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Performance

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. }
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Consequence
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Setting the Stage

Programmed Instruction

1. A set of structured interactions
between a learner and a tutor.

2. Occasions disciplined study 
behavior that is focused on the 
individual learner.

3. Manages the moment-by-
moment interactions between a 
learner and a tutor.

4. A step-wise progression from 
elementary knowledge units (learn 
units) or facts to the achievement 
of a complex repertoire 
(meaningful learning).

Interteaching

1. A mutually probing, mutually 
informing conversation between 
two people (Boyce & Hineline, 2002, 
p. 220).

2. The questions on a topic to be 
addressed by the participants during 
a dialogue are prepared in advance 
by the teacher, and the students 
come prepared to interteach.

3. Has the objective of insuring, by the 
participants as a team, that each 
member of the dyad can answer 
the questions with understanding. 
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Programmed Instruction

Class 1
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Class 2

Lecture
Demonstrate

Collaborate Supervise
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DemonstrateLecture

Far Transfer MiseriesFar Transfer Miseries

Class 2

Collaborate Supervise
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Programmed Instruction + 
Interteaching

Class 1
2004
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Why is this work hard?

• Educational research is low prestige research.
– They Should Know.
– Autonomous “man” is alive and well.

• The randomized field trial is now the gold 
standard.
– Statistical control is alive and well.

• Overcoming, rather than documenting, individual 
differences is still viewed with suspicion.
– Introductory courses in science, technology, 

engineering, and mathematics (STEM) are for 
screening.
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What do we need?
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What We Need

• Big reinforcers for organizational change!
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Behavior analysis, by any other name…

 Although planned comparisons 
do occur, the design-based 
researcher frequently follows 
new revelations where they 
lead, tweaking both the 
intervention and the 
measurement as the research 
progresses (Hoadley, 2004, p. 
204).
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Overview

• Objectives of training
• Challenges in teaching computer programming 

to IS majors
• A programmed instruction tutoring system

– From rote memorization to meaningful learning
• Interteaching

– Let’s talk about it.
• Evidence of effectiveness
• Evidence of students’ acceptance and 

appreciation of this teaching technology
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Original Objective, Repeated

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. }
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Original Solution (circa 2000)

• Lecture
– Write the code on the board and explain it.

• Exhort 
– Tell the students to learn a program for a test.

• Test
• Observe

– Individual differences in test performance.
• Repeat the Above



UMBC MABA 2004 17

Why won’t they respond?
• In comparison to Computer Science (CS) students, Information 

Systems (IS) students exhibit a low rate of computer programming.

CS IS
CS IS
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Challenges

• Students in Information Systems (IS) do not like to 
write computer programs.

• IS students have minimal coursework in computer 
programming and programming languages.

• IS students need a fundamental mastery of 
programming principles, especially related to the 
object-oriented paradigm.

• IS students are often demoralized by taking courses 
with computer science majors taught by computer 
science faculty.

• How can we help IS students achieve the objective?
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Emergent Insight

• IS students are insensitive to 
reinforcers that are symbols. 

• IS students lack a history that 
produces conditioned reinforcers
that can sustain learning.
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Semi-Enlightened Solution

Objective Solution (circa 2000)

• Programmed 
instruction

• Modified personalized 
system of instruction

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. }
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Underlying Assistive Principles

1. Rote Memorization is Good
– Fundamental to meaningful learning

• Near and far transfer
– Constructivism comes later (much, much later...).

2. Disciplined Study Behavior is Good
– It is essential to mastery.
– Most students don't know how to study. They don't know how to 

monitor their acquisition of competence.

3. Repetition and Overlearning are Good
– Contribute to retention

4. A Steady State is Good
5. Feeling Good is Good

– Sustains hard work and encourages future learning.
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What state is steady?

Power Function

Practice Trials

Er
ro

rs
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Enlightened Objectives

• Meaningful learning
– Transfer Near                    …and Far

• Equivalence classes
– Beyond generic extensions of the tact

• Rule-Governed behavior
– Relationally framing

• Response generality through hierarchical 
combinatorial entailment

• Emitting behavior that is correct but that has never 
entered into a 3-term contingency relationship.
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Pressey
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Skinner
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Keller
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Greer
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Dyadic Collaboration
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Interteaching
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Me
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Programmed Instruction
Tutoring System
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Introduction

• Advance organizers
– Template of a Java Applet

• Observe Applet in action
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Applet Code Orientation
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HTML Orientation
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Textual Imitation
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Discrimination Training
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Item Learning
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Input Field
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Content Design Considerations

• Fostering Rule-Governed Behavior
– Embedding “signals” of important rules
– Embedding reflection prompts
– Designing tests to promote response 

generality
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Item Rule Example 1

Rules
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Item Rule Example 2

Rule



UMBC MABA 2004 43

Test Example
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Row Imitation
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Row Discrimination Training
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Row Learning
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Program Interface
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Program Interface
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First Interteaching Report
IFSM 413
Interteaching Report #1
Your name xxxx Date 9/8/04
Your partner’s name: yyyy

You should understand the components of the below program at a level given in the Java Tutor. Discuss 
these components with the intention to understand the specific item and any general principle that is 
reflected in an item or collection of items. An example of a general principle would be to begin the name 
of a class with a capital letter.

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);
}
}

How effective was this session in helping you to learn the material?
1 = Not at all effective. The session did not contribute to my learning of the material.
10 = Totally effective. The session contributed to my learning of the material.
(Not effective)  1       2       3       4       5       6      7       8       9       10   (Totally effective)   
Enter one number that describes the effectiveness for you: 9.

How confident are you that you could answer all questions correctly if you were tested on this program right 
now?

1 = Not at all confident. I could not answer any question correctly.
10 = Totally confident. I could answer all the questions correctly.
(Not confident)  1       2       3       4       5       6      7       8       9       10   (Totally confident)   
Enter one number that describes your confidence: 9.
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Third Interteaching Report
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Interteachers in Action



UMBC MABA 2004 52

Classroom Observations

Summer 2004 (n = 14) Fall 2004 (n = 14)

Tutor Only
Questionnaires: SSE and Rules

Tutor  + Interteaching
Questionnaires: SSE, Rules, 

Java Items, and Rows

Class 1
• Pre-Tutor Questionnaires

• Tutor
• Post-Tutor Questionnaires

• Pre-Tutor Questionnaires

• Tutor

Access to Tutor Study Manual

Class 2

• Lecture
• Run the applet
• Final Questionnaires

• Post-Tutor 
Questionnaires

• Interteaching
• Lecture
• Run the applet

Class 3 • Final Questionnaires
– Test credit
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Male Female Total

Tutor 
Only 8 6 14

14Tutor + 
IT 13 1
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Rules Test: 12 Multiple-Choice Questions
11. Which of the following lines would most likely add a JTextField object to a JPanel 

object?
a. JPanel.add(JTextField);
b. JPanel.add(myJTextField);
c. myJPanel2.add(myJTextField2);
d. myJPanel.add(JTextField);

Enter a letter here:
How confident are you that you selected the correct answer?
Not at all confident.   1     2     3     4     5     6     7   8     9     10   Totally confident.
Enter a number here:

12. Which of the following most likely would be used to change the color of an Applet container?
a. setBackground(Applet = orange);
b. this.SetBackground(blue);
c. SetBackground(Container.red);
d. this.setBackground(Color.yellow);

Enter a letter here:
How confident are you that you selected the correct answer?
Not at all confident.   1     2     3     4     5     6     7   8     9     10   Totally confident
Enter a number here:
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*



UMBC MABA 2004 59

Confidence in Rules Test Answers

1 = No confidence … 10 = Total confidence
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Interteaching Reports

How effective was this session in 
helping you to learn the material?

1 = Not at all effective. The session did 
not contribute to my learning of the 
material.

10 = Totally effective. The session 
contributed to my learning of the 
material.

How confident are you that you could 
answer all questions correctly if 
you were tested on this program 
right now?

1 = Not at all confident. I could not 
answer any question correctly.

10 = Totally confident. I could answer 
all the questions correctly.
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Equivalences

• public void init() {} == public void stop() {}
• How was public void stop() {} recognized 

as a valid form for a method when that 
particular form did not appear in the tutor?
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Relationally Framing

Applet class methods
1. public void init() { }
2. public void start() { }
3. public void stop()  { }
4. public void destroy() { }

public void init() { } public void stop() { }Override

Hierarchical Combinatorial Entailment
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Challenges with Programmed Instruction

• It is labor intensive to develop.
– We have proposed to develop a generic shell.

• There are conceptual issues regarding the 
size of a learn unit.
– The opportunity for repetition can lead to 

careless reading.
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Conclusions

1. Programmed instruction is an effective tool in 
technology education.

• It meets the needs of the individual learner.
• The instructional design can promote meaningful 

learning and self-confidence.
• The tutoring system is well-received by novitiate 

learners.
2. Interteaching may add value.
3. The competency attained sets the occasion for 

advanced learning with enthusiasm.
4. Students like the tutor and the interteaching, 

and so do I.
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Thank you!

Questions?

http://nasa1.ifsm.umbc.edu/


	Applications of Programmed Instruction and Interteaching to Technology Education
	Applications of Programmed Instruction and Interteaching to Technology Education
	Performance
	Consequence
	Setting the Stage
	Why is this work hard?
	What do we need?
	What We Need
	Behavior analysis, by any other name…
	Overview
	Original Objective, Repeated
	Original Solution (circa 2000)
	Why won’t they respond?
	Challenges
	Emergent Insight
	Semi-Enlightened Solution
	Underlying Assistive Principles
	What state is steady?
	Enlightened Objectives
	Pressey
	Skinner
	Keller
	Greer
	Dyadic Collaboration
	Interteaching
	Me
	Programmed Instruction Tutoring System
	Introduction
	Applet Code Orientation
	HTML Orientation
	Textual Imitation
	Discrimination Training
	Item Learning
	Input Field
	Content Design Considerations
	Item Rule Example 1
	Item Rule Example 2
	Test Example
	Row Imitation
	Row Discrimination Training
	Row Learning
	Program Interface
	Program Interface
	First Interteaching Report
	Third Interteaching Report
	Interteachers in Action
	Classroom Observations
	Rules Test: 12 Multiple-Choice Questions
	Confidence in Rules Test Answers
	Interteaching Reports
	Equivalences
	Relationally Framing
	Challenges with Programmed Instruction
	Conclusions
	Thank you!

