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For President-Elect

Richard W. Malott

Professor of Prsychology, Western Michigan
University

Ph.ID. In Expedments] Peychology, Columbia

[]ﬂ;l‘l’.lﬂ‘]r}'

Recent Pablications
Malott, B, W, (2007} Principles of behavier (Gth
eil). Upper Saddle River, MN]; Preatice Hall

Mlodott, W (2007}, Asc women, peopls of
celor, Asians, and southern Europeans
inherently nferior o aorth-Eacopean
males® A history of biologieal
determiniem—a~A cultural, spartal and
inreliecrual disgrace—and the implications
for understaading “mental lknees."” Bebador
emd Noeind Letwer, 16, 134 - 164,

Oeher Professional Positions and

Acervitics

Moward for Public Service in Behavioe Analysis
{2002,

Founder and Co-Chain: Teaching Behavior
Analysis Special Intorest Growp of the
ABAT (1993 - 1997,

Chair: Eeucation Board of the ABA (1995 -
1997,

Chair: ABAT Program Cormmitiee (1978 - 19800

Secretary-Treasurer for the ABA (1974 - 1978

COne of the four co-founders of ABA (now
knoamn as ABAL, previcasly known as
MABA) (197

Adud, most impormant. coginams of the
Performing Arts {aka the Behavioral Bash),

Sraremient of Goals

Like everyone who's ever run for president of
ABAIL ['d encourape our continued, sctive
support of the experiments| and applied
analysis of behavior and the practice of
behavior enalysis. 1'd actively support
consumer invelvement in ABAL and our heavy
emphasis om zutism research and practice,
seeing this heavy cmphasts as supporting, not
threatening EAB. I'd sctively support ABAT'S
Practice Board and its warking with the
Aszociztion of Professionzl Behavior Analysts
and the Behavior Analysis Certification Board,
seeing the BCBA a5 2 major contrilwtor to the
impressive growth of ABADs attendance and
the impressive grosvih in the nmmber of
behavior analysis MoA. programs througioul
the USA and the rest of the world. 1°d actively
support ABALS eflorts at the
internationalization of behavior analysis, sesing
that these efforts de not detraet cither
finaneially or orgenizationally from our efforts

behavior analysis in the USA. I'd try to make
sttendance at the Behaviora] Bash mandatory
and forkid ABADs presenters” from boring
their audicnces by reading their presentations,
especially word-for-word from Power Poins,
And, I"d require/encourage all superstar invited
speakers fo apend 2 hours at @ pogter session
admiring student posters and piving feedback
Ty their creators—really.
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s WHEN EVERYBODY KNEW A POET (NEW YORK TIMES OP-ED)

JANUARY 1, 2003

Letters to the Editor

To the Editor:
Re A Lost Eloguence,” by Carol Muske-Dukes (Op-Ed, Dec.29):

The balking of students to putting verse to heart by rote memorization is not limited to
poetry. There is almost 3 pedagogical malaise that decries rote learming in disciplines like
science, mathematics and enagineering. And critical analysis and scholarship are being
replaced by searching the Web.

There is a growing contempt for the hard work of achieving mastery.

But the beauty of a poam, once learned, i1s not in the recitation of words. The poem,
committed to memory, becomes a vehicle of communion for the self and the soul. Rote
learning of the tools of thought has similar benefits in all fields.

HEMNRY H. EMURIAN
Baltimore, Dec, 29, 2002

To the Editor:

As a 22-year-old recent college graduate, 1 applaud "A Lost Eloquence,” by Carol
Muske-Dukes (Op-Ed, Dec.29), about the lost tradition of learning poems through memori-
zation.

Mavigation
In this day and age, I was lucky enough to have a high school French teacher who
demanded that we memorize and recite French poetry and fables. As students, we were
given extra points for dramatic effusion.

Although, I am sad to say, my French skills are no longer stellar, the poems of Jacques
Prevert and others still live in my blood.

I only wish that my English teachers had done the same.

KATE FILMORE
Brooklyn, Dec. 29, 2002

UMBC ABAI 2009 5



Che New Pork Times

May 1, 2009

Op-Ed Columnist

Genius: The Modern View
sy DAVID BROOKS

The latest research suggests a more prosaic, democratic, even puritanical
view of the world. The key factor separating geniuses from the merely
accomplished is not a divine spark. It's not 1.Q., a generally bad predictor
of success, even in realms like chess. Instead, it's deliberate practice. Top
performers spend more hours (many more hours) rigorously practicing
their cratft.

We construct ourselves through behavior. As Coyle observes, it’s not
who you are, it’'s what you do.

http://www.nytimes.com/2009/05/01/opinion/01brooks.html
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I am right.
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The organism
IS always rignt.
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The student IS
always right.
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The organism iIs always right.

AND FTACTICS

HUMAN
BEHAVIOR

1953

UMBC

e 1960
B. F. Skinner , o e TR

MURRAY SIDMAN
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1968

UMBC

The student Is always right.

B.F SKINNER

"The Technology of Teaching

REVISITED:

A Reader’s Companion to
B. F. Skinner’s Book

2002

Beatrice H.

aq |«

ABAI 2009 11



IR
3 IN2M 03524133 4

PSi

Frad 5. Keller
J. Gilmour Sherman

ABAI 2009




RELATIONAL
FRAME THEORY

A Post-Skinnerian Account
of Human Language
and Cognition

Edited by

Steven C. Hayes
Dermot Barnes-Holmes
and

Bryan Roche

2001

UMBC
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The Promise
of Educational
Psychology

Volume II:
Teaching for Meaningful Learning

Richard E. Mayer

2002
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: The Promise
RELATIONAL N of Educational
FRAME THEORY y S Psychology

A Post-Skinnerian Account Volume II:
of Human Language : Teaching for Meaningful Learning
and Cognition '

Edited by
Steven C. Hayes

Dermot Barnes-Haolmes

and Richard E. Mayer

Bryan Roche
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Designing

leaching
Stra re%fgeé

An Applied Behavior Analysis Systems Approach

-, 1
A Nolume in the Educational Psychology Serles .

2002 2004
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What | Do@UMBC

« Among other things, | teach
Java to Information Systems
(IS) majors.

UMBC ABAI 2009 18



Import javax.swing.JApplet;

Import javax.swing.JLabel,;

iImport java.awt.Color;

public class MyProgram extends JApplet {
JLabel myLabel,;

public void init() {

myLabel=new JLabel(“This is my first program.”);
getContentPane().setBackground(Color.YELLOW);
. getContentPane().add(myLabel);

10. }

11. }

©CONSOORLDE

UMBC ABAI 2009 19



) MyProgram - Mozilla Firefox  [Bi[=]E3
File Edit “iew Go Bookmarks Tools Help

his 15 my first program.

Applet MyFrogram started v
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Import javax.swing.JApplet;

Import javax.swing.JLabel,;

iImport java.awt.Color;

public class MyProgram extends JApplet {

JLabel myLabel,;

public void init() {

myLabel=new JLabel(“This is my first program.”);
getContentPane().setBackground(Color.YELLOW);
. getContentPane().add(myLabel);

10. }
11. }

©CONSOORLDE

*Near transfer (recite & “understand”)

oFar transfer (meaningful learning - solve novel problems)

» 12 “rules” questions

UMBC ABAI 2009 21



import
javax.swing.JApplet
import Intraverbal performances
javax.swing.JLabel

: “Ordered Tuple”

Chain

import
java.awt.Color

public
class
MyProgram
extends
JApplet

{
JLabel

myLabel
public
void
init()

{
myLabel

new
JLabel(* This is my first program.”)

;;etContentPane()
.setBackground(CoIor.YELLOW)
’getContentPane()

.add(myLabeI)

)

} v

UMBC ABAI 2009 22



import _ wt.Col public JLabel
ava.awt.Color
Kj‘ L void > myLabel
class (“This is my first program.”)
javax.swing.JApplet  javax.swing.JLabel
myLabel
_ { init()
extends <—— MyProgram
yrres T JApplet
JApplet new getContentPane()
JLabel _ _
javax.swing.JLabel ]
Color _ _ 1 ’
javax.swing.JApplet awt —,  _» JApplet |
\
java.awt.Color java ~ Color
: : / bJLabel
swing \ getContentPane()
setBackground(Color.YELLOW)
add(myLabel) setBackground(Color.YELLOW)
javax.swing.JApplet YELLOW

/ javax.swing.JLabel

/

, «— java.awt.Color
4 v~ add(myLabel)

myLabel JLabel(*This is my first program.”)

UMBC ABAI 2009
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method |

_( add(myLabel) J

_[ getContentPane() J
l
J

Hierarchical Relational Frames

Combinatorial Entailment

_[ init()

_|' setBackground(Color.YELLOW)

[ keyword }
‘, Constructor method — class |
—[ import ]
E — ~ — new ]
4{ JLabel("This is my first Program.”) [ public ]
\ J —[ void ]
[ S — ] —[ extends ]
_[ MyProgram ] “'assignment operator\
_[ JLabel ] )
_[ JApplet ] -
_[ Color ] _{\ }
[ separator } { object ‘
] myLabel ‘
— ; )
_[ { ] YELLOW ‘

UMBC ABAI 2009 24



Learn Unit: Greer & McDonough (1999)

EE | Loam Program

Model.

Learn Rows

Identify Rows

Type Rows
Leamn ftems - Meaningfu
Learning
Identify ltem

Type ltem



Alice

Learn about the Alice interface and how to start creating your own

worlds.

[This is an older video, and the intro states that Alice is only available for PC. This is no longer the case,

as Alice is available for PC, Mac and Linux. ) Learn albout the Alice interface and how to start creating your own
worlds.

[Thiz iz an older ¥ideo, and e inire stxie s that ASoe |5 ondy awailaide for PTTRS s no lenger the oase
A= Rlice ja awafable for PS, Mar and Linos §

Wl B,

Lrece [l == Hsme Jam b =l

[ e Lo

http://www.alice.org/

UMBC ABAI 2009 26
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With Alice,
at risk CS1 students average a

..and 88 percent go on to

UMBC ABAI 2009 .
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IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION, VOL, PC-24, NO. 1, MAKLCH

1981

Tutorials for the First-Time Computer User

JANAN AL-AWAR. ALPHONSE CHAPANIS. anp W EANDOLPH FORD

Absrracr—This paper describes a general methodolegy and prin-
elples for the preparafion of totorials, or compuier-assisied -
gtruclional courses, to intreduce fGrsi-time ssers io computer ier.
minals. The methodology and principles are especinfly deslgned i
prepare finlorials that will make computers seem friesdly snd that will
mofivate casual or diseretionary wsers to learn more shaisi computers.

Examples are drawn from o tuterial prepared for the TBM 3277
Mzplay Siation,

. Dperator at the trminal used in tegting the tutarlal program.

users that they can communicate with a computer easily and
effectively. Our tutorial uses the computer as an adaptiv
teaching system. It i adaptive in the sense that it () alow
students, or users, to proceed at their own pace, and () ip.
troduces variations in the presenlalion of materials according |
o the student's performance. Varations are made throug

hramshas thal nrn snndenllod Lo db o aeea -t

LAWAR £T wl: TUTORIALS FOR THE FIRST-TIME COMPUTER USER
A

Flg. 1.

Keyboard of the TBM 1277 Display Station, Model 2.

31

ABAI 2009
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e In comparison to Computer Science (CS) students, Information
Systems (IS) students exhibit a low rate of computer programming.

UMBC

100

20

80

70O

g0

=0

40

30

26

Why won’t they (students) respond?

CS

ABAI 2009
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Challenges

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

e |S students have minimal coursework in computer
programming and programming languages.
e |S students need a fundamental mastery of

programming principles, especially related to the object-
oriented paradigm.

e |S students are often demoralized by taking courses
with computer science majors taught by computer
science faculty.

 How can we best help IS students achieve the
objective?

UMBC ABAI 2009 30



Design-Based Research Methodology

EDCATIONAL PEYCHOLOGET, Mad), 1 201
Cupyright £ 2004, Lisnmer Erlbaum Assuciastes, Ing.

Design-Based Research Methods [or
Studying Learning in Context: Introduction

William A. Sandoval
Ciradare Schood of Educ,
University af Cali

Philip Bell
Camrigive Stwaies i Efucarion
Llnivenslle el B Fedngf o

The field of psyehelory has o longe history of mteraction
with edueation, and educarional paychelogy has had a pro-
fosnd imipact oa how issucs of learning have been framcd
and stdied in educational contexts. Sdll. it has never been
simplz to translate theorstical insights into educational
prawtics, Bduguionu peychology has been eriticized for noy
creating “usable knowledge” (Lagomann, 20023, Currenily,

aitentt vl Infermaiion Sruales

win, Loz Argeles

An educational psychology thit is both wsoble ina practi-
cal sense and scientifically trustworthy canmet proceed with-
ot dircetly studving the phenomeena it hopes to cxplain inits
inherent messimess, A fiitle over o decade agn, Brown {1992 )

deseribed her evolvigg approach 1o “design expesimeaita
tion™ ws en eflor o bridge laboratory studies of leamming with
stwties ol complex instructional mierventions based on such

UMBC

e, PRI EnEd s rarth ook v -l - ]

TheDesign Razcq Roaami Lol

Links

b 8 e et ke ey i o0 S AnD P Dt el
PUREGNT prEsentaton on Educabon: Soorce and Desgn Graduabe Segearch
Tra v arareD pTOgrann o tha Ureversics of Calforma Borkay.

bt m e pesp s e
The: feationa’ Diesgn Experments Consortum, The NOEC was fmed to eeplore
dersgnbaced morheds.

Dbt e ek e moh e el
Refarmminy Educatian throuph Soenos and Design web. ste. [ndudes » haid
quide o RSN D erentation

hbmciie s o Serkeley, mdu e ente aera il himl
AERA 1985 presentatian of Lsing Soence and Desgn Espenments o
Undersard Innorabive Uoes of Technalagy in Jassooms

Daearchuiasbosane=Snsnbbc Rl Ponoc=shI ikl Gsducansnal i 2ifazemch
Mational Rasaanch Cound DomCIeE: o Soentfc Prircpks in Educatiinal
Rursgaich, Aamorl mordions des i wEaimets ot sesecated thalenj

Dttt e B CetiTes SNl sE e et
AERA £ndorsts N aspenmental mathads in soenti researth i plusatien

Thas Asmceiatian far Imbonmsbion Bystems bas & lsnge cnllscticns of ke an
dresagn resaznch From the 1T research bradiian

Funged o T Saenoe SHinion

http://www.designbasedresearch.org/

ABAI 2009
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http://www.designbasedresearch.org/

IIE,- Page Load Error - Mozilla Firafox —— =)
File Edt Wiew History Bookmarks Tools Help
¥ c ﬁ"} L il . hitpe/Sorwaw b5, sesp, nwn. edud ndec A Q 00 E P
| ¥y Design-Based Research Collective 2 | I Page Load Error ® -
Address Not Found l

Firefox can't find the server at www.ls.sesp.nwu.edu.

The browser could not find the host server for the provided address,

= Did you make & mistake when typing the domain? (e.g. "ww.mozilla.org” instead of
“www.mozilla.org”

® Are you certain this domain address exists? Rs registration may have expired.

= are you unable to browse other sites? Check your netwark connection and DMS
server settings,

® 5 your computer or network protected by a firewall or praxy? Incorrect seftings
can interfere with Web browsing,

Try Again

Done

UMBC ABAI 2009 32



Design-Based Research Methodology

e Observe students in context

— Repeated observations in one classroom with
one group of students and one instructor

* Improve the instructional design over
successive replications
— Systematic replication (Sidman, 1960)
 Emphasizes movement of all students to a
common learning outcome (True Gain)

— Contrasts with between-group studies
concerned with effect size differences

UMBC ABAI 2009 33



 Anderson, J.R., Corbett, A.T., Koedinger, K.R., &
Pelletier, R. (1995). Cognitive tutors: Lessons learned.
Journal of Learning Science, 4, 167-207.

It Is more meaningful to hold constant the
level of mastery required and look at
differences In time to achieve that level.
This reflects the true gain of an
educational technique (p. 185).

UMBC ABAI 2009 34



What state is steady? (When is the gain true?)

Power Function

Errors

Practice Trials

UMBC ABAI 2009 35



Getting Steady: Heuristics

* Analytic behavioral application is the
process of applying sometimes tentative
principles of behavior to the improvement
of specific behaviors (Baer, Wolf, & Risley,
1968, p. 91).

e Baer, D.M., Wolf, M.M. & Risley, T.R. (1968). Some

current dimensions of applied behavior analysis. Journal

of Applied Behavior Analysis, 1, 91-97.
http://seab.envmed.rochester.edu/jaba/articles/1968/jaba-01-01-0091.pdf

UMBC ABAI 2009 36
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Report of the What Works Clearinghouse Expert Panel

To:  National Board for Education Sciences

From: Hendricks Brown, PhD.
David Card, Ph.D. (chair)
Kay Dickersin, Ph.D.
Joel Greenhouse, Ph.D.
Jeffrey Kling, Ph.D.
Julia Littell, Ph.D.

Re:  Expert Report on the What Works Clearinghouse

Date: October 21, 2008

1. Introduction and Sunumary

We have been charged with the task of conducting a ©.._focused study addressing the
fundamental question of whether the Clearinghouse's evidence review process and
reports are scienfifically valid-that is, provide accurate information about the strength of
evidence of meaningful effects on important educational outcomes.” (Our complete
charge is reproduced as Appendix A below).

Based on our investigation and analysis of the What Works Cleannghouse (hereafter,
WWC), we have concluded that:

(1) WWC procedures and processes for identifying and extracting information from
intervention studies are generally well documented and follow reasonable standards and
practices for systematic reviews;

(2) WWC Intervention and Topic Area Reports provide succinct and meaningful
summaries of the evidence on the effectiveness of specific education interventions.

Support for these conclusions is detailed in the remainder of the report. We have also
formed a number of specific recommendations for the confinued enhancement and
improvement of WWC procedures, which are summarized in section IV, Primary among
these recommendations 1s that the Department of Education comnussion a comprehensive
review of the full range of WWC actrvities and procedures, with a time frame to allow a
complete consideration of a number of issues we have not been able to fully evaluate in
this report.

http://ies.ed.gov/director/board/pdf/panelreport.pdf
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Keep Making Responses

* Principles to promote
retention and transfer:

— Repeated practice with
different instructional
= modalities (Halpern &
*************************************** Hakel, 2003)

— Socilally supported
Interactions (Fox &
Hackerman, 2003)

Power Function

Errors

Practice Trials
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What Instructional Modalities Make Sense?
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Programmed Instruction

1. A setof 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: learn units.

4. A step-wise progression from
elementary facts to the achievement
of meaningful learning.

Java Tutor

http://nasal.ifsm.umbc.edu/learnJava/tutorLinks/SwingTutorLinksV2.html
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Ten Features of Pl

(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,

N
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Ten Features of Pl

(Holland, 1960; Scriven, 1969; Skinner, 1958; Vargas & Vargas, 1991)

6. Diagnosis of misunderstandings,

/. Adaptations to errors by hints, prompts,
and suggestions,

8. Learner constructed responses based on
recall,

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

10. Student-paced progress.
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EDUCATIONAL RESEARCH AND
§‘T&TISTICS

A MACHINE FOR AUTOMATIC TEACH-
ING OF DRILL MATERIAL

IN a previous number of this journal® the
writer described & “simple apparatus which

1 8oEooL AND Soctery, Vol, 23, No, 586, March
20, 1026,
S. L. Pressey

1926

1958

24 October 1958, Volume 128, Number 3330 SCIENCE

Teaching Machines

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

There are more peaple in the world
than ever before, and a Far greater part
of them want an education, The demand
cannol be met smply by building mese
scheals and training more teachers. Edo-
ration must become more efficient. Ta
this end curricula must be revised and
simplified, and textbooks and classroom
techniques impraved. In any other field 2
demand for increased production woald
have led at onee o the invention of k-
borsaving capital equipment. Education
has reached this stage very late, possibly
through & misconceprion of s task,
Thanks w0 the advent of elevision, how-
ever, the so-called awdio-visoal aids ane
being resxamined. Film projectors, tele
wigion se1s, phoenographs, and tape re-
corders are Gnding their way inte Amer-
ican schoals and colleges.

Aundio-visual aids supplement and mny
even supplant lectures, demonstrations,
and texthooks, In doing #0 they serve
one function of the teacher: they pre-
sent material o the sudent and, when
successful, make it 3o clear and intercse-
ing that the stwdent learns. There s an-
other function te which they contribute
livtle or nothing. It i best seen in the
productive interchangs berween teacher
amd sudent jo the small classroom or
ttorial situation. Much of that inter-
change has already’ been sacrificed in
American education in order to reach
large numbers of sudents, There s 2
real danger that it will be wholly oh-
scured if use of equipment designed alm-

Dir. Skinner in Edmar Pierce profesior of papehiols
w3ty in Harvard University, Cambridgr, Mas,

24 OCTORER G

B. F. Skinner

My o presemt material becomes wide-
spread. The stodent is becoming more
angd more §omere anivc receiver of in.
sIFuCtion,

Pressey's Teaching Machines

There is another kind of capital equip-
ment which will encourage the stdent
o take mn active role in the insrsctional
proces, The possibality was cecognized
in the [93¥s, when Sidney L. Presey
designed severa] machines for the asta-
wmatic tesing of Inelligence and Snfor-
maticn. A& recent model of one of the:e
is shown in Fig. 1. In wming the device
the stdent refers to 2 numbered itemn in
a multiple-choiee tes, He presses the
buteon corresponding w0 his fira choics
of answer, 1f he is righe, the device
moves on Lo the next item; if he is wrong,
the ervor is allied, and be mus contine:
te make choices until he is dghe (7).
Such machines, Pressey pointed sue (2},
could nor only test and score, they could
tecek, When an examination is corvecred
and returmed after o delay of many
hours or days, the student's behavior is
not nppm:inh]f. moadified, The immedi-
age 'r!pm': suppl'led by n self-scoring de.
vice, however, can have sn important
insructional effect. Pressey also pointed
out that swch machines would incresse
efficiency in another way. Even in 2 small
clpsronm the teacher usually knows thag
he 13 moving too dowly for seme sudents
and 1os fast for others. These who could
go faster are penalized, and those whe

should go slower are poorly taught and
unnecessarily punished by coticism and
failure. Machine instruction would per-
mit each student to proceed at his own
Thie,

The "“indusrial revelution in educa-
ton'" which Pressy eovisoned swob.
hamly refused to come abour, In 1532
he expressed his disappointment (3.
“The problems of inventon are rela-
tively smple," he wrate, “With a little
money and engineering resource, & greal
deal could easily be done, The writer
has found Erom bitter experience_that
ane person alone con aceomplish rela-
tively lietle and he i pegretfully drop-
ping further work on these problems.
But he hopes that emoogh may have
been done o stimulate ather workers,
thar this fascinating field may be devel-
aped.”

Pressey's machines succumbed in part
to cultueal incrtia; the world of educa-
on wag nol peady for them. But they
alsa had limitations which probably con-
wribted o their failore, Pressey was
warking against & backgrownd of peychio-
logical theory which had ot come o
grips with the learning process. The
study of human learning was dominated
by the “memory drum'™ and similay de-
viest orgioally designed 1o study fonget-
ting. Rate of learning was ohserved, but
little was done to change it, Why the
subject of such an experiment bothered
1o bearn at all was of lile interest. “Fre-
quency” and “recency” theories of leam-
ing, and principles of “massed and spaced
practice,” eoncerned the conditions un-
der which responses wers remembered.

Pressey’s machines  were  designed
againet this theoretical background. As
versond of the memory drain, they weee
primarily testing devices, They were to
be wsed after some amoane of learming
had nlrendy taken ploce elsewhere, By
confirming  correct . pesponses and by
weakening responses which abould ne
have been acquired, a self-testing ma-
chine does, indeed, teach; boe it is oot
designed  primarily for chat  purpose,
MNevertheloss, Pressey seeme fo have been
the firet vo emphasize the mporance of
immediate feedback in education and te
propose a system in which each student

8
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As public purse strings
tighten, the day may
come when learning time
and learning costs are
subjected to close
accountability in public
schools and university
education also.

e e o — e —— ——

LECuTreius

UMBC

By Michael Molenda

The Programmed Instruction Era:

When Effectiveness Mattered

rogramm ed instruction (PT) was devisedto
malee the teaching-learning process more
humane by making it maore effective and
customized to individual differences. B.E. Skin-
ner’ ariginal prescription, although it met with
some success, had serious limitations, Later in-
novators improved upon the original notion by

“The original

AutoTutor, released

in the early
1960s, provided
individualized
instruction long

before general-purpose
desktop computers

were feasible.”

incorporating more human
interaction, social rTen-
farcers and other forms of
feedback, and more
flexible s of instruc-
tion, and more attention to
learner appeal. Although
FPI itself has receded from
the spotlight, technolo-
gies derived from PI such
as programmed tutoring,
Direct Instruction, and
Personalized System of
Instruction have compiled
an impressive track record
of success when compared
to so-called comventional
instruction. They paved

the way for computer-based instruction and

distance learning.

The success of the FI move-

ment can be attributed ]x.rgelf;n: the commit-

ment of its PIDPCEI.ET.ITE 1o rel

less, objective

measurement of effectiveness.

Origins of the Programmed
Instruction Movement
During the first half of the 20th century, re-

search and theory

in American peychology

tended to revolve around the perspective of be-
haviorism, and Thorndikek (1911) thecrems—

TechTrends + March/April 2008

the law of recency; the law of effect, and the law
ccf exercise—remained at the center of discus-
n for decades. In the 1920s Sidney Pressey. a
psyd'mlcgy professor at Ohio State University,
invented a mechanical device based on a type-
writer drum, designed primarily to antomate
testing of simple informational material (1926).
As he experimented with the device he realized
that it could also provide control over drill-and-
practice exercises, teaching as well as testing
In explaining why his device was successful he
explicitly drew upon Thorndikeés laws of recen-
cy, effect, and exercise as theoretical rationales
(Pressey, 1927). Unfortunately, despite the fact
that Pressey contimied to dzvelop successful
self-teaching devices, including punchboards,
that had all the qualities of later 'ges.d:ling ma-
chines” his efforts were essentially a dead end
in terms of a lasting effect on education. How-
ever, Pressey lived and worked long enough to
participate n the discussions surrounding the
new generation of teaching machines that came
along in the 19505,

The movement that had a more enduring im-
pact on education and training was animated by
a reframing of Thorndikes behaviorist princi-
ples under the lahel of radical behaviorism. This
school of thought proposed a more rigorous
definition of the law of effect, adopting the term
reinjorcer to refer to any event that increases the
frequency of a preceding behavior. Operant con-
d.nqlbmmg 'Lh.ePJ;Eajm ogemﬁma]izgrpinn of this
theory, invaolves the relationships among stimmuli,
the responses, and the consequences that follow
a response (Burton, Moore & Magliaro, 2004,
P 10). The leading proponent of radical behav-
iorism, B. F. Skinner, demonstrated that by ma-
nipulating these three variables experimenters

Volume 52, Number 2

ABAI 2009

46



2 e o vame e 0 SCLIEINCE

Teaching Machines

From the experimental study of learning come deviees

which arrange optimal conditions for sclf-instruction,

There ars ‘more people in the world
than ever befare, and a far greater part
of them want an cducation. The demand
connot be met smply by bullding mere
schoals and training more teachers. Edo-
cation must become more efficient. Ta
this end curricula must be revised and
simplified, and textbooks and classroom
technisues impraved. In any other field 2
demand for inereased production would
have led at onee to the invention of la-
ing capital equi Ed
has reached this stage very late, possibly
theough & misconception of its tagk,
Thanks o the advent of television, how-
ever, the so-called audio-visoal aids are
being recxamined. Film projectors, tele
visien se1s, phonographs, and tape re-
worders are Gnding their way into Amer-
ican schoals and colleges.

Audio-visual aids supplement and mny
even supplant lectures, demonsiations,
and textbocks, In doing o they serve
one function of the teacher: they pre.
sent material to the student and, when
successful, make it 3o clear and inevest-
ing that the stedent learns. There is an-
other function te which they contribute
little or nothing. It is best scen in the
productive interchange between teacher
and sudent Jn the small classroom or
wtarial situation. Much of that inter-
change has already been sacrificed in
Ametican education in order ro teach
large numbers of sudents, There is a
real danger that it will be wholly ob-
scured if use of equipment desipned aim-

Dr. Skinass ir Edgar Pierce peolessar of rchol:
cugy in Harvand Univenity, Cambridge, Mam.

M OCTORER 1068

B. F. Skinner

My o present material becomes wide-
spread. The student is becoming more
and more a mere passive receiver of in-
sruCtion,

Pressey's Teaching Machines

There is anather kind of capital equips
ment which will encourage the student
o ke an active role in the instructional
process, The possibility was recognized
in the 1920°s, when Sidoey L. Pressey
designed several machines for the anto-
motic testing of intelligence and infor-
mation. A recent model of one of these
is shown in Fig. 1. In wing the device
the stwdent refers to a oumbered item in
a multiple-choice st He presses the
button eorresponding w0 his first choies
aof answer, 1f he is right, the device
maves o 1o the next itern; if he is wrong,
the errer is wallied, and he must continwe
to make choices until he is right (7).
Such machines, Pressey pointed sue (2},
could not only test and score, they could
teack, When an examination is corvected
and returned after a delay of many
hours or days, the student's behavior s
not appreciaklyi madified, The immedi-
ate veport supplied by a self-scoring de-
vice, however, can have an important
insructional effect. Pressey alio pointed
out that such machines would increase
«efficiency in anather way, Even in 2 small
classronm the teacher usually knows that
he 3 moving oo dowly for some sudents
and toe fast for others. These whe eould
go faster are penalized, and those whe

should go slower are poorly waght and
unnecessarily punished by criticism and
failure. Machine instruction would per.
mit each student to proceed at his own
Tate,

The “indusrial revolution in educa-
tion" which Pressy envisioned stobe
bomly refused to come about, In 132
he expressed his disappointment (3},
“The problems of invention are rela-
tively smple" he wrate, “With a little
moncy and engineering resource, a grear
deal could easily be done. The writer
has found from bitter experience_that
ane person alene can accomplish rela-
tively lide and he is regretfully drop-
ping further work on these problems.
But he hopes that encugh may have
been done to stimulate other workers,
that this fascinating ficld may be devel-
aped.”

Preasey's machines soccombed in part
to cultural inertia; the world of educa-
tion was tot ready for them. But they
alsa bad limitations which probably con-
sributed to their failure, Presey was
warking against & backgrownd of peycho-
logical theory which had not come o
grips with the learning proces. The
study of human learning was dominated
by the “memary drum” and similar de-
viees originally designed 1o study forget-
ting. Rate of learning was observed, but
little was done to change it. Why the
subject of sch an experiment bathered
1o learn at all was of lule interest. "“Fre-
quency” and “recency” theories of leamn-
ing, and principles of “massed and epaced
practice,” eoncered the eonditions un-
der which respanses were remembered.

Pressey’s machines were  designed
against this theoretical background. As
versons of the meemory dram, they were
primarily testing devices. They were o
be used after some amount of leamning
had alrendy taken place elsewhere, By
confirming correct - responses and by
weakening responses which abould no
have been acquired, a self-testing ma-
chine dees, indeed, teach; but it is oot
designed primarily for that purpose,
Nevertheless, Pressey seeme fo have been
the firer v emphasize the mporance of
Immediate feedback in education and ro
propose a system in which each student

96

50+ Years

UMBC

ABAI 2009

The Programmed Instruction Era:

When Effectiveness Mattered

By Michael Molenda

rogrammed instruction ( PI) was devised to
malee the teaching-learning process more
humane by making it more effective and
customized to individual differences. B.E Skin-
mers original prescription, although it met with
some success, had serious limitations. Later in-
movators improved upon the original notion by
incorporating morehuman

interaction, social rein-

« ..
ﬂ,e origma.f forcers and other forms of
AutoTutor, released feedback and more

flexible chunks of instruc-

in the eﬂrb' tion, and more attention to
learner appeal. Although

1960s, provided 1 iself has receded from
individualized
instruction long 2 programmed toring,

the spotlight, technolo-
gies derived from PL such

Direct Instruction, and

before general-purpose  Pemonalized System of

Instruction have compiled

desktop computers a impresive track record
: »  of success when compared
wrefeaS!bIe' to so-called couwen?’wml

instruction. They paved
the way for computer-based instruction and
distance learning. The success of the FI move-
ment can be attributed largely to the commit-
ment of its proponents to relentless, objective
measurement of effectiveness.

Origins of the Programmed
Instruction Movement

During the first half of the 20th century, re-
search and theory in American psychology
tended to revolve around the perspective of be-
‘haviorism, and Thorndikes (1911) theorems—

TechTrends « March/April 2008

the law of recency, the law of effect, and the law
of exercise—remained at the center of discus-
sion for decades. In the 1920s Sidney Pressey, a
psychology professor at Ohio State University,
invented a mechanical device based on a type-
writer drum, designed primarily to automate
testing of simple informational material { 1926).
As he experimented with the device he realized
that it could also provide control over drill-and-
practice exercises, teaching as well as testing.
In explaining why his device was successful he
explicitly drew upon Thorndike's laws of recen-
cy; effect, and exercise as theoretical rationales
(Pressey, 1927). Unfortunately, despite the fact
that Pressey continued to develop successful
self-teaching devices, including punchbeards,
that had all the qualities of later “teaching ma-
chines” his efforts were essentially a dead end
in terms of a lasting effect on education. How-
ever, Pressey lived and worked long enough te
participate in the discussions surrounding the
new generation of teaching machines that came
along in the 19505

‘The movement that had a more enduring im-
pact on education and training was animated by
a reframing of Thorndiles behaviorist princi-
ples under the label of radical behaviorism. This
school of thought proposed a more rigorous
definition of the law of effect, adopting the term
reinforcer to refer to any event that increases the
frequency of a preceding behavior. Operant con-
ditioning, the major operationalization of this
theory, involves the relationships among stimuli,
the responses, and the consequences that follow
a response (Burton, Moore & Magliaro, 2004,
p- 10). The leading proponent of radical behaw-
iorism, B. E Skinner, demonstrated that by ma-
nipulating these three variables experimenters

Volume 52, Number 2
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The immediacy of reinforcement did not prove to be
critical for a great many types of learning tasks.
Indeed, the efficacy of “knowledge of results” as

a reinforcer did not stand up under scrutiny. In
retrospect, it was predictable that ‘knowledge of
correct response’ would not work as a universal
reinforcer. Researchers (and lay people) already
knew that different people respond to different
reinforcers at different times. When a person is
satiated with ice cream, ice cream is no longer
reinforcing. The same is true of being told the
correct answer. At some point curiosity is satiated.

UMBC ABAI 2009

The Programmed Instruction Era:

When Effectiveness Mattered

By Michael Molenda

rogrammed instruction ( PI) was devised to
malee the teaching-learning process more
humane by making it more effective and
customized to individual differences. B.E Skin-

mers original prescription, although it met with
some success, had serious limitations. Later in-
movators improved upon the original notion by

“The original
AutoTutor, released

in the early

1960s, provided
individualized
instruction long
before general-purpose
desktop computers

incorporating morehuman
interaction, social rein-
forcers and other forms of
feedback, r and more
flexible chunks of instruc-
tion, and more attention to
learner appeal. Although
FI itself has receded from
the spotlight, technolo-
gies derived from PL such
as programmed tutoring,
Direct Instruction, and
Personalized System  of
Instruction have compiled
an impressive track record
of success when compared
to so-called conventional

were feasible.”
instruction. They paved

the way for computer-based instruction and
distance learning. The success of the FI move-
ment can be attributed largely to the commit-
ment of its proponents to relentless, objective
measurement of effectiveness.

Origins of the Programmed
Instruction Movement

During the first half of the 20th century, re-
search and theory in American psychology
tended to revolve around the perspective of be-
‘haviorism, and Thorndikes (1911) theorems—

TechTrends « March/April 2008

the law of recency, the law of effect, and the law
of exercise—remained at the center of discus-
sion for decades. In the 1920s Sidney Pressey, a
psychology professor at Ohio State University,
invented a mechanical device based on a type-
writer drum, designed primarily to automate
testing of simple informational material { 1926).
As he experimented with the device he realized
that it could also provide control over drill-and-
practice exercises, teaching as well as testing.
In explaining why his device was successful he
explicitly drew upon Thorndike's laws of recen-
cy; effect, and exercise as theoretical rationales
(Pressey, 1927). Unfortunately, despite the fact
that Pressey continued to develop successful
self-teaching devices, including ‘?unchboa.rd.s,
that had all the qualities of later “teaching ma-
chines” his efforts were essentially a dead end
in terms of a lasting effect on education. How-
ever, Pressey lived and worked long enough te
participate in the discussions surrounding the
new generation of teaching machines that came
along in the 19505

‘The movement that had a more enduring im-
pact on education and training was animated by
a reframing of Thorndiles behaviorist princi-
ples under the label of radical behaviorism. This
school of thought proposed a more rigorous
definition of the law of effect, adopting the term
reinforcer to refer to any event that increases the
frequency of a preceding behavior. Operant con-
ditioning, the major operationalization of this
theory, involves the relationships among stimuli,
the responses, and the consequences that follow
a response (Burton, Moore & Magliaro, 2004,
p- 10). The leading proponent of radical behaw-
iorism, B. E Skinner, demonstrated that by ma-
nipulating these three variables experimenters
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48




The immediacy of reinforcement did not prove to be
critical for a great many types of learning tasks.
Indeed, the efficacy of “knowledge of results” as

a reinforcer did not stand up under scrutiny. In
retrospect, it was predictable that ‘knowledge of
correct response’ would not work as a universal
reinforcer. Researchers (and lay people) already
knew that different people respond to different
reinforcers at different times. When a person is
satiated with ice cream, ice cream is no longer
reinforcing. The same is true of being told the
correct answer. At some point curiosity is satiated.

Researchers rediscovered that there are no
universal reinforcers (p. 55).
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Introduction

You will experience the benefits of guided practice in the
construction and execution of a Java applet. In this tutor, the program

that is downloaded from a server computer and run by your browser. In
this tutor, the program will display the string "This is my first program."” in
the browser window. You will learn to write and to understand the Java
code to produce the program.

The program that you will learn will be organized within the following
groups of statements:

(1) import system files to use in your program,

(2) define your program as a subclass of the JApplet class,

(3) declare a JLabel object to display the string,

(4) insert a method, named init( ), in your program to execute the code,
and

(5) create and display the object.

To see the JApplet running, select the Start the JApplet button
displayed below, and be prepared to wait a few moments until a new

Java Applet Window

will be based on the JApplet class. An applet is a Java computer program

) MyProgram - Mozilla Firefox
File Edit “iew Go Bookmarks

his is my first program.

Toaols

Help

e Advance organizers
Template of a Java Applet

* Observe the applet in action

UMBC ABAI 2009
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The lines displayed in the adjacent box consistof = import javax.swing.JApplet,

lines of Java code. This tutor will teach you to import javax.swing.JLabel;

understand and to write the code in the program. You import java.awt.Color;

do not need to study the program that is displayed. public class MyProgram extends JApplet{

The program is displayed for you now only to show you JLabel myLabel;

what you will be able to do when you complete the public void init() {

tutor. myLabel = new JLabel("This is my first program.");

getContentPane().setBackground(Color.YELLOW);

Examine the adjacent lines of code to see the getContentPane().add(myLabel),

general appearance of a Java program and the types }

of symbols and expressions that appear. You are not H

expected to understand these lines of code yet.

The white space in a line is ignored by the compiler.
The indentation, then, is to assist the visualization of
the various statements, declarations, and methods
that determine the composition of a Java program. The
tutoring system will enforce some visualization hd

Java Applet Window
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£ HTML p_rqgi"urgi

The lines displayed in the adjacent box consist of
HTML tags and parameters to run the MyProgram.class
program, which is produced by compiling the Java
code. The lines are created with a text editor and
saved as MyProgram.html. There is no compilation with
the HTML file. It is used as it was written in the editor.

The Java class file, which is executed as a JApplet,
is started by using MyProgram.html as the target file in
the browser URL.

Examine the adjacent lines to familiarize yourself
with the general appearance of an HTML file. You are
not expected to understand these lines yet.

When you are ready to continue, select the Proceed

button.

Java Applet Window

<html=

<head>
<title>MyProgram.htmi</title>
</head>

<body bgcolor="black">
<center>

<applet code ="MyProgram.class" height="300" width="300">
</applet-

</center>

</body=

</html>

UMBC
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UMBC

E‘- swing Familiarity

Type this:

Java Applet Window

Correct Entries =

javax.swing.JApplet

javax.swing.JAp

ABAI 2009
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4| Java Swing Identification (el 2 |

Correct= 1

Find this: javax.swing.JApplet

add(myLabel)
class

extends
getContentPane()
import

IMPORT

init()

init(myL abel)
JApplet

jApplet
java.swing.Color
java.awt.Color
java.swing.JApplet
javax.swing.JApplet
java.awt.JLabel
javax.swing.JLabel
JLabel

[Jzva Applat Window
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Java Tutor: Item Learning

pracice, Hee, and saposyune o new informslien Yo wil be moms
knowindgeable and skiied a%er even @ snghe repeition of Ihe futor.

&3 o rereindar, hare again bs ihe program el yow will leam fo weiba and
o unsdergland

import javax. swing.Jadpplat; AdLhed;

import javax. swing.JLabal; n uzed inthe ssove line. alows you lo rafer io

public class MyProgram sxbends Jigplet | M bl Jawa claas, JLabed glass, wih & shoethand notation. Tha
A reason b use lhe impeet kewword s because the JLabel class fie s

nal keatad in your cumant diveclony, and | is needad 1o vrke yoor

myLabed = new JLabel["This Is my frst program.”|; P

vyl b Al o) =

r‘bﬂnﬂlurﬂi’anﬂl.adﬂﬁl‘nﬁ‘-ﬂll: e, o ek

i import javax.swing.Labet;

ou de nod read instruchons o use this lnor bezousa the avents o al the baginrdng of the program. Than you may wse JLaka) by dsef i
dnlerminesd by B anasled Balong and By ihe acsuacy of your lyped e program, af asplained laler i he bdar, ralbier [han Faving 8 uss
Inpet and othar sedections that you will make. Hyou camt recall the Java javax.swing.JLabed In % pragram. The corepior wil Swn be ablo b
i i Ashad Bs Dy i1, i ply gress e Exdsr Key with Ihe curdor i find tha JLabal.elass % on s zystem, The impet kegwand, Ihes

Ty b v e . e ey Hml Ty b v e . e ey Hml

Tust | Haks

o) Tuder Iiams - Mgl

B T o) rnd skt by g 5 B =
import jawsx.swing.-JRpplet;
import

Which ome of the fallowing statensents is carmect?

Irrgart jarvas suing Mpplal;

Irpart [mva swing. Mappdal;

Impart @ swing. JEulon:

Tyems o S e, i proren e

Explam it

L i Tk s
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ng Tutnr Hems Part | - Sarils Simin
Fibe  Euiil  Wiew Hitory  Boobrsnks  Texdo Hala

inport

Show Java Explni'lit| Tesk [ Help | Procesd |

l Wﬂnmmanummnnl

Incorrect Choice

UMBC ABAI 2009

¥ meirg Tuias ler Far 1 - Meals Faetat
| fo= s Higiory feokmasa ook Hel

The first lne of code ks 1his:
Imiport javax. swing.Japplet;

The Java item being lawght is highlighled in ke
Import javax. swing.Japplet;

The Java programs that you wrie will @imost always be based an pre-widlen Java
programs, known a5 class files, Snce ihese pre=writlen, or buili-in, Java files are nof in
your cuerenl direclory, you must insert {he fava code in your program that infarms the
compiler about 1he location of those buil-in Java class files an he system lhal you are
uging. The import term i3 used Lo de (kal. In the Jeve Lenguege Specilication, he
character sequence import is chassified as a keyword, which means: thal il & resensed
Tor uge.

The import keywerd will be fellowad by a direclory path and the nams of a bulk-in Java
class fle, By using tha impaort keyword first in wour program, you can ixier refer to 2
buif-in Java class file with a sharihand notation. This means that you wil net have o
waite the erlire direclony path each fime you use a buil-in Java class file in the Java
programs 1hal you wrie

T .-.«--1[ -_-.--..-.:[ Test J Help I l'.-.-.:::|

| T e o i, s e, |

| tou o pew ey fookmasa Toch el

B i) 1wy B FiSams Dudde by b kEVE A4 BATISS,

Which one of the following siatements best describes the impornt keyword?

While & shorfband nolalien for 1he comgpilar 1o lecale & buil-in Java class fle on 1he
gyabem

Alkow @ modified refarence 10 1ha inport file In your cument diractary,

Save @ fia In tha imper diractory

Freaara to delets all instandes of an imoorted chlack.
Tl .':1--1[ Exulain it [ vl J Help I Minvesd |

| 1hunmmr.mnmmﬂ.| |

Correct

Choice
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Rules and Explanations

e Davis, Bostow, and Heimisson (2007)
reported the inclusion of abstract
statements of a behavioral relation (a
“rule”) in many frames of a programmed
Instruction tutor designed to promote
generalization of what was taught in the

tutor.

Davis, D.R., Bostow, D.E., & Heimisson, G.T. (2007). Strengthening
scientific verbal behavior: An experimental comparison of
progressively prompted and unprompted programmed instruction
and prose tutorials. Journal of Applied Behavior Analysis, 40(1),
179-184.
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ji Swing Tutar ems Part 1 -

Il File Edt -View History Beokmarks Tools Help

IR : I-L“' Ijj‘ hittp:/fuserpages, umbe.edu/~emurian/learmava/swing/twl |+ [ ||[C]7|Google

! . Java Tutor Swing Tutor: ltems Part 1 = =

The expression javax.swing.JLabel refers to a file named JLabel.class. This is a file
that is used to construct instances of the JLabel class. Since your program will
construct an instance of the JLabel class, it is easier to use a shorthand notation to
refer to the JLabel.class file.

When you write
import javax.swing.JLabel;

at the beginning of the program, this allows the later use of the built-in JLabel class file
by the shorthand notation, which is JLabel, by itself.

The JLabel class file, JLabel.class as it exists in a directory, contains the compiled
Java code to display text on the screen, and it is located in the javax.swing package
on the system. You can think about a package as a directory in which related files are
stored. The reason that you have to use either import or the full path,
javax.swing.JLabel, is simply because the JLabel.class file is not in your directory.
That file is in a different directory on the system, and the compiler needs to know where
it is located before it can be used in your program.

Motice that JLabel begins with a capital letter. That tells you that it is a class file in
Java. That is an important rule to know. The definition of a class is presented later.

w

‘ =Xplain | Test ‘ Help ‘ F E |

| Type the Java here, and press Enter: | |

Applet Tutor started
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Rules and Explanations

« An ongoing challenge relates to the optimal
design of the content of frames — the
“explanations” (Wittwer & Renkl, 2008). A
challenge for programmed instruction is to
develop frames of information that are effective
for learning, and that requires a conceptual
framework for understanding the effectiveness of

Instructional explanations.

« Wittwer, J., & Renkl, A. (2008). Why instructional explanations often
do not work: A framework for understanding the effectiveness of
Instructional explanations. Educational Psychologist, 43(1), 49-64.
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\& Swing Tutor: Items Part 1 - Mazilla Firefox_ [E=SpER )

e ————— - File Edit View History Bookmarks Tools Help
File Edit View History Bookmarks Tools Help

XXXXXX
XXXXXX

Correct Selection

Your choice was correct.

The import term (or import item) is a Java keyword that is used to allow

the programmer to write Java code later to access a class that is not in your
current directory without having to type the entire path for the compiler to find
that class file on the system.

v

Java Applet Window
L

‘ Type the Java here, and press Enter: |

1 Type the Java here, and press Enter: ‘

Enter the code. ]
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L3, onreg o mmies vmr ] - AT
— fdit Wiww Huwlorp Bockeacos Tooh Help

- Fles= G- Njeve-: Higtery: Bovkmuaks—Tesb Help
EXUNEE =
.":.'n"h||'F_r B
A The correct input is;
Impaort

Try again.

1] ]
-

Shigw Jowp E i ¥ Stcinr Jos | | EY el | Texl | Help | Frodesd I
| I“um.lumlulqulu-mulanul | Tyt Wl bt B, sl pame: Dndsi s impiort
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Shn-wdawa| Explain it |

| Type the Jww hare, amd press Enter; |
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method |

_( add(myLabel)

—

init()

]
_[ getContentPane() J
l
)

_|' setBackground(Color.YELLOW)

‘, Constructor method \

\’ JLabel(“This is my first Program.”) |

-

[ class

J

MyProgram

JLabel

JApplet

INNNI

Color

U N N S S—

[ separator

J

I

LA S N— N S—

[ keyword

class

import

new

void

INNNNNI

l
J
)
public ]
J
extends ]

{ B!

assignment operator

.

R

.

{ object

myLabel

YELLOW

UMBC
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Line familiarity and identification.

Correct Entries = 3
VR ublic class MyProgram exends JApplel {

public class MyProgram

Jewa Applel Window

'1—_| Java Swing Line ]d:nbﬁcal.l;:;n

Find this: public clazs MyProgram extends JApplet {

}

{

getContentPane().add(MyLabel),
getContentPane().add(myL abel),
getContentPane().setBackground(Color.YELLOW);
getContentPane. setBackground(Color YELLOW);
import javax.swing.Applet;

import javax.swing.JApplet;

import javax.swing.JLabel;

import java.swing.JLabel;

import javax.awt.Color,;

import java.awt.Color;

JLabel myLabel,

UMBC

mylLabel JLabel;

MyLabel = new JLabel( ' This is my first program.”);
myLabel = new JLabel("This is my first program.”});
public class MyProgram extends JApplet {

public class myProgram extends JApplet {

public void Init() {

| Java Applet Window

ABAI 2009
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& g Teor: nes - oris yior N = ==

Eile Edit View History Bookmarks Tools Help

=
@ - c fa\ | hﬂp;.l_-‘..:zrp:gr:.u:?-h-: :dl.l_-'-vemurlan,."llr:rn.lw:_-'sl.‘-.'lng_"l:ut*:r_’\'.

B =2 Tuwer X Swing Tutor: Lines =

import javax.swing.JApplet;

import javax.swing.JLabeal;

import java.awt.Color;

public clazsz MyProgram extendz JApplet |

JLabel myLabel;

public void init () |

myLabel = new JLabel ("This iz my first program.”):

| ‘ Explainit‘

Emm:|
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CorreCt ——p
R e B s e e e - = e |

Izbory Gockmeres Tools Heip | Fle [oit Mime Hgbory SGockmerks Tools Hep ]
— | | = |
g’ - DRSO 1P i v i et bt 0 = [N Sty 2 g’ 2 PO, 0 i oo e s g 0 . ] Sy =l
Bl ize2 Tiner ® Sveing Tutor: Lines # - Bl ize2 Tiner ® Sveing Tutor: Lines # -

The savenih line of cods |5 this: I Salacd tha hart ankaar Balnw iy clicking & hifton, =3 I

Which of the following is a correct constructor statement? To answer correctly,

myLabel = new JLabel{"This is my first program.”};
use your knowledge of the form and spelling of the various symbaols.

The code in ling T |3 @ constructor statement. This line constructs & new Instance of
the JLabal class, and the name of tha naw inslances 15 myLabeal. Once tha inslance 15
consfructed, it exists in a spacial area in computer memory. The fact that an instance
exisls does not mean that i can be viewed. The instance musi be installed within &
contalner, such as a JApplat contalner, which has a content pane layer 1o hald
objects. In the present program, the container is MyProgram, which is a subclass of
the JApplet class.

T myLabel = new JLabel{*T his is my firsi program.®.

2 myLabel = new JTexiField(String):
Mota that the instance myLabel is constructad as a new instance of tha JLabel class.

Inside the JLabel.class file iz a mathed JLabel(String a) that accepts the siring
argument that will be displayed whenever myLabel is added to a container.

1 thisField new JLabel{"This is my firsl program.”);

“*myLakbel = new JLabel{"Hello")

Fiitar: |

Fiitar: |

V.

.o .o
. .o
®eeee, cesee®

®®%cececens cessececec®
®®®00ccccccc00000c00000000000000000000 0000

Incorrect
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Feurmal of Frther and Higher Education
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E-assessment by design: using
multiple-choice tests to good effect

David Nicol®
Unaverity of Seemhebids, LR
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B8 o Tutor

Eile Eu.:li.t Wiew I--|i5t|:-rgur Eu:u:ﬁcmarks Tools Help
- J‘;"p | hitpc/fuserpages.umbc.edu/ ~smunan/Teamdsvaswingtutor’v § 5
9 9

Swing Tutor: Lines ®

javax.swing.JApplet;

jJavax.swing. JLabel;
java.awt.Colox;

class MyProgram extends JApplet {
myLabel ;

Your choice was correct: thisField = new JTextField{);

This is the only selection that does not violate any rule that you have leamed.
Even though the tutor did not teach the JTextField class, the constructor statement
that you selected follows all the rules that you know for the Identifiers, keywords
and class names.

Lox |

Java Applet Window

UMBC ABAI 2009 70



Socdls Fugl

Cle Lot Ietory Gockmerkes Taoals Hep |
@ - DRSO 1P i v i et bt 0 = [N Sty B

Bl ize2 Tiner : Sveing Tutor: Lines # - B lze2 Tinor : Sweing Tutar: Lines ] -1

Cl Tillpef o paga b s - v brsfising ' B =

inport javax. swing. JApplet; i Javax.swing. Jhpplet;

inport javax.ewing. JLabel: inport javax.ewing. JLabel:

inpeort Java.awt.Colex; inpert Java.awt.Coler;

publiec class MyFrogramn axtands Jhpplat | public class MyFrogran esxtands JApplat |

JLabel nyLabel; JLabel ayLabel;

publia wold init() | publia wold init(} |

HEEEEHY E KXY XEFEHXHEEZEEH XX KX HIZEXK XHXEZEEHHIXE HEEEKEHY E XXX EEFXHXHIZEEH HE EX HIZEEK XHATZEEHXHEEE

| | |Hel.n_ |

Fiitar: H;Label = REy JLabeI-.Thls |-= !ﬂy.fir_:! prngrs.m:;'l: |
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&:| Enter the Java Program

Type the program in the white space below, and select the Submit
button. Do not use the Tab key. Please do not use notes. Try to enter
the program from your memory. If you can't remember the program,
just select Submit, and you can see the code again.

I Your input was not correct. Examine the below code and see
| import java.swing.JAp plet:l F (if you can spot Your error. The below code has the same format
as the previous tutor code, but you do not have to use that
{format in the adjacent window. Select the Noted button when
\vou are ready to try again.

limport javax.swing.JApplet;

import javax.swing. JLabel;

import java.awt.Color;

jpublic class MyProgram extends JApplet {

|\JTLabel mvLabel:

public void init() {

miyLabel = new JLabel( ' This is my first program.™);

!getCnmeu[Paue(}.setEacMmund{Cnlnr.YLLLﬁ\T}:
IgetCun tentPane().add{myLabel);

Java Applet Window
Java Applet Window
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Lecture

1. Lecture

— Repeat the tutor
material while
students write the
code

2. Run the applet on the
web
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Interteaching

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

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
guestions with understanding
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The Behavior Analyst 2002, 25. 215-226 No. 2 (Fall)

Interteaching: A Strategy for Enhancing the
User-Friendliness of Behavioral Arrangements in
the College Classroom

Thomas E. Boyce
University of Nevada, Reno

Philip N. Hineline
Temple University

“Interteaching™ is an arrangement for college classroom instruction that departs from the standard
lecture format and offers an answer to cnticisms commonly directed at behavioral teaching tech-
miques. This approach evolved from exploratory use of small-group amrangements and Ferster and
Perrott’s (1968) “interview technique.” leading ultimately to a format that s orgamized around
focused dyadic discussion. Specific suggestions are offered that might enable both seasoned and
novice Instructors 1o incorporate this or similar arrangements imto their classrooms. This approach
retans some key charactensucs of Keller's personalized system of instruction and precision teach-
ing. but offers greater flexibility for strategies that are based on behavioral principles

Kev words: applied behavior analysis, education, instruction. interviewing. PSL. precision reach-
iqg.. reciprocal peer tutoring
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1968 1. T8-83 MUMEEL | (MmN, 1T6H)

“GOOD-BYE, TEACHER .. ™
FrEn 5. KELLER

ARIDONA STATE UNIVERGTYE

When 1 was a boy, and school “let out” for
the summer, we used 1o celebrate our Ireedom
from educational control by chanting:

Gnudht scholars, guud—h'y\e schoal;
Good-bye teacher, darned old fooll

We really didn’t think of our teacher as de
ficient in judgment, or as a clown or jester.
We were simply escaping from nestraing, din-
ner pail in one hand and shoes in the other,
with all the delights of summer before us. At
that moment, we might even have been well
dilpncned toward our ceacher and might have
felt a eouch of compassion as we completed the
rhyme.

“Teacher” was usually a woman, not always
youlyr and ot always pretty, She was fre
quently demanding and sometimes sharp of
tongue, ever ready 1o pounce when we got out
of line, But, oceasionally, if one did especially
well in homewotrk ot in recitation, he could
detect a flicker of approval or affection that
made the hour in class worthwhile, At such
times, we loved oar teacher and felt that
school was [un.

[t was net [un enough, however, 1o keep me
there when I grew older. Then 1 turmed to an-
other kind of education, in which the rein-
forcemvents were somerimes just a8 scance as in
the schoolroom. 1 became a Westérn Linion
messenger boy and, bevween deliveries of rele
grams, | learned Morse code by memorizing
diots and dashes from a sheet of paper and lis-
tening to a relay on the wall. As T look back
on those days, [ conclude that [ am the only

“Pyesident’s [nvited Addreess, Divielos ¥, Amer. Pay-
chel, Am. Washingron, DLC. Sepi. 1967,

*Curreeily wn lease of ahecror i the Insiisic dor
Behavioral Research, 2426 Lincen Lane, Silver Spaing,
Maryland, Reprint may be oblained from the asthor,
K29 Fark View Road, Chevy Chae, Maryland.

living reinforcement theorist who ever learmed
Morse code in the absence of reinforcement.

1t was a long, frusrating job. It taught me
thzt d.mpmlt Imrrl[ng coubd be ju:t as difficult
ae in-schoal learning and it led me to wonder
about easier possible ways of mastering a =kill.
Years later, alter returning to school and fin-
ishing my formal education, | came back to
this classical learning problem, with the zim
of making International Morse code less pain-
Ial for beginners than Ametican Morse had
been for me (Keller, 1948).

During World War 1I, with the aid of a
number of students and :nllmguu. I tried o
apply the principle of immvediare reinforce-
ment o the early training of Signal Corps per-
somnel in the reception of Morsecode signals.
Ar the same tme, [ had o chance to observe,
at close hand and [or many months, the opera-
tion of a military wraining center. 1 learmedl
something from  both  ewperiences, but 1
should have learned more. 1 should have seen
many things that I didn't sec ar all, or saw
very dimly.

1 could have noted, for example, that in
struction in such a center was highly individ-
ualized, im spite of large clases, sometimes
pﬂ'mil:l:ilg studeniis to advance at their own
speed throughout a course of study. 1 could
have seen the clear specification of terminal
skills for each course, together with the care-
hully graded steps leading to this end. 1 could
have :cen the demand for perfection at every
level of training and for every studenn: the
employment of classroom  instructors wha
were little more than the successful graduates
of earlier clases; the minimizing of the leciure
as a teaching device and the maximizing of
studént participation. | could have seen, &
pecially, an interesting division of labor in the
educational process, wherein the non-commis-
sioned, classroom teacher was resericted o
duties of guiding. carilying, demonstrating,
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Compuser Scwnce Ederaies
02, Vel 12, Ne. 3, pp. 197-212

0B99- MORN/1 203-197$16.00
© Sweis & Zeitlinger

In Support of Pair Programming in the Introductory
Computer Science Course

Laurie Williams', Eric Wiebe?, Kai Yang', Miriam Ferzli?, and Carol Miller’
North Carolina State University, Raleigh, NC, USA, 'Department of Computer Science, and
Department of Muth, Science und Technology Education

ABSTRACT

A formal pair programming experiment was run 3t MNorh Caroling to empinically asses the
educational efficacy of the technigue in a C51 course. Results indicate thal students who
praclice palr programming perform beller on programemng projects and are more hkely o
succeed by completing the class with a C or better. Student pairs are more sclf-safficient which
reduces their reliance on the ieaching staff. Quahiatively, paired students demonsiraie higher
order thinking skills than students who work alone. These results are supportive of pair program-
ming as a collaboraiive learming iechnique.

2002

1997

J. EDUCATIONAL COMPUTING RESEARCH, Voi. 17(1) 19-46, 18587

THE PSYCHO-SOCIAL PROCESSES AND COGNITIVE
EFFECTS OF PEER-BASED COLLABORATIVE
INTERACTIONS WITH COMPUTERS*

JIHN-CHANG J. JEHNG

National Central Uinfvarsity
ABSTRACT
This research project consists of two related studie uﬂ‘lmg_t'ril and
sccoand-year university sudents 1||=|_|1_‘_1_'!II'IgL Lo Wi ¢ recursive prigramg, The
first cmployed & micro-stuctire analysis that ex w.hu gocial

‘processes underlying peer-bised mierachions 0 [wo dil'!"cra_l_l.ﬁ'nmpmg:_t__h_p_.g:rj
m;ﬁ.m]n‘g rn\-lmnmwm-ﬁ'_fam to-face s, digir dlx{:l uled context.
“These processes may be viewad a5 kn_mmmb aTTvines that pecur
ifi Three Kty collaborative sitlabions: communication, nEgoaton, un con-

solidaiin, FEsniE of this ¢ study demonstrated the two collaborative arming

Sivironmenty Froduced two gdi sncial behaviors manifesiad by
ive Audents. T the sccond Agudy, 130 atuden wcrc d‘vmin o four groups,

Iﬁﬂﬂ@d in eoflaborative Tearning r.nvu'l}ﬁmtnlzs the fiourth made up
4 contro] group whose members- eamed in_isolation from oae ancther. Al

I1'.t stadents Teamed 0 PrOGIams for designi

T Eronps of students did not skow

5qgml1¢an1' differences in their program evaluation and completion abihties,
sfudents who had participdied in 1hmc Collaborative Teaming envirenments

demonsira Thes stieat coamparcd

tn__:i‘lﬂgé:iir_ﬁu H;Td'iE;Friiﬂ'm solve pm:h'p:rm s ngdividually.

An increasing number of educational and psychological studies are focusing on

~TAfms of peer-baséd hieractions with COmpieTs TI-GT Apﬁmach: 5 for peser- -hased
iflEraclions with compuiers Hlﬁcrhulr Frnm Lhme Fnr any other peer- bméﬂ"mﬂp

*This ressarch project was supported by @ grant from the Natioaal Science Council, Taywan, ander
e contract NSCE3011105-032-004. The author 1 grateful io Dy, Tak-Wai Chan for his assistance
with part of this research.
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ARE Two HEaDs BETTER THAN ONE FOR SOFTWARE
DEVELOPMENT? THE PRODUCTIVITY PARADOX OF
PaIR PROGRAMMING

By WanuGopal Balijepally Abstract

2009

UMBC
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Preparation for Interteaching: Brief Rule Tutorial

B g e el o .

[

0 Bascibomd Aucadere: S Bl o otz s Tt

i Al T
el |

- s i i

R e
i A T T T e e 1 L]

[« P RT TERR ST [ EEEETLTTET e [+

public void start(} { }

|t

ks il i s ool s ot B

This i5 e way Ihal @ mainhad is defisad, and T star| | read s Srst defirad ar
wrilen in T Appki class. When Iha proqramees 45 £ and pas ines of code
batwman the braces, that 15 calld svwamidng tha Method. Owaride means 5 use agein
ond b sdd lines of cade 1o he onginal dafinkion.

iau know Thel eteeii) in classfisd 35 & mathod because i has parmsniheses sl e end
Evan i the method dass nol recetes amy srgument, i 5Pl mus| Be wilien Wit
parentheges that ate smphy, The mefead neme, sl beging wih 5 lowsrcass ks
Thet Isite you el the melhed B Hks 8 Pessclion or & caseoitins, H = not 8 soradncio
method wed f would meves be unsd wih the new Ksyward In conginct mn nslance of
nclann

The keyward void maans thet 8 cafl o the mefhad does nod ralum a value. The
keyvenrd wold & wiiten with ol lowsrcase leStors. Thal & the coneentian. The
keyword public Is an access reodfer, | means hat the mainad coukd be caled Fom
msisa an inslance of ary alher dass. The keyward putdc is withen wih 2 eercese
satiars. Belh paitiic 2nd vaid ore classfied os 2 keyword

[rps L e

Bl g T s Moo - Ui i a = i -
[T [ ————

i ] T e JE )
I Rscibomd Acadere: San [ g Tonie s Tt [+ -

e |1 bl i Wik el e

Which of the Tallowing liees most Bkely eeermides a methed Ehat is confained in
the Appint clasg?

puslic Yokt siar{ine of Jova cogs her}

puslic vald sharf} [Bnes of Jove cade heneh

PUISEE vaid S (ine ol Jeve cade hecs)

|t

http://userpages.umbc.edu/~emurian/learnJava/swing/tutor/v2/rules/Tutor.html
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Table 2: An example of a rule test question across the two types of assessments. The
underlying principle required to solve the problem is identical, and the principle
was emphasized in the brief rule tutorial.

Pre-Tutor, Post-Tutor, and Quiz Brief Rule Tutorial and Interteaching

Which of the following lines would most Which of the following lines would most
likely add a JScrollPane object to a JPanel | likely add a JList object to a JPanel object?

object?

a. JPanel.add(JScrollPane); a. myBigJPanel5.add(JList);

b. JPanel.add(myJScrollPane); b. myBigJPanel5.add(myLittleJList1);
c. myJPanel.add(JScrollPane); ¢. JPanel.add(myL.ittleJList1);

d. JScrollPane.add(JPanelObject); d. JList.add(JPanelObject);

e. myJPanel2.add(myJScrollPanel); e. JPanel.add(JList);
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Interteaching Is a Collaboration Session with Two Students Participating

Interteaching Objectives

Before the next class meets, you must complete the brief Rules Tutorial for credit
{20 points). The tuteral may take 30 minutes to complete. You may repeat the tutorial as
often as you want The link to the Rules Tutorial is given in the Assignments folder on the
course Bb site.

The below questions may appear on the next quiz. The questions embedded in the
Java tutor are also eligible to appear on the next quiz.

fou should understand the components of the below program at a level given in
the Java Tutor. Also read the materal posted in Unit 1 and Unit 2 {1-4) of the online
course matarial.

You should prepare for the interteaching session to discuss thess components
with the intention to understand the specific item and any general principle that is
reflected in an item or collection of tems . An example of a general principle would be to
begin the name of a clasa with a capital letter.

import javax.swing.JApplet;

Import [avax.swing.JLabel;

public class MyProgram extends JApplet {

JLabel myLabel;

public void initf) {

myLabel = new JLabel{"This Is my first program.”);

?E!Q‘Q[!i%l]lﬂﬂﬂ%ﬂ-ﬂdd{m?Lﬂh‘&l};

1 Preparation Coide

You should be able to answer the following questions:

What is a class?

Whial is & stalsment? Give an example

Whial is a separalor? Give an exampla

Vhat is an operator? Gave an axample.

What is a keyword? Give an example

What is an identifier?

Vhal does it maan that methods may be inhented Irom a superclass?

What is the meaning of overnda?

How can you dentify a senes of characters as the name of a method?

10.What is a consinuctor method? What properies of the syntax make it a consticior
method?

11. Descnba the posibicn and unclions of the terms in a slatement that uges a method Lo

chango a property of an objoct.

=il i = R B T R

Cwring the interteaching session, you may have access to the explanations of items that
were presented in the futor:

L AL -

You also may have access to the explanations of the rules in the brief tutorial:

htip:ifuserpages. umbc edui~e murian/learnJavaiswingftutorfv2ruleslexplanations/

}
http://userpages.umbc.edu/~emurian/learnJava/swing/tutor/v2/explanations/Explanations.html
http://userpages.umbc.edu/~emurian/learnJava/swing/tutor/v2/rules/explanations/
.
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Tnterrschine Benort
Interieschmz Beport |

Interteaching Report#1

Daae:

Tour mame:

Your parmer's name:

If ¥vou have guestions shout the below material during vour dEcession, post them b the
Diseuzzion Board area,

Intertzadhing Objectives
The below guestion: may appear on the nest gul. The guestions embedded in e Java
tuter arealo io appear on the nexi quiz.

You chould understand e components of the below program at a level given in the Java
Tutar.

Disonss :'he e with your panner with the ntention i understand the s item
1ud any gener.ﬂ that is reflected in an item or collection of itens. An examp
general prhr_upk woukl beto begin the mame of 3 chiss with a capital letter,

import javax.swing.JApplet;

import javax.swing..)Label;

import java.awt.Color;

public class MyProgram extends JApplet {

JLabel myLabel;

public void init{) {

myLabel = new JLabel["This iz my first program.”™);
getContentPane().setBackground [ Color. Y ELLOW);
getContentPanef).add {myLabel);

}
H

You should be able to answer the foBowing qoestions:

What i5 2 class?

What 13 2 starametit? Give am exampls.

What 13 2 separator? Give m example

What iz = operator? Give 2 example.

What i3 2 keyword? Give an scmmpla.

What is m identifier?

What does it mean that methods may be mberited fom 2 supesciass?

What it the memmng of overrde?

Hoor can you L-imu.ﬁ ageries of choracters as the name of 2 mathod?

10, What is 2 comsmeror mediod? Whar properties of the 3yntm make if 2 constructor method?
11. Dazeribe the pozition and fusctions of the 1emms # 2 etatement that uze 3 method to duange 2

peopaty of 36 object

R

hiterteaching Feport 1 P

Drarmg the mterteaching, vou may use the cxplanations of items and mles doatwere prosented in the
tmtors:

ttp:ifnserpages. wmbe,edo ~enyurianJearn dvasving twiorhy 2 imles iiteap lanatons/

You may discuss the below questions with your partner during
the interteaching discussion. The multiple-choice questions are
eligible to appear on the next quiz. Your answers here do not
have to be the same for each partner, in case you disagree.

Pleasa cirche the correct answer for the Delow multipk-choice guestions. Circle
he best choce that you can at this point in your learning.

1. WWhich of the Tollowing ines most Tkely would be used 1o creale a shorthand notalon Tor the
comgder 1o locate the JFrame dass, which s buil-in 1o Java?

a_lmport . ichassiJFrame;

b acoess JArame.dass;

€. impod java. awl JFrame.dass;
d. append javadswing JFame;
& Import javax.saing JFrame;

How confidgant are you hal vou sakecied the comect answar?
Motatalcofident 1 2 3 4 5 6 7 & 8 10 Totaky confident

2. Which one of the folowing Ines moat likely would be used 1o create a shorhand notation
forthe compler to boate the JSoroliPane dass, which is builtin o Java?

. Import _iclassiiscrollFane;
import javax. swing JScrolliFane;
acoess JSolPane. ciass,
Impart java. awt.J SomllFang;
append javax swing JSoroliPane:

paco

Howw confident are you that wou selecied the comect anaswer?
Motatalconfident 1 2 2 4 & & 7 B & 10 Totalky confident
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12 Rule Questions: An Example

3. Which of the following lines most likely would be used to add a
JCheckBox object to a content pane?

getContentPane.Add(myJCheckBox), +——
container.Add(JCheckBox.Object);
add(container.JCheckBox);
getContentPane().add(myBox);
Add(myJCheckBox);

©T Q0 oD

Enter a letter here:

How confident are you that you selected the correct answer?
Notatallconfident. 1 2 3 4 5 6 7 8 9 10 Totally confident.

Enter a number here:
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|| Eile Edit Miew History Bookmarks Tools Help
I @ - c "E‘f '. http:/fuserpages.umbc.edu/~emunan/learnlavaswingtutc - |G|' el

i Select the best answer below by clicKing a button,

Which of the following lines most likely would be used to add a JPanel object
to a content pane?

© getContentPane().add(myPanel);, C—————

 getContentPane(). Add(myPanel3);

© container Add(JPanel.Object;

© add(container.JPanel):

= 1WA - | tdel-la il ‘

‘ Type the Java here, and press Enter: [

Intializing,..
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Interteaching Report 1 16

Answer at the end of the session.
How effective was this interteaching session in helping vou to learn the material?

1 =Not at all effective. The session did not contribute to mv leaming of the material.
10 = Totallv effective. The session contributed to mv learning of the material.

(Not effective) 1 2 3 4 5 6 T 8 9 10 (Totally effective)

Enter one number that describes the effectiveness for vou:

Answer at the end of the session.
How confident are vou that vou could answer all questions correctly if vou were tested on this
program right now?

1 =Not at all confident. I could not answer anv question correctly.
10 = Totally confident. I could answer all the questions correctly.

(Not confident) 1 2 3 4 5 6 7 3 9 10 (Totally confident)

Enter one number that describes vour confidence:

UMBC
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Software Self-Efficacy Ratings: 23 Items

Question 4

How confident are you that you can use the following symbol now to write a Java program?
JApplet

Notatallconfident. 1 2 3 4 5 6 7 8 9 10 Totally confident.

Enter a number here:

Question 5

How confident are you that you can use the following symbol now to write a Java program?
JLabel

Notatallconfident. 1 2 3 4 5 6 7 8 9 10 Totally confident.

Enter a number here:

Question 6

How confident are you that you can use the following symbol now to write a Java program?
MyProgram

Notatallconfident. 1 2 3 4 5 6 7 8 9 10 Totally confident.

Enter a number here:
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Interteachers in Action
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Interteachers in Action
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M.I.T.

At M.L.T., Large Lectures Are Going the Way of the Blackboard

The Massachusetts Institute of Technology has changed the way it offers

some introductory classes. Prof. Gabriella Sciolla at a class on electricity
and magnetism.

By SARA RIMER
Published: January 12, 2009

http://www.nytimes.com/2009/01/13/us/13physics.html? r=1&em#
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Equivalence Relations
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Procedure

« Fall 2007 (2.5 hr Class) e Spring 2008 (2.5 hr Class)
— Class 1 — Class 1
e Pre-Tutor Questionnaires e Pre-Tutor Questionnaires
« Programmed Instruction « Programmed Instruction
Tutor Tutor
» Post-Tutor Questionnaires » Post-Tutor Questionnaires
— Homework — Homework
* Prepare for Interteaching e Brief Rule Tutor
— Class 2 * Prepare for Interteaching
e Lecture — Class 2
e Interteaching * Lecture
— Questionnaires * Interteaching
— Class 3 — Questionnaires (Brief Tutor)
e Quiz — Class 3
— Includes Rule Test e Quiz
Sﬂgggggﬁgroen; the — Includes Rule Test

Questions from the Class 1
Questionnaires

http://userpages.umbc.edu/~emurian/2008study/
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Background of the Students

Fall 2007 1 = No Experience ... 10 = Extensive Experience
15 M (Mean age = 23.5, range = 20 — 30.
2 F (Mean age = 21.5, range =21 — 22. 107 Type
Java
91 O Programming
Spring 2008 SR PP —— [] Overall
12 M (Mean age = 22.3, range = 18 — 27. _FE ngrammlng
4 F (Mean age = 20, range = 19 — 21 O ot o D bl
1 : = Taken

O e

= 6

O

o 9

=

S 4

X .l
A Mann Whitney U test was marginally —
significant for reported Java 21
programming experience between the
two classes (Z =-1.933, p = 0.053). 14 J. :

| 1
Fall 2007 (n=17) Spring 2008 (n = 16)
Class
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Tutor Evaluation

1 = Totally Negative ... 10 = Totally Positive

Scale
B overall

Learning
.Java
[ ]Usability

107

Rating
028 a8 e =

2_ ........................... T e ST NS e e
1- ............................................
| |
Fall 2007 (n=17) Spring 2008 (n = 16)
Class
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UMBC

Software Self-Efficacy

1 = No Confidence ... 10 = Total Confidence

Occasion
~ .|- [_]Pre-Tutor
Post-Tutor
Interteaching

1

Rating
i el R R A A s

—
L
T

| |
Fall 2007 (n=17) Spring 2008 (n = 16)
Class

ABAI 2009

95



Interteaching Evaluation

Interteaching Evaluation: Fall 2007 Interteaching Evaluation: Spring 2008
1 = Not Effective ... 10 = Totally Effective 1 = Not Effective ... 10 = Totally Effective
107 . 101
B+ ——— B-- :
?-- L ) 8 Tt e
> gl 1 1 =5
E 5 & & 51 caimne) g -
4t 41
3" 3T
21 2t .
17 1
Learning the Material  Test Readiness Learning the Material  Test Readiness
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Multiple-Choice Test Errors: Tutor = Quiz

Multiple-Choice Test Errors: Fall 2007 Multiple-Choice Test Errors: Spring 2008
607 Occasion 607 Occasion
551 CTutor 557 [ ITutor
451 45+
4071 401
E 35" E 35"
B 307 % 30
254 254
201 207
167 ; 157
10— 101 it T
51 :':: 51 =
0+ — 04 T e o
ltems Rows Items Rows
Test Test
ltems: r = 0.551, p = 0.022 Iltems: r = 0.837, p = 0.000
n=17 n=16
Rows: r =0.039, p =0.881 Rows: r = 0.649, p = 0.007
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Correct Rule Test Answers: Individuals

Correct Rule Test Answers: Fall 2007

Total

‘— Pre-Tutor B Post-Tutor A Interteaching @ Quiz ‘

Total

8 9 10 11 12 13 14 15 16 17

Students

Correct Rule Test Answers: Spring 2008

‘— Pre-Tutor B Post-Tutor A Interteaching @ Quiz

4 5 6 7 8 9 10 11 12 13 14 15 16

Students
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Total

Rule Test Errors

Rule Test Errors: Fall 2007 (n = 17) Rule Test Errors: Spring 2008 (n = 16)

—
ra
—
b

[ TR
B ik

—i
[ S
[ PR

w©
£ &

A O
Total

O = MW A Oy~ O
—
—_—
EaE Rl oft O el o
i—
S
—
_i o

1 i [

r28 i i

T T T T ] T
Pre-Tutor  Post-Tutor Inter- Quiz Pre-Tutor Post-Tutor Rule-Tutor  Inter- Quiz
Teaching Teaching
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Self-Reports of Confidence in Answers

Confidence in Rule Test Answers: Fall 2007 Confidence in Rule Test Answers: Spring 2008
1 =No Confidence ... 10 = Total Confidence 1 = No Confidence ... 10 = Total Confidence
10+ == == Answer 10+ = —_ 0 Answer
ol H ‘ ﬂ [ |Correct ol N [ H [ |correct
] [ lincorrect EI Incorrect
a+ a+
] ]
2ol n 2ol |
5 . I 5 .
47 - - — 4r-  m— i ‘
1T LT
11 |— 11
Preh'rl'utcr F’-:-st—lTutc-r Inter‘telach]ng Pre—'rl'utcr Post—lTutor Inter‘telan:h]ng
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Test of “Meaningful Learning”

P

Which of the following lines most likely overrides a method that is contained in
the Applet class?

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)
Public void stop() { lines of Java code here }

©T Q0o

Enter a letter here:
How confident are you that you selected the correct answer?

Notatall confident. 1 2 3 4 5 6 7 8 9 10 Totally confident.
Enter a number here:
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Equivalences

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

e 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() { }

N | Y,
public void init() { } public void stop() { }

Hierarchical Combinatorial Entailment

Override
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Interteaching Report | b

%
11. | Given the line, public class MyTextArea extends JTextArea {, which of the
| foliowing statements is comect?

k ;," JTextArea |s a subclass of MyTaxtArea.

MyTexthrea is a superclass of the extends, class.
JTexdArea is a superclass of MyTextArea,
MyTexthrea is a subclass of the JTaxt cass.
JTextArea is a class of MyTextAma,

s(@r oo

How confident are you that you selected the coract answar?
Motatallconfident. 1 2 3 4 5 6 7 & 9 Totally confident,

12.  Given the line, public class MyJButton sxtends JButlon {, which of the following
statemants is comect?

JButlon is a superclass of MyJBution.
B. JButton iz a subclass of MyJButton.
£ MyJButton is a superclass of the extends class.
d. JButton s a class of MyJButton.
g, MyJBution is a subclass of the Bulton dass.

How confident are you that you seleciad the comect answear?
Motstsiconfident. 1 2 3 4 5 6 7 8 9 (10) Totaly confident.

13, Which one of the below lines declares mylList as a potential instance of tha JList class?

a. myList JList:
b. JList myJList;
. myJList JList

JList mylist;
a. JList myLisi.

How confident are you that you salactad the comect answer?
Motataliconfidert. 1 2 3 4 5 6 7 8 9 @Tnmlymm

—

Imterteaching Report | . 6

113 | Givan the line, public class MyTextArea extends JTextArea {, which of the
"} following statements ks cormect?
=

a. JTextArea is a subcass of MyTextAres.
b. MyTextArea is a superciass of the exiends class.
¥ JTextArea is a8 superclass of MyTextArea
(_é) MyTextArea is a subclass of the JText class.
- JTextirea is a class of MyTextArea
How confident are you that you selected the comect answer? ~.
Motatallconfident. 1 2 3 4 5 6 7 B 8 (1) Tolaly confident.

12.  Given tha line, public class MyJBution extends JButton {, which of the folowing
slatemants | corract?

@ JButton is @ superclass of MyJButton.

¢ JButton is a subclass of MyJButton,
c. MyJButton is a superclass of the axtends class.
d. JButton is & class of MyJBution
e. MyJButton is a subclass of the Button class,

How confident are you that you selecied the comrect answer?—
Wotatallconfidem. 1 2 3 4 5 6 7 B 9 Tetally confident.

13, Which one of the below lines declares myList as a potential Instance of the JUist class?

a myList JList;
b. JList myyJList;
myJList JList;

@ JList rroyList;

8. JList mylist.

How confident are you that you selectad the comect answer?

Molatallconfident. 1 2 3 4 5 6 7 8 9 10 Totally confident
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Intericaching Report |

17, Which of the following lires would most likely add a JScroliPane object 1o a JPanel
abject?

I"?! my.JPanel2 acdi{my)ScrolPanet);
B, JPanel.add(/ScrollPane);

c. JPanal.add[myJScroliPana);

d. myJPanel.sdo(JScrcliPana);

&, JScmllPaneaddiJPane Object);

How confident are you that you selected the comect answearT,
Notatallconfident. 1 2 3 4 & 6 7 8 8 (10) Totally confident

18 Which of the following lines would most likely add a JList object 1 & JPanel abject?

a. myBigJPanels add{JList)

() myBigJPanels.add{myLitleList1);
c. JPaneladd{mylittleList1);

d. JListadd{ PanelCbject);

e, JPaneladd{List);

Hewe conficent are yau that you salacted the earmect answer?
MNetatallconfident. 1 2 3 .4 5 & 7 & 9 IL‘.IJ Tetally confident.

19, A Java JApplet program has two methods written In the class. The melhods are not
nested, What is the fotal number of braces, { and } added together, that are neadad
tar this program.

How confident are you that you selected the comect answer?

Notatallcenfident. 1 2 3 4 5 6 7 & 9 @,Tmanymnﬂdent

Intertzaching Report |

17, Which of the following lines would most lkely add a JScrcllPane ohject o a JPanel
object?

a| myJPanelz add{myJScroliFanel);
. JPanel.add{JScroliPane];

¢. JPanel.add(myJScrollPane),

d. mylPanal.add(JScroliPane);

&. J3crollPane add{JPanslObject);

How confident are you that you selected the comect answer?
Motatalleonfident. 1 2 3 4 &5 B Q‘) 8 9 10 Totally confident.

i
f18. ,- Which of the following lines would most likely add a JList ohject to a JPanel chject?
_.-'/ a. myBig/Panel5.add{.]List),
b, myEig)Panels addmyLitieList1);
| & JPanel add{myLittaJList1);

[AF JList. add{./PanslObject);
W é JPanel add{JLst);

How confident are you that you selected the correct answer?
Motatalleonfident. 1 2 3 .4 5 & 7 8 8§ 'IEII) Todaily confidant.

s

18, AJava JApplel program has two methods written in the class. The methods are not
nested, What is the total number of braces, { and } added together, that are needed
for this program.

@ !:u.n@!ﬁ

LERE L

How confident ara you that you selectad the correct answer?
Matallconfidert. 1 2 3 4 § 6 7 8 8 Totally confident
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Rule Test Errors: Fall 2008

Total

Rule Test Errors: Fall 2008 (n = 8)

Pre-Tutor

Post-Tutor Rules Tutor Interteaching

Occasion

UMBC

Rules Tutor: Identical Multiple Choice Questions

ABAI 2009
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Correct Rule Test Answers: Fall 2007

Total

Total

L

Successive Student Palrs

Correct Rule Test Answers: Spring 2008

Total

Total

Successive Student Pairs

r=0.98,n=8,p=.000

r=0.87,n=9,p=.002

UMBC

Pre-Tutor, Post-Tutor, Interteaching, Quiz
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History Counts

Fall 2007 (n = 17) Spring 2008 (n = 16)

127 R Sq Linear = 0.068 127 _ .

111 ® 11+. R Sq Linear = 0.51
® 101 @ 4 . ® 10+
=9 e = of
LLl 8"--“__ ® Lt 8"
1 4 T I PR
= il S % 7+
X &t ® e X gt
S 5t « T S 5t
IE 41t ® ) ® IE 44
b 3t b 3t
o 27 o 21

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Self-Reported Java Experience Self-Reported Java Experience
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History Counts

Fall 2007 (n = 17) Spring 2008 (n = 16)
121 R Sq Linear = 0.501 127 R Sq Linear = 0.588°
117 = 117
© 101 @ . w10 @
= of = 9f
Lu 8-- L 8_.
0] 0]
S 77 S 77
3 57 3 57
> 4 > 4
b 3 b 3
O O ®
1.. 1..
0t 0t
1 2 3 4 5 6 7 & 9 10 1 2 3 4 5 6 7 & 9 10
Pre-Tutor Software Self-Efficacy Pre-Tutor Software Self-Efficacy
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History Counts

Quiz Rule Errors

Fall 2007 (n=17) Spring 2008 (n = 16)
ﬁ: R Sq Linear = 0.057 ﬁ: R Sq Linear = 0.635
10t 10t
gt " 9t
81 2 8
7+ |?'|JJ 7+
61 S 67 ®
51 . ¥ st
41 44 .
31 e d 3¢
A e &, iiainennetse” 21
1108’ @ 11
0le o @ o4 *e o s
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10
Self-Reported Java Experience Self-Reported Java Experience
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History Counts

Spring 2007 (n = 17)

Spring 2008 (n = 16)

1271 R Sq Linear = 0.004 121 R Sq Linear = 0.402
117 117
107 10
D 97 w9
2 g S 8
LU 7+ L 7
)
= B % 61 @
¥ 541 ® r 5
% 41 % 4 °
O 31 . O 31 e
21 @ @ 2
1_:--.- .......... . .......... ‘ ...................... e 1
01 @ L 0 ° * o
1 2 3 4 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Pre-Tutor Software Self-Efficacy Pre-Tutor Software Self-Efficacy
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History Counts
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Fall 2007 (n=17)

R Sq Linear = 0.018
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Self-Reported Java Experience
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ﬂE] 351.
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® R Sq Linear = 0.285

2 3 456 7 8 9 10

Self-Reported Java Experience
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History Counts

Fall 2007 (n=17)

607 R Sq Linear = 0.002
557

h o
]
s
£ 351
@307 o o

- ®
S A S e
8§20 .

=157 e

I_‘IIZII" ™

........
..........................

T 1 T T T 1 1 1 I

1 2 3 4 5 6 7 8 9 10
Pre-Tutor Software Self-Efficacy
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Spring 2008 (n =16)

® R SqLinear =0.405

I T T T 1 1 1 I 1
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Pre-Tutor Software Self-Efficacy
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History Counts

Fall 2007 (n = 17)

131 R Sq Linear = 0.107

127 o

1171 b
@107
O g s
0 st
w7 [
k|
5 47 [ ] [
d 3+ ° °®

2t @ [ ]

1t @

Or @ -

1 2 3 4 5 6 T 8 9 10

Self-Reported Java Experience

Quiz ltems Errors
C=NWAROON®OD

—
-k

- -
L i

Spring 2008 (n = 16)

" ® R Sq Linear = 0.37
L

1 2 3 4 5 8 i & 9 10
Self-Reported Java Experience

UMBC

ABAI 2009

114



History Counts

Quiz ltems Errors

Fall 2007 (n = 17) Spring 2008 (n = 16)
137 R 8q Lihear = 9.81E-4 137 ® R SqLinear = 0.358
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Pre-Tutor Software Self-Efficacy Pre-Tutor Software Self-Efficacy
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Classification: All... or Nothing?

The below guestions are based on the design of the Java programming language
and associated conventions of the language. Classification refers to keyword, class,
object, method, separator, and operator. Give the most informed rating that vou can at this
point in yvour understanding of Java.

1. How similar to each other are the following two items in terms of classification?
(1) import {(2) new

Classification: Mot Similar 1 2 3 4 5 6 7 8 9 10 Highly Similar
Enter a number here:

2. How similar to each other are the following two items in tenms of classification?
(1) myLabel {2} JLabel

Classification: Mot Similar 1 2 3 4 5 6 7 8 9 10 Highly Similar
Enter a number here:

3. How similar to each other are the following two iterms in tenms of classification?
(1) getContentPane() (2} init()

Classification: Mot Similar 1 2 3 4 5 6 7 8 9 10 Highly Similar
Enter a number here:
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Classify: (1) import (2) new
1 = Not Similar ... 10 = Highly Similar

10 o o I Occasion
ot o |_|Pre-Tutor
| |Post-Tutor
8+ |_]Interteaching
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EJ 6-- ‘ —
3 |
4-- O —
3—- —
2-- e — e
B I
Fall 2007 (n=17) Spring 2008 (n = 16)
Class
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Classify: (1) myLabel
1 = Not Similar ... 10 = Highly Similar

(2) JLabel

—
e

[ ]

Rating
= af SR JE & o L % 1D

|

|

I

Occasion

| |Pre-Tutor

| |Post-Tutor
|_|Interteaching

B

l

T ]
Fall 2007 (h=17) Spring 2008 (n = 16)

UMBC

Class

ABAI 2009

118



Classify: (1) getContentPane() (2) init()
1 = Not Similar ... 10 = Highly Similar
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UMBC

Classify: (1) MyProgram (2) JApplet
1 = Not Similar ... 10 = Highly Similar
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Putting It All Together

UMBC ABAI 2009 121



Challenges with Programmed Instruction

o Itis 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, until a multiple-
choice item is answered correctly, can lead to
careless reading.
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Challenges with Interteaching

e A rare student will show an aversion to
collaborative learning.

e Pairs of students need different amounts
of time.

o It is difficult to assess the “quality” of a
collaboration objectively.

« “Understanding” iIs more than an
Intraverbal performance.
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Challenges with Lecture

| have to know what I’'m talking about.
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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.

e The tutoring system is well-received by novitiate learners.

2. Interteaching may add value, but there are issues of
retention and transfer.

3. The competency attained sets the occasion for
advanced learning with enthusiasm.

4. Students like the tutor and the interteaching, and so do |I.

5. lalso like to use lectures with hands-on learning and
classroom collaboration among students.
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How To Learn Java?

PRACTICE MAKES PERFECT!!

Questions?

The tutor, the source code, and all
Instructional material are freely
available on the web.
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