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| am right.
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The organism Is always right...
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program circle

real r, area

read (*,*) r

How It all started (circa 1982)

c This program reads areal number r and prints
c the area of a circle with radius r.
write (*,*) '"Enter the radius r ="'

area = 3.14159*r*r
write (*,*) 'Area ="', area

stop
end

www.umbc.edu



20 Years Later (circa 2002)

Import java.applet.Applet;

Import java.awt.Label;

public class MyProgram extends Applet {

Label myLabel,

public void init() {

myLabel=new Label(“ This is my first program.”);
add(myLabel);

myLabel.setVisible(true);

HOO~NOOGRAWDNDE
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What | used to do at UMBC

e Lecture

— Write the code on the blackboard and
explain it.

 Exhort (Verbal persuasion)

— Tell the students to learn a program for a
test.

e Test

* Observe
— Individual differences in test performance.

UMBC B Neglect

— | did not teach students how to learn.

AN HONORS
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What | noticed (The end of denial...)

e Student “Motivation”

— Information Systems students are
ess keen to study computer
orogramming than are computer
science students.

— Students are insensitive to
reinforcers that are symbols.

— Students lack a history that
oroduces generalized conditioned
reinforcers that can sustain
earning.

AN HONORS
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Prentice Hall, 2002

AVA

Introducing

Object- Onented
Design i

with the U M L

and Design Patterns -]
A ot Ll

" HOW TU ]
PROGRAM.

\_.—”'/

DEITEL”

www.umbc.edu

= APPLICATIONS/APPLETS

= Swing GUI/EVENT HANDLING

= INTERNET/WORLD WiDE WeB

= GLASSES/OBJECTS/INTERFACES

= ENCAPSULATION/INNER CLASSES
= 0BJECT-ORIENTED PROGRAMMING
= INHERITANCE/POLYMORPHISM

= GRAPHICS/JAVAZD

= EXCEPTIONS/MULTITHREADING

= FILES/STREAMS/SERIALIZATION

= NETWORKING/CLIENT/SERVER

= Data STRUCTURES/COLLECTIONS
= MuLTIMEDIA/IMAGES/ANIMATION
= Java MEepiA FRAMEWORK

& Java Souno/Aupio/\liDED

» STREAMING/SAmPLING/MIDI

00D/UML Case Stupy
= OBJECT-ORIENTED DESIGN
= DESIGN PATTERNS

= GLAsS/08JECT DIAGRAMS
= ATTRIBUTES/OPERATIONS

= STATECHART DIAGRAMS

= AcTiviTY DIAGRAMS

= GoLLABORATION DIAGRAMS
= Use Case DIAGRAMS

= MopeL-ViEw-CONTROLLER
= ComPONENT DIAGRAMS

= SEqueNCE DIAGRAMS

DEITEL
DEITEL
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TERMINOLOGY

dppict

applel container

<applet> aj

Applet menn

appletviewer

booleaan primilive type

hrow set

built-in data type

byte primitive type

char primitive Lype

command-line argument

coordinate

create an ohject

derived class

double primitive data tvpe
Double.parseDouble method
double-precision floating-point number
drawLine method of class Graphics
drawRect method of class Graphics
drawsString method of class Graphics
extends keyword

float primitive ype

Hloating-point number

Graphics class

height of an applet

HITML Converter

H 1ML tag

Hypertext Markup Language (HTML)
import statement

intormation hiding

init method of class Thpplet
nstance variable

nstanizaie an Ooyecl

int primitive type
interface
invoke a method

JApplet class

i1

java.awt package
Java Plug-in
Java 2 Runtime Environment (J2RE)
javax.swing packag
local variable
loeic error
long primitive type
MEessage
=) method call
Microsoft Internet Explorer
Metscape Communicator
=) objec
paint method of class JApplet
PHaramener lisi
pixel (picture element)
primitive data 1ype
Quit menu item
references
Reload menu item
ghort primitive type
single-precision Hoating-point number
SOUrce code
start method of class JTApplet
=) subclass
=) superclass
text file
=) width of an applet
World Wide Weh
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SELF-REVIEW EXERCISES

Fill in the blanks in each of the following.

a) Class____ provides methods for drawing.

b) Java applets begin execution with a series of three method calls; .
ke st o

c) Methods ______and_________ display lines and rectangles.

dy Ieywerd .. . .. mdlulex lhal a new class is a subclass of an existing class.

e) Every Java appicl should extend eitherelass .. . . . oreclass

f) Java’seight primitive datatypesare
: and

State whether each of the following is true or false. If false, explain why.

a) Todraw arectangle, method drawRect requires four arguments that specify two points
on the applet.

b) Method drawLine requires four arguments that specify two points on the applet to draw
a line.

¢c) Type Double is a primitive data type.

d) Data type int is used to declare a floating-point number.

e) Method Double.parseDouble converts a String to a primitive double value.

Write Java statements to accomplish each of the following:

a) Display a dialog asking the user to enter a floating-point number.

b) Convert a String to a floating-point number and store the converted value in double
variable age. Assume that the String is stored in stringValue.

¢) Draw the message "This is a Java program" on one line on an applet (assume

you are defining this statement in the applet’s paint method) at position (10, 10).

d) Draw the message "This is a Java program" ontwo lines on an applet (assume
these statements are defined in applet method paint) starting at position (/0, 10) and
where the first line ends with Java. Make the two lines start at the same x coordinate.



What | came to re-value...

« Rote memorization is fundamental to
the acquisition of skills that set the
occasion for “understanding.”

— “Constructivism” comes later (much,
much later...)

* Disciplined study behavior is
essential to acquire skill, and many, If
not most students, do not know how
to study. They don’t know what state

IS “steady.”

UMBC
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What | came to re-value, too

 Repetition and overlearning are
essential to the learning process.

 Feeling good about yourself after
hard work sustains enthusiasm for
more learning.

UMBC
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Regurgitation and beyond the mind

 Responding is Good

— Mindful, intentional, informed,
purposeful, and accurate responding.

e Rule Governed Behavior

— Within the context of the interactive
tutor, frames of information about
general syntax and semantics of Java
and object-oriented programming are
presented.

— Multiple-choice tests based on these
frames are embedded throughout the
tutor.

AN HONORS
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What | used to do (again)

e Lecture

— Write the code on the blackboard and
explain it.

 Exhort (Verbal persuasion)

— Tell the students to learn a program for a
test.

e Test

* Observe
— Individual differences in test performance.

* Neglect

— | did not teach students how to learn.

MABA 2002 www.umbc.edu 15
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The Enlightenment!

Problem
1. import java.applet.Applet;
2. import java.awt.Label;

3. public class MyProgram
extends Applet{

4. Label myLabel;

5. public void init(){

6. myLabel=new Label(*This is
my first program.”);

7. add(myLabel);

8. myLabel.setVisible(true);

9. }

10. }

MABA 2002

www.umbc.edu
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The Enlightenment!

Solution

Problem
1. import java.applet.Applet;
2. import java.awt.Label;

3. public class MyProgram
extends Applet{

Label myLabel;

public void init(){

S

 Programmed
Instruction

e Personalized

6. myLabel=new Label(“ This is System of
my first program.”); .
7. add(myLabel): Instruction
8. myLabel.setVisible(true); ;
9. } e Successive
10. . .
} approximations
to mastery
MABA 2002 www.umbc.edu 17
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Programmed Instruction

A set of structured interactions between a
learner and the material to be mastered.

e Structures study behavior that is focused
on the individual learner.

« Manages the moment-by-moment
Interactions between a learner and a tutor.

o Step-wise progression from elementary
knowledge units or facts to the
achievement of a complex repertoire that is
the objective of learning.

MABA 2002 www.umbc.edu 18
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Acquisition Curve
What state is “steady”?

How do you get there and know when you’ve arrived?

Power Function

E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o
I.Ij ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Practice Trials
MABA 2002 www.umbc.edu 19



Programmed Instruction

Class 1
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Class 14

—

Self-Reqgulated Learners
(““Constructivists™)




Tactic: Programmed Instruction

* Behavior Analysis

— Skinner, B.F. (1954). The Science of
Learning and the Art of Teaching,

Harvard Educational Review, 24, 86-
7.

— Skinner, B.F. (1958). Teaching
machines. Science, 128, 969-977.

UMBC
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Eleven Features of PI
(Holland, 1960; Scriven, 1969; Skinner, 1958;
Vargas & Vargas, 1991)

=

Comprehensibility of each unit or
“frame,”

Tested effectiveness of a set of frames,
Skip-proof frames,

Self-correcting tests,

Automatic encouragement for learning,
Diagnosis of misunderstandings,

Adaptations to errors by hints, prompts,
and suggestions, cont’d

N O Ok WD

MABA 2002 www.umbc.edu 24



UMBC

AN HONORS

UNIVERSITY

IN MARYLAND

Features of PI

9. Learner constructed responses based
on recall,

10.Immediate feedback, successive
approximations to a terminal objective,
and

11. Student-paced progress.

MABA 2002 www.umbc.edu 25



Down Memory Lane...
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Socrates (cf. Keller)

Meno
By Plato

Written 380 BC
Translated by Benjamin Jowett

Persons of the Dialogue
MENO

SOCRATES

A SLAVE OF MENO
ANYTUS

www.umbc.edu
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24 Qctober [958, Volume 128, Number 3330

Teaching Machines

From the experimental study of learning come devices
which arrange optimal conditions for self-instruction.

B. F. Skinner

CIENCI

should go slower are poc
unnecessarily punished b
failure. Machine instruct
mit each student to proc
rate.

The “industrial revoly
tion” which Pressey e
bornly refused to come
he expressed his disapj
“The problems of inve
tively simple,” he wrote.
money and engineering r
deal could ecasily be do
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Table 1. A set of frames designed to teach a third- or fourth-grade pupil to spell the word
manufacture. ’

1. Manufacture means to make or build. Chair factories manufacture chairs. Copy the
word here:

oOoOoo0oooooo

2. Part of the word is like part of the word factory. Both parts come from an old word
meaning make or build.

e

mannlliitillurE

i 3. Part of the word is like part of the word manual. Both parts come from an old word
for hand. Many things used to be made by hand.

{jD[ijac;urc

4. The same letter goes in both spaces:
m[Jnuf[Jcture

' 5. The same letter goes in both spaces: :
man[Jfact[Jre

6. Chair factories 1O (0000000 chairs.

i

does not lend itself to excerpting. The  10.000 or 15.000 resnonses made hv each

M b e ™ 723 [75] 7 R S

-~ 3
e R el - i < LA AT T
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Pressey’s Teaching Machines

There is another kind of capital equip-
ment which will encourage the student
to take an active role in the instructional
'process. The - possibility was recognized
in the 1920’s, when Sidney L. Pressey
designed several machines for the auto-
matic testing of intelligence and infor-
mation. A recent model of one of there



EDUCATIONAL RESEARCH AND
i STATISTICS

A MACHINE FOR AUTOMATIC TEACH—-
ING OF DRILL MATERIAL

IN a previous pumbex of this journal the
writer described & “simple apparatus. ‘which

”1303001. AND Sociery, Vol. 23, No. 586 M‘areh

20 1m IS



with a nicety which no teacher eould weil equal.
The praaent paper dﬁenbm this drill mauhma.{k 1

gei
HuwmArrmmsarrmmmhmm :

Chart I is an ontline sketch of the way tha s
apparatus appears to the subject. . ;
Sy

]

Through the window (W) in the easing there&g
a.ppm a thon of the selective answer &
sueh as: FS
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Computer-Based Tutoring Systems

* 1961-1962

— PLATO I
* (Coulson, 1962)

— CLASS
 (Bitzer, Braunfelf, & Lichtenberger, 1962)

* One of the first reports of a computer-
based instructional program to appear in
the general scientific literature was
published in the journal Science in 1969
(Suppes & Morningstar, 1969).

UMBC

AN HONORS
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Example of a Frame
PLATO II, 1962

3
EACH POSITIVE INTEGER IS REP-
RESENTED IN DECIMAL NOTATION BY
COMBINING THE TEN DIGITS:

0,1,2,3,4,5,6,7, 8,9.
THUS THE SYMBOL '3,549 1S
INTERPRETED TO MEAN:
3x103+5x1024+4 %0 +9
1.e.,3x1000+5x100+4 x10+9.

UM ( ! From Programmed Learning and Computer-Based Instruction (p. 210), by J.E. Coulson (Ed.),
1962, Santa Monica, CA. System Development Corporation. Copyright 1962 by System
AN HONORS Development Corporation. Reprinted with permission of John Wiley & Sons, Inc.
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Answer Slide
PLATO Il

QUESTION: GIVE THE POSITIVE,
NONTRIVIAL DIVISORS OF 51
IN INCREASING ORDER.

dl
dp =

UM ( ! From Programmed Learning and Computer-Based Instruction (p. 210), by J.E. Coulson (Ed.),
1962, Santa Monica, CA. System Development Corporation. Copyright 1962 by System

AN HONORS Development Corporation. Reprinted with permission of John Wiley & Sons, Inc.
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Hi gh
Overt
responses
to 176
franes

Density (HD)

Low Density (LD)
Overt

responses

to every

ot her franme

Zero Density (ZD)
Passi ve

readi ng, key
tapping to
advance

Contro
Passi ve
readi ng
advance when
HD advanced

for Time (CT)

1. A player piano

is told what notes
to play froma |ong
scrol |l of paper with
tiny hol es punched
through it. The paper
scroll is like a
script of commands
that tells the piano
what n---s to play.

1. A player piano

is told what notes
to play froma |ong
scrol |l of paper with
tiny hol es punched
through it. The paper
scroll is like a
script of commands
that tells the piano
what n---s to play.

1. A player piano

is told what notes
to play froma |ong
scrol |l of paper with
tiny hol es punched
through it. The paper
scroll is like a
script of commands
that tells the piano
what notes to play.

1. A player piano

is told what notes
to play froma | ong
scroll of paper with
tiny hol es punched
through it. The paper
scroll is like a
script of commands
that tells the piano
what notes to play.

2. Wth a player

pi ano, the nusic

is programmed. The
scroll of paper is

a script of commands
that tells the

pl ayer what
notes to play.

2. Wth a player

pi ano, the nusic

is programmed. The
scrol |l of paper is

a script of commands
that tells the

pl ayer pi ano what
notes to play.

2. Wth a player

pi ano, the nusic

is programmed. The
scrol |l of paper is

a script of commands
that tells the

pl ayer piano what
notes to play.

2. Wth a player

pi ano, the nusic

i s progranmed. The
scroll of paper is

a script of commands
that tells the

pl ayer piano what
notes to play.

3. Like a player

pi ano, a conputer
can be programmed
A conput er program
is like a sc---pt
of conmmands t hat
tells the ¢c------ r
what to do.

3. Like a player

pi ano, a conputer
can be programmed
A conput er program
is like a sc---pt
of commands t hat
tells the ¢c------ r
what to do.

3. Like a player

pi ano, a conputer
can be programed
A conput er program
is like a script

of commands t hat
tells the conputer
what to do.

3. Like a player

pi ano, a conputer
can be progranmed
A conputer program
is like a script

of commands t hat
tells the computer
what to do

From “Degree of Constructed-Response Interaction in computer-Based Programmed Instruction,” by
K.M. Kritch and D.E. Barstow, 1998, Journal of Applied Behavior Analysis, 31, 387-398.




Sanmpl e Test Itens

1. The “statenents” that cause a conputer programto take actions are called ----- .

2. The command that erases any previous material fromthe screen is the ----- conmand.

3. The command that tells the programto start a new frane is the ----- ----- comand.

Questionnaire Itenms (l=very nuch dislike; 2=dislike; 3=neutral; 4=like; 5=very much |ike)

How woul d you describe your “attitude” about the instructional programthat you
experi enced today?

How woul d you describe your “attitude” about conputer assisted instructional prograns in
general ?

How woul d you descri be your “attitude” about conputer assisted instructional prograns that
specifically teach program comrands |i ke those taught in the instructional program you
j ust experienced?

From “Degree of Constructed-Response Interaction in computer-Based Programmed Instruction,” by
K.M. Kritch and D.E. Barstow, 1998, Journal of Applied Behavior Analysis, 31, 387-398.




Learn Unit: Greer & McDonough, 1999
Columbia University Teachers College

Leam Proaram

Learmn Rows

|dentify Rows

Gagne’s hierarchical
model.

Type Rows

Learn Items

ldentify ltem

Specific and general rules.

44 of 46 students completed this stage.

Type Item



Preview: Spring 2002 Course Sections

 Undergraduate class e Class 1
— 13 F (median age = 22) _ Pre-tutor
— 10 M (median age = 22) questionnaires
 Graduate class - Java Experience
— 14 F (median age = 26) « Confidence in Java
— 9 M (median age = 28) — Run the tutor
e Constraints — Post-tutor
— Students rather questionnaires
than “subjects”  Evaluate the tutor
— Fixed 2.5-hr class - Confidence in Java
duration e Class 2
— 14 classes in the — Run the Applet
semester e Classes 3-14
— Approach to the _ Lectures,
data demonstrations,
supervision
AN HONORS
IR  ABA 2002 www.umbc.edu 43
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Row 1

Row 2

Row 3

Row 4

Row 5

Row 6

Row 7

Row 8

Row 9

Row 10

import

import

public

Label

public

myLabel

add(myLabel)

myLabel

}

Each cell is an item to be learned.

Each row is a row to be learned.

java.applet.Applet

java.awt.Label

class

myLabel

void

32 items.

21 atomic units.

MyProgram

init()

new

setVisible(true)

extends

{

Label(“This is my first program.”)

Applet

{



Iltem Learning

[tem learning example: import

Objectives:

1. Learn the meaning of the 1item.
2. Learn the serial context of the item.
3. Learn the general context of the i1tem.
4. Learn to construct the item.

importjava.applet. Applet,

UMBC

AN HONORS
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Serial Stream

Serial learming example:

import java.applet. Applet;

Objectives:
1. Learn the serial order of the items.

import java.applet. Applet;

MABA 2002 www.umbc.edu
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Advanced Serial Stream

Serial Stream with Advanced Unaits

Objectives:
1. Learn the senal context of a group of items.
2.  Learn the general context of a group of items.
3. Learn to construct a group of items as a single
unit.

import java.applet.Applet;
import java.awt.Label;

MABA 2002 www.umbc.edu
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Serial Stream as a Unit
(Intraverbal-Plus)

Serial Stream Unait

Objectives:
1. Learn the senal stream as one umt.

import java.applet.Applet;

import java.awt.Label;

public class myProgram extends Applet {
Label myLabel;

public void init() §

i

MABA 2002 www.umbc.edu 48



Self-Reported Java Experience
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =23)

1 = No experience. (I am a novice in Java.)
5 = Extensive experience. (I am an expert in Java.)




Advanced Organizers

_Ioj
The program that you will learn will be ]
organized within the following four groups of
statemen

(1) import system files to use in your program,
{2} define your class as an Applet,

{3) declare object types to use in your program,
and

{4) insert an init method in your program to
execute the code.

To see the Applet running, select the Start
the Applet... bution displayed below.

U M BC Start the Applet... e

[ |Unsigned Jawva Applet Window

B

AN HONORS

CNIVERSITY EEVICYSING. www.umbc.edu
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Run the Applet

MyProgram.HTML - Netscape ) :J.EUEJ

File Edit Yew Go Communicator Help

ﬂi " Bookmarks ,{ Location:lhttp:.n’.n"nasa'l.ifsrn.umbc.edu;’MyProgramx’MyF‘rngram.HTML _:J @'What's Related EI

The below rectangle is an Applet container. It is best to close this one browser window by
using the x-icon at the top after youn have finished examining it hy reading all the
instructions in the adjacent window. You may close this brower window before or after
you select the Proceed button in the adjacent window.

This is my first program.

UMBC

AN HONORS o = | S5 £ AP B 2
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Program Overview

. Java program. You may resize this window. ) = il:l _5]

The lines displayed in the adjacent hox *] import java.applet. Applet;
consist of lines of Java code. This tutor will import java.awt Lahel;
teach you to understand and to write the public class MyProgram extends Applet {
. Lahel myLahel;
code in the program. You do not need to RN
R public void indi(y {
study thE_Prqum that is displayed. The myLahel = new Label("This is my first program.™);
program is displayed for you now only to add(myLahel);
show you what you will be able to do when — myLahelsetVisihle(irue);
you complete the tutor. h

Fxamine the adjacent lines of code to
see the general appearance of a Java
program and the types of symbols and
expressions that appear. You are not
expected to understand these lines of code |

Proceed...

[ [Unsigned Java Applet Window

UMBC
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HTML Overview

B HTML program. You may resize this window. B -1O] x|

The lines displayed in the adjacent hox =] =HTML=-
consist of HTML tags and parameters to =TITLE-MyProgram HTML=/TITLE-
run the MyProgram.class program, which is =BODY BGCOLOR=black-

o <CENTER-
produced by compiling the Java code. The <APPLET CODE="MyProgram.class™ HEIGHT = 300 WIDTH = 300>

lines are created with a text ediior and <IAPPLET=
saved as MyProgram HTML. There is no <ICENTER:=
compilation with the HTML file. It is used =BODY=

as it was written in the editor. «=/HTML=

The Java class file, which is executed as =
an Applet, is started by using
MyProgram . HTML as the target file in the
browser URL.

[

Proceed... %

[&F [Unsigned Java Applet Window

UMBC
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Iltem Familiarity Interface (Input Errors)

I+ Symbol Familiarity

Correct Entries = (0

UMBC Unsigned Java Applet Window
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Iltem Identification (Selection Errors)

Correct input= 10

Find this: import

UMBC
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Iltem Learning

Learn Java Items - Netscape ] = ]EI jﬂ

File Edit Wiew Go  Communicator  Help

exposure to new information. You will he more
knowledgeahle and skilled after even a single repetition of
the tutor. And so you are.

Asg a reminder, here again is the program that you will
learn to write and to understand:

import java.applet.Applet;

import java.awt.Label;

public class MyProgram extends Applet {

Label myLahel;

public void init) {

myLabel = new Label{"'This is my first program."");
add{myLahbel);

myLabel.setVisible(true);

H
}

You do not need instructions to use this tutor because
the events are determined hy the enabled buttons and by
the accuracy of your typed input and other selections that
you will make. You will know when to try to type a Java

|
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Observe the Item In Context

3 Learn Java Items - Netscape ] oy ]

File Edit Wiew Go Communicator Help

AN HONORS
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Read the Description (General Rules)

-Learn Java Items - Netscape ] oy ] |

File Edit Yew Go Communicator Help

The Java programs that you constiruct early in your
learning experiences will almost ahvays be based on
modifications or extensions that you will make to existing
Java class files. Since these built-in or existing Java files
are not in your current directory, you must insert the Java
code in your program to inform the compiler about the
location of those built-in Java class files on the system that
¥ou are using.

The import term will be followed by a directory path and
the name of a huilt-in Java class file. By using the import
term first in your program, you can later refer to a built-in
Java class file with a shorthand notation. This means that
you will not have to write the entire directory path each
time you use a built-in Java class file in the Java programs
that you write.

_..__]

‘ Test‘ Help‘

UMBC
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MABA 2002

Iltem Multiple-Choice Test (Selection Errors)

arn Java Items - Netscape = ]EI ‘ij

File Edit Wiew Go  Communicator  Help

What is the purpose of the import term?

Select the best answer.

Save a file in the import
directory.

Allow a shorthand notation for
the use of a built-in Java class
file.

Allow a modified reference io a
file in your current divectory.

Gk s o FD o2
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Input the Item from Recall (Input Errors)

+L Learn Java Items - Netscape ] 2 ] ] _)_(J

File Edit Yew Go Communicator Help

UMBC
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Row Familiarity (Input Errors)

. Row Symbol Familiarity

Type this: import java.applet. Applet;

= |Unsigned Java Applet Window

UMBC
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Row ldentification (Selection Errors)

Correct input= 0

Find this: import java.applet.Applet;

limport java.applei. Applet;

limport java.awt.Label;

lmyLabel = new Lahel{"'This is my first program."};
(myLabel setVisible{true);

[public class MyProgram extends Applet {

=" |Unsigned Java Applet Window

MABA 2002 www.umbc.edu
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Row Interface (Input and Test Errors)

I Java Tutoring System: Pass 1 of 3 ] -0 x|

Row 1 ‘
Row 2 ‘
Row 3 ‘
Row 4 |
Row 3 ‘
Row 6 ‘
Row 7 ‘
Row 8 |
Row 9 ‘
Row 10 |

UMBC
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Row Interfaces

e Pass 1
— Similar to Item interface
— Observe the code
— Read the meaning of a row
— Take a multiple-choice test after correct
iInput
e Pass 2
— Observe the code
— Repeat input until correct

e Pass 3

— Whenever observe the code on a row, clear
all rows, and start over
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Explanation of a Row

I Row 1 Explanation ' - O] x|

The code in Row 1 refers to the Applet.class file that £
is contained within the applet package, which is a
suhdirectory of files related to Applets. The import line
allows subsequent references to Applet.class to he
written in a shorthand notation, such as ...extends
Applet {... Without the import statement, the
programmer would have to write ...extends
java.applet.Applet. The reason that we need this is .
hecause the compiler must he told where to find the
Applet.class file since that file will not he in your
directory when you write and run this Java program.
The Applet.class file is located in a different directory

UMBC o=

ﬁ [Unsigned Java Applet Window

2
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Observe the Code

I Java Tutoring System: Pass 1 of 3 ] = |DJ£

Row 1 ] import java.applet.applet;

Row 2 J
Row 3 ]
Row 4 |
Row 3 ]
Row 6 J
Row 7 ]
Row 8 |
Row 9 ]
Row 10 |

UMBC

[=F [Unsigned Java Applet Window

AN HONORS

UNIVERSITY MABA 2002 www.umbc.edu 66

IN MARYLAND




Take Test After Correct Input

I Java Tutoring Systen: Pass 1 of 3 _I‘—l- o il

Row1 ‘

Row 2 | -

Row3 | pubic class MyProgram extends Apple  Take Test
Row 4 |

Row 3 ‘

Row 6 |

Row 7 ‘

Row 8 |

Row 9 ‘

Row 10 |

UMBC
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Text Window (Input Errors)

. Text Editor Emulation

Type the prograrm in the white below, and select the Submit button. Do not
y gram from your
. Submit, and you can see

import java.applet. Applet;
import java.awt.Label;

public class MyProgram extends Appletf
Lahel myLahel;

public void init(){
myLahel=new Lahel(''This is my first program.'");
add{myLabel);
myLahel.setVisible (true);
;

Unsigned Java Applet Window

MABA 2002
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Next Class Period

1. Modified Personalized System of

Instruction
Lecture and Collaborate

j’al-mN'“' OF APPLIED BEHAVIOR ANALYSIS

1968, 1, 79-89

NUMBER | (sPrING, 196

“GOOD-BYE, TEACHER . . ™

FrRED S. KELLER

ARIZONA STATE UNIVERSITYZ

When I was a boy, and school “let out” for
the summer, we used to celebrate our freedom
from educational control by chanting:

Good-bye scholars, good-bye school;
Good-bye teacher, darned old fool!

We really didn't think of our teacher as de-
ficient in judgment, or as a clown or jester.
We were simply escaping from restraint, din-

2. Run the Applet

MABA 2002

living reinforcement theorist who ever learne
Morse code in the absence of reinforcemen

It was a long, frustrating job. It taught m
that drop-out learning could be just as difficul
as in-school learning and it led me to wonde
about easier possible ways of mastering a skil
Years later, after returning to school and fir
ishing my formal education, I came back t
this classical learning problem, with the ain
of makine Internatinnal Mavea cada Taae — -2
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Tally of Students Completing Each Tutor Stage

m Undergraduates m Graduates

25 723723 23
21

[E
(@]
|_
. \QQ
Q
% ¥
%
N N
» &

Successive Tutor Stages




Software Self-Efficacy:
Confidence in Using the Items of Code

Pre-tutor alpha = .94.
Post-tutor alpha = .90.

Self-Reported Confidence

Rating
-l
4-

Group
Frpsssggeenenn =

1C
1] N-C

N= 18 5 18 5 17 6 17 6
UPre UPost GPre G Post

1 = Not at all confident. | do not know how to use the symbol.
5 = Totally confident. | know how to use the symbol.




Self-Reported Software Self-Efficacy
Sorted Within C and N-C Groups Across Classes

B Pre-Tutor ® Post-Tutor

Undergraduates (n = 23) Graduates (n =23)

1 = Not at all confident. | do not know how to use the symbol.
5 = Totally confident. | know how to use the symbol.




Self-Reported Overall Evaluation of the Tutor
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =23)

1 = Totally negative. | did not like the tutor.
5 = Totally positive. | liked the tutor.

U vs. G: Kruskal-Wallis Chi-Square = 0.07, p > .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 0.02, p > .05.




Self-Reported Tutor Usability
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =23)

1 = Totally negative. The tutor was difficult to use.
5 = Totally positive. The tutor was easy to use.

U vs. G: Kruskal-Wallis Chi-Square = 0.37, p > .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 0.00, p > .05.




Self-Reported Tutor Learning Effectiveness
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =23)

1 = Totally negative. The tutor did not help me to learn Java.
5 = Totally positive. The tutor did help me to learn Java.

U vs. G: Kruskal-Wallis Chi-Square = 0.04, p > .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 3.44, p > .05.




Aggregated Performance Errors
Sorted Within C and N-C Groups Across Classes
175

Ol|C

150

125

100

Total

50

25

Undergraduates (n =23) Graduates (n = 23)

U vs. G: Kruskal-Wallis Chi-Square = 16.23, p < .01.
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Binomial Test: C and N-C Groups

For a final “multivariate” comparison between completers
and non-completers, a binomial test was conducted
based on the item familiarity, item identification, item,
and item test interfaces. Too few non-completers were
represented in the remaining interfaces for a meaningful
comparison, even though the test requires no
assumptions about distribution or sample size.

Within each class, a “+” was assigned if the mean for the
non-completer group was higher than the mean for the
corresponding completer group. If the mean was lower, a
“-*was assigned. For the eight comparisons, there
were eight “+” outcomes.

A binomial test showed that the probability of this
outcome occurring by chance is 0.004.

MABA 2002 www.umbc.edu 80



Item Familiarity Errors
Sorted Within C and N-C Groups Across Classes

Total

Undergraduates (n =23) Graduates (n =23)

U vs. G: Kruskal-Wallis Chi-Square = 0.15, p > .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 1.65, p > .05.




Total

Item Identification Errors
Sorted Within C and N-C Groups Across Classes

Undergraduates (n =23) Graduates (n =23)

U vs. G: Kruskal-Wallis Chi-Square = 3.99, p < .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 5.07, p < .05.




Total

ltem Input Errors
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =21)

U vs. G: Kruskal-Wallis Chi-Square = 5.71, p < .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 7.75, p < .01.




ltem Test Errors
Sorted Within C and N-C Groups Across Classes

Total

Undergraduates (n =23) Graduates (n =21)

U vs. G: Kruskal-Wallis Chi-Square = 8.50, p <.01.
C vs. N-C: Kruskal-Wallis Chi-Square = 7.55, p < .01.




Row Familiarity Errors
Sorted Within C and N-C Groups Across Classes

Total

Undergraduates (n = 23) Graduates (n =21)

U vs. G: Kruskal-Wallis Chi-Square = 0.21, p > .05.
C vs. N-C: Kruskal-Wallis Chi-Square = 3.64, p > .05.




Total

Row Identification Errors
Sorted Within C and N-C Groups Across Classes

Undergraduates (n = 23) Graduates (n =21)




Row Input Errors Summed Over Three Passes

Sorted Within C and N-C Groups Across Classes
70

O|(C

60 <

B N-C

50

40 ] :

Total

30

20

10 -

Undergraduates (n =19) Graduates (n =19)

U vs. G: Kruskal-Wallis Chi Square = 3.95, p < .05.




Row Code Displays Summed Over Three Passes
Sorted Within C and N-C Groups Across Classes

Total

Undergraduates (n =19) Graduates (n = 19)

U vs. G: Kruskal-Wallis Chi-Square = 2.73, p > .05.




Main effects of Class:
Errors and Displays

Linear trend: All except U
errors.

95% Confidence Interval

95% Confidence Interval

Row Interface Errors and Code Displays

Undergraduate Completers (n = 18)

20
M Errors
150 ——..... | @Displays |
| —— _
10 q-----=en--  \CRRE S EOTTELCRTSERRRRTED LS Lo
A el { ____ |
0 v L v
Graduate Completers (n = 17)
20
[T e B SRS
| RORERTESRERERRRERS SURRPERERRERRREEtS
N —
ST TER IR { ----- I . - naaaaa -
— EREK)
0




Row Input Errors: Undergraduate

Row Interface Input Errors (n = 19)

Undergraduate
35
Trend F(1,36) =2.50,p >.10
30t
. 3
25t N
2
§ 20 .
o
= 15 | S N o S
10 | $ $ .
+ { _
3 $ ] Voo
5 g s TNy, . M N —— e - __ ]
: : §
4
0 *
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Show Code on a Row: Graduate

Row Interface Show Code (n = 19)

Graduate
30
Trend F(1,36) =10.09, p <.01
25
20
©
o 15t N L
|_
10 g g N
5 _|
$ b eoian

_|_
3
1 2 3
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Row Explanation Selections During Pass 1

Sorted Within C and N-C Groups Across Classes
25

Total

Undergraduates (n =19) Graduates (n =19)

U vs. G: Kruskal-Wallis Chi-Square = 0.25, p > .05.




Row Test Errors During Pass 1

Sorted Within C and N-C Groups Across Classes
12

Ol|C

10 -«

Total
(@))

0 =
Undergraduates (n =19) Graduates (n =19)

U vs. G: Kruskal-Wallis Chi-Square = 0.57, p > .05.




Java Program Input Errors
Sorted with the C Group Across Classes

Total

Undergraduates (n = 19) Graduates (n =19)

U vs. G: Kruskal-Wallis Chi-Square = 0.52, p > .05.




Summer and Fall 2002

e Pre-Training/Post-Training Assessment
e Graduate students

* Rule-Based guestions

 Row questions

UMBC

AN HONORS

UNIVERSITY MABA 2002 www.umbc.edu 95

IN MARYLAND



* Which

Im
Im
Im
Im

Ok E

UMBC
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Rule-Based Question #1

of the following lines most likely

would be used to reference Frame.class,
which 1s a class file built-in to Java?

port java.awt.frame;
nort java.awt.Frame.class;
port java.awt.Frame,;

nort java.awt.frame.class;

Not ready to answer.
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Rule-Based Question #2

* Which of the following lines most likely
would be used to construct an instance of
a Button class

myButton = new Button.class(“Hello”);
myButton = new Button(“Hello”);
myButton = button.class(“Hello”);
myButton = Button(“Hello”);

Not ready to answer.

Ok owhE

UMBC
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Rule-Based Question #3

* Which of the following lines most likely
would be used to add a Button object to a
container?

1. Add(an instance name);
2. Add(a class name);

3. add(a class name);

4. add(an Instance name);
5. Not ready to answer.
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Rule-Based Question #4

* Which of the following lines most likely
overrides a method that is contained In
the Applet.class file?

public void stop(){ lines of Java code here }
public void Stop{} { lines of Java code here }
Public void Stop() ( lines of Java code here )
Public void stop() { lines of Java code here }
Not ready to answer.

Ok E

MABA 2002 www.umbc.edu
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Total

Correct Rule-Based Answers: Summer 2002

—@— Pre-Tutor == Post-Tutor a Post-Applet

5 6 7 8 9
Student

10




Total

Correct Rule-Based Answers: Fall 2002

—&— Pre-Tutor =~ Post-Tutor A Post-Applet

Student




The below is the Java program that you will learn or have
learned, and i1t Is organized Into ten rows of code. Answer
the ten questions below as best you can at this point iIn
your learning. Please circle your choice of answer for each
of the ten multiple-choice questions.

Row
Row
Row
Row
Row
Row
Row
Row
Row

Row

© 0o N oo o b~ W N P

B
o

import java.applet.Applet;

import java.awt.Label;

public class MyProgram extends Applet {

Label myLabel;

public void init() {

myLabel = new Label(\"This is my first program.\");
add(myLabel);

myLabel .setVisible(true);

¥
}



® o O T 9

® o O T 9

What 1s the overall objective of the code In Row 27

Create a shorthand notation to reference the built-in Label class.
Create a shorthand notation to reference the built-in label class.
Copy the Abstract Windowing Toolkit.Label directory.

The objective 1s to import the awt.label file.

Not ready to answer.

What is the overall objective of the code in Row 3?

Name a class, MyProgram, that will be a superclass of the Applet class.
Name a class, myProgram, that will be a subclass of the Applet class.
Override the extends Applet modifiers.

Name a class, MyProgram, that will be a subclass of the Applet class.

Not ready to answer.



Total

Correct Row Test Answers: Summer 2002

—@®— Pre-Tutor == Post-Tutor A Post-Applet

Student




Total

Correct Row Test Answers: Fall 2002

—@— Pre-Tutor =¥ Post-Tutor a Post-Applet

2 3 4 5 6
Student
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Observations

 Class differences were evident in the
acquisition process.

e Our assessments did not capture the
antecedent conditions.

* Learning outcomes appeared equivalent.
— At least measured on a single occasion
— Were both classes at the same “steady state”?

* Non-completers could be identified early
— Adaptive systems

e We need to work on this.
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Conclusions...

e Structured rehearsal Is effective.

 Repetition is an undervalued factor in
learning and retention.

 The tutor generated opportunities for
overlearning.

 Providing a successful learning
experience early prepares and
motivates the student to handle
advanced programming techniques
taught in conventional ways.
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Conclusions

 Software self-efficacy can be
enhanced by using the tutor.

« General rules can be acquired by
using the tutor.

e Students like the tutor.
— Notable exceptions
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How Programmed Instruction Helps...

* Generates a history of study
behavior in students who may lack the
study skills and discipline to master the
Java code on their own Initiative.

* This frees the student to acquire more
advanced levels of skill independent of
the support provided by the tutoring
system.
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How Programmed Instruction Helps

o Software self-efficacy Is a by-product
of effective mastery: enactive mastery.

|t makes information technology
accessible to learners who might
otherwise draw away from it.
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Bandura: Current symbolic

representations can weakly represent
future contingencies.




Bandura: Current symbolic
representations can weakly represent
future contingencies.

Hmmm...
Let’s see now...







Carry the Load




Carry the Load

Pull Yourself

Along
e 9
a

v
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Carry the Load

Pull Yourself

Along
e 9
a

v
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Carry the Load

Pull Yourself

Along
e 9
a

v
O




Get the Money!
Carry the Load

Pull Yourself

Along
e %
A

v
o




Tutor URL

* http://nasal.ifsm.umbc.edu/learnJava/tutorLinks/TutorLinks.htmi
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