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access to computers: by advanced and
privileged students, 214-216; inequality
of students’, 214-216; influence on peer
interaction, 210-211; as reward, 192; uti-
lized by teachers with, 117-118

affect: (see also anger; anxiety); acknow!-
edgment of, in classroom, 5, 27, 53, 57-
58, 206

anger, 50-51, 91

anxiety (computer anxiety), 115-116, 223-
224, 227

authority: changes in teachers’, 69-70, 202;
teacher’s exercise of, 112-115

availability (of computers): gifted students’
reactions to, 135-163; as public relations
tool, 120-121; related to underutilization,
96-99, 106-108, 217

beeps: mistake indicator on GPTutor, 52—
53; success sound on GPTutor, 53-54

bias in data collection, 231-234
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boys: appeal of computer games to, 148—
151; behavior in gifted student computer
room, 158-159; competitiveness in
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nerds or wizards, 161-162; computer
use, 216; exposure of gifted boys to
computers, 175-176, exposure to
computers, 175-176; incidence of enroll-
ment in programming and computer sci-
ence, 164~165; purpose in using gifted
student computer room, 159; reaction to
computers, 160-161; use of gifted stu-
dent computer room, 145-152

boys, African American: importance of
sponsorship for, 157-158; isolation in
gifted student computer room, 156-157,
208

business classes: observation, interviews,
and data collection, 240; social interac-
tion, 208; word processing, 164

cafeteria, 147, 152

CAI, see computer-assisted instruction
(CAD

careers, 83-84, 195-196

challenge: increased by computer use, 196—
198; in problem solving, 151; for stu-
dents in computer-tutor classrooms, 41-
47,91

change: (see also technological change);
computer use to exert pressure for, 219-
220; incremental, 104-105, 223; transfor-
mational, 212-214; failure to realize,
214-216; potential for, 212-214

classroom: (see also computer science
classes); changes with GPTutor, 34, 37~
53; programming courses, 64-67; stu-
dent preference for laboratory over, 66—
69, 90

collaboration in lab environment, 70, 74

colleagueship, student-teacher, 74-76, 90;
impact of lack of competence on, 74-76

comparison classes: defined, 28; observa-
tion and data collection in, 237-238

competition: in playing computer games,
150-151, 211; response of gifted girls to,
154-155; among students in computer-
tutor classrooms, 40-47, 92-93, 208, 210;
among students without computer tu-
tors, 42

computer as instructional tool, 16

computer-assisted instruction (CAl): impli-
cations of GPTutor use for, 58-60; stud-
ies of traditional, 199-200; studies of use
in school systems, 4; use of, 15

computer literacy: definitions, 171; as
school district goal, 15-16

computer networking technology, 1, 213

computer room for gifted students, see
gifted student computer room

computers: boys’ reaction to, 160; circum-
stances for underutilization, 94-133, 217;
of gifted student program, 143; novelty
value as factor in enhancing motivation,
194; probability of replacing teachers,
203-206; timing of introduction, 118-121

computer science classes: gender and en-
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computer science classes (cont.)
rollment, 164-166, 176-189; girls’ social
isolation, 185-188, 208; male response to
females in, 176-189; observation, inter-
views, and data collection in, 239-244;
student behavior in classroom and labo-
ratory settings, 63-93; student interest
and participation in, 62-63; textbooks
used in, 171-172

computer use: barriers to transforming in-
fluence of, 100-133, 220-224; influence
on peer interaction in classroom, 208-
211; justification at Whitmore, 218-219;
as motivational tool for special educa-
tion students, 103; problems at Whit-
more exacerbated by, 214-217; proposals
for transforming effect of, 224-225; as
tool to transform education, 212-228; as
Trojan Horse, 219

concentration levels, 39

control: experienced by students in GPTu-
tor classes, 45, 47-48; items to increase
personal, 59; by student increased with
computer use, 196, 198, 202; by students
of teacher’s help, 32-34; by teacher in
helping and of class, 33; by teacher of
student behavior, 71; by teachers over
lecture topics, 70-71

control classes: defined, 28; observation
and data collection in, 237-238

cooperation: differences in students’, 92—
93; factors influencing student peer,
209-210; with instructional use of
computers, 207-208

curiosity, 59, 196

data: analysis, 242-244; collection meth-
ods, 17-18, 231-242

embarrassment: decreased fear in
computer-tutor classrooms, 51-53, 59; of
girls in advanced computer science
course, 185; teachers’ potential, 112

emotion, see affect

enjoyment: of boys for computer use, 160;
of classroom activities with computer
use, 192-193; of computer games, 151;
factors related to increased, 90; of social
interactions, 185; using GPTutor to learn
geometry, 47-50, 59, 91

evaluations: of students in computer-tutor
classes, 35-36; of teachers using GPTu-
tor, 35-36

expert: changes for teacher as, 201-202;
peer as, 207

Expert (GPTutor), 22-23
expertise, student, 202

faculty: differences in gender representa-
tion on, 166-168; gender composition,
136; racial composition of, 10

fantasy: in computer games, 148-151; in
computer room for gifted students, 149-
151; and motivation, 196; opportunities
in computer use, 196, 198; students’ link
of computer tasks to, 85-86

feedback: about student progress, 212; as
factor in motivation, 197

females: (see also girls); focus on physical
atractiveness, 141-142; role in computer
science classes, 176-189; use of gifted
student computer room, 152-163, 216-
217

field testing: evolution of GPTutor during,
53-58; at Whitmore High, 13-14, 36, 53

friendships: in gifted student computer
room, 147, 151; networks as recruiting
mechanism, 157

frustration, 50-51, 59

games: fantasy in, 149; in gifted student
computer room, 144, 154, 211; linked to
using computers, 48; reinforcement of
gender stereotypes, 175; student use of
computer-based educational, 60

gender: (see also boys; females; gender
roles; girls; males); disparate representa-
tion in faculty, 166~168; influence on
friendship networks, 157; influence on
social interaction, 79-80, 137-138, 156;
influence on task-oriented interaction,
138; link of maleness to computers, 153;
relation to student computer use, 134;
representation on faculty, 16-18

gender differences: in enrollment in
computer-intensive courses, 164-165; in
reaction to computers, 159-161, 164

gender roles: (see also sex roles); reinforce-
ment in school setting, 136-143; student,
135-143, 227-228; student computing in-
fluenced by, 173-175, 227-228; teachers
as role models, 166-168; text stereotyp-
ing, 172-174

geometry classes, computer-tutor, 38-53

geometry classes, traditional: description
of, 25-27; embarrassing moments, 52;
student competition and challenge in, 42

Geometry Proofs Tutor (GPTutor): changes
in classrooms with, 37-53; changes in
design, 54-58; competition engendered
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by, 36-37, 40-47; components and func-
tion, 22-25; control factors, 198; design
assumptions, 55-58; design feature re-
lated to help, 92; feedback features, 197;
field testing, 36; students’ sustained in-
terest, 194; teachers’ help in computor-
tutor classroom, 34; Whitmore High
School field tests, 13-14

Geometry Proofs Tutor (GPTutor) classes:
(see also comparison classes; control
classes); observation, interviews, and
data collection in, 236-237, 239

gifted student computer room, 143-162,
208, 216-217, 240-241

gifted student program, 145-146

girls: behavior in gifted student computer
room, 158-159; competitiveness in
GPTutor classes, 45-46; in computer-
intensive courses, 164; as computer
nerds or wizards, 161-162; computer
use, 216; enrollment in computer science
classes, 164-166; exposure to computers,
175-176; incidence of enrollment in pro-
gramming and computer science, 164
165; isolation in advanced computer sci-
ence classes, 185-186; isolation in gifted
student computer room, 156-157; pur-
pose in using gifted student computer
room, 159; reaction to computers, 160-
161

girls, gifted: importance of sponsorship
for, 157-158; perception of computer
games, 154-155; social patterns of, 152;
use of gifted student computer room,
152-162

goals: connection between career goals and
computer use, 83-86; importance in in-
fluencing teachers’ computer use, 103~
104, 218-221

grading practices: influence of GPTutor
competition on, 44-45; with use of
GPTutor, 35-36, 40-41

hardware for intelligent tutors, 21

helping: in computer lab, 72; with errors
on GPTutor, 56; functions on GPTutor,
52; as method of social interaction, 187;
role of gifted students in, 151; by stu-
dents’ peers, 77-83, 90-91; teacher’s
control over, 33; teachers’ role with
GPTutors, 34, 91

home computers: distribution of owner-
ship by gender, 175-176; student access
to, 158, 176; student use of, 95

homework, 38

incentives, and lack thereof, for computer
use, 1, 18, 130-133, 221

in-service training sessions, 117

integrated learning systems (ILSs), 217

Interface (GPTutor), 23-24

interviews: with business class partici-
pants, 240; with computer science class
participants, 239-240; with computer-
using teachers, 239-241; in data collec-
tion, 17-18, 234-235; with developers of
GPTutor, 239; with gifted student
computer room participants, 241; of
GPTutor class participants, 239; with
teachers not using classroom computers,
239, 242

isolation, see social isolation

laboratory: collaboration in, 70, 74; pro-
gramming instruction in, 65-67; social
interaction, 76-83, 90; student preference
for, 90, 667-669; student-teacher rela-
tionship in, 69-76; working with
computers in, 66-67

learning: (see also integrated learning sys-
tems [ILSs}); in classroom and labora-
tory contexts, 69; about computers, 64—
65; contributions of helping interactions,
81-83; link to enjoyment, 47; link to mo-
tivation, 199; mastery-oriented environ-
ment for, 50; relation to mastery, 49;
social context of, 64-65; student view of
competition related to, 43-45; for teach-
ers about computers, 130-133; teachers
as facilitators of, 202; trial-and-error, 86—
89, 91

males: (see also boys); attention to accom-
plishments and prowess, 138-141; re-
sponse to females in computer science
classes, 176-189; student-teacher inter-
action in school setting, 136; use of
gifted student computer room, 146-163

mastery: orientation in computer-tutor
classrooms, 49-50; in problem solving,
151; related to boys’ use of computers,
160

mathematics: gender representation on fac-
ulty of, 166-168; geometry classes, 25—
27; requirement for programming
courses, 63; students’ motivation to
study, 199

methodology, 17-18, 229-244

mistakes: beeping to indicate GPTutor, 52—
53; privacy for students’, 91; private na-
ture on GPTutor, 52; students’ discovery
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mistakes (cont.)
of, 88-89; tolerance by GPTutor, 55—
56

motivation: computer novelty value re-
lated to, 194; computer use by special
education students related to, 103; fac-
tors in development of student, 59; fac-
tors related to increased, 90; increased
with computer use, 193; link to learning,
199; of students in GPTutor classrooms,
37-53; supplied by computers, 196-197;
value of enhanced, 199

nerds, 146, 148, 152, 161
novelty, 194

overload: of teachers with computer exper-
tise, 128-130

peer expert, 207

peer interaction: in computer lab, 76-83,
90; computer use influence on, 207-211;
resulting in competition and coopera-
tion, 93

peers: gender-specific social interaction
among, 138; girls’ attempts to gain ac-
ceptance from male, 186; girls’ interac-
tion with male peers, 156; help from,
77-83, 90-91; single-sex interaction,
136-138; social interaction in classroom,
207; unequal access to computers, 214~
216

placement of computers, 209-210

problem solving: (see also trial-and-error
learning); challenge in, 151; in gifted stu-
dent computer room, 151; through
computer use, 218

programming;: effect of focus on, 171-172;
use of classroom and lab in courses re-
lated to, 64-67

programming classes: (see also computer
science classes); enrollment by gender
in, 164

public relations: as reason for acquiring
computers, 120-121

race: composition of faculty and student
body, 9-10; influence on friendship net-
works, 157; influence on social interac-
tion, 79-80, 156, 186; reaction of teachers
to, 11

reciprocity, 81

role models: male and female, 166-168;
teachers as, 205

self-confidence, 59

self-pacing, 59-60

sexual harassment, 178-183

sex roles: (see also gender roles); 86, 135~
143, 147-155, 173, 174, 189

social interaction: (see also peer interaction);
in classes without computers, 25-27, 38;
in computer lab, 90; gender as organiz-
ing principle for, 137-138; in gifted stu-
dent computer room, 144-148; helping
situations, 185-187; increased with class-
room computer use, 207; influence of
race and gender on, 79-80, 156; of peers
in business classes, 210-211

social isolation: in gifted student computer
room, 156-157, 208; of girls in computer
science classes, 185-188, 208

software: relation to change in educational
goals and outcomes, 223; changes in
GPTutor, 198; effect of teachers’ percep-
tion of, 220; for gifted student program,
144; to increase motivation and learning,
200-201; influence on peer interaction
with computer use, 211; for intelligent
tutors, 21; limits of available educational,
223; masculine nature of, 149, 172, 178;
related to mastery, 49; replacement of
system select feature, 54-55

solo effect, 181, 189

sponsorship, 157-158

standardized tests, 222

stereotypes: book and textbook gender ste-
reotyping, 172-174; school setting rein-
forcement of gender, 136-143

student behavior: in computer lab setting,
71-72; in computer room for gifted stu-
dents, 147-156; in computer science
classroom and laboratory, 67-93; in ge-
ometry classes without computers, 25—
27; in GPTutor classes, 28, 36-53

students: (see also gender roles; peer inter-
action); access to home computers, 158;
beliefs about computers and their fu-
tures, 83-84, 195-196; competition in
computer-tutor classrooms, 36-37, 41—
47; control of teacher’s help in GPTutor
classes, 32-34; enjoyment using GPTu-
tor, 47-50; exposure of African Ameri-
can students to computers, 175; gender
roles, 135-143; helping peers, 77-83;
motivation with computer use, 3753,
193-194; preference for and behavior in
laboratory, 67-69, 90; preference for pro-
gramming lab setting, 67-76; relation-
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ship with teacher in lab and classroom,
69~76; role and behavior in computer-
tutor classroom, 34, 37-53; use of friend-
ship networks, 157

students: (see also motivation); emotionally
disturbed, 192

students: (see also motivation); socially dis-
functional, 192

success, 54

system select feature: replacement of, 54—
55; students’ use of, 40

task structure, 44

teachers: anxiety related to computers,
115-116; as barriers to use of computers,
100-133; behavior in GPTutor classes,
28-29; behavior in traditional geometry
classes, 25-27; computers as threat to
authority, 112-115; differences by gen-
der in reaction to computers, 161; differ-
ential attention to different kinds of
students, 27-30; geometry, 25-27; im-
portant characteristics of, 204-206; prob-
ability of replacement by computers,
203-206; reaction to students’ behavior
in lab, 76~78; response to training op-
portunities, 121-125; as role models,
166-168, 205-206; students’ relationship
with, 69-76

teachers’ role: changes with classroom
computer use, 201-206; as collaborators,
30-31, 70, 74; with computers in class-
room, 4; in GPTutor classroom setting,
203-204; helping role with classroom
GPTutor, 34, 91; individual assistance in
GPTutor classes, 29-34, 71-72; individu-
al assistance in programming classes,
66-67; as model for girls, 166-168

technological change, 1-3

textbooks: gender stereotyping, 172; use in
computer science classes, 171-172

training: costs of, 6; importance of coor-
dination with hardware and software
purchases, 121-122; inadequate spend-
ing for teacher, 223; lack of familiarity
without, 110-112; matching teachers’
skills and knowledge, 122-123; timing of
teacher, 121-124; types available to
teachers at Whitmore, 117-121

trial-and-error learning, with computers,
86-89, 91

Trojan Horse metaphor, 219-220

Tutor (GPTutor), 23

tutors, computer: (see also Geometry Proofs
Tutor [GPTutor]); automatic help feature,
54-56; computers as intelligent, 21-22;
introduction, 27-36

underutilization, see availability, related to
underutilization; circumstances, for un-
derutilization

variety, 194-195

Whitmore High School: environment and
characteristics, 9-16, 145; gender compo-
sition, 136; geometry classes, 25-27;
gifted student computer room, 145-163;
GPTutor field testing in, 13-14, 36, 53—
58; setting and response in program-
ming classes, 62-93; underutilization of
computers, 94-100, 217

wizards: (see also peer expert); in computer
science classes, 79-80; in gifted student
computer room, 161-162; in GPTutor
classes, 208

word processing: girls’ enrollment in busi-
ness courses, 164; by girls in gifted stu-
dent computer room, 158-159

workshops, computer training, 117
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