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accuracy, 4, 13, 17,31,51,63,65, 88, 
105, 182,223,239; recall, 65, 74-76, 
78-79,82-84,86,90 

across-cilse compilrison, lSI, 183-84, 
200,202,204,208-9,243 

activity: retrospective, 63 
anaiogic, 32, 34, 39,44, 51 
analogy, 15, 26, 2S-30, 32-40, 39, 42,44, 

52,178-79,202-3,212,226,250,260, 
269 

analysis: discourse, 69, 70, 73,78; inter
action, 67-68, 91; interactive, 70; 
process, 87; protocol, 63, 259 

artifilct prompt, 58, 62, 65, 76-77 
assumption, 17, 25, 37, 56, 81, lOS, 117, 

129,143,147,150,159,182,191,193-
94,202,204,216, 218, 226,239, 241 

attention, 15,20,53,57-60,78, 82-83, 
103, 107, 114, 123, 128, 134, 152-53, 
158, 179,186,218,238,242,244,257, 
260, 266, 270; involuntary, 37; selec
tive, 57, 270; self-directed, 57 

belief systems, 3, IS, 20S, 252. See also 
mental models 

behilviorism, 62, 165 
behilviorist, 34, 61, 168, 179, 182, 189, 

194,196,199,202,204,219,229,235, 
249-53, 270; behaviorist process
product methodology, 61 

benefits of electronic databases to stu
dents, 138 

cause-effect, 13,72,77; cause-effect 
relationship, 77 

change, 4-5,9-11, 13, 15,21,30,32,37, 
48,53,69-70,82,161,201,204,208, 
227-28,243,253-54,260-62,264-
66,270; Anne, 99-100,104, 106, 120, 
122-23, 126, 129, 190-91,215,218-
19,229,231-34,240,253; Marie, 135, 
137-38, 160-61, 177-80,196,204, 
215-16,219,229,231,233,237-38, 
241-43. See also commitment to 
change 

coding, 11, 44, 57, 72, 74, 87-91, 135, 
147,152,156,204,269;encoding,40, 
56,58-60,260,269 

cognition, 60, 75, 163, 251, 256-57, 260-
61,263,265,267-68,271; metacogni
tion,26,28,32, 143,156,268 

cognitive: apprenticeship, 65, 168-73, 
176,195,202,249,251,25S;appren
ticeship modeling tool, 65; mediat
ing process, 6-7, 13-14, 56,58, 
60-61, 63, 72, 88, 156, 182,255, 262; 
modeHng, 262; performance, 261; 
process, 28, 47, 55-56, 60-62, 82, 
108,256; representation, 22-23,26, 
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32, 38,40,56; task, 26, 32,39; think
ing process, 69 

commitment to change, 4, 1.77, 208,240 
concept attainment theory, 50 
conceptual understanding, 3-4, 7, 21, 

51, 53, 61,67, 99, 102-4, 110,119, 
126,128-29,133,141-43,145,147-
49, 151, 153, 161, 163, 171, 174, 175, 
184,194-95,199,211,215,219-24, 
236,244,246-50,253-54 

construct, 3, 6, 13, 21 
constrllctivist: pedagogy, 93, 121, 126, 

128, 137, "147-48, 171, 176, 189-90, 
196,199,200,204,214,219,231,247, 
249,251-53; social, 30, 45, 137, 148, 
168,171,190,195-96,199-200,204, 
214,219,247,249,251; theory, 45 

critical self-reflection. Sec reflection, 
critical self-reflection. See also men
tal model, reflection: critical; mental 
model, relection: self-

critical thinking skills, 2 

data analysis,S, 90-91, 128,255 
data collection, 6-7,9,14,56,68,73-74, 

84, 182 
dat<lb<lse procedures, 141 
decision making, 81, 192, 194, 202, 207, 

212,221,227,231,246,250; in-action, 
111; interactive, 69 

declarative knowledge, 42, 67 
deduction, 19,41,99,221, 257, 262 
definition: facilitator, 128, 198,251; 

mental model, 7,22-23; pedagogy, 
251; student-centered teaching, 236; 
Zone of Proximal Development, 168 

experience: prior, 10, 18, 28,52, 116, 
122,130,135,137, 142, 159-60, 163-
M, 166,180,202 

expert, 203, 209-13,215-17,219,225, 
230-33,235,237-38,247,249,251, 
253,257,259,267,269 

faciiitator, 121-22,128,133,146,175-
76,198-99,201-2,232-33,236-38 

fallibilistic validity. See validity, fallibi
listic 

framework: methodological, 56, 58; 
theoretical, 72 

grounded data, 209 

habits of the mind, 37 
hands-on, 37, 97, 99, 104-6, 120, 135-

36,141-42,151,180,190,194-96, 
231,239; 

here-and-now, 77, 80,108,111-12,114, 
116-17,160,216; 

heuristic, 42, 210, 212-13; 
hindsight, 12,66,68,77,80-83,97, 105, 

HI, 114, 116-17, 140,147-48,151-
52,158,161-62,174,197-98 

how-to-accomplish-it, 33 
how-to-begin-a-Iesson, 129, 140 
human computer interaction, 19-20, 

259-60, 266, 270 
hypermedia,S, 15,34,43-44, 150, 159, 

202,209,246,261 

in-action thoughts, 15, 74, 80 
induction, 41 
information literacy, 1-2, 15-16, 21, 24, 

27,35-36,49,51,55,57,60,69-70, 
76,80,84,88,91,99, 117, 'l24, 137-
39,146-47,159,163,167,170-71, 
173,175, 184-85,188-90, 192, 194-
95,198,200,208,213,216,218,223, 
232-33,235,239,244-45,248,251, 
253 

information processing, 7, 61, 72, 258-
59,262,265; system, 57, 265; theory, 
6, 56, 58, 60, 268 

innovator, 1,24,210-11 
instruction, 27,35-38,66, 75-76, 79, 90, 

93,95, 101, 116, 119, 126, 137, 187, 
189,212,249,255-56,258-62,265-
67,270; conceptual, 51, 253; concep
tual activities, 43, 220-21; 
mechanistic, 42, 101, 210, 212; proce
dural, 43,50,201,219-20,222-23, 
244; stimuli, 57-58, 60-61, 78; strat
egy. See strategy 



instructivist, ] 90, 199, 249-50 
interaction analysis, 67-68, 91 
interactive analysis, 70 
interactive decision-making, 69 
inter-rater reliability. See reliability, 

inter-rater 
interview: enhanced post-interview, 13, 

66,86,97,105,112,125-26, 130, 133, 
140,147,170,173-74,177-78,198, 
207,213,215,224,226,229-30,233-
40,242-43,249; enhanced post-stim
ulated recall interview, 9-10, 12, 85, 
122, 172; enhanced self-observation 
interview, 66; post-interview, 6,9, 
63, 65-66, 84, 88, 93,99, 104-5, 122, 
127, 137, 147, ] 77,204,208, 214, 237, 
240-43, 246; pre-interview, 1,12, 
66-68,79,84,86,91,94,105,110, 
113,122,124,131,134-35,153,172, 
179,182-83,194,198,200,202,204, 
211; prompt, 9, 12,58,62-67,71,76-
80,82-83,86-91,108, lID, 123, 153, 
163,168,170,183,214; self-observa
tion interview, 66; ::;tirnulated recall 
interview, 6, 9-14,19,45,55-56,58-
59,62,64-68,70,72,74-75,77,79-
90,94,104-5,111-13,117,119-20, 
122-23,125, 146-51, 153-54, 156, 
160-61, 165-66, 170, 172, 181-82, 
194-96, 198-99,201,204-5,213-15, 
218,225,229,233,236,240-41; struc
tured interview, 6-7, 67-68 

introspection, 13, 56, 58, 60-66, 72, 84, 
91,227,254,259,263,270 

introspective, 6, 12,55,62-63,65,68,73, 
77,82,99, 130, 151··52, 156, 161,259; 
process tracing methodology, 56, 62, 
259; verbal reporting, 63 

knowledge: declarative, 42, 67; proce
dural, 67, 147,254,263; utilization 
process, 60 

knowledge expert. Sce mental model, 
knowledge expert 

knowledge-in-our-hcad, 52 
knowledge-in-pieces, 44, 46, 258 
knowledge in the head, 47, 256, 263 

knowledge in the world, 47, 263 
knowledge-out-in-the-world, 109, 146, 

175,213,216 

levels-of-processing, 57, 258 

mechanistic. See instruction, mecha
nistic 

mediating processes paradigm. See 
paradigm, mediating processes 

memory: long term, 3, 13,17,28-29,33, 
39,52,56,58-60,80, 109, 126, 255; 
pattern, 26,30-32,102,123-24,147, 
203, 2JO-13, 215-16, 226; sensOlY, 
56-60; short term, 3, 13,27,30,32, 
38-40,42-43,52,56-60, 75, 154, 
202-3,223; working, IS, 28-29,31-
32, 38-40, 44, 46-48, 52, 57-60, 67, 
103,107,119,150,203-4,213,248, 
255,261,264 

mental model: accuracy, 4, 31; activate, 
3,25-26,29,31,34,36,48,52,60,98, 
140, 143-46, 150, 157, 169,171; 
active, 158, 248; adapt, 32, 38, 231; 
affect, 5, 21, 27, 50, 53, 130, 138,201, 
209,227,230-31,234,244; alter, 4, 
24, 217; analogy, 15,26,28,29-30, 
32-34,39,42,52, 178-79,202; ana
lytic, 18,32,34,38,48,224,263; anxi
ety, 119, 124, 129; application,S, 20, 
22,25(,-57,259,263-67,269,271; 
assumption, 17,25,37, 129, ISO, 159, 
182,191,193-94,202,204,216,218, 
226,239, 241; automaticity, 28; 
autonomous, 24-25; beginning the 
lesson phase, 105; behaviorist, 229, 
253; belief, 1,3,5,13, 18,23,28,37, 
47,52,64,68,76,81,114,123,125, 
131,137,161,172,176,179,196,198, 
208,223,27,252,254,259; bencf"its of 
electronic databases to students, 
138; capit<llizing on motivation, 144; 
categorization, 12, 20, 40, 75, 88-89, 
135, 155, 182, 257; ca tegorize, 4, 11-
12,52,63,80,88,94, 134, 137,151, 
177,200,208,244; causality, 14; 
cause-effect, 13, 72, 77; change, 82, 



276 Subject Index 

99~100, 104,106, 120, 122~23, 126, 
129,135,137-38,142,161,74,177-
80,190-9],196,203-4,208-9,215-
16,218-19, 227-34, 237~38, 240-43, 
253-54,260-62,270; change agent, 
135, 137-38,261; characteristic,S, 8, 
18,20,29,31-37,94-97,138,165, 
l~l~l~lnl~l~l~l~ 
209-10,230-31,244, 2S-l; chunk, 27, 
40,44,47,59, 150,203-4,248; clos
ing the lesson, 144; compartmental
ization, 40; computibility, 5, 12, 194, 
204,227,254; complexity, 3, 31, 52; 
concept,7,12,22-24,26,28,30-32, 
36-37,40,42,50,52,94,96,102-3, 
110,113,115,121, 123,128, 130, 133, 
135-37,146-48, 157-58,165-66, 
l~l~lnl~l~l~~~l~ 
199,201,203,212,215,217-18,224-
26,231-33,245,247-48,250,252, 
257,260-61,267; conceptual, 2-3, 
20,25,30,34,41,43-45,49-51,60, 
101-2, 104, 107, 109, 118, 137, 140-
41,143, 146, 149, 158, 164, 167, 169-
71,173-74,177,184-85,192-96,199, 
202-4,210,212,214,218-24,231, 
235,241-42,245-46,250-51,253, 
261-62, 266,269-70; conclusion, 18, 
22,39,46, 122, 141, 151, 154, 176, 
179, 182,227,229,249; construct, 3, 
6, 13, 21; control, 151, 186-87, 190, 
194,196-97,200-1,205,207-9,212, 
214-15,217-18,227-38,244,246/ 
253-55,258,263; credibHity, 78-79, 
82,90-91,98,124, 140, 155, 167, 182; 
CTOSS checking, 144; database proce
dures, 141; databases, 7, 10, 15,24, 
27,33,47,50-53,98, ]01-3, 108-9, 
114-15,120-21,123-25,131, 135-
42,146,148-49,158,163-64,166-68, 
170-72,174-75, 178,184,187-88, 
191-92,199,201-2,211-13,215,217, 
221-22,224-26,230-35,237,241, 
251, 257; decision-making, 68-69, 
81,107,110-11,116-18,127,159, 
192,202,212,221,227,231-32,246, 

250,257,260; deduce, 18,51,218, 
221-22; deduction, 19, 41,99, 22}, 
257, 262; deficient, 26, 36; definition, 
7, 20, 22-23; demonstrate-anct-then
copy, 195; directives, 97, ]00, 106, 
131, 167, 190, 194-97,201; distrib
uted, 43-45,47-48,57,94,109-10, 
153,167-68,251,256-57, 266-67; 
domain, 19-21,27-29,34,38-40,42, 
47-48,52,261; dominate, 13, 113, 
119-21,179,190,204,232; dynamic, 
33,43-44, 154, 267; effective teach
ing strategies, 120, 127, 143,175,239; 
electronic databases, 7, 10, 15,96, 
124, 131, 133, 136-38, 180, 201, 212, 
232,237,251-52; embed, 30, 37-38, 
42-44,46-47,49-50,52,57,59,72, 
87,94,96-98,101-2,104,107-8,110, 
115-17, JI9, 123-27, 129-30, 134-39, 
142, 144, 146-48, 153-54/ 157, 163, 
165-67, 170, 172-75, 179, 195; 
espoused, I, 2-5, 12-14, 67-68, 91, 
93-97,104-6,109-10,112,117, n9-
21, 131, 134-40, 145, 148, 150-51, 
153, 176, 178-79, 183-96, 198, 208, 
214,218,220,227-30,232-3~239, 

241, 244, 250,252-53; espoused 
teaching strategy, 117; exemplar, 50, 
154,213,223-25; example, 7, 10, 14, 
20,24,27,29,31,33,35,37,43-44, 
59, 63, 66, 69-70, 81, 86-88, 94, 
100-1,103,107-8,113,115,120,128, 
137, 143-45, 154, 156, 158-59, 161-
63, 166-67, 169-72, 177, 184, 186, 
188,190, 192, 198, 200,210,212-13, 
21~219-20,222,224-26,229,231-

32,236-39,241-42,248,250-51,256, 
258,261,266, 270; expert, 11, 27,31, 
35,38,41-43,49,67,73,93-96,100, 
103, 109, 112, 114, 117, 120-21, 124, 
127, 130-31, 144, 169-73, 175, 180, 
182, 184-88, ] 90, 192, 194-95, 197, 
200-1,203,109-11,213-17,219,225, 
230-33,235,237-38,247-49,251, 
253,256-57,259,262,267,269; facili
tating, 25, 38, 49, 51, 67, 117, 121-22, 



128, 131, 133,136, 145-46, 159, 165, 
175-76,183,190,198-99,201-2,211, 
213,221,224,231-33,235-38,244, 
249-59, 251, 253, 258; finding out 
about the students, 172; first impres
sion of lessons, 122; formation, 18, 
38,59,202; functional, 29, 31,35,37-
38, 149; generalize, 28, 32,36, 39,42, 
76, 90, 144, 200, 213, 249; generative, 
26,29,32,39-40,52; goal, 7, 13, 54, 
62-63,75,81,93,96,102-3,105,111-
13, 115, 125-29,131,145,148-49, 
181, 184, 190-96, 198, 201, 203,209, 
216-17,221,231,233-34,236,238-
39,241,245-51,269; habituate, 44, 
46,67-68,100,111,149,153-54,168, 
177,200,228-29,232,243,249; 
hands"on, 35, 97, 99, 104-6, 135-36, 
141, 180, 190, 231,239; heuristic, 42, 
210,212-13; how"it-works, 2, 50-51, 
53,102,145,211,219-22,224,250, 
253; hypermedia mode, 5, 15, 43, 
150, 159, 246; identification, 4, 12-
13, 60, 72, 81, 87-89, 97; identify, 
3-6,11-13,15,35,37,52-53,56,67-
69,72,87,91,149,152,181,202,204, 
208,211,244,252,256,264;image,1, 
26,31-35,39,49,107-8,117,184, 
210,214,268; impact,S, 14, 37, 103, 
119, 123, 179, 181,202-3,225, 244; 
immature, 36; implication, 15, 19, 
43,48,50, 252; inaccurate, 18, 20,36, 
53, 59, 61, 113,229; in-action, 1,4-5, 
11-15,53,56,61,67~69, 73, 79,90~ 
91, 97, 104, 111, 120-21, 129, 131, 
137, 139, 145~46, 150-52, 156, 159-
60, 170, 176, 178-79, 182, 184-94, 
196,200,202,208,220,227-29,233-
34,236-38,241,244,252-53;incom
plete, 20-21,31-32,36-39,46,53,94, 
115, 146, 149, 171,222,226; inert, 51; 
infer, 18, 20, 23, 28-29, 34, 38, 41, 45, 
50-51, 66, 75, 113, 221-23, 256, 261, 
265,268,270; influence, 4-5, 18-19, 
21,23, 25, 76, 100, 102, lOS, 115, 129, 
131,138,165, 172, 174, 182,200,202, 

204,208-9,216,219,223,230,233, 
235,244-46,252-54,262,269; in
head, 13; innovator, I, 24, 210-11; in 
parallel,S, 15, 33, 42-44, 47-48, 52, 
94, 103, 120, 136, 150-51,154, 158, 
166,202,209; integrate, 25,31,48,59, 
134,147,180,264; interaction, 111, 
125, 140,218,255-56, 265-66, 
269-70; interpretation, 12, 14, 18-19, 
22,24,52,62,69,74,80-81,84,89-
90, 120,124, 154, 193, 198,246, 254; 
intersection, 2]; interwoven, 68, 156, 
242, 246, 248, 2S0-S1i introduction 
phase, 98, 140, 216-17; introductory 
lesson phase, 150; knOWledge 
expelt, 93-94, 96,11<1, 121,127,130-
31, 180, 185-90, 192, 197,201,210, 
213,231, 233, 237,253; leadership, 
94-95,133-34,187,234; learner-cen
tered, 202; learner with computer 
databases, 135; lesson introduction 
phase, 98, 140; lesson planning, 147, 
172,191,235; malleable, 37; manage, 
4,27, <13, 88, 94-96, 105, 170, 186, 
198,200-1,208-9,211,227,229-30, 
242; manipulate, 4, 13, 22, 37, 44, 53; 
map,23~25,29~30,32,34,40-41,59, 

246,261; meaning making, 41; 
mechanistic, 42,101,210,212; medi
ate, 60-61, 271; mental representa
tion, 22, 24,33,40,167, 263,270; 
meta cognitive, 28, 33, 39, 42,158, 
260-61; mistakes, 35,93, 101-3, 106, 
lOS, 113-14,121,123,129,13"1,166, 
174-75, 180, 211,214,220, 225,230-
31,235,253; modify, 10,24,31,39; 
motivation, 144-45, 173, 214,218, 
251, 255~56; multiple, 18,20,27,42-
44, 98, 154, 203, 245, 256; naive, 233; 
non-exemplar, 50, 180,213,220, 
223-25; non-examples, 113, 128, 137, 
212-13,224-26; nonverbal cues, 97, 
109, 115, 120, 126-27, 151-53, 199; 
novice,8,24,27,35,38,41-42,96-
98,100,102-3,107,114-15,119,152-
53,187,191,195,197,203,209-13, 
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215-16,224-25,231-33,236,245-46, 
248-49,257; observable, 13-14, 62, 
69,76,82,176,183, 188; one-dimen
sional, 50; outcome, 5, 15,18,25,33-
34,39,47-48,58,60-61,68,102,109, 
115,119,121, 125, 127, "130, 143, 149, 
181, 199-200, 214, 223, 226-27, 229-
30,232-33,236,242-43,248-49,251, 
254, 258,263; output, 59-61; paral
lel, 5, 15, 27, 33-34,42-44,48,52,57, 
94,98, 103, 108, 120, 136-37, 150-51, 
154, 158, 166, 189, 198,202,209, 262, 
267; passive, 50, 177,224,226, 245-
46,250--51; pattern, 14,26,30-32,65, 
102, 123-24, 147, 161, 181 203, 210-
13,215-16,226,269; perform, 5,14, 
25-27, 32-33,37-38,49-51,55,57, 
63, 65, 70, 73, 75, 80, 113, 130, 166, 
191,202,212,221,223,261,263, 
269-70; permanence, 39; pennanent, 
39,248; planning, I, 3, 10, 17-18, 30, 
34-35, 88, 95-96, 113, 120, 122, 126, 
134,137,140,147-48,164,172,180, 
189, 191, 218, 235; post evaluative, 
68; praise, 140, 144, 157, 174; predict, 
17-18,22-23,25-29,32, 38-39, 48, 
50,53,62,67,75, 100, 102, 113-14, 
121, 128,137,140,142-43,157, 159, 
192,201,203,209-10,212-14,219-
26,239,243,245,248-49,250-51; 
preparation for lessons, 138; prob
lem solving, 104, 114, 166; proce
dural, 140-41, 146-50,156, 163-64, 
167,169-71,173-75,184-85,189-90, 
192, 194-97, 199, 20l, 210-12,214-
16,218-24,231-33,235-37,241-47, 
249-54,263; product, 3, 13, 23, 25, 
33,45,52, 93, 95-96, 102, 104, 106, 
113,115,117,119-21, 123,125,127, 
129-31, 149, 158, 181-82, 184-87, 
189-95,197-98,200-],203,216,218, 
221,231-33,235-36,238-39,241, 
245-48, 250-51, 253-54, 259; propo
sitional, 32,34-35,39-41, 61, 111, 
157,159,212-13,263-64; purpose, 1, 
8,12,18-19,25,35,44,46,52-53,60, 

62,72, 83-84,89-90, 101, 115, 125, 
140-41,172,183,196,204,217,248, 
252, 267; questioning, 100-1, 127, 
143, 145, 150, 159, 161,229, 238, 242; 
recall accuracy, 74-75, 86; recursive, 
33; recursivity, 32-33; reflecting 
back to student, 144; reflection, 172, 
179,229; reflective, 1,4-5,7,12-14, 
33,61,67-68, 77, SO-8I, 91, 99, lOS, 
108, 112, 116, 129-30, 137, 147, 149, 
152,160,165,176,178,208,216,227-
29,234,236,238,241,246,252-53, 
256-57,259, 261-62, 270-71; reflex
ivity, 243, 256; relationship, 23-24, 
44, 51, 56, 59, 62, 64,68, 72, 77, 86, 
117, 123, 131, 140, 156, 202,209,234, 
238, 241, 245-46,263; represent, 3, 
14,18,20,22-26,28-35,38,40-41, 
45,47,56,59,73,94,135, 167, 203, 
227, 257-58, 260, 263, 265, 269-70; 
responding to nonverbal cues, 120; 
response, 4, 7, 31, 41, 48, 53, 60, 78, 
80, 93-94, 100~2, 110-11,115,120-
21, 126, 128-29, 131, 140, 142-43, 
146,154,183,190,192-93,209-16, 
218-19, 238, 241~42, 245, 247-48, 
2S0, 254; retrieve, 3, 17, 28,30, 36,39, 
56, 59-60, 75,80, 109, 119, 121, 126, 
145, 156, 167, 202, 204, 213,254; run
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251,255-56. See also mental model, 
motivation 

nonverbal cues, 97, 109, 115, 120, 126, 
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product-process paradigm. See para
digm, process-prod uct 
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transcription, 87; verbal, 266,268 

questioning, 66, 78, 82, 84, 100, 111, 
127~28, 140, 142-44, 146, lSI, 157, 
159-62,166,170-71,177,181,190, 
193,195,199,201,203,218-19,223, 
231,233,237-43,252. See a/so mental 
model, questioning 

rater. Sec reliability, inter-rater 
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ory, 45 

Spencer Foundation, 1,15,201 
status, 53,108,113, 123, 172,217; 

expert, 93, 102-3, 121, 185-8~ 192, 
200-1,210,213,233,235,238; nov
ice, 103, 114-15, 153, 163, 187,213, 
215-16,224,226; teacher-librarian, 
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