCATE 23,58: PRINT"Press the enter key.”

86738 AS=INKEYS: I[F AS="" GOTO 8670@

868@ RS = RS1+RS52+RS53I+RS4+RS5+R56+R58+RS9+RS1F+RS11+RS512

8693 WS = WSL+WS2+WS3I+WS4+W554WS6+WSB+WSI+W518+W511+WS512

8738 FIRSTS = RS+WS=R

371@ TSS = TIMES

8720 TIMES ="00:00:08"

3733 SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT" Unit 5: Screen 38"
8749 LOCATE 7,1

5759 PRINT® This concludes the discussion of Unit 5. You worked
8768 PRINT""

8773 PRINT" correctly”;FIRSTS"exercise(s) out of ll. There are 18"
gz;: g:;:;;: review problems for this unit. Would you like to work"
gglg g:f:;:. some review problems? Press y if yes or n if no and"
gggg ?2;3;' and press the enter key.";Q5$

384@ IF QSS = "y"™ OR Q55 = "Y"™ OR Q5§ = "n" OR Q258 = "N" GOTO 885¢ ELSE LOCATE
15,1: PRINT"
": LOCATE 15,1: GOTO 883@
8353 IF Q5SS = "y”® OR Q5S = "Y" GOTO 8868 ELSE 13068
8868 'screen 41
887@ SCREEN @,1: COLOR 15,1,15: CLS
838@ LOCATE 1,32: PRINT"Unit S: Screen 317
4893 LOCATE S,l: KS=1

8908 PRINT" Problem L. Wwhat is the area under the unit normal curve”
gg%g 53%335: between 2z = -1.25 and z = 2.0@ ? Type in your"®
ggi: §§§:;:_ answer (for example, .5643) and press the enter”™
3969 TNPuT~ key.;058

8973 IF JS1=@ THEN CS51S=Q5S$

8988 IF JSl=1 THEN D5152QSS$

8998 PRINT""

333@ IF Q5SS = "0.8716" OR QS$ = ".8716" THEN 9010 ELSE 9048
9212 pPS1 = 1

9023 PRINT® Your response is correct.”

9033 GOTO 91480

3342 IF JS1 = 1 GOTO 9130

935@ PRINT® Your response is incorrect. Press the enter key®
3362 PRINT""
3379 PRINT" for further explanation.”

9083 ASsINXKEYS: IF AS="" GOTO °¢80
9398 JSL = 1l: PsP+l: GOTO 650

9128 QS1 = 1 A
9118 PRINT" Your tesponse is incorrect. The correct answer®™
912¢ PRINT"™"

3133 PRINT" is .8716."

3140 LOCATE 23,58:; PRINT"Press the enter key."
915@ AS=INKEYS: I[F AS="" GOTO 915@

9163 COsuUB 9180@
317@ IF QSS = "y" OR 25S = "Y® GOTO 9240 ELSE 138632

3.8@8 CLS: LOCATE S,1

9138 PRINT® would you like to work another review problem ? Type”
9223 PRINT""
9219 INPUT® y 1f yes or n if no and press the enter key.";(S$S

9220 IF QSS = "y™ OR 255 = "Y® CR QSS = "n* OR Q5SS = “N" THEN 9236 ELSE LOCATE ?
,l: PRINT"
": LOCATE 7,

e

1 GOTO 219
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9238 RETURN

9249 'screen 43

925@ SCREEN @,1: COLOR 15,1,1S: CLS

9260 LOCATE 1,32: PRINT™ Unit S5: Screen 32"
927@ LOCATE 3,1: KS=2

928@ PRINT" Problem 2. A normal distribution has a mean of 8@ and a"
9298 PRINT""

9380 PRINT® standard deviation of 10. What is the percent of"
9319 PRINT"™

9320 PRINT® scores between 70 and 90 ?%

9333 PRINT""

$34@ PRINT® a. 20.00%"

9358 PRINT® b. 34.13%"

9368 PRINT" c. 68.26%"

9378 PRINT” d, 79.12%"

9330 PRINT™ e. 95.34%"

3390 PRINT™™

3426 PRINT® Type in a, b, ¢, d, or e for your answer and press

9410 PRINT™"

342@ INPUT™ the enter key.";QS$
9439 IF J52=0@ THEN CS52S=QSS$S

9440 IF JS2=1 THEN D52S53QSS

9453 PRINT™"
9460 IF Q5SS = "a™ OR Q58 ="A" OR Q5§ ="b" OR 25$="B" OR Q5S="c"™ OR Q5§ ="C"™ OR Q

SS="d” QR Q55="D" OR Q255 = "e® OR (55 = "E™ THEN 9538 ELSE 9470
9478 LOCATE 15,1
9489 PRINT"

943@ PRINT®
"

9538 PRINT®
"

9518 LOCATE 15,1
9529 GOTO 9409
9530 IF QS$ = "c" OR Q5§ = "C™ THEN 954@ ELSE 9578

9548 PS2=1 .
9558 PRINT" Your response is correct."

9563 GOTO 9653

957@ IF J52 = 1 GOTO 9638 ELSE 9580

9588 PRINT" Your response is incorrect. Press the enter key fo
e

9590 PRINT™®

363@ PRINT® further explanation.®

9610 AS = INKEYS: IF AS = "™ GOTO 961@

9628 JS2 = 1: P=P+l: GCTO 4759

9630 Q52 = 1

9648 PRINT" Your response is incorrect. The correct answer is
cun

9658 LOCATE 23,58: PRINT"Press the enter key."

9663 AS = INKEYS: IF AS = "™ GOTO 9660

967@ GOSUB 9188

9633 IF Q5SS = "y™ OR 05§ = “Y™ GOTO 9698 ELSE 13060

963@ ‘'screen 33

9733 SCREEN @,1: COLOR 1S5,1,1S: CLS

9718 LOCATE 1,32 : PRINT"Unit S: Screen 33"

3723 LOCATE 3,1: KS=3

3738 PRINT" Problem 3. If men's heights are normally distributed with a*

974@ PRINT"™

9750 PRINT® mean of 67.32 inches and standard deviation of 2,56%
9768 PRINT®"

977@ PRINT® inches, what is the percent of men having a height "
9783 PRINT™"

9799 PRINT® cetween 65.74 and 69.58 inches’"”
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983@ PRINT""

3813 PRINT™ a. 3l.74%"

982@ PRINT® b, 46.72%"

983@ PRINT" c. 53.28%"

3340 PRINT" d. 68.26%"

9353 PRINT" e. none of the above"

986@ PRINT™"

387@ PRINT® Type a, b, ¢, d, or e for your answer and press the”
988@ PRINT"™

389@ INPUT™ enter key.";Q5S

99J@ IF JS3=3 THEN C53$=2QSS

991@ IF JSJ3=1 THEN D535=Q5S

9929 PRINT""

9930 IF Q5S="a™ OR QSS="A" OR QSS="b" OR Q55="B" OR Q5S8="c" OR Q58="C"™ OR Q5S="d
" OR Q5§ = "D™ OR Q5$ = "e™ OR Q55 = "E™ THEN 186@¢ ELSE 9948

9942 LOCATE 17,1

9958 PRINT™

99608 PRINT"
"
9970_PRINT"

9983 LOCATE 17,1

9993 GOTO 9878

130¢d0 [F QSS="c™ OR QS$ ="C" THEN 14Q10 ELSE 12040
13019 pS3 = 1

13328 PRINT" Your response is correct.”
10@33 GOTO 1315@

12243 IF JS3=1 GOTO 12119

13350 PRINT® Your response is incorrect. Press the enter key"
13363 PRINT™" )
10973 PRINT" for further information."

12088 JS3 = 1: P=psl

12093 AS = INKEYS: IF AS = " GOTO 18098
12120 COTO S4@@

13110 Q53 = 1

1212@ PRINT" Your response is incorrect. The correct response®
1013@ PRINT™™
18140@ PRINT® is c."

1315@ LOCATE 23,58: PRINT"Press the enter key."
10168 AS = INKEYS: IF AS = "™ GOTO 10169

12173 Gosus 9188
10182 IF QSS = "y™ CR Q55 = "Y" GOTO 18198 ELSE 13260

10190 SCREEN 2: CLS: PRINT"Unit S: screen 34"
1323@ Gosus 629@
1d21@ LOCATE 16,1: KS=4

13223 PRINT" Problem 4. Approximately, what percent of the area under a®
13232 PRINT" normal curve lies between two and three standard”
10248 PRINT™ deviations above the meani®

13253 PRINT""

18268 PRINT® Type in your answer (for example, 17.32%) and™
13279 1Nput™ press the enter key.";Q5$S

12283 IF J542@ THEN 2545205S$

13290 IF JS431 THEN 2545=Q5S

12380 F 055="2.14%" OR QSS="2.14" THEN GOTO 12310 ELSE 10349
12212 pS4s=l .

13323 PRINT™ Your response is correct.”
13338 GoTO l2420

133408 IF JS4=1 GOTO 1339@
18350 PRINT" Your response is incorrect. Press the enter key®™

12360 PRINT" for further explanation,”

13379 AS=INKEYS: IF AS = "" THEN 14372

10389 JS4=1: P=P+l: GOTO 6269

13390 PRINT" Your response is incorrect. The ccrrect response”
10409 PRINT" is 2.14% ,”

10410 Q0S4 = 1
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10423 LOCATE 23,58: PRINT"Press the enter key.”

13430 AS=INKEYS: IF AS="" THEN 12438

13440 cosum 9198

1345@ IF Q5SS = “y™ OR Q25§ = "Y* GOTO 10463 ELSE 13063

1346@ SCREEN 2: CLS: LOCATE 1,32:PRINT"Unit S: Screen 34"

13478 LCCATE ,1: KS=S

13482 PRINT® Normal Curve Axis®

1849¢ LINE (208,27) - (628,27),1

125@9 FOR X=288 TO 628 STEP 7@

13510 LINE (X,27) - (X,23),1

10520 NEXT X

13538 LOCATE 3,1

13540 PRINT" 2.14% 13.59% 34.13% 34.13% 13.59%
2.4

19553 LOCATE S,1

135608 PRINT™ 53

23 l1e®

1357@¢ LOCATE 7,1

10589 PRINT® Problem S.

buted™

12590 PRINT"™

13638 PRINT"

of"

12613 PRINT""

10628 PRINT"

10630 PRINT""

13640 PRINT"

and ll@ 2%

10658 PRINT™"

13663 PRINT" a. 6 b. 7 c. 39

196738 PRINT™"

13683 PRINT" Type a, b, ¢, d, or e for your answer and press ¢t

he"

13698 PRINT™"

19729 INnpUT® enter key.";Q5$

13719 [F JSS528 THEN CSS55=QS$

13728 IF JS5S5=1 THEN D555=QSS$S

1873@ PRINT™"
12743 IF QSS ="a™ OR 255 ="A" OR QSS="b"™ OR 25S="B" OR Q55 ="c" OR (55="C"™ OR Q5

$="d" OR Q5S="D" OR Q5$ ="e" OR Q255 = "E" THEN 19810 ELSE 10753
1375@ LOCATE 17,1
13769 PR!fT'

60 70 8@ 99 1
A large group of observations are normally distri
with mean 80 and standard deviation of 19. If 3d@
these observations are randomly selected, how man
of these 388 observations should lie between 108

d. 41 e, la2

13773 PRINT"
"

13788 PRINT®
"

13798 LOCATE 17,1

12803 GoTO 12680

13810 IF Q5SS =™a™ OR JSS="A" THEN 13820 ELSE 1085@

10820 pS55al

13339 PRINT"™ Your response is correct.”

12842 SOTO 1395¢
12359 IF JS55 = 1 GOTO 18918

13863 PPINT™ Your response is incorrect. Press the enter key"
13370 PRINT""
12380 PRINT™ for further expianation.”

13870 AS=INKEYS: IF AS="" GOTO 13890
12909 JSSal: P=P+l: COTO 7520

10919 Q5S=1
10928 PRINT® Your response is incorrect. The correct respense”

12938 PRINT™"
13940 PRINT® is a."
12956 LOCATE 23,53: PRINT"Press the enter kev.”
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193968 AS=INKEYS: IF AS="" GCOTO 10969
1297¢ Gosup 9180

13983 IF QSS = "y™ OR 25S = "Y®™ GOTO 13999 ELSE 13060
10999 SCREEN @,1: COLCR 15,1,15: CLS

11338 ’'screen 36

1131@ SCREEN @,1: COLOR 15,1,15: CLS

L1320 LOCATE 1,32: PRINT"Unit S: Screen 36"

1133@¢ LOCATE 5,1: KS=6

11340 PRINT® Problem 6. Wwhat is the area under the unit normal curve"
11350 PRINT""

11368 PRINT" between z = -2.99 and z = -1,06 ? Type in your"
11278 PRINT"™

11880 PRINT" answer (for example, ,5643) and press the enter”
11398 PRINT"™®

1113@ InPUT® key."; Q5SS

11110 IF JS56=@ THEN CS652QS$S

11128 IF JS6=1 THEN DS65=QSS

11138 PRINT"®

11149 IF Q55 = "0.1432" OR Q5SS = ".1432" THEN 11158 ELSE 11180
11150 pPS6 = 1 3

11160 PRINT" Your-response is correct.”

11179 GoTO 11280

1118@ IF JS56 = 1 GOTO 11240

11199 PRINT" Your response is incorrect. Press the enter key"
11208 PRINT"" .
11218 PRINT® for further explanation.”

11220 AS=INKEYS: IF AS="" GOTO 11220
11238 JS6 = l: P=P+l: GOTO 650
11249 Q56 = 1

1125@ PRINT®

11269 PRINT""™

11273 PRINT® is .1432."

11280 LOCATE 23,58: PRINT"Press the enter key."
11298 AS=INKEYS: IF AS="" GOTO 11298

11308 Gosus 7133

1131@ IF 258 = ™y™ OR 255 = “Y" GOTO 11320 ELSE 13069
11320 'screen 37

11330 SCPEEN @,1: CCLOR 15,1,15: CLS

11340 LOCATE 1,32: PRINT" Unit S: Screen 37"

11358 LOCATE S,1l: KS=7

Your response is incorrect. The correct answer"

11368 PRINT" Problem 7. A normal distribution has a mean of 74 and a”
11378 PRINT™"

11298 ERINT® standard deviation of 5. What is the percent of"
1139@ PRINT™"

11428 PRINT" scores lying between 68 and 81 2"

11418 PRINT™"

11420 PRINT® a. 4.1s%"

11438 PRINT" b. 19.593%"

11440 PRINT® c. 80.41%"

11450 PRINT™ d. 91.92%"

11463 PRINT® e. 95.85%"

11472 PRINT™"

1148@ PRINT® Type in a, b, ¢, d, or e for your answer and pres
P

11490 PRINT"™"

11508 InpuT” the enter key.";Q25$

11512 IF JS7=@ THEN C575=2SS
11523 IF J57=1 THEN DS7§5=Q5$S

11539 PRINT™®
11549 IF QSS = “a® CR Q55 ="A"™ OR Q5$ ="b"™ OR Q5§="B" OR (5S="c™ OR Q5SS ="C" OR

Q5$=%d" OR Q5S$="D" OR 25§ = "e"™ OR Q5§ = "E" THEN 11619 ELSE 11558
1155¢ LOCATE 17,1
1156@ PRINT®

L]

11573 PRINT®
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11580 PRINT®

1159@ LOCATE 17,1

11638 GOTO 1148@

11613 IF Q5SS = "c™ OR QS5S = “C™ THEN 11629 ELSE 1165@
11628 p57=1

1163@¢ PRINT" Your response is correct."
11640 GoTo 11738

11650 IF JS7 = 1 GOTO 11710 ELSE 11666

1166@ PRINT" Your response is incorrect. Press the enter key f
or”

116708 PRINT""

1168@ PRINT" further explanation.”

11690 AS = INKEYS: IF AS = "™ GOTO 11698
1170@ JS7 = 1: P=P+l: GOTO 4754
11710 Q57 = 1

11728 PRINT"

c"

1173@ LOCATE 23,58: PRINT"Press the enter key.”

1174@ AS = INKEYS: IF AS = "" GOTO 11744

1175@ GosuB 91848

11760 IF Q55 = "y" OR Q55 = "Y™ GOTO 1177@ ELSE 13060

1177@ 'screen 38

11788 SCREEN 9,1: COLOR 15,1,15: CLS

11798 LOCATE 1,32 : PRINT"Unit S: Screen 38"

11808 LOCATE 3,1: KS=8

11810 PRINT" Problem 8. If men's heights are normally distributed with a"
11828 PRINT""
11838 PRINT®
118468 PRINT"™"

Your response is incorrect. The correct answer is

mean of 67.82 inches and standard deviation of 2.56"

11856 PRINT® inches, what is the percent of men having a height "
11863 PRINT""

1187@ PRINT® between 61.9@ and 67.02 inchesl®

11888 PRINT™"

11890 PRINT® a. 2.28%"

11988 PRINT" b. 47.72%"

11913 PRINT" c. Se@.eoy”

11923 PRINT" d. 52.28%"

11939 PRINT® e. none of the above®

11940 PRINT""

11950 PRINT" Type a3, b, ¢, d, or e for your answer and press the"
11963 PRINT""

11978 INPUT® enter key.";Q5$S

11983 IF J58=@ THEN CS8S=Q5$§

1199@ IF JS8=1 THEN DS58S5=Q5$

12008 PRINT"™"™

12012 IF (5S="a® OR QS5S="A" OR Q5S="b® OR Q5$="B" OR Q5S="c” OR Q5S="C™ OR Q55="
d™ OR 258 = "D™ QR Q55 = "e"” OR Q5SS = "E" THEN 12083 ELSE 12028

12020 LOCATE 17,1

1203@ PRINT"

lZB(GuPRINT'
12050 prINT"

12060 LOCATE 17,1

12878 GOTO 119S@

1288@ IF Q5S="b™ OR 255 ="B"™ THEN 1209@ ELSE 12120
12896 P58 = 1

12188 PRINT" Your response is correct.”
12119 GOTO 12238

1212¢ IF JS8=1 GOTO 1219@

12138 PRINT" Your response is incorrect. Press the enter key"
12148 PRINT®™
12158 PRINT® for further information.”
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1216 JS58 = 1: P=p+l

12178 AS = INKEYS: IF AS = " GOTO 12173
12188 GOTO 5480

1219@ Q58 = 1

igig: PRINT:. Your response is incorrect. The correct response™
PRINT
12223 PRINT™ is b."

12230 LOCATE 23,58: PRINT"Press the enter key."

1224@ AS = INKEYS: IF AS = "™ GOTO 12249

12258 sosuB 9189

12269 IF Q58 = "y”™ OR (S$ = "Y™ GOTO 12279 ELSE 13060
1227@ SCREEN 2: CLS: PRINT"Unit 5: screen 39"

12280 GOSuB 6290

12298 LOCATE 16,1: KS=9

1230@ PRINT® Problem 9. Approximately, what percent of the area under a”
12318 PRINT" normal curve lies between_three and one standard”
12320 PRINT® deviations below the meani®

12338 PRINT*™
12348 PRINT" Type in your answer (for example, 17.32%) and®

1235@ INPUT® press the enter key.";QS$

12363 IF J59=8 THEN CS3$=QSS$S

1237@ IF JS9=1 THEN DS3$=Q5S

12388 IF Q5S8="15.73%" OR Q55="15.73" THEN GOTO 12390 ELSE 12429

12398 PS9=1
12408 PRINT™ Your response is correct.”
1241@ GOTO 125Q0 .

12420 IF JS9=1 GOTO 1247@
12433 PRINT" Your response is incorrect. Press the enter key"

12448 PRINT” for further explanation.”

12458 AS=INKEYS: IF AS = ™" THEN 12450

12460 JS9=1: Pap+l: GOTO 6268

12470 PRINT"™ Your response is incorrect. The correct response”

1248@ PRINT" is 15.73%."

12490 2059 = 1

12503 LOCATE 23,58: PRINT"Press the enter key."

1251@ AS=INKEYS: IF AS="" THEN 12510

1252@ GOsSUB 918@

12536 IF Q5§ = "y™ OR Q25S = "Y™ GCTO 12543 ELSE 13068

12543 SCREEN 2: CLS: LOCATE 1,32:PRINT"Unit S: Screen 39"

1255@ LOCATE 4,1: KS5=12

12563 FRINT™ Normal Curve Axis"

12578 LINE (200,27) - {620,27),1

12580 FOR X=2200 TO 620 STEP 78

1253@ LINE (X,27) - (X,29),1

12688 NEXT X

12619 LOCATE 3,1

12628 PRINT" 2.14% 13.59% 34.13% 34.13%  13.59%
2,140

12638 LOCATE S,l1

12648 PRINT" 50 68

83 112"

12653 LOCATE 7,1

12660 PRINT" Problem 1@. A large group of cbservations are normally distri

cuted” .

12670 PRINT™"

12688 PRINT" with mean 82 and standard deviation of 18. If 258

of*”

1269@ PRINT™™
12738 PRINT" these observations are randomly selected, how man

12713 PRINT™"
12723 PRINT" of these 253 observations should lie between 63 a

ad 38 2"

12733 PRINT™™
12742 PRINT" a. 75 o. 171 c. 204 d. 285 e. 206

12759 PRINT™®
12768 PRINT"™ Tvype a, b, ¢, d, or e for your answer and press t

ne"

70 8e 90 1
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12773 PRINT""
12780 INPUT" enter key,";QS5S
12790 1F JS1@0=@ THEN C513S=Q5S$
12860 [F JS519=1 THEN DS10S=QSS
12810 PRINT™"
12820 IF Q5% ="a™ OR Q55 ="A" OR Q5S="b"™ OR QSS="B™ OR Q5§ ="c™ OR Q5$="C" OR QS
S="d" OR Q5$="D" OR Q5SS ="e"™ OR Q55 = "E" THEN 1289¢ ELSE 12830
12830 LOCATE 17,1
12840 PRINT"
L]

12858 PRINT"
12368 PRINT"

12878 LOCATE 17,1
12888 GOTO 12768@
1289@ IF QSS$ ="d™ OR QSS="D" THEN 12908 ELSE 12930

12900 PSl@s=l

1221a PRINT" Your response is correct."
12928 GOT0 13330 :

1293@ IF JS1@ = 1 GOTO 12990
12948 PRINT"

12958 PRINT™"

1296@ PRINT" for further explanation.”
12970 AS=INKEYS: IF AS="" GOTO 12970

1298@ JSl@d=l: Ps=p+l: GOTO 7520
1299@ QS1d=1

13330 PRINT"™

Your response is incorrect. Press the enter key"

Your response 1s incorrect. The correct response™

1303108 PRINT""

13328 PRINT" is d."

13033 LOCATE 23,58: PRINT"Press the enter key."
13343 AS=INKEYS: [F AS="" GCTO 13048

1365@ SCREEN @,1: COLOR 15,1,15: CLS

13368 ‘'screen 35

13273 CLS: LOCATE 1,32: PRINT"Unit S5: Screen 35"
13380 LOCATE 8,1
13398 PRINT"® Turn the printer on and press the enter key."
1318@ AS = INKEYS: IF AS = "™ GCOTO 13180

13119 IF X5=Q COTO 13273

13120 PS=PS1¢P52+P53+PS4+PSS+PS6+P57+P584+P59+P5S10

13138 25=Q51+Q52+Q53+054+Q55+056+057+058+259+0518

13143 SECS = PS+QS-P

13153 PRINT""™

13168 PRINT" The number of correct exercises is";FIRSTS
13173 PRINT""
12188 PRINT® The number of incorrect exercises is";ll-FIRSTS
13198 PRINT"™"™
13200 pRINT" The number of correct exercises after remediation i
S™;R-WS
13213 pPRINT"®
i§§§g PRINT"™ The number of correct problems is";SECS
2 PRINT"™
13230 FRINT" The number of incorrect problems is";KS-SECS
13253 PRINT™"
13262 PRINT" The numbter of correct problems after remediation is
" P=25
1327@ LPRINT" Ynit S: Part l. Total Area Under a Normal Curve Lying Below"
13293 LPRINT" Cne NObservation and Above a Second Observation.”
1329@ LPRINT™™
13309 LPRINT"® Part 2. Area Under a Normal Curve Relatjve to the Cur
ve's"”
13318 LPRINT" Standard Deviation."”

13320 LPRINT""
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13330 LPRINT" "; NAMS,NOS, TSS

13340 LPRINT"™"

13350 LPRINT® The number of correct exercises is";FIRSTS

13368 LPRINT™"

13378 LPRINT® The number of incorrect exercises is®; 11-FIRSTS”
13388 LPRINT™"

13393 LPRINT" The number of correct exercises after remediation
i3”;R-WS

13400 IF K5=@ GOTO 13474

13410 LPRINT™ ";TIMES

13420 LPRINT® The number of correct problems is™;SECS

13430 LPRINT™"
13449 LPRINT" The number of incorrect problems is”™; K5-SECS”

13450 LPRINT"™"
13468 LPRINT® The number of correct problems after remediation i
s";P-Q5

13470 LPRINT™®

13480 LPRINT™"

13490 LPRINT"™"

1358 IF 1S1l=) GOTO 13530

135190 LPRINT" Exercise 1 response was correct.",AS515:GOTO 13550
135208 LPRINT"™"

13539 LPRINT® Exercise 1 response was incorrect.”,A51S,BS1S
13549 LPRINT"™"

1355¢ LPRINT®®: IF IS2=1 GOTO 13580

13569 LPRINT" Exercise 2 response was correct.",A525:GOTO 136080
13578 LPRINT™®

13588 LPRINT" Exercise 2 response was incorrect.",A52S$,B52$
1359@ LPRINT"™"

13600 LPRINT"™: IF IS3»l GOTO 1363¢

1361@ LPRINT® Exercise 3 response was correct.”,A535:GOTO 13658
12628 LPRINT"®

13630 LPRINT" Exercise 3 response was incorrect.",A53$,B53S
13643 LPRINT""™

13650 LPRINT"™: IF IS4=1 GOTO 13688

13668 LPRINT" Exercise 4 response was correct.”,AS45:GOTO 13700
136738 LPRINT™"

13680 LPRINT"™ Exercise 4 response was incorrect.”,A5483,B54$
13690 LPRINT™"™

13736 LPRINT™™: IF 155=1 GOTO 13730

13718 LPRINT" Exercise S5 response was correct.",ASS5$: GOTO 13750
13720 LPRINT""

137308 LPRINT" Exercise 5 response was incorrect.",AS55S5,BSSS
13748 LPRINT""

13750 LPRINT"®: IF IS56=1 GCOTO 13789

13176@ LPRINT" Exercise 6 response was correct.",AS56S: COTO 1380¢@
13770 LPRINT™"

13786 L2RINT" Exercise 6 response was incorrect.”,A56S$,B56$
1379@ LPRINT"™

1388@ LPRINT"™: IF [S8=1 GOTO 13833

13819 LPRINT” Exercise 7 response was correct.”,A58S: GOTO 13858
13823 LPRINT"®

13838 LPRINT® Exercise 7 response was incorrect."”,AS8S,B58S
13849 LPRINT™™

13850 LPRINT: IF [59=1 GOTO 13884

13860 LPRINT" Exercise 8 respcnse was correct.”,A59$:COTO 13960
13879 LPRINT"™"

13388 LPRINT” Exercise 8 response was incorrect.",A595,B59$
1389@ LPRINT"®

13989 LPRINT"®: IF [S1@=1 GOTO 13938

13913 LPRINT" Exercise 9 response was correct.”,AS518S:COTO 13958
13920 LPRINT""

13930 LPRINT" Exercise 9 response was incorrect.",AS1@S,BS51dS
13943 LPRINT""

13950 LPRINT"": IF [S51l1l=1 GOTO 113988
13963 LPRINT"™ Exersise 1@ response was correct.",AS11S:GOTO +34a¢
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13979
13980
13992
140008
14010
13329
14030
14040
14850
14063
14670
14080
14090
14100
14110
14120
14130
14140
1415¢@
14160
14179
14188
14190
14209
14210
14220
14230
14240
14250
14260
14272
14288
1429¢@
14329
14310
14329
143133
14340
143580
14360
14370
14380
14390
14400
14410
144280
14430
l4440
14452
14468
14470
14480
14390
14502
14513
14520
14530
14548
14558
14560
14579
1458¢
14596
14600
14619
146280
14630
14640
14658
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LPRINT™"™

LPRINT" Exercise 1@ response was incorrect."”,AS11$,BS511S

LPRINT""
LPRINT"®: [F IS512=1 GOTO 148138

LPRINT® Exercise 1l response was correct.”,A5125:GOTO 14050

LPRINT™"

LPRINT"™ Exercise 1l response was incorrect.”,A512§,B8512$

LPRINT""
IF KS<K1 GOTO 14658

LPRINT®"": IF JSl=1 GOTO 14@9@
LPRINT® Problem 1 response was
LPRINT™"

LPRINT® Problem 1 response was
LPRINT™"

IF X5<2 GOTO 14650

LERINT™": [F JS2=1 GOTO 141S@
LPRINT® Problem 2 response was
LPRINT™"

LPRINT™ Problem 2 response was
LPRINT®"

IF K5<¢3 GOTO 1465@

LPRINT®™": IF JS3=1 GOTO 14218
LPRINT® Problem 3 response was
LPRINT™"™

LPRINT"™ Problem 3 response was
LPRINT™"

IF KS<4 GOTO 14659

LPRINT™": IF JS4=1 GOTO 14270
LPRINT" Proolem 4 response was
LPRINT""

LPRINT® Problem 4 response was
LPRINT""

IF XS5¢<5 GOTO 14658

LPRINT"": IF JS55=1 GOTO 14338
LPRINT® Problem S response was
LPRINT""

LPRINT" Froblem S response was
LPRINT™"

IF K5<6 GOTO 14659

LPRINT""™: IF JS6=1 GOTO 14399
LPRINT® Problem 6 response was
LPRINT™™

LPRINT" Problem 6 response was
LPRINT"™"™

IF X5<7 GOTO 14658

LPRINT™™: IF JS7=1 GOTO 144580
LPRINT® Probliem 7 response was
LPRINT"®

LPRINT" Problem 7 response was
LPRINT™"™

IF K5¢8 GOTO 14650

LPRINT"™: [F JS8=1 GOTO 14513
LPRINT" Problem B8 response was
LPRINT™"™

LPRINT® Problem 8 response was
LPRINT™®

IF X5¢9 GOTro 14650

LPRINT"®™: IF J"9=1 COTO 1457¢
LPRINT® Problem 9 response was
LPRINT®"

LPRINT® Problem 9 response was
LPRINT™®

IF KS<1Q GOTO 14653

LPRINT®™: IF JS1@=1 GOTO 14633

LPRINT® Problem 13 response was cerrect."”,CS513S: GOTO 14650

LPRINT""

correct.”,C51S: GOTO 1l411@

incorrect.",C51$,D51$

correct.”,C52S8: GOTO 14179

incorrect.",C525,D52S

correct.”,CS3S8: GOTO 1423@

incorrect.”,C535,D53$

correct.”™,CS54S: GOTO 14296

incorrect.”,CS4",C54S

correct.",C558: GOTO 14358

incorrect.”,C55$,D558

correct.”,CS6S: GOTO l44l@

incorrect.”,CS565,D56$

correct,",CS57S: GOTO 14470

incorzect.”,CS7$,057S

correct.”,CS8S: GOTO 14538

incorrect.”,C53$,C58S

correct.”,C598: GCTO 14598

incorrect.”,C59S,059S

LPRINT" Problem 18 response was incorrect.",C518S,0513S

LPRINT™™
ZLS: CHAIN "un:izé®

211
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1@ common NAMS,NOS

2@ 'Unit 6

33 SCREEN 9,1: COLOR 15,1,15: cLs

48 LOCATE 7,38: PRINT"Unit 6%

5@ LOCATE 11,9: PRINT"Total Area Under a Normal Curve Lying Below One Observatio
A"

63 LOCATE 13,9: PRINT" and Above a Second Observation.™
7@ LOCATE 23,58: PRINT"Press the enter key."

8@ AS = INKEYS: IF AS="" GCTO 80

90 RagQ

198 TIMES ="0@:30:00"

118 SCREEN @,1: COLOR 15,1,15: CLS

128 LOCATE 1,32: PRINT® Unit 6: Screen ii®

138 LOCATE 5,1

140 PRINT™ Objective: At the end of this lesson, the student should be able”
15@ PRINT™"

16@ PRINT™ to approximate the proportion of the area of a normal”
178 PRINT®®

188 PRINT® distribution lying below one observation and above a*

193 PRINT™"®

220 PRINT® second observation,"

213 LOCATE 23,58: PRINT"Press the enter key."
223 AS = INKEYS: IF AS = "™ GOTO 220

233 ‘screen 1 .

240 SCREEN @,1: COLOR 15,1,15: CLS

253 LOCATE 1,32: PRINT"Unit 6: Screen 1"
263 LOCATE 4,1

27@ PRINT™ Suppose that one wishes to find the total area®
"
ggg ::f:;: under the unit normal curve below z1 and above 22, with 22"
)
gfg g:i:;:' greater than or equal to zl. Using Table B, find the areas"
gig g:i:;:. below 21 and above z2, respectively. The total area is "
;;g ::fﬁ;- given by:

368 PRINT™™

173 PRINT™"

380 PRINT™ farea below z1) + (area above 22)."
378 CCLOR 15,6,15

4J3 LOCATE 15,18

413 PRINT" (area below z1) + (area above z2)."

420 COLOR 15,1,15

438 LOCATE 23,58: PRINT"Press the enter key."

44@ AS = INKEYS: IF AS="" GOTO 440

450 'screen 2
462 GOSUB 123@: Zl=~.4: 22=1.6: LOCATE 1,1:PRINT"Unit 6: Screen 2"
478 COSUB 186@: LOCATE 14,35: PRINT"zZ1": LOCATE 14,60: PRINT"z2"

483 LOCATE 16,1

490 PRINT" We will be interested in calculating the total area”
S33 PRINT™™
S12 PRINT® of shaded regions of this type."

522 LOCATE 23,58: PRINT"Press the enter key."

533 AS=INKEYS: IF AS2"" GOTO 538

548 'screen 23

55@ SCREEN @,1: COLOR 15,1,15: CLs

568 LOCATE 1,32: PRINT"(nit 6: Screen 3"

572 LOCATE 4,1

283 PRINT" Example 1. A portion of Table B is shown below.”

538 PRINT™®

623 PRINT® z Area Below Area Above Ordinate”
51@ PRINT™®
52Q@ PRINT"™ 1.96 .975@ .0250 .3584"
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630 PRINT"® 1.97 .9756 .0244 .8573"

643 PRINT® 1.98 .9761 .8239 .3562"%

653 PRINT® 1.99 .9767 .0233 .a551"

668 PRINT® 2.00 .9772 .8228 .8540"
70 PRINT"®

633 PRINT* The total area under the unit normal curve below™

€90 PRINT™"™

7908 PRINT" zl = 1.96 and above 22 = 1.99 is given by:

718 PRINT"™

72@ PRINT® (atea below 1.96) + (area above 1.99) =%

73@ PRINT"®

749 PRINT® 9756 + .@233 ="

750 PRINT™"

768 PRINT" .9983"

770 COLOR 15,6,1S
783 LOCATE 6,28: PRINT™ Area Below " : LOCATE 6,43: PRINT" Area Above *

79@ LOCATE 8,16: PRINT™ 1.96 .9758 "

803 LOCATE 11,16: PRINT™ 1.99 ": LOCATE 11,45: PRINT™ .@233 *
81l@ COLOR 15,1,15

820 LOCATE 23,58: PRINT"Press the enter key."

830 AS = INKEYS : IF AS = ™™ GOTO 838

84@ IF J66 = 1 GOTO 8139

850 IF J61 = 1 GOTO 608@

868 ‘screen 24

873 SCREEN @,1l: COLOR 15,1,15: CLS

888 LOCATE 1,32: PRINT"Unit 6: Screen &"

890 LOCATE 4,1
909 PRINT® Exercise 1. A portion of Table B is shown below.”

918 PRINT™®

920 PRINT® z Area Below Area Above Ordinate®
93@ PRINT""

94@ PRINT" 1.96 .9750 0258 .28584"
953 PRINT" 1.97 .9756 .0244 .@573"
96@ PRINT® 1.98 .9761 .0239 .0562"
97@ PRINT" 1.99 .9767 .0233 .@551"
988 PRINT" 2,90 .9772 .8228 .3540"
990 PRINT""

1330 PRINT" Type in the total area (for example, .3412) below"

1213 PRINT™"

1228 (NpuT®

1933 IF 16120 THEN A61S5=Q6S
134@ IF [61l=1 THEN B61S=Q6S
1058 PRINT™"

1868 IF 065 =".9984™ CR Q265S="99.84%" THEN 1070 ELSE 11@0
1272 R61 = 1

1388 PRINT® Your response is correct.”
1398 SoTO 1230

112@ IF 161 = 1 GOTO ll6@

1.97 and above 2.20 and press the enter key™; Q6S

1113 PRINT" Your response is incorrect. Press the enter key for"
1120 PRINT"™"
1139 pRINT® further explanation,”

114@ AS = INKFYS: IF AS="" GOTO 1140
1158 161 = 1: R=R¢l: GOTO 548
1163 w6l = )

1178 2RINT" Your response is incorrect. The correct answer is"
1188 PRINT™"
1193 PRINT® .9984."

120@ LOCATE 23,58: PPINT"Press the enter key."”
1213 AS = INKEYS: IF AS ="" COTO 1210.

1228 SOTO 1790

1233 SCREEN 2: CLS

12449 s=139

1250 A=249

1260 pPr=3,141593

127@ XC#320:YC=.00
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1280 'draw axes
1292 SCREEN 2: CLS

1309 LINE (8,YC+2)~(639,YC+2),1

1318 LINE (639,0)-(639,131),1

1320 FOR X=29 TO 620 STEP 2@

1338 LINE(X,YC+2) -(X,YC+4),1

1349 NEXT X

1350 LOCATE 1,78

1363 PRINT “.4"

1378 LOCATE 7,78

1389 PRINT".2"

1390 FOR Y = @ TO 75 STEP 25

1408 LINE (636,Y) - (639,Y),1

1418 NEXT Y

1428 LOCATE 14,1

1439 PRINT *z*

144@ LOCATE 14,15

1458 PRINT "-2%

1460 LOCATE 14,27

147@ PRINT “-1"

1480 LOCATE 14,41

1490 PRINT "o"

1588 LOCATE 14,53

1513 PRINT "L*

1523 LOCATE 14,66

1539 PRINT "2"

1543 LOCATE 14,78

1558 PRINT "3"

1568 'draw graph

1570 X1=-3.5:Y1l=-A*1/(SQR(2*PI)) *EXP(-(X1"2})/2)
15889 X2®=-3,4:Y2=-A®1/(SQR(2°PI)) *EXP(-(X2"2)/2)
1399 LINE(XC+S*X1,YC+Y1l)=~(XC+5*X2,YC+Y2),1
1683 FOR X=-3.4 TO 3.5 STEP .2

1613 Y=s-A®1/(SQRI2*PI))*EXP(=(X"2)/2)
1629 LINE =-(XCe¢S*X,YC+Y),1

1630 NEXT X

1648 RETURN

1658 'calculate area

1660 B=g

1670 11=0

1680 M=9

1690 N=1

1780 Fe}

1710 T-(((-1)‘(N‘1))'(2"(2'N-1)))/((2‘(N-1))'F'(2'N-1))
1720 B=BeT

1730 NsN+l

1743 FaF*(N-1)

1758 IF N<29, GOTO 1710

1763 Ma(1/SQR(2°PI))*B+.5

1773 Il=INT(M*13000+.5)/10000

1788 RETURN

1738 °*screen S

1348 cosus 1238

1813 LOCATE 1,1: PRINT"Unit 6: Screen S"
1323 z1 = .5

1823 22 = 1.8

1843 Gosus 1864

185@ GoTO 1930

1862 Y = -A*1/SCR(2*PI}*EXP(-(21"2)/2)
1372 LINE (XC+S*21,131)~(XCeS*21,1Q1+Y3)
1380 Y4 = ~A®l/SQRI2®PI)*EXP(=(2272})/2)
1393 LINE (XC+S*22,131)=(XC+S*Z2,1Q1+Y4
134@ PAINT (XC+5°Z2+1,(131+101+Y4)/2)
L1313 PAINT (XCe¢S5*Z1-1,(131+131+¥3)/2)
1328 RETURN

1939 cocaTte 15,1 o X . .
1943 pRINT * Example 2. This is the jraph of the unit normal distribution.”
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1958 PRINT ™"
1368 PRINT *
1978 PRINT™"

The region under the curve below .S@ and above 1.8@"

1383 PRINT " is shaded. From Table B, the area of this shaded"
1998 PRINT""

2308 PRINT " region = {(area below .58) + (area above 1.80) ==
2313 PRINT"™

2023 PRINT * .6915 + .8359 = ,7274."

203@ LOCATE 23,58: PRINT"Press the enter key.”
2043 AS = INKEYS: IF AS="" GOTO 2048

2853 ' Screen 6§

2860 GOSUB 1230

2378 LOCATE 1,1: PRINT"Unit 6: Screen 6%

2380 LOCATE 16,1

23968 21 = .75

2109 22 = 24

2110 Gosus 1869
2128 PRINT® Exercise 2. The regions under the curve below 9.7S and above™

2139 PRINT" 2.08 is shaded. Using Table B, compute the total™
214@ PRINT® area (for example, .4313) of these shaded regions®
215@ INPUT® and press the enter key.";Q6$S

2162 IF I62=0 THEN A625=Q6S$

217Q IF 162=1 THEN B62$=Q6S

2180 PRINT™"
2190 IF Q6S =",7962" OR Q6S="79.62%" THEN 2200 ELSE 2230

2239 R62 = 1

2219 PRINT® Your response is correct.”

2222 coto 2314

223@ IF 162 = 1 GOTO 2284

224Q@ PRINT"™ Your response is incorrect. Press the enter key for"
225@ PRINT® further explanation.®

226@ AS = INKEYS: IF AS="" GCTO 2263
2272 162 = l: R=R+l: GOTO 1798

2280 w62 = }

2298 PRINT" Your response is incorrect. The correct answer is"
2333 PRINT® .7962.%

2313 LOCATE 23,58: PRINT"Press the enter key.”

2328 AS = INKEYS: IF AS ="" GOTO 2328.

2338 ‘'screen 7

2340 SCREEN @,1: COLOR 15,1,1S5: CLS

235@ LOCATE 1,32: PRINT"Unit 6: Screen 7%

2368 LOCATE S,1

2378 PRINT" Example 3. Another portion of Table B is shown below."

238@ PRINT""

2398 PRINT® z Area Below Area Above Ordinate”™
2433 PRINT""

2419 PRINT® -0.69 .2743 .7257 «3332%
2422 PRINT" ~8.59 L2776 .7224 .3352"
2432 PRINT® -2.58 .2811 .719%@ .3372"
2448 PRINT" ~@8.57 .2843 .7157 .3391"
2458 pPRINT® -0.56 .2877 7123 .3410"

2468 PRINT""

g:gg g:f:::_ The total area under the unit normal curve below"
DY
2499 PRINT® 2zl = -2.60 and above z2 = -3.57 (note that -0.57 > -@.
63)"
2328 PRINT""™
2513 PRINT" is jiven by (area below -0.68) + (area above ~3.57) ="

2520 PRINT"™®
253@ PRINT® <2743 + 7157 = ,9933."

2540 COLOR 15,6,15
255@ LOCATE 7,28:PRINT” Area Zelow ": LOCATE 7,43:PRINT® Area Above "

2568 LOCATE 9,16:PRINT"-2.50 -2743 "
257@ LOCATE 12,16:PRINT"-3.57 ™: LOCATE 12,45: PRINT™ .7157 *
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258@ COLOR 15,1,15
259@ LOCATE 23,58: PRINT"Press the enter key.”
2630 AS = INKEYS: IF A$ = "™ GOTO 2600

2613 IF J68=1 GOTO 8900

2620 IF J63=1 GOTO 691@

2639 'screen 8

2648 CLS

2658 LOCATE 1,32: PRINT"Unit 6: Screen 8"
266@ LOCATE 5,1

2670 PRINT" Exercise 3. A portion of Table B is shown below:"
2683 PRINT™"

2630 PRINT® z Area Below Area Above Ordinate”
2780 PRINT"®

271@ PRINT® -0.69 .2743 .7257 «3332%
2720 PRINT® -8.59 .2776 7224 .3352"
2730 PRINT® -0.58 .2811 -7198 .3372"
274@ PRINT" -0.57 .2843 7157 3391
2750 PRINT® -@.56 . .2877 .7123 3410
2760 PRINT""

277@ PRINT" Type in the total area under the unit normal curve®
2780 PRINT""™

273@ PRINT" below -8.59 and above -3.56 (note that -8.56 > -0.59)
280@ PRINT"®

281@ INPUT™ and press the enter key.";Q26$

2828 IF 163=0 THEN A63S:C6S

2838 IF [63=1 THEN B63S=Q6$

2848 PRINT™"

285@ IF Q6S =".9899" OR Q65="98.99%" THEN 2860 ELSE 2890

2863 R63 = 1

2870 PRINT" Your response is correct."

2888 GOTO 297@

2898 IF 163 = 1 GOTO 2940

29@3 PRINT® Your response is incorrect. Press the enter key for®
2910 PRINT® further explanation.*”

2920 AS = INKEYS: IF ASa"" GOTO 2920

2938 I63 = 1l: R=Re+l: COTO 233¢

2940 w63 = ]

295@ PRINT® Your response is incorrect. The correct answer is"
2963 PRINT" .9899."

2970 LOCATE 23,58: PRINT"Press the enter key."”

2983 AS = INKEYS: IF AS ="" GOTO 2984.

2990 ‘screen 9

3020 SCREEN 2: CLS

3@.@ cosus 1230

3820 LOCATE 1,1: PRINT"Unit 6: Screen 9"

@3 zZ1l = -2.24

3240 22 = -1y

3853 GOSUB 1969

3063 LOCATE 15,1

3870 PRINT" Example 4. This is the graph of the unit normal distribution."
388@ PRINT"™"

3030 PRINT"™ The region under the curve below -2.24 and above -1.3@"
3138 FRINT"™"

3jlle PPINT:. is shaded. Using Table B, the area of this shaded"

gii: ::i:;:- region = (area below -2.24) ¢ (area above -1.08) ="
gi;: ::i:;' .3125 + .8413 = ,38538."

3160 LOCATE 23,58: PPINT"Press the enter key."
3170 AS = INKEYS: IF AS = " COTO 317¢

3180 'screen l0@

3199 SCREEN 2: CLS

3220 GosuB 1238
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3213
3222
3210
3248
3252
3268
3279
3289
3290
339¢
3310
3320
3339
3340
33s@
3360
3379
3388
3390
3400
3419
3422
3430
3440
3459
3460
3478
3480
3430
lsae
3519
3520
3532
3532
3ss@
3563
35780
3538
3598
3620
36l
3628
3629
j64e
2659
3669
i6e
689
3699
3700
3712
3720
3739
3740
3750
37689
377¢
3733
1799
lges
3819
382¢
gle
3g4e
3gs@
kLT )
387¢

Reproduced with permission of the copyright owner.

LOCATE 1,1: PRINT"Unit 6:

Zl = -1.5
22 » -2
GOSUB 1860
LOCATE 16,1
PRINT®
PRINT®
PRINT®
INPUT®

Exercise 4.

Screen 1@*

The regions under the unit normal curve below ~1.5@"
and above -.28 are shaded. Type in the total area”
(for example, .4532) of these regions and press®

the enter key.";Q6$

IF 1648 THEN A64S5=Q6$
IF 164=1 THEN B64S=Q6$

PRINT™"

IF Q6S =" _6461"
R64 = )

PRINT®

GOTO 3450

IF 164 = 1 GOTO
PRINT®

PRINT"

AS = INKEYS: IF
164 = 1: R=R+1l:
W64 = 1

PRINT®

PRINT®

OR Q65="64,.61%" THEN 3349 ELSE 3370
Your response is correct.®

3420
Your response is incorrect. Press the enter key for"

further explanation.”
AS="" GOTO 3400
GOTO 2999 -

Your response is incorrect. The correct answer is"
.6461."

LOCATE 23,58: PRINT"Press the enter key."

AS = INKEYS: IF
'screen 11

AS = "" GOTO 34680

SCREEN @,1: COLOR 15,1,15: CLS

LOCATE 1,32: PRINT"Unit 6:

LCCATE 5,1
PRINT®
PRINT""
PRINT®
PRINT™"
PRINT®
PRINT™™
PRINT"
PRINT"®
PRINT®
PRINT™"
PRINT"
PRINT""
PRINT®
PRINT""®
PRINT®
PRINT"®
PRINT®
PRINT*"™
PRINT®
COLOR 15,6,15

Example 5.

Screen 11°®
Selected portions of Table B are shown below:"

2 Area Below Area Above Ordinate®

-2.28 -9139 .9861 .8355"

sesesssscoccsesessasasersosanse

g.e@ .580@ .58e9 .3989"

“seessesescccsvccssssnssnsnnssas

2.46 .9931 .9069 .9194"
The area under the unit normal curve below -2,28"
and above 2.46 = (area below -2.20) + (area above®

2.46) = Q139 + ,2069 = .0208."

LOCATE 7,28: PRINT"™ Area Below “": LOCATE 7,42: PRINT" Area Above "

LOCATE 9,16: PRINT"-2.20

.0139 "

LOCATE 17,16: PRINT" 2.46 ": LOCATE 17,45: PRINT" .0069 *

COLOR 15,1,1S

LOCATE 23,58: PRINT"Press the enter key,”
AS = INKEYS: IF AS ="" GOTO 3769

‘screen 12

SCREEN @,1: COLCR 15,1,15: CLS
LOCATE 1,32: PRINT"Unit 6:

LOCATE 2,1
PRINT®
PRINT®®
PRINT®
PRINT""
PRINT®
PRINT"®
PRINT®

Exercise S.

Screen 12°
Selected portions of Table B are shown below:"

z Area Below Area Above Ordinate"™

-1.25 -1256 .8944 -1826"

-
“eeccscsecsscccccsnonrensstconcee

217
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3380 PRINT""

3893 PRINT® 3.46 .6772 .3228 .3589"
330@ PRINT™"

3919 PRINT" tectnseancsretesnonsssscssesone

3923 PRINT""

3938 PRINT® 1.57 .9418 .0582 .1163"
3940 PRINT""

3953 PRINT" Type in the total area (for example, .543@) under®
3968 PRINT" the unit normal curve lying below -1.25 and above"
3976 INPUT" 1.57. Then press the enter key.";Q6$

3980 IF 1658 THEN A655=Q6S

399¢ IF 165=1 THEN B65S=Q6S

4030 PRINT""

4318 IF Q65 =".1638" OR Q65="16.38%" THEN 40320 ELSE 40S¢

4020 R6S = 1
4332 PRINT® Your response is cctrect."
4340 GOTO 4130

4053 IF 165 = 1 GOTO 4120
4060 PRINT" Your response is incorrect. Press the enter key for"

4370 PRINT" further explanation.”

4089 AS = INKEYS: IF ASa"" GOTO 4880

4099 I6S = l: RaR+1l: GOTO 3479

4100 W6S = 1

4119 PRINT® Your response is incorrect. The correct answer is"
4120 PRINT" .1638."

4139 LOCATE 23,58: PRINT"Press the enter key."

4143 AS = INKEYS: IF AS ="" GOTO 4140.

4159 ‘'screen 13

4169 GosuBs 1230

4173 LOCATE 1,1: PRINT"Unit 6: Screen 13"

4180 LOCATE 16,1

4199 21 = -.5

4299 22 = 11

4210 GOSUB 186@

4220 PRINT" Example 6. The regions under the unit normal curve below -.5@"
4239 PRINT™"
4243 PRINT®

4253 PRINT"™"
4268 PRINT" total area of these shaded regions = (area below -~.50)

and above 1.20 are shaded above. From Table B, the"

4279 PRINT"™"
4288 PRINT" + {area above 1.00) = _308S + .1587 = .4672.°

4290 LOCATE 23,58:PRINT"Press the enter key."
4390 AS = INKEYS: [F AS ="" GOTO 43@9

4310 ‘screen 14

4328 Gosus 1230

43123 LOCATE 1,1: PRINT"Unit 6: Screen 14"
4340 LOCATE 16,1

4350 21 = -}

4360 22 = 1

4378 GOsuB 186@
43180 PRINT" Exercise 6. The regions under the unit normal curve below®

4390 PRINT" -1.99 and above 1.0@¢ are shaded above. Using Table B,
44008 PRINT" type in the total area (for example, .6452) of these”
4413 INPUT" shaded regions and press the enter key.";Q6$S

4420 IF 16620 THEN A665=Q6S

4439 IF 166=1 THEN B66S=(Q6S

4440 PRINT™"

4459 IF Q6S =".3174" OR (6S="31_.74%" THEN 4460 ELSE 44950
4460 R66 = ]

4479 PRINT" Your response is correct.”
4480 GOTO 457¢
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4499 IF 166 = 1 GOTO 4549

4509 PRINT® Your response is incorrect. Press the enter key for®"
4510 PRINT® further explanation.”

4529 AS = INKEYS: IF AS="" GOTO 4520

4530 166 = 1: RsR+l: GOTOQ 4150

4540 w66 = 1

455Q PRINT® Your response is incorrect. The correct answer is”
4569 PRINT® <3174,

4570 LOCATE 23,58:PRINT"Press the enter key."

4580 AS = INKEYS: IF AS ="" GOTO 4580

4599 'screen 16

4600 SCREEN @,1: COLOR 15,1,1S: CLS

4610 LOCATE 1,32:PRINT"Unit 6: Screen 16"

4620 LOCATE 4,1

4630 PRINT® Example 7. It is fairly well known that IQ scores from the *
4643 PRINT" Stanford-Binet Intelligence Test are approximately®
4650 PRINT" normally distributed with a mean of 160 and a *

4660 PRINT" standard deviation of 16 for people in its population.
-

4673 PRINT" Determine the percent of people having an IQ score®
468@ PRINT" below 84 and above 116."

4698 PRINT"®
4700 PRINT"™ Solution We begin by computing the z-scores for 84 and”

4713 PRINT"™ 116, respectively. The z-score for 84 is zl = *

4720 PRINT® (X - m)/s = (84 - 109)/16 = -16/16 = -1, The z-score”
4730 PRINT™ of 116 is z2 = (116 - 10@)/16 = 16/16 = 1. The area”

4740 PRINT™ under the unit normal curve below -1 or above 1*

4758 PRINT" is given by (area below -1.00) + (azea above 1.2@) ="
4763 PRINT® .1587 + .1587 = _3174. Therfore, approximately”

4770 PRINT® .3174 x 100% = 31.74% of people have such scores.

4780 LOCATE 21,58: PRINT"Press the enter key.”

479@ AS = INKEYS: IF AS = ™" GOTO 479@

4808 IF J67 =1 GOTO 8459

4819 IF J62 =1 GOTO 6469

482¢ 'screen 17

4830 SCREEN @,1: COLOR 15,1,15: CLS

4349 LOCATE 1,32 :PRINT"Unit 6: Screen 17"

4850 LOCATE 7,1

4860 PRINT" Exercise 7. The Stanford-Binet Intelligence Test scores are"

4878 PRINT® approximately normally distributed with a mean of"
4880 PRINT® 190 and a standard deviation of 16 for people in”
4890 PRINT"™ its population. Determine the percent of people having
an"

4903 PRINT™ IQ score below 84 and above 132."

491@ PRINT™"

4928 PRINT" a. 15.87%"

4930 PRINT™ b, 18.,15%"

4948 PRINT" c. 48.Q0%"

4950 PRINT® d. 84.020%"

4968 PRINT™ e. none of the above"

4973 PRINT™®

4980 PRINT® Type in a, b, c, 4, or e for your answer and press”
4998 INPUT® the enter key.";Q6S

S620 IF I67=8 THEN A675=Q6S

5@13 IF [67=1 THEN B675=Q6S

5020 PRINT™"

5933 IF Q6S="a" OR Q6S="A" OR Q6S="b"™ OR Q6S="8B" OR Q6$="c" OR ({6S="C" OR Q6S="d
" OR Q65 = “D" OR Q6S = "e"™ OR Q65 = “E" THEN 5090 ELSE 5248

S@43 LOCATE 19,1

535@ PRINT"

S36@ PRINT®

5879 LOCATE 19,1

S089 GOTO 4988

S@9@ IF Q6S="b" OR 26§ ="B™ THEN 5100 ELSE 5130

5100 R67 = 1
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S113 PRINT"™ Your response is correct.”

S120 GoTo S228
S138 IF 167 =1 GOTO S19@

S14@ PRINT® Your response is incorrect. Press the enter key"
S150 PRINT” for further information.”
5160 167 = 1

5179 AS » INKEYS: IF AS = "" GOTOQ 5178

513¢ RaR+1: GOTO 4590

S190 w67 = 1

5280 PRINT® Your response is incorrect. The correct response"
S218 PRINT" is b."

$22@ LOCATE 23,58: PRINT"Press the enter key."

5230 AS = INKEYS: IF AS = "% GOTO 523@

5240 'screen 18

5250 SCREEN @,1: COLOR 15,1,15: CLS

5260 LOCATE 1,32 : PRINT"Unit 6: Screen 18"

5270 LOCATE S,1

5288 PRINT" Example 8.
5298 PRINT"

5380 PRINT"

S31@ PRINT®

5328 PRINT™™

5330 PRINT® Solution The z-score for 61.9@ is 21 = (X = m)/s = "

5349 PRINT™ (61.98 - 67.32)/2.56 = =5.,12/2.56 = -2, The z=-score®
5358 PRINT" for 64.46 is 22 = (64.46 - 67.02)/2.56 ="

5360 PRINT" -2.56/2.56 = -1, The total area under the unit normal®

If men's heights are normally distributed with a"
mean of 67.@2 inches and standard deviation of 2.56"
inches, find the percent of men having a height "
below 61.9@ and above 64.46 inches.”

curve below -2.0@ and above -1.08 is given by (area"

537@ PRINT"
below -2,03@8) + {area above -1.00) = - ,0228 + ,8413 ="

538@ PRINT®
539@ PRINT" .8641. Therefore, approximately .8641 x 100t = 86.41%"

5430 PRINT® of men have such heights."
541@ LOCATE 23,58: PRINT"Press the enter key.”

5420 AS = [NKEYS: IF AS = "" GOTO 5429

5439 IF J61@=1 GOTO 963@

5448 IF J65=1 GOTO 7720

545@ 'screen 19

$460 SCRSZEN @,1: COLOR 15,1,15: CLS .

S47@ LOCATE 1,32 : PRINT"Unit 6: Screen 19%

548@ LOCATE S,1

5490 PRINT" Exercise 8.
5588 PRINT"™

5513 PRINT"

If men's heights are normally distributed with a®
mean of 67.82 inches and standard deviation of 2.56"
inches, what is the percent of men having a height *

5528 PRINT"™ below 69.58 and above 72.14 inches?”

5533 PRINT™®

554@ PRINT® a. 13.59%

555@ PRINT" b. 64.46%%

5568 PRINT® c. 69.58%"

5578 PRINT" d. 86.41%"

5583 PRINT" e, 89.23%"

S59@ PRINT™"

5620 PRINT® Type a, b, ¢, d or e for your answer and press the"
S6L@ INPUT® enter key.";Q6S$

$62@ IF 168=8 THEN A63S5=Q6S
S63@ IF [63=]1 THEN B68S5=Q6S$

S640 PRINT"™®
5653 IF 06S="a™ OR Q65="A" OR (6S="b"™ OR Q65="B" OR Q26S="c™ OR Q6S="C" OR [6S="d

" OR (6S = "D" OR Q65 = “e™ OR Q6S ="E"™ THEN 5710 ELSE 56649
5668 LOCATE 16,1
56708 PRINT"

S688 PRINT®
-
5698 LOCATE 16.1
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570@ coTO 5600

5718 IF Q6S="d"™ OR Q6S ="D" THEN 572@ ELSE S7s@

5720 R68 = 1

573@ PRINT" Your response is correct.”
5748 GOTO 5846

S75@ IF 168=1 GOTO 5812

5763 PRINT™ Your response is incorrect. Press the enter key"
$77@ PRINT" for further information."
5780 168 = 1

S579¢ AS = INKEYS: IF AS = " GOTO 5794
S83@ RsR+1l: GOTO 5248

5813 W6l = 1
5823 PRINT" Your response is incorrect. The correct response®
583@ PRINT" is d."

5843 LOCATE 23,58: PRINT"Press the enter key."
5858 AS = INKEYS: IF AS = "™ GOTO 5858

5868 R6 = R61L+R62+R63+R64+RES+RE6+RE7+REB

S870 W6 = WEL+WE2+WE3+WE4+WES5+WE6+W67+W68

5889 FIRST6 = R6+WE~R

S89@ T6S = TIMES

5900 TIMES = "g@:00:08"

5913 ‘screen 20 .

5920 SCREEN @,1: COLOR 15,1,15: CLS

5933 LOCATE 1,32: PRINT"Unit 6: Screen 28"
5948 LOCATE 7,1 . .
595@ PRINT" This concludes the discussion of Unit 6: The Total Area™
5960 PRINT""™ .
597¢ PRINT"™ Under a Normal Curve Lying Below One Observation and Above a®

5988 PRINT™"

S99@ PRINT" Second Observation. You worked correctly™;FIRST6"exercise(s)"
6203 PRINT""

gg;g g:i:;:- out of 8. There are 18 review problems for this unit. Would”
2030 PRI&T:_ you like to work some review problems? Type y if yes or n"
Gg;g ES;:;' n if no and press the enter key.";Q6$

6363 IF Q6S = "y"™ OR Q6S = "Y"™ OR Q6S = "n® OR Q6S = "N" GOTO 6370 ELSE LOCATE 1
7,1: PRINT"
": LOCATE 17,1: GOTO 6358
6878 IF Q6S = "y"™ OR Q6S = "Y™ GOTO 6088 ELSE 1919@
62393 'screen 21
€390 SCREEN @,1: COLOR 15,1,15: CLS
6132 LOCATE 1,32: PRINT"Unit 6: Screen 21"
6118 LOCATE 5,1: K6=l

612¢ PRINT" Problem 1, what is the area under the unit normal cnrve lying"

613@ PRINT™"

6143 PRINT® below z = -1,25 and above z = 2.8@2 Type in your ®
LA

gigg ::}:;;~ answer (for example, .6532) and press the enter®

S109 [NpuTe Key.":Q6s

6190 IF J6120 THEN C61S=06$S

6238 IF J6lsl THEN D615=Q6$

6218 PRINT""

6228 IF Q65 = ",1284" THEN 6233 ELSE 626@

6230 P61l = 1

6243 PRINT" Your response is correct.”
6250 GOTO 6360

6268 IF J61 = 1 GOTO 6328
6279 PRINT® Your response is incorrect. Press the enter key”
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6288 PRINT""

§290 PRINT® for further explanation.”
630@ ASsINKEYS: IF AS="" GOTO 6309

631@ J61 = 1: P=Pel: GOTO 540

6328 Q61 = 1

6330 PRINT" Your response is incorrect. The correct answer”
6340 PRINT™®
6350 PRINT" is .1284."

6363 LOCATE 23,58: PRINT"Press the enter key."
6379 AS=INKEYS: IF AS="" GOTO 6370

6380 COSUB 640@

6392 IF Q6S = "“y™ OR Q6$ ="Y" GOTO 6468 ELSE 101090
6408 CLS: LOCATE S,1

6418 PRINT" would you like to work another review problem? Type®
6420 PRINT™®
6433 INPUT™ y if yes or n if no and press the enter key.";Q6S

6448 IF Q6S = "y" OR Q6§ = “Y" OR Q6S = "n™ OR Q6S = “N" THEN GOTO 6453 ELSE LOC
ATE 7,1: PRINT"
®: LOCATE 7,1: GOTO 6438
6450 PETURN .
6468 'screen 22
6470 SCREEN @,l: COLOR 15,1,15: CLS
6489 LOCATE 1,32: PRINT"™ Unit 6: Screen 22"

6490 LOCATE S5,1: Ké6=2

6508 PRINT" Problem 2, A normal distribution has a mean of 80 and a”
6513 PRINT""

6528 PRINT"™ standard deviation of 18, What is the percent of"
6538 PRINT"®

65403 PRINT™ scores lying below 7¢ and above 992°

6550 PRINT""

6569 PRINT" a. 15.87%"

6578 PRINT" b, 31.74%"

6580 PRINT" c. 68.26%"

6598 PRINT"® d. 7@.00%"

6600 PRINT" e. 8@.00%"

5610 PRINT™"

5629 PRINT® Type in a, b, ¢, d, or e for your answer and press

6638 PRINT™"

6649 INPUT" the enter key.";Q6S

6650 IF J622Q THEN C625=Q6$S

6660 IF J62=1 THEN D62S=Q6S

6578 PRINT""

6680 IF Q6S = ™a™ OR Q6S ="A" OR Q6S ="b" OR Q6S="B" OR Q6S5="c" OR Q6S ="C" OR Q
65="d" OR Q6S="D" OR Q65 ="e"™ OR Q6S ="E" THEN 6753 ELSE 669@

6699 LOCATE 17,1

6793 PRINT"

6718 PRINT"
-

6728 PRINT"
L

6733 LOCATE 17,1

6740 GOTO 6628

6750 IF Q6S = "b"™ OR Q6S = "B" THEN 6768 ELSE 6790

6763 P62=]

6779 PRINT" Your response is correct.”

6788 GOTO 6878
6790 IF J62 = 1 GOTO 685@ ELSE 68090

6808 PRINT® Your tresponse is incorrect. Press the enter key fo
:I

6819 PRINT""™

6820 PRINT® further explanation.”

6830 AS = INKEYS: IF AS = ™" GOTO 683¢@
6840 J62 = 1: p=P+l: GOTO 4599
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68506 Q62 = 1

686@ PRINT® Your response is incorrect. The correct answer is

€870 LOCATE 23,58: PRINT"Press the enter key."

6880 AS = INKEYS: IF AS = "" GOTO 6888

6390 GOSUB 6490

696@ IF Q6S = "y" OR Q6S = "Y™ GOTO 6910 ELSE 19109

6918 ‘screen 23
6920 SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT"Unit 6: Screen 23"

6933 LOCATE 5,1: Ké6=3
6949 PRINT" Problem 3. What is the area under the unit normal curve lying"

6953 PRINT"™"

696G PRINT® below z = -1.15 and above z = -¢,19?"
6973 PRINT™"
6938 PRINT™
6998 PRINT"®
7380 INPUT® the enter key."; Q6S
731@ IF J63=@ THEN C635=Q6$
7320 IF J63=l THEN D635=Q6S
7033 PRINT™"

7249 IF Q6S =".7824" OR Q6S="70.@84%" THEN 7356 ELSE 7089

7358 P63 = 1

706d PRINT™ Your response is correct.”
7270 GOTO 7188

798@ IF J63 = 1 GOTO 7148
709@ PRINT™

7138 PRINT™"

711@ PRINT" further explanation.”
7120 AS = INKEYS: IF AS="" GOTO 7120

7130 J63 = 1: P=Pel: SOTO 2330

7148 Q63 = 1}
7158 PRINT®
716@ PRINT®™
7178 PRINT™ .7004."

7186 LOCATE 23,58: PRINT"Press the enter key."

7198 AS » INKEYS: IF AS ="" GOTO 7134.

7280 GOSUB 6404@

7210 IF Q265 = "y™ OR Q6S = “Y“ GOTO 7228 ELSE 12104

7220 'screen 24
723@ SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT"Unit 6: Screen 24"
7243 LOCATE S,1: K6=4
7258 PRINT" Problem 4.
726@ PRINT"™™

7278 PRINT"

7283 PRINT™®

Type in your answer (for example, .6532) and press®

Your response is incorrect. Press the enter key for"™

Your response is incorrect. The correct answer is”

The total area under the unit normal curve lying®

below z1 and above 22 is ,3476. If 22 = 1,10, what"

729@ PRINT" is the value of 2z12%

7339 PRINT"™™

7313 PRINT® Type in your answer (for example, 1.23 or -2.23)"
7329 PRINT™"

7338 InpuT" and press the enter key.";Q6$

7348 IF J64=@ THEN C645+06$
7353 IF J64=1 THEN D645=Q6S
7368 PRINT"®

7378 IF Q6S ="-3.8™ OR 2652"-3.3@" OR Q6S = "-.8" OR Q65 = "-.80" THEN 7380 ELSE
741

7330 P64 v 1

739@ PRINT® Your response is correct.”
7438 GOTO 7518

7419 IF J64 = 1 GOTO 747Q

7420 PRINT" Your response is incorrect. Press the enter key for"
7439 PRINT™™
7449 PRINT® furcther explanation.”

745@ AS = INKEYS: IF AS="" GOTO 7450
7460 J64 = 1: PxP+l: GOTO 7569
7479 Q64 = 1
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7488 PRINT™ Your response is incorrect. The correct answer is"
7438 PRINT™™
750Q PRINT" ~g.80."

7513 LOCATE 23,58: PRINT"Press the enter key."”

752@ A$ = INKEYS: [F AS ="" SOTO 7524.

7538 GOSUB 64@0

7542 IF Q6S = "y" OR Q6S = "Y™ GOTO 770@ ELSE 18108

755@ COTO 7768

756@ ‘screen 24a

757@ SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32:PRINT"Unit 6: Screen 24a”"

7588 LOCATE 5,1

759@ PRINT" Since the total area of the shaded regions equal .3476 a
nd *

7638 PRINT™"

7618 PRINT™ the area above 1.10 equals .1357, the area below 2zl must equa
1"

762@ PRINT"®

763@ PRINT" to .3476 - .1357 = ,2119. Now use Table B to determine the va
.ze”

7649 PRINT™®

765@ PRINT® of z1."

766@ LOCATE 23,58

7670 PRINT"Press the enter key."

7680 AS = INKEYS: IF AS = "™ GOTO 768@

7698 IF J64=1 GOTO 7220

7700 ‘*screen 25

7718 SCREEN @,1: COLOR 15,1,15: CLS

7728 LOCATE 1,32 : PRINT"Unit 6: Screen 25"
7730 LOCATE S,1: K6=5
7748 PRINT® Problem S.
7758 PRINT"

7763 PRINT®

If men's heights are normally distributed with a"
mean of 67.02 inches and standard deviation of 2.56"
inches, what is the percent of men having a height *

7773 PRINT® below 64.46 and above 72.14 inches?"™

778@ PRINT™"

779@ PRINT™ a. 7.68%

783@ PRINT" b. 17.@8%"

7818 PRINT" c. 18.15%"

7323 PRINT" d. 64.46%"

7830 PRINT" e. 81.85%"

7843 PRINT""

785d PRINT" Type a, b, ¢, d or e for your answer and press the"
7863 INPUT" enter key.";C6S

7870 IF J65=@ THEN C655=Q6$

7888 IF J6S=1 THEN D65S=Q6S

7893 PRINT"™"

7988 IF Q6S="a™ OR 26S="A™ OR Q65="b"™ OR Q6S="B" OR Q6S="c" OR Q6S="C"™ OR Q6S="d
" OR Q6S = "D" OR Q65 = "e"™ OR Q65 ="E™ THEN 7960 ELSE 7910

7918 LOCATE 16,1

7923 PRINT"

79133 PRINT”

7340 LOCATE 16,1

7958 coro 7858

7353 IF Q6Se"c™ OR 265 ="C" THEN 797@ ELSE 6920

7978 p6S = 1

7988 PRINT® Your response is correct.”
7993 GOTO B@9@

8333 IF J6S=1 GOTO 8363

3313 PRINT" Your response {s incorrect. Press the enter key"
8323 PRINT" for further information.”
8239 J6S = 1

8340 AS = INKEYS: IF AS = "™ COTO 8342
8353 P=Pei: GOTO S240

806@ Q65 = 1 o
8070 PRINT® Your response is incorrect. The correct response”
8280 PRINT" is c.”
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8899 LOCATE 23,58: PRINT"Press the enter key."

8130 AS = INKEYS: IF AS = " GOTO 8180

8119 GOSUB 6409

8120 IF Q6S = "“y”™ OR Q6S = "Y™ GOTO 8130 ELSE 16180
8130 'screen 26

814@ SCREEN @,1: COLOR 15,1,15: CLS

8158 LOCATE 1,32: PRINT"Unit 6: Screen 26"

8168 LOCATE S,1: K626

817¢ PRINT" Problem 6. wWhat is the area under the unit normal curve lying®
8180 PRINT"™

8199 PRINT" below z = -2,81 and above z = -8.58? Type in your "
8208 PRINT""

3218 PRINT" answer (for example, .6532) and press the enter”
8220 PRINT""

8238 INPUT® key.";Q6S

824@ IFf J66=0 THEN C665=Q6$S
8250 IF J66=1 THEN D66S=Q6$

8268 PRINT""

8270 IF Q6S = ™.6943" OR Q6S = ~.694™ THEN 828@0 ELSE 831¢

8289 P66 = 1

829¢ PRINT" Your response is correct,”

8336 GOTO 8410

8318 IF J66 = 1 GOTO 8378

8329 PRINT" Your response is incorrect. Press the enter key"
8338 PRINT""

8340 PRINT" for further explanation.”

8359 ASsINKEYS: IF AS="" GOTOQ 8358

8368 J66 = 1: P=Pel: GOTO 540

8372 Q66 = 1

838@ PRINT® Your response is incorrect. The correct answer"
839@ PRINT""
340Q@ PRINT" is .6948."

8410 LOCATE 23,58: PRINT"Press the enter key."

8420 AS=INKEYS: IF ASa™" GOTO 8428

8430 GOSUB 6400

8449 IF Q65 = "y™ OR Q6S = “Y" GOTO 8450 ELSE 1010
8450 *screen 27

846@ SCREEN @,1: COLOR 15,1,15: CLS

84708 LOCATE 1,32: PRINT"™ Unit 6: Screen 27"

848@ LOCATE 5,1: K6=7

9490 PRINT® Problem 7. A normal distribution has a mean of 78 and a®
853@ PRINT""

8518 PRINT® standard deviation of 6. What is the percent of"
852@ PRINT""™

8538 PRINT® scores lying below 67 and above 812"

8540 PRINT""

3558 PRINT" a., 4.46\"

3563 PRINT" b. 34.23%"

8578 PRINT" c. 65.77%"

8583 PRINT"® d. 95.56%"

2232 §S§:;:' e. none of the above™

8618 PRINT" Type in a, b, =, d, or e for your answer and press

362@ PRINT™"

8638 INPUT" the enter key.";Q6$S

8640 IF J67=0 THEN C675=Q6S

8658 IF J67a1l THEN D6752Q6S

866@ PRINT"™"

8678 IF Q6S = "a" CR 065 ="A" OR Q6S ="b™ OR 265s"B* OR Q6S="c" OR Q6§ ="C" OR Q
652"d® OR Q6S="D" OR Q6S ="e™ OR (6S ="E" THEN 8748 ELSE 8680

8680 LOCATE 17,1

869¢ PRINT"
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8730 PRINT™
8718 PRINT"
"

8720 Locate 17,1

8738 Goto 8slig

8748 IF Q65 = "b" OR Q6S = "B" THEN 875¢ ELSE 8789

8750 p67=]

8768 PRINT" Your response is correct.”
8778 GOTO 8868

8780 IF J67 = 1 GOTO 884@ ELSE 879a

8798 PRINT" Your response is incorrect. Press the enter key fo
e

8880 PRINT™™

8818 PRINT" further explanation.”

8828 AS = INKEYS: IF AS = "" GOTO 8820
8838 J67 = 1: papsl: GOTO 459@

8848 Q67 = 1 . :
8850 PRINT" Your response is incorrect. The correct answer is

886 LOCATE 23,58: PRINT"Press the enter key.”
8878 AS = INKEYS: IF AS = ** GOTO 887@

8838 GosuB 6449
8838 IF Q6S = "y" OR Q65 = "y» GOTO 8%98¢ ELSE 10140

8908 'screen 28 R
8918 SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT"Unit 6: Screen 28%

8928 LOCATE 5,1: K6=8 .
8932 pPRINT" Problem 8. What is the area under the unit normal curve lying”

8940 PRINT""

8958 PRINT" . below z = -1.69 and above z = az:"

89653 PRINT""

8973 PRINT" Type in your answer (for example, .6532) and press*"
€989 PRINT"™

89949 INPUT" the enter key."; Q6S

9809 IF J68=0 THEN C68S5=06S

981@ IF J6gal THEN D68SaQ6s

9023 PRINT""

3038 1Ff J6S =" _.5455" OR Q6S="54,55%" THEN 904@ ELSE 9879
3040 P63 = 1

9350 PRINT® Your response is correct."
9363 GOTO 917¢

9378 IF J68 = ) GOTO 91139

933@ PRINT" Your response is incorrect. Press the enter key for®
333@ PRINT®®
313d PRINT" further explanation.™

9118 AS = INKEYS: IF AS="" GOTO 9110
9123 J68 = 1: p=psl: COTO 2330
9138 ¢c68 = |

143 PRINT® Your response is incotrrect. The correct answer ig"
9158 PRINT™"
916@ pRINT" .5455."

3172 LOCATE 23,58: PRINT"Press the enter key."

9180 AS = INKEYS: IF AS ="" GOTO 9180.

9138 cosus 43¢

9222 IF 635 = "y" OR Q65 = "y» 5oTo 9210 ELSE 18129

3218 ‘screen 29
9228 SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32: PRINT"Unit 6: Screen 29"

923@ LOCATE 5,1: K629
9249 PRINT® Problem 9. The total area under the unit normal curve lying*®

9253 PRINT®™®

9268 PRINT® below z1 and above z2 is -9688, If 21 = -2.41, what"
927@ PRINT®®
928G PRINT" is the value of z22"

9298 PRINT™"
9339 PRINT®

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyw\w.manaraa.com



227

9319 PRINT™"

3329 INPUT® and press the enter key.";Q6$
333@ IF J69=@ THEN C695=Q6S

9340 [F J69=1 THEN D69S2Q6S

9350 PRINT™®

336@ IF Q6S ="-1.76" THEN 9370 ELSE 940@

9370 P69 = 1

938@ PRINT™ Your response is correct.”
939@ GOTO 9500

9400 IF J69 = 1 COTO 9464

341@ PRINT® Your response is incorrect. Press the enter key for"™
9420 PRINT""™
9439 PRINT® further explanation.”

9440 AS = INKEYS: IF AS="" GOTO 9449
9450 J69 = 1: P=P+l: GOTO 9550

9460 Q69 = )

947@ PRINT® Your response is incorrect. The correct answer is®
9480 PRINT™"

3490 PRINT® -1.76."

956@ LOCATE 23,58: PRINT"Press the enter key.”

9518 AS = INKEYS: IF AS ="" GOTO 95.0.

9520 GOsSuR 64048

9538 IF Q6S = “y™ OR Q65 = “Y™ GOTO 9698 ELSE 19138

954@ GOTO 9690

9550 ‘screen 29a

956@ SCREEN @,1: COLOR 15,1,15: CLS: LOCATE 1,32:PRINT"Unit 6: Screen 29a"

3570 LOCATE 5,1
3529 PRINT" Since the total area of the shaded regions equal .9688 a

353@ PRINT""
9600 PRINT® the area below -2.41 equals .0338, the area above z2 must equ

9613 PRINT™™
362@ PRINT" to .9638 - .0382 = .9638. Now use Table B to determine the va

3638 PRINT""

9640 PRINT® of z2.*%

9658 LOCATE 23,58

366@ PRINT"Press the enter key.”

9678 AS = INKEYS: IF AS = "™ GOTO 3670

3688 IF J69=1 GOTO 9213

3638 'screen 3@

372@ SCREEN @,1: COLOR 15,1,15: CLS

9718 LOCATE 1,32 : PRINT"Unit 6: Screen 36"

9722 LOCATE S,1: K6=1@
3738 PRINT" Problem 13. If men's heights are normally distributed with a"

3743 PRINT" mean of 67.82 inches and standard deviation of 2.56"
3753 PRINT" inches, what is the percent of men having a height *
9;6@ PRINT" telow 63.18 and above 74.7@ inches?"

3778 PRINT""

9788 PRINT® a. 6.81%

9733 PRINT" b. 34.88%¢"

3323 PRINT® c. 65.12%"

3818 PRINT® d. 92.19%"

4323 @RINT® e. none of the above™

3939 pRINT""

2340 PRINT® Type 2, b, =, d or e for your answer and press the”
2853 INpuT® enter key.";063

3363 IF J613=3 THEN C61352Q6S
3372 IF J612=)1 THEN DE13S=Q6S
338@ PRINT™™
3933 [F 26S="a™ QR ;6S="a" OR U6S="b" OR 26S="3" OR 265="c" OR Q6$="C"” OR Q6S="ad
" OR 06S = “"D" OR Q65 = "e" OR C6S ="E" THEN 9952 ELSE 3908
3393 LCCATE 16,1
7313 PRINT"
"
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9920 PRINT"
-
9939 LOCATE 16,1
9949 GOTO 9848
9958 IF Q6S="a" OR Q6S ="A" THEN 996@ ELSE 9990
9960 P61@ = 1
997@ PRINT" Your response is correct."
9989 COTO 12238@
3998 [F J613=1 GOTO 18@5@
13033 PRINT" Your response is incorrect. Press the enter key"
12018 PRINT® for further information.”
13628 J6190 = 1
10838 AS = INKEYS: IF AS = "" GOTO 1003@
13248 P=P+l: GOTO 5240
12050 Q610 = 1
18068 PRINT" Your response is incorrect. The correct response®
18@7@ PRINT"™ is a.”
12280@ LOCATE 23,58: PRINT"Press the enter key."
1239@ AS = INKEYS: IF AS = ™" GOTO 124890
12182 ‘*screen 45
131168 CLS: LOCATE 1,32: PRINT"Unit 6: Screen 26"
13128 LOCATE 8,1
19133 PRINT" Turn the printer on and press the enter key."
10140 AS = INKEYS: IF AS = "™ GOTO 10143
13158 IF K6 = 3 GOTO 12319
10168 P6 = P6l+P62+PEI+PE4+PES+PE6E+PET+PEB+PEI+PELD
1917@ Q6 = Q61+Q62+Q63+064+Q065+Q66+Q67+Q68+Q69+Q618
10189 SEC6 = P6+Q6-P
13198 PRINT""
19233 PRINT" The number of correct exercises is™;FIRSTS
1021@ PRINT™"
1322@ PRINT™ The number of incorrect exercises is";8-FIRST6™
1323@ PRINT"" ] ) )
10243 PRINT" The number of correct exercises after remediation i
S";R-W6
13253 PRINT""
18268 PRINT™ The number of correct problems is";SEC6
12272 PRINT™"
18283 PRINT" The number of incorrect problems is";K6~SEC6™
12293 PRINT""
123038 PRINT® The number of correct problems after remediation is
" P-Q6

1231@ LPRINT"

12328 LPRINT™*"
18338 LPRINT™"™
12343 LPRINT"

13353 LPRINT""
19363 LPRINT"

13370 LPRINT""
13380 LPRINT"

1339@ LPRINT"®
13408 LPRINT"

is";R-wé

13410 IF K6=8 GOTO

13423 LPRINT™

13438 LPRINT"

13448 LPRINT™™
12458 LPRINT"

134608 LPRINT™"
12472 LPRINT®

S":F=26

iJ482 LPRINT™"
12498 LFERINT™™
1235@3 LPRINT™"

1351@ IF I6l=1 COTO

13528 LPRINT"®
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Cnit 6

";NAMS,NOS,T6S
The number of correct exercises is”;FIRST6

The number of incorrect exercises is";8-FIRST6E"

number of correct exercises after remediation

12480
"; TIMES
number of correct problems is";SEC6

number of ceorrect problems is";K6-SECE"

aumber of correct problems after remediation i

12542

Exercise 1 response wis corcect.",A618:G0TO G569



19539
19540
1355¢
13569
1357
13580
1359e
13600
106180
13620
10630
13640
12658
10660
18679
10680
1869@
l2veo
16719
18729
10739
13740
1375@
12768
10779
10780
13790
la800
10819
1@820
l1a830
13840
1085¢
1286@
l1a87e
12889
13890
13930
10918
13920
13332
13944
13950
18368
13979
13983
12398
11230
11318
11322
11030
11340
l13se
11269
11372
11282
11293
l112e
11119
11129
11130
11140
11158
11169
11179
i1143@
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LPRINT""

LPRINT® Exercise 1 response was
LPRINT™"

LPRINT"™: IF 162=1 GOTO 108590
LPRINT® Exercise 2 response was
LPRINT™"

LPRINT® Exercise 2 response was
LPRINT®"™

LPRINT®™: IF I63=1 GOTO 106449
LPRINT® Exercise 3 response was
LPRINT™®

LPRINT® Exercise 3 response was
LPRINT""

LPRINT""™: IF !64=1 GOTO 10694
LPRINT® Exercise 4 response was
LPRINT*®

LPRINT® Exercise 4 response was
LPRINT""™

LPRINT®"": IF I65al GOTO 18749
LPRINT" Exercise S response was
LPRINT""

LPRINT" Exercise S response was
LPRINT"® .
LPRINT"™: IF 166=1 GCOTO 18790
LPRINT® Exercise 6 response was
LORINT™™

LPRINT" Exercise 6 response was
LPRINT™"

LPRINT"™: IF [67=1 GOTO 13848
LPRINT" Exercise 7 response was
LPRINT""®

LPRINT" Fxercise 7 response was
LPRINT"™

LPRINT®®: IF 169=]1 GOTO 13890
LPRINT” Exercise 8 response was
LPRINT""™

LPRINT® Exercise B response was
LPRINT™"™

IF X6<1 GOTO 11l51@

LPRINT"": IF J61l=1 GOTO 12958
LPRINT" Problem 1 response was
LPRINT""

LPRINT® Problem 1 response was
LPRINT""

IF K6<2 GOTO 11518

LPRINT™™: IF J62=1 GOTO 114010
LPRINT® Problem 2 response was
LPRINT®"

LPRINT" Problem 2 response was
LPRINT"®

IF K6<3 GOTO 1151@

LPRINT™": IF J63=1 GOTO 11878
LPRINT® Problem 3 response was
LPRINT""

LPRINT® Problem 3 response was
LPRINT™"

IF K6<4 GOTO l151@

LPRINT™™: IF J64=1 GOTO 11122
LPRINT™ Problem 4 response was
LPRINT™™

CPRINT"™ Protlem 4 response was
LPRINT™"

IF K6<S GOTO l1lSl8

LPRINT®™": IF J65=1 GOTO 11190
LPRINT® fFroblem S response was
LPRINT™"

229

incorrect.",A615,B61$

correct.”,A625:GOTO 10610

incorrect.",A62$,B62$

correct.",A635:GOTO 13660

incorrect.”,A635,B63$

correct.” ,A645:C0TO 19710

incorrect.” ,A645,B64S

correct.”,A655: GOTO 18760

incorrect.”,A655,B865S

correct.” ,A66S8: GOTO 12818

incorrect.”,A665,B66S

correct.”,A67S: GOTO 10868

incorrect.”,A675,B67$
correct.” ,A685:GOTO 18919

incorrect.”,A685,B68S

correct.”,C61$: GOTO 1@897¢

incorrect.”,C615,D61$

correct.”,C62S: GOTO ll@3@

incorrect.”,C625,062S

correct.”,C63S: GOTO 11090

incorrect.",C635,063S

correct.”,C64S: GOTO 1l115@

incorrect.”,C645,0645

correct.”,C655: GOTO ll21@
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1119 LPRINT" Problem 5 response was incorrect.™,C65S5,D65S
11288 LPRINT"™

1121@ IF K6<6 GOTO 11518@

11229 LPRINT"™: IF J66=1 GOTO 11250

11238 LPRINT™ Problem 6 response was correct.”,C66S: GOTO 1127¢
11240 LPRINT™™

11258 LPRINT™ Problem 6 response was incorrect.”,C665,D66S
1126@ LPRINT""

11278 IF K6<7 GOTO 11518

1124@¢ LPRINT"™: IF J67=1 GOTO 11314

11290 LPRINT® Problem 7 response was correct.",C67S: GOTO 11330
11300 LPRINT""

11318 ULPRINT" Problem 7 response was incorrect.”,C67$,D67S
11320 LPRINT""™

11330 IF K6<8 GOTO 1127@

11349 LPRINT"™: IF J68=1 GOTO 11372

11350 LPRINT" Problem 8 response was correct.",C68S: GOTO 11390
113638 LPRINT""™

1137@ LPRINT" Problem 8 response was incorrect.”,C68$,068$
11380 LPRINT™"

11390 IF K6<9 GOTO 115180
11428 LPRINT"™: IF 569al GOTO 11430

11413 LPRINT" Problem 9 response was correct.",C69S: GOTO 11450
1142@ LPRINT""™

11430 LPRINT" Problem 9 response was incorrect.”,C695,069$

11440 LPRINT™"

11450 IF K6<1@ GOTO 11518

11463 LPRINT"™: IF J61l3=1 GOTO 11490

11470 LPRINT" Problem 10 response was correct.”,C618S: GOTO 115180
1148@ LPRINT™®

114399 LPRINT" problem 1@ response was incorrect.",C6105,0618$
11538 LPRINT™™

L1518 CLS: CHAIN “unit?"
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19 Ccommon NAMS,NOS

20 ' Unit 7: Standard Scores

33 R=J

40 SCREEN @,1: COLOR 15,1,6: CLS
53 LOCATE 14,1

63 PRINT" Unit 7"
73 PRINT"™®
88 PRINT™ Standard Scores”

20 LOCATE 23,58: PRINT"Press the enter key."
L33 AS = INKEYS: I€ AS = "" GOTO 100

1.3 TIMES = "3@:90:00"

120 SCREEN @,1 : COLOR 15,9,6:CLS

138 LOCATE 1,32: PRINT"Unit 7: Screen ii"
140 LoCATE 3,1

153 PRINT™ Objectives: At the end of Unit 7: Standard Scores, the"
163 PRINT™®

1;0 PRINT® student should be able to:"

183 PRINT™"

19¢ PRINT“_ l. Identify the distinguishing characteristics®
20@ PRINT™

21@ PRINT™ of a standard score scale.”

220 PRINT""

230 PRINT® 2. Transform a raw-score to its equivalent "
24@ PRINT™"™

250 PRINT™ T~-score.”

268 PRINT™" . .

273 PRINT" J. Determine the percentile rank of a given®
280 PRINT™"

29@ PRINT® T~score.”

322 PRINT™" ]

318 PRINT" 4. Transform a z-score to its corresponding®
320 PRINT™"™

338 PRINT" standard score on a given standard score scal
e.”

349 LOCATE 23,58: PRINT"Press the enter key."
350 AS = INKEYS: IF AS=™" GOTO 35@

160 ' screen 1

379 SCREEN 3,1: COLOR 15,1,6: CLS

383 LOCATE 1,32: PRINT"Unit 7: Screen 1”

39@ LOCATE S,1

433 PRINT" Observations or raw-scores are often transformed "

410 PRINT"®

420 PRINT” to stancdard scores to facilitate interpretation. With"

438 PRINT"™

440 PRINT" standard scores, the mean and standard deviation are fixed."
450 PRINT™"®

463 PRINT" Rezardless of what the raw-score mean and standard deviation®
470 PRINT™"

463 PRINT" happen to te, they are converted to a fixed mean and a fixed"
433 PRINT"®

S22 PRINT" standard deviation. Since the raw-scores are then expressed”
513 prINT""™

S2@ FRINT" in terms of a standard score scale, they are called standard”
S$32 PRINT"®

540 pPRINT™ scocres.”

S5d PRINT™®

563 PRINT® 8y using a standard score scale, performance on all®

$73 PRINT™™

533 PRINT™ variables can be expressed and then compared,

53@ CCLOR 15,6,6

63@ LOCATE 7,57: PRINT™ with "

613 LOCATE 9,9

620 PRINT"standard scores, the mean and standard deviation are fixed,"

63@ COLOR 15,1,6
640 LOCATE 23,58: PRIMT"Press the cnter key.™
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650 AS=INKEYS: IF AS = "™ GOTO 65¢

660 IF J76 = 1 GOTO 9460

670 [P J71 = 1 GOTO 6749

68¢ 'screen 2

690 SCREEN @,1: COLOR 15,1,6: CLS

730 LOCATE 1,32: PRINT"Unit 7: Screen 2"
718 LOCATE S,1

728 PRINT" z-Score Scale +
738 PRINT" -3 -2 -1 [} +1
743 PRINT®®

75@ PRINT"™™

768 PRINT™®

770 PRINT® The z-score scale shown above, with mean = @ and”

78@ PRINT™" :
7398 PRINT" standard deviation = 1, is considered to be the most widely

8@¢ PRINT™"
819 PRINT® used standard score scale in statistics. However, the z-scor
e'

82@ PRINT""®
830 PRINT®
843 PRINT""
853 PRINT® and/or decimals.”

863 LOCATE 6,48: COLOR 12,1,6: PRINT™G®" : COLOR 15,1,6
879 LOCATE 23,58:PRINT"Press the enter key."
889 AS=INKEYS: IF AS="" GOTO 88¢

899 ‘screen 3

9Gd SCREEN @,1: COLOR 15,1,6: CLS

918 LOCATE 1,32: PRINT"Unit 7: Screen 3"
923 LOCATE S,1

* + + + + -

+2 +3"

scale has the disadvantages of involving negative numbers"”

* * + + * -

933 PRINT" T-Score Scale + PP
942 PRINT® 1@ 29 3e 43 5@ 60 79 8@

95@ PRINT™®
96@ PRINT™"

979 PRINT® One of the most commonly used standard-score scales
for"

98@ PRINT"" .

990 PRINT" reporting performance, such as in standardized educationa
1"

13@@ PRINT™® R

1218 PRrINT" and psychological tests, is the T-score scale. The T=sco
re”

1320 PRINT™"™
1338 PRINT®
he T-"

134@ PRINT"™™
1458 PRINT" score scale is shown above. T-scores are usually rounded
"

scale has a mean of S@ and a standard deviation of 1@. T

1269 PRINT™"

1272 PRINT® to two figures, For example, a T-score of 62.3 is rounde
aw

1488 PRINT®""™

1292 PRINT" to 62 and a T-score of 62.6 is rounded to 63."
1109 COLOR 15,6,6

1112 LOCATE 13,63

1120 PRINT” The T-score *

1139 LOCATE 15,14

1143 PRINT"scale has a mean of S8 and a standard deviation of 13."
115@ LOCATE 6,90: CCLOR 12,1,6: PRINT"S@"

1168 COLOR 15,1,6

1170 LOCATE 23,58:PRINT"Press the enter key."

118@ AS=INKEYS: IF AS = “* (COTO 1llg@

119¢ IF J72=1 GOTO 727@

1280 ‘screcn 4
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1210 SCREEN 9,1: COLCR 15,1,6: CLS
1220 LOCATE 1,32: PRINT"Unit 7: Screen 4%
1238 LOCATE 5,1

1248 PRINT® z-scale + +

‘-_-_-'

125@ PRINT" -3 -2 -1 8 +1 +2 +
3!‘

1266 LOCATE 9,1

1272 PRINT" T-scale + + + + + +
temnna"

1280 PRINT" 20 30 48 59 60 78

33

1299 PRINT™™

1320 PRINT""

1310 PRINT" A z-score can be readily converted t¢ a T-scor
P

1328 PRINT™®

1338 PRINT® by using the formula: T = 50 + 10z.%

1343 PRINT""

1350 PRINT"® Example 1. If the z-score = +1, what is the corresponding”
1368 PRINT™"

1378 PRINT" T-score?

1380 PRINT"®

1398 PRINT" Solution., T = 5@ + 18z = 50 + 1d(+1) = S@ + 190 = 66."
1433 COLOR 15,6,6

1418 LOCATE 15,41: PRINT" T = S@ + 18z."

1420 COLOR 15,1,6
1438 LOCATE 6,52: COLOR 12,1,6: PRINT"@": LOCATE 18,52: PRINT"S5@"™: COLOR 15,1,6

14348 LOCATE °°,58: PRINT"Press the enter key.”
1450 AS = INKEYS: IF A$="" GOTO 1448

1460 'screen S
1478 SCREEN 9,1
1480 LOCATE 1,32:
1498 LocaTE S,1

COLOR 15,1,6: CLS
PRINT"Unit 7: Screen 5"

+ + - +* +*

1530 gR!NT" z-scale e===-+ +
1513 pRInT® 3 -2 -l @ el e2 3
1522 LCCATE 9,1

1533 SRINT' TeSCale mceecteoseees + . . . .
EE:;-PRXNT' 2@ 3@ 40 5@ 6@ 7@ 8

155¢ LOCATE 6,51: COLOR 12,1,6: PRINT"@": LOCATE 1@,51l: PRINT"S®": COLOR 15,1,6

1560 PRINT""
1578 PRINT™®

1582 PRINT” Exercise 1, If the z-score = +2.7, what is the corresponding”
1598 PRINT"®

1633 PRINT" T-score?

1618 PRINT""™

1628 INPUT"™ Type in your answer and press the enter key.";Q7$

1622 PRINT""

1639 IF I71=Q@ THEN A71S$=Q7§

1650 IF I71=1 THEN B715=Q27§

166@ IF Q7S="77" THEN 1678 ELSE 1700

1673 R71l=1

1633 PRINT" Your response is correct.”

1692 GOTO 1800

1738 IF [71=1 GOTO 1768@

1718 PRINT® Your response is incorrect. Press the enter key"”
1723 PRINT™"

1723 PRINT" for further explanation.”

174d@ AS=INKEYS: IF AS="" CCTO 1740

175@ f71lel: R=R+l: GUTO 1202

1763 W7lel

1770 PRINT" Your response is incorrect. The correct answer is"

1780 PRINT™"
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1799 PRINT" 77."

188@ LOCATE 23,58: PRINT"Press the enter key."
1813 AS=INKEYS: [F AS="" GOTO 1810

1822 'screen 6

183@ SCREEN @,1: COLOR 15,1,6: CLS

184@ LOCATE 1,32: PRINT"Unit 7: Screen 6"

185@ LOCATE 7,1
If the z-score = -2.83, what is the corresponding™

186@ PRINT® Example 2.

1873 PRINT""

1888 PRINT® T-score?”

1890 PRINT"®

1980 PRINT® Solution. T =50 + 10z = S0 + 19(-2,83) » 5@ - 28.3 = 21,7"

1913 PRINT""

1920 PRINT®

193¢ coLor 15,6,6
1948 rocaTe 13,25
1950 PRINT™ Note that 21.7 is rounded to two digits. ®
1968 cCoLor 15,1,6

197@ LOCATE 23,58: PRINT"Press the enter key."

1980 AS = INKEYS: IF AS = "™ GOTO 1980

1996 'screen 7 N

2900 SCREEN @,1: COLOR 15,1,6: CLS

2019 LOCATE 1,32: PRINT"Unit 7: Screen 7"

2020 LOCATE 5,1
2833 PRINT" Exercise 2. If the 2-score = -1.56, what is the corresponding®

or 22. Note that 21.7 is rounded to two digits.”

2040 PRINT"®
28583 PRINT" T-score?”
2060 PRINT""

2078 INPUT" Type in your answer and press the enter key.";Q7$
208@ PRINT""

2090 IF 172=0 THEN A72S$=Q7S

2130 IF [72=1 THEN B72S5=Q7$S

2110 IF Q7S="34" OR Q7S = “34.4"™ THEN 2120 ELSE 2158

2128 R72=)

2130 PRINT" Your response is correct.”

2149 coTo 2258

215@ IF 172=1 GOTO 22l@
216@ PRINT"

217@ PRINT™"

218@ PRINT" for further explanation.”®
219@ AS=INKEYS: IF AS="" GOTO 219%@

223@ 172=1: RsR¢l: GOTO 1828
2210 W72-1

2220 PRINT®

Your response is incorrect. Press the enter key"

Your response is incorrect. The correct answer is"

2238 PRINT™"
2248 PRINT"™ 24.4 or just 34, rounded to two digits.”

2250 LOCATE 23,58: PRINT"Press the enter key."
226@ AS*INKEYS: IF AS="" GOTO 2260

227@ * screen 8

228Q SCREEN @,1: COLOR 15,1,6: CLS

2298 LOCATE 1l,32: PRINT"Unit 7: Screen 8%
2330 LOCATE 6,1

2313 PRINT® Example 3.

2320 PRINT™"
213@ PRINT® of 9¢ and a standarc deviation of S. what is the"

A normal population of raw-scores has a mean of”

234@ PRINT™"
235@ PRINT® T-sccre for the raw-score of 139?%

236@ PRINT™®
2379 PRINT""

2380 PRINT" Solution. First compute the z-score for the raw-score of"
2399 PRINT™"
2429 PRINT" 129. Recall that z = (X -« m)/s = (133 ~ 90)/5 ="
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241@ PRINT""™

2429 PRINT" 18/5 = +2., The corresponding T-score is given by
2430 PRINT™™
24408 PRINT® T = 5@ ¢ 18z = 50 + 18(+2) = S + 28 = 73."

2458 LOCATE 23,58: PRINT"Press the enter key."”
246@ AS = INKEYS: IF AS = "" GOTO 2460

2470 IF J78=1 GOTO 9984

248@ IF J73=)1 GOTO 7748

2490 * screen 9

25@@ SCREEN @,1: COLOR 15,1,6: CLS

2510 LOCATE 1,32: PRINT"Unit 7: Screen 9"
2528 LOCATE 6,1

253@ PRINT™ Exercise 3. A normal population of observations has a mean"
2540 PRINT™"

255@ PRINT™ of 108 and a standard devijation of 15. what is"
2563 PRINT™"™

257@ PRINT® the T-score for an observed value of 139?"

258@ PRINT™"

2590 PRINT""
2639 INPUT™ Type in your response and press the enter key.";Q

2610 PRINT""

262@ IF 173=0 THEN A73$=Q7$

2630 IF [73=]1 THEN B73S=Q7$ N

264@ IF Q7$="76" THEN 2650 ELSE 2680

2658 R73=1

266@ PRINT"™ Your response is correct."
2678 GOTO 2789

268@ IF I73=1 GOTO 2748
2690 PRINT"

270@ PRINT™"™

271@ PRINT"® for further explanation.®
2720 AS=INKEYS: IF AS="" GOTO 2728

2738 173=l: R=R+l: GOTO 227¢

274G W73al i
2758 PRINT" Your response is incorrect. The correct answer is
"

Your response is incorrect. Press the enter key"

276@ PRINT"®

2770 PRINT® 76."

278@ LOCATE 23,58: PRINT"Press the enter key,”
2790 AS = INKEYS: IF AS = "% GOTO 2790

280@ * screen 13

281@ SCREEN @,1: COLOR 15,1,6: CLS

2820 LOCATE 1,32: PRINT"Unit 7: Screen 19"
2938 LOCATE 5,1

2843 PRINT™ One advantage of T-scores is that if two tests report”™
2858 PRINT™" .

286@ PRINT® results using T-scores, an examinee's relative level of "
2870 PRINT""™

2880 PRINT" performance can be compared directly without the use of"
2890 PRINT""

29090 PRINT" further information. This comparison is possible because”
2913 PRINT""

2920 PRINT® the mean and the standard deviation for both sets of scores
-

2933 PRINT™"

234@ PRINT® will be the same.”

295@ LOCATE 23,58: PRINT"Press the enter key.”
296@ AS = INKEYS: (F AS = ™" THEN 296@

2978 * screen 11

29883 SCREEN 2,1: COLOR 15,1,6: CLS

2330 LOCATE 1,32: PRINT"Unit 7: Screen 1!"

3930 LOCATE S,1
301% PRINT® Example 4. Mary's T-score on Test A is 5@, whereas her T-score
-
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3829 pRINT""

3830 PRINT” on Test B is 65. On which test is Mary's relative®
3349 PRINT""

385@ PRINT™ performance better?

3362 PRINT™"

3370 PRINT™"

3080 PRINT® Solution., Since Mary's T-score is higher on Test B, Mary‘'s®
339@ PRINT™"

3133 PRINT® relative performance is better on Test B."

3110 LOCATE 23,58: PRINT"Press the enter key."
3120 AS = INKEYS: IF AS = ™" THEN 3120

3130 ' screen l2a

3140 SCREEN 8,1: COLOR 15,1,6: CLS

3158 LOCATE 1,32: PRINT™Unit 7: Screen l2a"
316@ LOCATE S,

3178 PRINT® Let us recall the definition of percentile rank"
3180 PRINT™"

31908 PRINT" before continuing with T-scores. The percentile rank®
3200 PRINT"®

3213 PRINT" of a given observation is the percentage of observations”
3228 PRINT™"

3230 PRINT" falling below the given observation.

324@ LOCATE 23,58: PRINT"Press the enter key."
3250 AS = INKEYS: IF AS = ™" GOTO_325@

3260 SCREEN @,1: COLCR 15,1,6: CLS

3279 LOCATE 1,32: PRINT"Unit 7: Screen 12"
3288 LOCATE 5,1

3299 PRINT® Example 5. What is the percentile rank for the T-score of 46?
3338 PRINT""

3313 PRINT" Solution.
3323 PRINT™"

3338 PRINT" Recall that z = (T -~ m)/s. The mean and standard"

3340 PRINT""
335Q PRINT® deviation for T-scores are SO and 10, respectively.

First compute the z-score for the T-score of 49."

3368 pRINT™®

3370 PRINT"™ The z-score of 4@ is given by z = (48 - S@)/10 ="
3380 PRINT""
3398 PRINT®
e

3409 PRINT""
3413 PRINT"
3428 PRINT""™
3430 PRINT" is .1587 x 160 = 15.87.*
3440 COLOR 15,6,6

345@ LOCATE 19,22

346@ PRINT",.1587 x 180 = 15.87."

3470 COLOR 15,1,6

3488 LOCATE 23,58: PRINT"Press the enter key."

3490 AS=INKEYS: IF AS = "" GOTO 3498

3538 IF J79 = 1 GOTO 10320

3513 IF J74 = 1 GOTO 84@8@

3520 'screen 13

3533 SCREEN 9,1: coLor 15,1,6: CLS

3548 LOCATE 1,32: PRINT"Unit 7: Screen 13"

3558 LOCATE 6,1

-12/1¢ = -1.20. Using Table B, the percentage of th

area under the unit normal curve below z = -1.8¢ "

3563 PRINT" Exercise 4. What is the percentile rank for the T-score of 657
357@ PRINT™"

3589 PRINT" Type in your answer (e.g. 32.13) and press the"
353@ PRINT""

363@ INPUT" enter key.";Q7S

3619 PRINT""
3629 IF 174=@ THEN AT45=Q7S$
3630 IF I74=]1 THEN B8745207S
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3640 IF Q7S="93.32%™ OR Q75=2"93.32

" THEN 3650 ELSE 3638

3650 R74=1

3668 PRINT"™ Your response is correct."™

367@ GOTO 378@

3688 IF 174=1 GOTO 3740

3692 PRINT" Your response is incorrect. Press the enter key"
3780 PRINT""

371@ PRINT" for further explanation.”

3720 AS=INKEYS: IF AS="" COTO 372¢

3730 174=1: R=Re¢l: GOTO 313@
3740 W74s)

375@ PRINT" Your response is incorrect. The correct answer is"
376@ PRINT""

3779 PRINT® 93.32."

378d LOCATE 23,58: PRINT"Press the enter key.”

3799 AS=INKEYS: IF AS="" GOTO 379@

3889 ‘screen 14

3816 SCREEN @,1: COLOR 15,1,6: CLS

3828 LOCATE 1,32: PRINT"Unit 7: Screen 14"

3839 LOCATE 7,1
3840 PRINT"
3858 PRINT"™"™
3860 PRINT" enter key to continue.

387@ AS = INKEYS: IF AS ="" GOTO 33780

3880 ‘screen l4a

3898 SCREEN @,1: COLOR 15,1,6: CLS

3938 LOCATE 1,32: PRINT"Unit 7: Screen 14"

3910 LOCATE 4,32: PRINT"Deviation IQs"

3320 LOCATE 7,1

3938 PRINT® Some intelligence test scales, such as the Wechsler”
3943 PRINT"™"
395@ PRINT"
3960 PRINT™"
3973 PRINT"
39806 PRINT""®
3993 PRINT" IQ0s.

4083 PRINT™"
4313 PRINT" Intelligence Scales are 188 and 15, respectively. The mean”

This concludes our discussion on T-scores. Press the”

Intelligence Scales and the Stanford-Binet Intelligence®
Scale, are also & type of standard score called deviation®

The mean and standard deviation on the wWwechslecr”

4028 PRINT™"

4839 PRINT" of the Stanford-Binet Intelligence Scale is 18¢ and its”
424@ PRINT""
4053 PRINT™ standard deviation is 16."%

4368 LOCATE 23,58: PRINT"Press the enter key."
4370 AS=INKEYS: IF AS="" GOTO 40°7¢

438@ [F J77 = 1 COTO 951@

4C90 IF 176 = 1 GOTO 498@

4123 'screen 15

411¢ SCREEN @,1: COLOR 15,1,6: CLS

4128 LOCATE 1,32: PRINT"Unit 7: Screen 15"
4130 LOCATE 5,1

4143 PRINT" z-5core Scale Db Ll Ll il ol S dde + hd + tom——
4150 PRINT" -3 -2 -1 ) +1 +2 +3 "
4168 PRINT""

4178 PRINT" wechsler PP Y . . IS - b
4189 PRINT® Intelligence Scale SS 7e 8s 108 115 130 145 *
41990 PRINT""

4230 PRINT® Examnle 6. If an individual scores one standar3d deviation”
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4210 PRINT™®

422@ PRINT® above the mean of his age group, the individual'‘s®
423¢ PRINT™"
4240 PRINT® Wechsler's IQ is 115.%

425@ LOCATE 6,47: COLOR 12,1,6: PRINT®@": LOCATE 9,46: PRINT™186": COLOR 15,1,6

4268 LOCATE 23,58: PRINT"Press the enter key.”
427@ AS = INKEYS: IF AS = "" GOTO 4279

4289 ‘'screen 16

429@ SCREEN #,1: COLOR 15,1,6: CLS

4330 LOCATE 1,32: PRINT"Unit 7: Screen 16"
4313 LOCATE S,1

+ + - o=

432@ PRINT™ z-Score Scale cmmtmcnmatomcm=d

4330 PRINT" -3 -2 -1 [ +1 +2 +3 -
4343 PRINT™™ -
4350 PRINT" wechsler ———+ + + + + + +
4360 PRINT® Intellijence Scale 5S 7@ 85s 100 115 130 145 *

4378 LOCATE 6,47: COLOR 12,1,6: PRINT"@": LOCATE 9,46: PRINT"180": COLOR 15,1,6
438@ PRINT™"

439@ PRINT® Exercise 5. If an individual scores two standard deviations®™
4409 PRINT™®
441@¢ PRINT"
4420 PRINT™" -
4439 PRINT® wechsler's IQ is?”
4449 PRINT™"

4459 INPUT®

4463 PRINT™"™

4470 IF [75=@ THEN A755=Q7S
448@ IF I75=1 THEN B755=Q7S
4498 IF Q7$="78" THEN 4500 ELSE 4530

4509 R7S5=1

451d PRINT" Your response is correct.®
4529 GOTO 4728

4530 IF 175=1 GOTO 4682

4549 IF Q7S = "130" GOTO 455@ ELSE 4639

below the mean of his age group, the individval's®

Type in your answer and press the enter key.";Q78

4553 PRINT® Incorrect. The score of 139 is +2 standard deviatio
ns*”

4569 PRINT™"

457¢ PRINT" above the mean. Press the enter key to continue®: I

75 = 1l: R=R+l
458@ AS = INKEYS: IF AS = "" GOTO 4589
459@ LOCATE 17, 1:PRINT"
46¢9 LOCATE 19,1: PRINT"
"
4613 LOCATE 21,15 PRINT"

4620 LOCATE 17,1: GOTO 445¢

4638 PRINT" Your response is incorrect. Press the enter key”
4648 PRINT""
4653 PRINT" for further explanation.”

4663 AS=INKEYS: IF AS="" GOTO 4669
467@ I75=1: R=R+l: GOTO 4109

4680 W7Sal .
469@ PRINT® Your response is incorrect. The correct answer is”
470@ PRINT"®

471@ PRINT® 7e."

472@ LOCATE 23,58: PRINT"Press the enter key."
4733 AS=INKEYS: IF ASs™™ GOTO 471@

4743 'screen 17

475@ SCREEN @,l: COLOR 15,1,6: CL

4769 LOCATE 1,32: PRINT"Unit 7: Screen 17%

477@ LOCATE 5,1
4780 PRINT® A z-score can be converted to any other standard®
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4790 PRINT™®

4833 PRINT™ score, C, with the use of the formula:"

4310 PRINT™"

4823 PRINT" C =m + sz

4333 PRINT""™

4843 PRINT” where C is the new standard score equivalent to z,”

4853 PRINT™"

586@ PRINT" m is the desired mean of the new standard-score scale

.
4873 PRINT""™
4883 PRINT™ s is the desired standard deviation of the new standa

4893 PRINT""
4900 PRINT" score scale, and

4910 PRINT"™

4323 PRINT" z is the z-score of the given observation.®
4933 COLOR 15,6,6

4949 LOCATE 9,34: PRINT" C = m + s2,
4950 COLOR 15,1,6

4968 LOCATE 23,58: PRINT"Press the enter key."
4973 AS=INKEYS: IF AS="" GOTO 4979@

4986 'screen 18 .

4990 SCREEN @,1: COLOR 15,1,6: CLS

5@@@ LOCATE 1,32: PRINT"Unit 7: Screen 18"
S318 LOCATE 5,1

5823 PRINT"™ Example 7. Suppose that we wish to transform a group”

ggig ::f:::. of z-scores to standard scores whose mean®

;gzg g:i:;' and standard deviation are 75 and 14¢,"

;g;: ::i:;;: respectively. We should use the transformation
gfg: ::i:;' C =75 + 10z. If z = -2, then C = 75 + 1@(-2)="

511@ PRINT""

512@ PRINT® 75 ¢+ (-20) = S5.%
5133 LOCATE 23,58: FRINT"Press the enter key."
5142 AS=INKEYS: IF AS="" COTO S1l48@

5153 ‘screen 19

5163 SCREEN @,1: COLOR 1%,1,6: CLS

5170 LOCATE 1,32: DRINT"Unit 7: Screen 19"

5184 LOCATE S,1

S19@ PRINT® Exercise 6. Wwhat is the formula for converting z-scores®
5220 PRINT™®

S213 PRINT" to wechsler IQs?"

5228 PRINT™"

5233 PRINT"™ a. 15 + 190z"

5249 PRINT® b. 15 - 1290z2°*

5258 PRINT"™ c. 5@ + la@z*

5263 PRINT® d. le@ + 152"

S278 PRINT® e. 180 - 152"

528@ PRINT™"®

5298 PRINT® Type a, b, ¢, d, or e for your answer and press th
e

S33@ PRINT""™

S31lg INPUT® enter key.";Q75

5328 PRINT™"

5320 IF 176 = @ THEN A76S = Q7§

S349 IF 176 = 1 THEN B76S = Q7S

S350 IF Q78 = “a™ OR Q7S = ™A™ OR Q7§ = "b" OR 27§ = "B™ OR Q7S = "c" OR Q7S = "
C® OR Q78 = =d" OR Q7S = "D" OR Q75 = "e" OR Q7§ = “E™ THEN 5420 ELSE 5360

5369 LOCATE 15,1

537! PRINT"
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5383 PRINT®
5398 PRINT™

5429 LOCATE 15,1

5418 GOTO 5290

542@ IF Q78 = “3d" OR Q7S = "D" THEN 5439 ELSE 5460

5430 R76 = 1

5440 PRINT™ Your response is correct.”
5453 GOTO 55680

546@ IF 176 = 1 GOTO 5520

547@ PRINT® Your response is incorrect. Press the enter key”
5438 PRINT"™®
5493 PRINT® for further information.®

5508 AS = INKEYS: IF AS = "™ GOTO 5500
SS1@ 176 = 1: R=R+l: GOTO 3888
5529 W76 = 1

5530 PRINT" Your response is incorrect. The correct answer®
554@ PRINT™™
555¢ PRINT" is d."

5568 LOCATE 23,58: PRINT"Press the enter key."
557@ AS=INKEYS: IF ASs"" GOTO 5570

SS8@ ‘screen 20

5590 SCREEN @,1: COLOR 15,1,6: CLS

5639 LOCATE 1,32: PRINT"Unit 7: Screen 29"

S61@ LOCATE S,1

S62@ PRINT® Example 8. The formula for converting z-scores to wechsler's"
5633 PRINT"" .

5640 PRINT® 10s is C = 123 + 15z, If 2 = -1.8, what is the”
5650 PRINT™®

S663 PRINT" corresponding wWechsler I1Q?®

S67@ PRINT™®

5683 PRINT" Solution. C = 100 + 1Sz = 108 + 15(-1.8) = 188 - 27 = 73,

5638 LOCATE 23,58: FRINT"Press the enter key."
573@ AS=INKEYS: [F AS="" GOTO S7@d

5718 'screen 21

5729 SCREEN @,l: COLOR 15,1,6: CLS

§73@ LCCATE 1,32: PRINT"Unit 7: Screen 21"
$74@ LOCATE S,1

S;SG PP!NT:- Exercise 7. If the z-score of a raw-score belonging to a®
g;?: i:::g:. normal population is +3, what is the °

2732 :gizg:. corresponding Wechsler 1Q2?"

ggi: :gizz:. Type in your answer (e.g. 112) and press the"
§g§: 5:#3;‘ enter key.";Q7$

5843 PRINT"™"

$95@ IF 177=@ THMEN AT7SsQ7$S

5863 IF 177=1 THEN B77S=Q7S

587@ IF Q7$S="145" OR Q7§ = "145." OR Q7S = "145.0" THEN 588@ ELSE 5919
588¢ R77=l

5893 FRINT" Your response is correct.”

5933 COTO 68189

5918 1F I77=1 GOTO S97@

5323 PRINT" ¥Ysur response is incorrect. Press the enter key"
5928 PRINT"®

594@ PRINT® for further explanation.”

$95@ ASINKEYS: IF AS "™ GOTO 5953

§969 I77=1: R=Rel: GOTO 5588

5979 W77sl

5989 PRINT® Your response is incorrect. The correct answer is”
599@ PRINT™"
6333 PRINT® 145."

6319 LOCATE 23,59: FRINT"Press the enter key.”
6320 ASsINKEYS: IF AS="" GOTO 6029
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6338 'screen 22
6340 CLS:LOCATE 1,32: PRINT"Unit 7: Screen 22"
6§35@ LOCATE 3,1

6363 PRINT" This concludes the discussion on deviation IQs. The"
637@ PRINT""

6388 PRINT" next screen will give a comparative listing of the typical™
6398 PRINT™"

6183 PRINT" standard scores for a normal population. The mean for each”
6119 PRINT "=* 3

6120 PRINT" scale is printed in light red. The standard deviation for”®
6130 PRINT""

6140 PRINT" each scale can be obtained by subtracting the mean from"
6150 PRINT""

6160 PRINT" that number printed to the right of the mean.”

6178 PRINT"®

6183 PRINT" The following acronyms will be used:

619G PRINT™™

6223 PRINT" GRE = Graduate Records Examination”

6218 PRINT™®

§220 PRINT"

6233 PRINT"

6249 PRINT""

$25@ PRINT" ACT = American College Testing Assessment.”

6268 LOCATE 23,58: PRINT"Press the enter key.”

627@ AS = INKEYS: IF AS = "" GOTO 6279

6288 'screen 23

6293 CLS:LOCATE 1,32: PRINT"Unit 7: Screen 23"

6308 LOCATE 2,28: PRINT"Typical Standard Scores for a Normal Population®™

6318 PRINT""

6320 PRINT" t of Cases 2.14%.  13.59% 34.13% 34.13% 13.59% 2.1

LA 0

6338 PRINT""

6348 FRINT" z-Score Scale —=|--ecececc|~=mc—-co-i- | | |
-

—— ] -
6353 PRINT" -3 -2 -1 [ +1 +2

+3 "
6368 PRINT"®
637@ PRINT" T-Score Scale =--}-= |- = | |-

638¢ PRINT" 20 3@ 49 5@ 6@ 78
-

SAT = Scholastic Aptitude Test of the College”
Entrance Examination Board”

6398 PRINT®"
6489 PRINT® GRE,SAT Scale --| | | | | |

541; PRINT® 200 300 400 509 600 709
3ag"
6420 PRINT""
6438 PRINT" ACT scale --| R |- | -1 !
---I -
5 10 15 28 25 30

6440 PRINT®
3s"
6450 PRINT""

6463 PEIVT‘ wechsler --| =] | | i -

;:; -ERINT' Deviaticn IQ 55 7@ 85 100 115 132
64;;5PRINT'“

6499 PEINT' Stanford-Binet --{- ~=| | == | | fomee-
GSgsBERINT' Deviaticon IQ 52 68 84 120 116 132

6519 COLOR 12,1,6: LOCATE 7,46: PPINT™@": LOCATE 10,46: PRINT"S@": LOCATE 13,45:
PRINT"S@Q@":LOCATE 16,46: PRINT"20": LOCATE 19,45: PRINT"18@"™: LOCATE 22,45: PRI
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NT"1@9": COLOR 15,1,6

6520 LOCATE 23,58: PRINT"Press the enter key."
6539 AS = INKEYS: IF AS = ™" GOTO 653¢

6548 R7 = R71+R72+R73+R74+RTS5+RT6+R77

65590 W7 = W7leW72+WT3+WT4+WTS+WT6+WT77

6560 FIRST? = R7+W7-R

6578 T7S = TIMES

6580 TIMES = “g@:20:00%

6590 'screen 24
66@@ CLS: COLOR 15,1,6: LOCATE 1,32: PRINT"Unit 7: Screen 24"

6613 PRINT™"
662@ LOCATE 7,1

6638 PRINT:_ This concludes our discussion of Unit 7: Standard®
gg;: ::i:;- Scores. You worked correctly”;FIRST7"exercise(s) out of 7.7
6668 PRINT""

6676 PR!NT:- There are ten review problems for this unit. Would you ®
gggg ::i:;;_ like to work some review problems? Type y if yes or n if"
g;gg f:égg- no and press the enter key.";Q7$

672@ IF Q7S = "y"™ OR Q7S = "Y" OR Q7S = "n" OR Q7§ = “"N" GOTO 673& ELSE LOCATE 1

S,1l: PRINT"
": LOCATE 15,1: GOTO 6710

6739 IF Q7S = "y® OR Q7S = "Y" GOTO 674@ ELSE 11289

6748 ‘'screen 25

6750 SCREEN &,1: COLOR 15,1,6: CLS

6768 LOCATE 1,32: PRINT"Unit 7: Screen 25"

6770 LOCATE 5,1: K7=1

6788 PRINT® problem 1. A standard-score scale has:"
6790 PRINT™" .
6880 PRINT® a. a fixed z-score and a fixed t-score.”

6813 PRINT™"™

6923 PRINT® b. a fixed raw-score and a fixed z-score.

6830 PRINT""

6343 PSINT' c. a fixed mean and a fixed standard devi
6550 PRINT="

5860 PRXNT:- d. a fixed mean only.”

gg;: i:i:::- e. none of the above."

gg:: 5:::::. Type a, b, ¢, d, or e for your answer and press®
g;;g s:gg;- enter key.";Q7S

6933 PRINT™"

6943 IF J71 = @ THEN C71S = Q7S

6358 IF J71 = 1 THEN D71$ = Q7S

£96@ IF Q7S = "a® OR Q7S = ™A™ OR Q7S = "b"™ OR Q7§ = "B" OR Q7S = “c® OR Q7§ = "
C* OR Q7§ = “3d" OR Q7S = "D" OR Q7§ = "e™ OR Q7§ = "E™ THEN 7@3@ ELSE 6970

63708 LOCATE 17,1

6380 PRINT"

6398 PRINT®
"

7330 PRINT"
"

791@ LOCATE 17,1

7329 GOTO 6949

7939 IF Q7S = "c" OR Q7S = "C" THEN 7840 ELSE 7870

70849 P71 = 1

7859 PRINT" Your response is correct.”
70860 GOTO 7178

787¢ IF J71 = 1 GOTO 713@ o
7889 PRINT® Your response is incorrect. Press the enter key”
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7398 PRINT™®

7138 PRINT" for further information."
7118 AS = INKEYS: IF AS = ™" GOTO 71180

7120 J71 = 1: P=Pe«l: GOTO 360

7130 Q71 = 1

7148 PRINT® Your response is incorrect. The correct answer®™
7150 PRINT™"
7168 PRINT® is ¢c.”

7170 LOCATE 23,58: PRINT"Press the enter key."”

718@ AS=INKEYS: IF AS="" GOTO 7180

71%9@ Gosus 7218

7238 IF Q7S = “y™ OR Q7§ = "Y™ GOTO 7270 ELSE 11288

721@ CLS: LOCATE S,1

7228 PRINT" Would you like to work another review problem? Type y"
7239 PRINT"™"

7240 INPUT" if yes or n if no and press the enter key.";Q7S

725@ IF Q78 = “y" OR Q7§ = “Y" OR Q78 = "n"™ OR Q7S =» "K" THEN 7268 ELSE LOCATE 7

»1: PRINT"
": LOCATE 7,1: GOTO 7249
726@ RETURN
7279 'screen 26
7283 SCREEN @,1: COLOR 15,1,6: CLS
729@ LOCATE !,32: PRINT"Unit 7: Screen 26"
7329 LOCATE S,1l: K7=2

7318 PRINT® Problem 2. The mean and standard deviation of the T-score”
732@ PRINT™®

7338 PRINT® system are:"

7340 PRINT™"

735@ PRINT® a. 2 and 1, respectively.”

7363 PRINT"®

7370 PRINT® b. 13 and S@, respectively.”

7388 PRINT""

739@ PRINT® c. 5@ and 1@, respectively.”

7400 PRINT™"

7413 PRINT" d. 12@ and 1S, respectively.”

7428 PRINT""

7438 PRINT" Type a, b, ¢, or 4 for your answer and press”
7440 PRINT™"

7450 INPUT® the enter key.";Q7$

7468 PRINT™"
747@ [F J72 = @ THEN C725 = Q7S
7430 IF J72 = 1 THEN D72§ = Q7S
749@ IF Q7S = "a®™ OR Q7S 2 "A" CR Q7S = "b™ OR Q7S = "B®" OR Q7S = "c™ OR Q7§ = *
C" QR Q7s = "d™ OR (7§ = "D" THEN 756@ ELSE 75880
750@ LOCATE 17,1
7518 PRINT"
-

7528 PRINT"
-
7538 PRINT®

7549 LOCATE 17,1

7558 COTO 7419

7568 IF Q7S = "c™ QR Q7S = "C" THEN 7573 ELSE 7620

7570 72 = 1

7580 PRINT"™ Your response is correct.”
7598 GUTO 7783

7620 IF J72 = 1 GOTO 7660

7618 PRINT" Your response (s incorrect. Press the enter key"
7628 PRINT™®

7630 PRINT" for further information,”

764@ AS = INKEYS: [F A5 = "" GOTO 764@

7658 J72 = 1: p=Pe+l: GOTO 3890

7669 Q72 = 1

7678 PRINT"™ Your response is incorrect. The correct answer”
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7680 PRINT"®

769¢ PRINT" is c.”

778¢ LOCATE 23,58: PRINT"Press the enter key."

771@ AS=INKEYS: IF AS="" GOTO 7718

7728 GosuB 7219

7733 IF Q7S = "y" OR Q7§ = “Y™ GOTO 774@ ELSE 11284
774@ ‘'screen 27

7750 SCREEN @,1: COLOR 15,1,6: CLS

7768 LOCATE 1,32: PRINT"Unit 7: Screen 27"

7770 LOCATE S,1: K7=3

7788 PRINT: Problem 3. The mean and standard deviation of a normal *
- -

;é;g ::i:;:- population are 85 and 6, respectively. What"

;:;: g:::;:- is the T-score for the raw-score of 762%

%g:g ::i:;:. Type in your answer (e.g. 83) and press the"
5:23 ?:;3;- enter key,";Q7S

7879 PRINT™"

7880 IF J73=@ THEN C73S5=Q7S

789@ IF J73=1 THEN D73$=Q7S

7908 IF Q7$="35" OR Q7$="35." OR Q7S = ™35.0" THEN 7910 ELSE 7948

7913 P73=1

7920 PRINT" Your response is correct.”
7932 GOTO 83480

7948 IF J73=1 GCOTO 8000

7959 PRINT" Your response is incorrect. Press the enter key"
7968 PRINT"™"™ .
797@ PRINT" for further explanation.”

798@ AS=INKEYS: IF AS="" GOTO 7988
7933 J73s1: P=psl: GOTO 2270
8008 Q7321

8d13 BRINT" Your tesponse is incorrect. The correct answer is®
8329 PRINT""
893@ PRINT" 3s5."

8040 LOCATE 23,58: PRINT"Press the enter key."

8358 AS=INKEYS: IF AS="" GOTO 80580

8363 Gosus 7218@

8379 IF Q7S = "y™ OR Q7S = “Y" GOTO 8Q86 ELSE 11283
3380 'screen 28

809@ SCREEN @,1: COLOR 15,1,6: CLS

8130 LOCATE 1,32: PRINT"Unit 7: Screen 28"

8118 LOCATE 5,1: K7=4

3120 PRINT" Problem 4. what percent of scores falls below the T-score”
8133 PRINT"®

8140 PRINT" of 632%

3153 PRINT"™"

8163 PRINT" Type in your answer {e.g. 32.23%) and press the"
817@ PRINT"®

8180 INPUT® enter key.";Q7S$

8138 PRINT""

82@3 IF J74=0 THEN C74$=Q7S

821@ IF J74=]1 THEN D7452Q7$

8228 [F Q7$="93.32%" OR Q75="90@.32" THEN 8239 ELSE 82680
8230 P74=1

8243 PRINT" Your response is correct.”
8258 COTO 8168

826@ IF J74=1 GOTO 8320

827@ PRINT" Your response is incorrect. Press the enter key"
8280 PRINT""
829@ PRINT" for further explanation.”

B3@0 ASsINKEYS: IF ASa"" GOTO 8120
8318 J74sl: P=P+l: GOTO 3138

8329 Q74»l o )
8339 PRINT" Your response is incorrect. The correct answer is”

8340 PRINT™"
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835@ PRINT" 90.32% ."

8360 LOCATE 23,58: PRINT"Press the enter key."

B837@ AS=INKEYS: If AS="" GOTO 837¢

833@ cosus 721@

839@ IF Q7S = "y™ OR Q7S = Y™ GOTO 8438 ELSE 11289

843@ *screen 29

8413 SCREEN @,1l: COLOR 15,1,6: CLS

8423 LOCATE 1,32: PRINT"Unit 7: Screen 29"

8439 LOCATE 3,1: K7=§

8443 PRINT® Problem 5. Which of the following reflect the poorest”
8453 PRINT"™

8460 PRINT" performance on a group of tests?

847@ PRINT""

8480 PRINT® a. Test A: z-score = -1,.5@8"

843@ PRINT"™

8533 PRINT" b. Test B: a percentile rank of 10"

8518 PRINT™"
852@ PRINT®

853@ PRINT"™"™
8548 PRINT"

8550 PRINT™™
8560 PRINT®

mean®”

8578 PRINT""
858d PRINT®

8539 PRINT™"
8629 INPUT®

8619 PRINT™"
8620 IF J75

863@ IF J75

8640 IF Q7S

C" OR Q7§ =

8658 LOCATE

8668 PRINT”

867@ PRINT"

868@ PRINT"
86930
8790
8710
8728
8732
8740
875¢@
8768
877@
873
8732
8322

LOCATE
GOTO 85
IF Q7§
275 = 1
PRINT®
GOTO 88
IF J75
PRINT®
PRINT™"™
PRINT™
AS = I
J75 = 1
Q75 = 1
PRINT®
PRINT""
PRINT®
LCCATE
AS®INKE
Sosue 7
[F Q78
COTO 92
'screen
CLS
LOCATE
LOCATE
PRINT™

Test C: T-score = 2@%

Test D: Wechsler IQ score = 83"

Test E: 1 standard deviation below the

Type a, b, ¢, d, or e for your answer and press”
the enter key.”;Q7$

@ THEN C75S = Q7§

1 THEN D75S = Q7S

"a®™ OR Q7S = "A" OR Q7S = "b" OR Q7S = "B"™ OR Q7S = "c" OR Q75 = *
"D" OR Q7S = “e™ OR 7S = “E™ THEN 8718 ELSE 8658

"d" OR Q7S =
17,1

17,1

89
= “c™ OR Q78 = "C" THEN 8728 ELSE 8758

Your response is correct.”

Se
= 1 GOTO 8812
Your response is incorrect. Press the enter key"

for further information.”
KEYS: IF AS = ™" GOTO 879¢
: P=pe¢l: GOTO 8900

Your response is incorrect. The correct answer"

is c.”
PRINT"Press the enter key."

23,58:
30TO 8869

YS$: IF AS=""
210

y" JR Q7S = "Y" GOTO 9063 ELSE 11286

-
69
29a
1,32: PPINT"Unit 7: Screen 29a"

5,1
One wav to solve this problem is to convert each”
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895@ PRINT™"

896@ PRINT™ score to its percentile rank equivalent. For example,”
8970 PRINT™"

898@ PRINT® the percentile rank of the T-score of 63 is 84.13.%
899¢ PRINT""

900@ PRINT® Then compare the percentile ranks to see which score®
901@ PRINT""

9823 PRINT" yield the smalle<t percentile rank.”

9830 LOCATE 23,58: PRINT"Press the enter key.”
90840 AS = INKEYS: IF AS = *" GOTO 9040

9958 GOTO 84040

9060 ‘screen 38

9078 SCREEN @,1: COLOR 15,1,6: CLS

9@8@ LOCATE 1,32: PRINT"Unit 7: Screen 39"
9890 LOCATE S,1: K7=6

9100 PRINT" Problem 6. Any score scale having a fixed mean and a fixed"
9118 PRINT™"

9128 PRINT" standard deviation is called?®

913@ PRINT"™"™

9148 PRINT® a. a percentile rank scale"

9150 PRINT® b. a t-score scale"

9168 PRINT® C. & raw-score scale”

9178 PRINT" d. a standard-score scale

9183 PRINT" e, none of the above®

9138 PRINT"™
9200 PRINT"
9218 PRINT""™
922¢ INPUT" enter key,";Q7S

3233 PRINT™"

924@ IF J76 = @ THEN C76S = Q7§

9258 IF J76 = 1 THEN D76S = Q7S

9269 IF Q7S = "a"™ OR Q7S » ™A™ OR Q7S = "b"™ OR Q7S = “B" OR Q7S = “c¢™ OR Q78 = *
C" OR Q7§ = "d® OR Q27§ = "D" OR Q7S = "e" OR Q7S = "E" THEN 933@ ELSE 9270

92798 LOCATE 15,1

9289 PRINT"

9298 PRINT®
L

Type 3, b, ¢, d, or e for your answer and press"

3320 PRINT"

9313 LOCATE 15,1

9320 GOTO 924@0@

9338 IF Q7S5 = “d" OR Q7S = "D" THEN 934@ ELSE 9370

91340 P76 = 1

3358 PRINT" Your response is correct.”
9360 GOTO 9478

9370 IF J76 = 1 GCTO 9430

9388 PRINT® Your response is incorrect. Press the enter key®
939@ PRINT™*®
9428 PRINT® for further information."

941@ AS = INKEYS: IF AS = "" GOTO 94183
342@¢ J76 = 1: Pape+l: GOTO 368
3423 276 = 1

94308 PRINT" Your response is incorrect. The correct answer™
9453 PRINT™"
31365@ PRINT® is d."

9478 LOCATE 23,58: PRINT"Press the enter key."”

3483 AS=INKEYS: IF A3="" GOTO 9432

943@ cosuB 7213

3533 IF Q75 = "y™ NR Q7S = “Y" CCTO 9518 ELSE 11288
9513 'screen 31

9520 SCREEN @,1: COLOR 15,1,6: CLS

3530 LOCATE 1,32: PRINT™U'nit 7: Screen 31"

3549 LOCATE 5,1: K7=7

§55@ PRINT" Problem 7. The mean and standard deviation of the wechsler™
9563 PRINT"®
3570 PRINT" IQ scales are :"
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9588 PRINT™"

9590 PRINT:. a. @ and 1, respectively.”

gggg ::i:;' b. 18 and 50, respectively."”

;g§: ::;:;:. c. S0 and 18, respectively.”

gggg ::i:;:_ d. 180 and 15, respectively.”

32?: §:§:;:- Type a, b, ¢, or d for your answer and press”
32;: 5:;3:' the enter key.";Q7$

97@@ PRINT™®

971@ IF J77 = @ THEN C77§ = Q7S

9720 IP 377 = 1 THEN D77$ = Q7S

9730 IF Q7S = "a” OR Q7S = “A™ CR Q7$ = "b"™ OR Q7S = "B™ OR Q7S = "c" OR Q7§ = *
C"™ OR Q7§ = "d"™ OR Q7S = "D" THEN 9880 ELSE 9748

9749 LOCATE 17,1

9758 PRINT"™

9768 PRINT"
L]

9770 PRINT"
-

9788 LCCATE 17,1

9798 GOTO 9678

9838 IF Q7S = "d™ OR Q7S = "D"™ THEN 9813 ELSE 9848

9813 P77 = 1

9328 PRINT™ Your response is correct.”
9838 GOTO 9949

9843 IF J77 = 1 GOTO 9920

9850 PRINT™ Your response is incorrect. Press the enter key"
3896@ PRINT™"™
9873 PRINT™ for further information.”

983@ AS = INKEYS: IF AS = "% GOTO 98848
989@ J77 = 1: p=pP+l: SOTO 1880

9983 Q77 = 1
991@ PRINT"
992@ PRINT""
9930 PRINT" is d."

9943 LOCATE 23,58: PRINT"Press the enter key.”

995@ AS=INKEYS: IF AS="" GOTO 9958

9968 cosus 7210

9978 IF Q7S = "y"™ OR Q7§ = "Y" GOTO 9980 ELSE 112880
9983 ‘screen 32

9993 SCREEN @,1: COLOR 15,1,6: CLS

13323 LOCATE 1,32: PRINT"Unit 7: Screen 32%

13813 LOCATE S,1: K7=8

Your response is incorrect. The correct answer™

13329 PRINT" Problem 8. The mean and standard deviation of a normal "
13839 PRINT™"

13940 pPRINT" population are 34 and 8, respectively. What®
13358 PRINT™"

ig;?g ggi:;:. is the T-score for the raw-score of 1147?°
13383 PRINT” Type in your answer (e.3. 83) and press the”
133998 PRINT™™

1313@ INPUT™ enter key.":;C7S

13119 PRINT""

13128 IF J78=@ THEN C785=Q7S

14130 [F J78=1 THEN 078S8=Q7S

13143 IF Q7S="75" CR 5 S="75." OR Q7S = "75.3" THEN l01S@ ELSE 13180
10150 p78s1

10169 PRINT® Your tesponse is correct.”

lé178 GOoTO 123280

L2189 IF J78=1 COTO L3240
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13200
1321a
13220
13230
132490
18259

12260
10270
19230
19290
l1o300
le3lae
12320
la330
13330
19350
13368
13370
19380
1333@
12300
13410
13420
13430
13440
1845¢
13460
13478
13480
13490
13538
135109
13528
13530
1254¢@
1355@
13560
13578

12580
13599
le600@
12618
13620
136130
13640
1365@
12669
13670
12680
12690
13788@
13713
13720
13730
13740
13750
13769
13778
14788
19798
12800

248

PRINT" Your response is incorrect. Press the enter key"

PRINT™"
PRINT® for further explanation.”

AS=INKEYS: IF AS="" GOTO 13228
J78=1: PsP+l: GOTO 227@

Q78=1
PRINT® Your response is incorrect. The correct answer is"

PRINT""

PRINT™ 75."

LOCATE 23,58: PRINT"Press the enter key."

AS=INKEYS: IF AS="" GOTO 1029@

Gosus 7219

IF Q78 = "y™ OR Q7§ = "Y™ GOTO 10320 ELSE 112880

'‘screen 33

SCREEN @,1: COLOR 15,1,6: CLS

LOCATE 1,32: PRINT"Unit 7: Screen 33"

LOCATE S5,1: K7=9

PRINT" Problem 9. what percent of scores falls below the T-score®
PRINT®™

PRINT® of 422"

PRINT™"

PRINT® Type in your answer (e.g. 32.23%) and press the"
PRINT"™®

INPUT™ enter key.";Q7S

PRINT""™

If J79=6 THEN C79S=Q7S

IF J79=1 THEN D79$=Q7$

IF Q75="21.19%" OR Q7$="21,.19" THEN 104709 ELSE 105@@¢

P79s=1

PRINT" Your response is correct."

GOTO 18630

IF J79=1 GOTO 12568

PRINT" Your response is incorrect. Press the enter key®
PRINT"™"™

PRINT® for further explanation.”

AS=INKEYS: IF AS="" GOTO 10540

J79=1: P=pel: GOTO 3138

Q79a1

PRINT" Your response is incorrect. The correct answer is"

PRINT™"
PRINT” 21,19%."

LOCATE 23,58: PRINT"Press the enter key."
AS=INKEYS: [F AS="" GOTO 10618

Gosus 7218

IF Q7S = "y"™ OR Q7S = "Y®™ GOTO 13640 ELSE 11280
‘screen 34

SCREEN 8,1: COLCR 15,1,6: CLS

LOCATE 1,32: PRINT"Unit 7: Screen 34"

LOCATE 3,1: K7=13

PRINT® Problem 18, wWhich of the following reflects the best®

PRINT™"

PRINT"™ performance on a group of tests?
PRINT™"

PRINT® a. Test A: z-score = +1,53"

PRINT™™
PRINT® b. Test B: a percentile rank of 9g*

PRINT""™
PRINT" c. Test C: T-score = 64"

PRINT"®"
PRINT"™ d. Test D: Wechsler IQ score = 116"
PRINT™"

PRINT® e. Test E: 1 standard deviation above th

e mean™

14819
12920

PRINT""
PRINT® Type a, b, ¢, d, or e for your answer and press”
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10839 PRINT™"

19849 INPUT™ the enter key.";Q7$

1385@ PRINT™"™

13860 IF J71@ = @ THEN C7135 = Q7§

18870 IF J71@ = 1 THEN D71@S = Q7§

13880 IF Q7S = “a™ OR Q7S = ™A™ OR Q7S = "b™ OR Q7S = "B"™ OR Q7S = "c™ OR Q7§ =
"C"®™ OR Q7S = "d" OR Q7S = "D" OR Q7$ = "e™ OR Q7§ = "E" THEN 19950 ELSE 19898
1889¢ LOCATE 17,1

13992 PRINT"

1891@ PRINT"
18920 PRINT"
-

1893@ LOCATE 17,1

13948 GOTO 18828

109S¢ IF Q7S = ™a™ OR Q7S = "A" THEN 10960 ELSE 10999
12960 pP716 = 1 .

139738 PRINT® Your response is correct.”
10986 GOTO 110899

10999 IF J71@ = 1 GOTO 11050

11300 PRINT" Your response is incorrect. Press the enter key"
1191¢@ PRINT™" . .
11820 PRINT® for further information.®

11838 AS = INKEYS: IF AS = "" GOTO 11030
11040 J713 = 1: p=P+l: GOTO 1lll2@
11350 Q719 = 1

11368 PRINT" Your response is incorrect. The correct answer®
119798 PRINT™"
11280 PRINT" is a."

11899 LOCATE 23,58: PRINT"Press the enter key."
11133 AS=INKEYS: IF AS="" GOTO 11188

11112 GOoTO 11288

11120 'screen 34a

11138 cLsS

11140 LOCATE 1,32: PRINT"Unit 7: Screen 34a"
1115@ LOCATE 5,1

11163 PRINT" One way to solve this problem is to convert each”
iti;g ::;:;:. score to its percentile rank equivalent. For example,”
ii%;g g:i:;;: the percentile rank of the T-score of 6@ is 84.13."
iiiég ::;:;:' Then compare the percentile ranks to see which score”
ff%fg g:%:;' yield the larjest percentile rank."

11250 LOCATE 23,58: PRINT"Press the enter key."
11263 AS = INKEYS: IF AS = "" GOTO 11268

11278 GOTO 108646

11233 *screen 35

11290 CLS: LOCATE 1,32: PRINT"Unit 7: Screen 35"
11328 LOCATE 8,1

11313 PRINT" Turn the printer on and press the enter key."™
11328 AS = INKEYS: IF AS = "" GOTO 11328

11333 IF K7=3 GOTO 11436

11343 P7 = PTLleP72+P73+PT44P754P76+P77+PT8+P73+P710
11350 Q7 = Q71+Q072+Q734N74¢Q75+0764Q77+278+079+Q718
11360 SEC7 = P7+Q7-P

1137@ PRINT""®

11380 PRINT" The number of correct exercises is"; FIRST?

11393 PRINT™"

11499 PRINT® The number of incorrect exercises is™; 7-FIRST?
11419 PRINT™"

11420 PRINT" The number of correct exercises after remediation i
S";R-W7
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11439 PRINT""™

11449 PRINT* The number of correct problems is®; SEC?

1145@ pRINT"™

11460 pPRINT" The number of incorrect problems is"; X7-SECY

11470 PRINT""

11480 PRINT" The number of correct problems after remediation is
";P-Q7

11490 LPRINT® Unit 7: Standard Scores®

l150@ LPRINT™"
1151@ LPRINT""
11528 LPRINT® "NAMS,NOS,T7S

1153@ LPRINT"* .
11540 LPRINT" The number of correct exercises is";FIRST?7

1155@ LPRINT"™
1156@ LPRINT" The number of incorrect exercises is"; 7-FIRST7"

11570 LPRINT""

11588 LPRINT™ The number of correct exercises after remediation
is”;R-w7

11598 IF K729 GOTO 11669

11680 LPRINT" ";TIMES

11618 LPRINT" The number of correct problems is“;SEC7

11620 LPRINT"®

116390 LPRINT™ The number of incorrect problems is"; K7-SEC7"

11640 LPRINT""™

11658 LPRINT® The number of correct problems after temediation i
S"; P-Q7

1166@ LPRINT™"

11670 IF I71=l GOTO 11780

11680 LPRINT" Exercise 1 response was correct,”,A71$:GOTO 11720

11690 LPRINT™"

11788 LPRINT" Exercise 1 response was incorrect.",A71$,B71$
11718 LPRINT™"

1172¢ LPRINT"™": IF 172=1 GOTO 11750

1173@ LPRINT® Exercise 2 response was correct.",A72$:GOTO 11778
1174@ LPRINT""

1175@ LPRINT" Exercise 2 response was incorrect.",A725,B72S
11768 LPRINT™"

1177@ LPRINT"": IF 17321 GOTO 11808

11780 LPRINT" Exercise 3 response was correct.",A735:G0T0 11820
11790 LPRINT"®

11830 LPRINT" Exercise 3 response was incorrect.”,A73$,B738
11810 LPRINT"™"

118208 LPRINT™": IF 17421 GOTO 11850

1183@ LpPRINT" Exercise 4 response was correct.”,A74S:GOTO 11879
11849 LPRINT"®

11858 LPRINT" Exercise 4 response was incorrect.”,A745,B74$
11868 LPRINT™™

1187@ LPRINT™": IF 175=1 GOTO 11900

11888 LPRINT" Exercise 5 response was correct.",A75S: GOTO 11920
113908 LPRINT™"

11933 LPRINT™ Exercise S response was incorrect.”,A75$,B75S
11913 LerINT™"

L1928 LPRINT™": IF I76=1 GOTO 11950

1193@ LpRINT" Exercise 6 respcnse was correct.”,A76S: GOTO 11979
11948 LPRINT™"

11959 LPRINT™ Fxercise § response was incorrect.",A76$,B76S
11360 LPRINT""

11973 LPRINT™®: IF I77=1 GCTO 12330

11383 LPRINT® Exercise 7 response was correct.",A77S: GOTO 12220
11398 LPRINT"®

12233 LPRINT" Exercise 7 respcnse was incorzect.”,A77S,B77$
12310 LPRINT™"

12328 IF K7<1 GCTO 1262¢

12330 LPRINT®": IF J7.=1 GOTO 12368

12049 LPRINT" Problem 1 response was correct.™,C71§: GOTO 12480
120538 LPRINT""™
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12068 LPRINT™ Problem 1l response was incorrect.”,C71$,D71§

129790 LPRINT™"

12080 IF K7<2 GOTO 12628

12090 LPRINT"®: IF J72=1 GOTO 12120

12100 LPRINT" Problem 2 response was correct.™,C725: GOTO 12148
12118 LPRINT"®

12128 LPRINT"™ Problem 2 response was incorrect.”,C725,D725
12130 LPRINT™"

12148 IF K7¢<3 GOTO 12620

12159 LPRINT"™: IF J73=l GOTO 121886

12160 LPRINT® Problem 3 response was correct.”,C73§: GOTO 12200
12178 LPRINT®®

12188 LPRINT® Problem 3 response was incorrect.",C73§,D73S
12199 LPRINT""

12280 IF X7<4 GOTO 12628

12210 LPRINT"®: IF J74=1 GOTO 12249

12220 LPRINT" Problem 4 response was correct.",C745: GOTO 12268
122309 LPRINT""

12240 LPRINT" Problem 4 response was incorrect.",C74$,D74S
12250 LPRINT™®

12260 1F K7<¢5 GOTO 12623

12279 LPRINT"™: IF J75=1 GOTO 123d@

12288 LPRINT” Problem 5 response was correct.”,C755: GOTO 12329
12299 LPRINT"™

12386 LPRINT® Problem S response was incorrect.®,C755,D75$
12313 LPRINT"®

12329 IF K7<6 GOTO 1262@

12339 LPRINT"™: I[F J76=1 GOTO 12360

12340 LPRINT" Problem 6 response was correct.",C76$: GOTO 12380
1235 LPRINT"™

12360 LPRINT® Problem 6 response was incorrect.”,C765,D76$
12379 LPRINT™™

12380 IF K7<7 GOTO 12620

12390 LPRINT™™: IF J77=1 GOTO 12420

12430 LPRINT® Probliem 7 response was correct.”™,C77S: GOTO 12440
12418 LPRINT""

12423 LPRINT" Problem 7 response was incorrect.”,C77$,077S
12439 LPRINT""

12440 IF K7<B GOTO 12620

12453 LPRINT"": IF J78=1 GOTO 1248@

12468 LPRINT" Problem 8 response was correct.",C78S: GOTO 12589
12473 LPRINT"™

12488 LPRINT" Problem 8 response was incorrect.",C78S,D78$
12498 LPRINT™"

1250@ IF x7<9 GCOTO 12620

12518 LPRINT™": IF J79=1 GOTO 125490

12528 LPRINT™ Problem 9 response was correct.”,C79S: GOTO 12560
1253@ LPRINT™®

12540 LPRINT® Problem 9 response was incorrect.",C79$,D798
12558 LPRINT""

12568 1f K7¢<19 GOTO 12620

12570 LPRINT"™: IF J71@=l GOTO 12630

12588 LPRINT" Problem 18 response was correct.”,C718S: GOTO 12629
iZS?G LPRINT:' .

<609 LPRINT Probiem 12 response was incorrect.”,c712s,0718$

12613 LPRINT™"

12628 CLs

12638 LOCATE 4,1

1264@ pRINT™ This is the end of this lesson. Thank you for"™
1265@ PRINT""

1266@ PRINT" your participation and have a nice day.”
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APPENDIX B

AREAS AND ORDINATES OF THE UNIT NORMAL DISTRIBUTION

TABLE D: AREAS AND JRDINATES OF THE UNIT NORMAL DISTRIBUTION
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H Area Below Area Above  Ordinate b3 fArea Belon freq Above  riimats
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APPENDIX C

STUDENT EVALUATION FORM

Please use the following scale to respond to each item.
SA - Strongly Agree
A - Agree
N - Neither Agree nor Disagree
D - Disagree
SD - Strongly Disagree
Please circle the appropriate response for each

question,

Objectives and Pretest

1. I understood the objectives of this lesson.
a. Sa b. 2 c. N d. D e. SD

2. The objectives helped me understand what I had to learn.
a. SA b. A c. N d. D e. SD

3. The pretest helped me identify the parts of the lesson I
already knew.

a. Sa b. A c. N d. D e. SD

Content

4. The content of this lesson was given in a logical order.
a. SA b, A c. N d. D e, SD
5. The lesson was given at the right level of depth.

a. Sa b. A c. N d. D e. SD
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6. There was enough information given in this lesson.
a. Sa b. A c. N d. D e. SD

7. The language used in this lesson was difficult to

understand.
a. SA b. A c. N d. D e, SD

8. The examples were helpful to understand the concepts.
a. SA b. A c. N d. D e. SD
9. There were enough examples given.
a. Sa b. A c. N d. D e. SD
18. Directions for question response were clear.
a. Sa. b. a c. N d. D e. SD
ll. Information given in this lesson will probably be useful

in the future.

a. SA b. A cC. N d. D e. SD

Questions during the lessons

12. The questions helped gauge whether I knew the concepts.

a. SA b, A c. N d. D e. SD

13. There were enough gquestions.
a. SA b. A c. N d. D e. SD

l14. Explanations given after my responses helped me

understand concepts.

a. Sa b. A c. N d. D e. SD
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Posttest
15. The posttest questions asked different things than had

been taught.

a. SA b. A c. N d. D e. SD
16. Posttest questions were clearly worded.

a. SA b. A c. N d. D e. SD

17. Posttest questions covered all the important points in

the lesson.
a. SA b, A c. N d. D e. SD
18. Posttest questions were generally fair.

a. SA b. A c. N d. D e. SD

Technical

19. The screens were easy to read.

a. SA b. A c. N d. D e. SD
20. There were too many words on the screens.

a. Sa b. A c. N d. D e. SD
21. The graphics reinforced the concepts.

a. Sa b. A c. N d. D e. SD
22. The colors were distracting.

a. sa b. a c. N d. D e. SD

General
23, I generally liked studying this lesson.

a. Sa b. A c. N d. D e. SD
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25.

26.

27.

28.

29.

30.

31.

261

I generally found the terminal easy to use.

a. Sa b. A c. N d. D e. SD

The prerequisites were appropriate for this lesson.
a. sa b. A c. N d. D e. SD

wWhat did you like most about the lesson?

What did you dislike most about the lesson?

What parts were confusing?

What parts were boring?

Did you have any specific problems operating the

terminal?

Write any additional comments about this lesson.
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APPENDIX D

THE NORMAL DISTRIBUTION FAMILY AND STANDARD SCORES

POSTTEST

P. Dinkins Name

Place the letter of the option that best answers each of the
following in the blank space provided on the answer sheet.

l. Which of these is not a characteristic of a normal
distribution?

a. a bell-shaped graph
b. one mode
c. its median is never smaller than its mode

d. graph is asymptotic to the horizontal axis
e. its mean is sometimes smaller than its mode

2. One normal distribution A has a mean of 80 and a
standard deviation of 14. A second normal distribution

B has a mean of 80 and a standard deviation of 15. If
the graphs of the two distributions are approximated
by the same formula, then:

a. curve A is flatter than curve B

b. curve B is flatter than curve A

C. curve A and curve B coincide

d. the comparative shapes of the twc curves
cannot be determined from the information
given

3. A normal distribution has a mean of 69 and a standard
deviation of 8. The points of inflection of its
graph occur at x = ?

a. 8 and 69
b. 8 and 77
C. 61 and 69
d. 61 and 77
e. 69 and 77

4. The mean and standard deviation of the unit normal
distribution are:

a. @ and -1, respectively
b. @ and 1, respectively
C. 1 and @, respectively
d. 1 and -1, respectively
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5. The height of the unit normal curve at z = =1.07 is?

a. .1423
b. .2251
C. +8577
d. 1.0008

e, none of the above

6. If the ordinate on the unit normal curve equals .1919,

then:
a, z = =-1,21
be 2 = +1.21
C. 2 = +1.91
d. z = +1.92
e, a

and b

7. A normal distribution of raw scores has a standard
deviation of 8. If the raw-score of 63 in the normal
distribution has a z-score of -1.50, what is the mean

of the raw-scores?

a. 51
b. 55
c. 71
d. 75
e, none of the above

8. A normal distribution has a mean of 94 and a standard
deviation of 6. What is the corresponding raw-score if
the z-score = -2.5@?

a. 78
b. 85
c. 94
d. 1989

e. none of the above

9. The z-score provides information regarding how far a
given raw-score is:

a. from the mean in units of standard deviation
b, from the mean in percentage units

c. from the lowest score in percentile units

d. from the highest score in standard deviation

units
e. from the standard deviation in units of mean
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18. Assume that IQ scores are normally distributed with
mean = 100 and standard deviation = 15.
Approximately, what percent of a tested population
is expected to have an IQ score below 79?

a. 7.92%
b. 8.088%
c. 15.00%
d. 21.900%
e. 91.92%

1l. Assume that men's heights are normally distributed
with mean = 68.5 in. and standard deviation of 2.6

in. Approximately, how many men in 1800 are expected
to have a height of 71.1 in. or taller.

a. 159
b. 161
c. 711
d. 841
e. none of the above

12, Which of these reflects the poorest performance on a
test?

a., zZ=-score = -1,01

b. raw-score is 1 standard deviation below the
mean

C. a percentile rank of 11.51

d. z-score = 0

e. raw-score is @#.2 standard deviation above
the mean

13. Wwhat is the proportion of the area under the unit
normal curve lying between z = -1.48 and z = -0.208?

a. 0.3429
b. 8.3513
c. 0.6487
d. 1.28008
e. none of the above

14, Determine the percent of area under the unit normal
curve lying below z = -8.11 and above z = 1.21.

a. 11.37%
b. 43.07%
C. 45.62%
d. 56.93%
e. 61.29%
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15. The area under the unit normal curve lying between
zl and 22 is .1113. If 22 is greater than zl and the
area below z2 equals 8.5517, then z1 = ?

a. =-@0.15
b. -6.13
c. +0.13
d. +08.15
e. +0.44

16. A group of test scores are normally distributed with
mean = 85 and standard deviation = 4. Approximately,
what percent of the scores should lie between 81 and

91?2

a. 10.090%
b. 15.87% -
C. 22.55%
d. 77.45%
e. 93.32%

17. A group of observations are normally distributed with
- mean = 100 and standard deviation = 16.
Approximately, what is the proportion of observations
falling below 84 and above 188?

a. 9.1587
b. 0.3085
c. 0.4672
d. @.5328
e. none of the above

18. Which of the following is not true?

a. The mean and standard deviation of the z-
score system are @ and 1, respectively

b. The mean and standard deviation of the T-
score system are 5@ and 10, respectively

c. The mean and standard deviation of the
Wechsler Intelligence Scales are 109 and 20,
respectively

d. The percentile rank of the Wechsler IQ score
of 1060 is 5@

19. which of the following reflects the best performance
on a test?

a. Test A: z-score = +§.50

b. Test B: T-score = 68
c. Test C: a percentile rank of 60

d. Test D: Wechsler IQ score = 110
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20. A given raw-score has a z-score value of +1.40.
What is the corresponding T-score of this raw-score?

a.
bo
Ce
d-

e.

36
46
64
74

none of the above

er. Further reproduction prohibited without permissionyaw\w.manaraa.com



VITA

Preston Dinkins, son of Horace and Myrtis L. Dinkins,
was born in Grand Cane, Louisiana on November 18, 1944,
After graduating from DeSoto High School in 1962, he entered
Southern University in Baton Rouge, Louisiana.

In 1966, he received a Bachelor of Science degree in the

Department of Mathematics at Southern University, Baton

Rouge campus. In 1968, he received a Master of Arts degree
in the Department of Mathematics at the University of
Oklahoma in Norman, Oklapoma. In 1968, he accepted a
position as instructor of Mathematics at Southern University
in Baton Rouge, Louisiana.

From 1969-71, he served as a commissioned officer in the
U.S. Army Air Defense Artillery Corp, eventually obtaining
the rank of captain. 1In 1971, he returned to Southern
University in Baton Rouge, Louisiana as an Instructor of
Mathematics.

In 1984, he received a Master of Science degree in the
Department of Mathematics at Louisiana State University in
Baton Rouge, Louisiana. Presently, he holds the position of
Assistant Professor of Mathematics at Southern University in

Baton Rouge, Louisiana.

267

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyz\w\w.manaraa.com



DOCTORAL EXAMINATION AND DISSERTATION REPORT

Candidate: Preston Dinkins
Major Field: Educational Research

Title of Dissertation:  Development of a Computer-Assisted Instruction Courseware Package
in Statistics and a Comparative Analysis of Three Management
Strategies for this Courseware

Approved:

L e Bl . Lorse

Major Professor and

WL Jep

Dean of the Graduate ScKool

EXAMINING COMMITTEE:

b"ij Iﬁ[!((ﬁﬂﬂ%’l )
¢
U S TS =

e (leris

Date of Examination:

11/27/85

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyw\w.manaraa.com



