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Table 1: Research on Science Graduate Teaching Assistant Training Programs

Study Baumgartner (2007) Bond-Robinson & 
Rodriques (2006)

French & Russell 
(2002)

Hammrich (1994) Hammrich (2001) Hampton & Reiser 
(2004)

TAs/Discipline 18 Zoology & 1 Cell 
Biology

83 Chemistry 27 Biology 4 Biology 25 Biology 20 Computer Science 
& 17 Chemistry

Training 
Program 
Format

Semester long science 
teaching course; NSF 
supported GK-12 
fellowship program

Semester long course 
in chemistry teaching

1.5 training workshop 
on inquiry lab teaching

Pre-semester biology 
specific pedagogical 
training

Summer semester 
long seminar; 
Various interactive 
activities in biology 
teaching

Mid-semester theory-
based student & 
researcher feedback

Measures Relevance of course 
and topics covered; 
Teaching conceptual 
understanding; 

PCK gain; GTA 
performance 
variation; Factors 
catalyzing effective 
teaching

Teaching experience; 
in-class teaching 
methods; teaching-
research interactions; 
Influence of inquiry 
labs on teaching/
research conception

Nature of teaching 
conceptions

Conception of 
teaching, planning, 
assessment 
of student 
understanding, 
instruction 
effectiveness

Teaching practice; 
Teaching 
effectiveness; Student 
learning & motivation

Research 
Design

Post-survey relevance; 
Pre- and post-test 
on conceptual 
understanding

Periodic classroom 
observations

Pre- and 
post-interviews

Pre- and post-N.O.T. 
questionnaire & 
Interviews

Pre- and post-
semi-structured 
interviews

Control/Mid-semester 
feedback groups

Results Course was 
self-reported as 
beneficial; Conceptual 
understanding 
increased 

Significant PCK gains Report a positive 
influence of inquiry lab 
teaching on teaching/
research methods

Shift in conceptualizations 
of student assessment, 
understanding, and 
instructional evaluation

Conceptual 
change in learning 
about learning 
by construction, 
teaching by 
facilitating, process 
planning.

Significant difference 
between instructional 
practices and 
effectiveness
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&5! #')>! abbdU)! 6&+&/#'! 7.! 52&! 17R/3&3!
%$1'R,&,!</7#,&/!#3P&153!7.!P/7.&33%7$#'!
,&+&'7PC&$5!.7/!I/#,R#5&!35R,&$53!3R12!
#3! 1#/&&/! P'#$$%$I>! /&3&#/12! #I&$,#3>!
#$,! 35R,&$5! '%.&! T_%1A'7F>! &5! #')>! abbck!
07&2/%I!&5!#')>!abbdU)
K2&! <&$&V53! 7.! 52&! #.7/&C&$5%7$&,!

P/7I/#C3!#/&!$75! '%C%5&,!57!52&!'7$I&+8
%5=!7.! 52&%/!#,C%$%35/#5%7$)!B=!2#+%$I!#!

3&P#/#5&!17R/3&!.71R3%$I!7$!52&!,&+&'7P8
C&$5!7.!5&#12%$I!3A%''3>!DK93!#/&!<&55&/!
#<'&! 57! 3&5! #3%,&! 5%C&! 57! .71R3! 7$! 52#5!
#3P&15!7.! 52&%/! #1#,&C%1! /7'&3)! J$!#,,%8
5%7$>!52&3&!C7/&!&Q5&$3%+&!P/7I/#C3!#/&!
<&55&/!&WR%PP&,!57!<#55'&!C%317$1&P5%7$3!
DK93!C%I25!2#+&!#<7R5!31%&$1&!5&#12%$I!
#$,! '&#/$%$I!#$,!#'37!C7/&!P&/3%35&$5'=!
31#..7',! 17$1&P53! #<7R5! 31%&$1&! P&,#8
I7I=)!G7F&+&/>!DK9!5/#%$%$I!P/7I/#C3!
#/&! $75! OR35! #<7R5! WR#$5%5=>! <R5! CR35!
#'37! <&! #33&33&,! .7/! WR#'%5=! 7.! 5&#12&/!
P/&P#/#5%7$)!

c)*0#+P&*%(&$11$"+#N$%$33&,1&
?-$?*-*+#,%&?-,5-*<3!
"#$%$&'(%)*')&*+,-+*&)(.&(:
K/#%$%$I! P/7I/#C3! 2#+&! <&&$! 327F$!

57! <&! 3R11&33.R'! %$! 2&'P%$I!DK93! /&#'8
%;&! 52#5! 31%&$1&! 17$5&$5! %3! $75! 52&! 7$'=!
%CP7/5#$5! #3P&15! 7.! 31%&$1&! A$7F'&,I&!
%CP7/5#$5!.7/!35R,&$5!3R11&33)!E7''7F%$I!
P#/5%1%P#5%7$! %$! #! 5/#%$%$I! P/7I/#C>!
C#$=!DK93! /&P7/5&,! 52#5! 52&=! 5/%&,! 57!
5&#12! 52&%/! 35R,&$53! 52&! %CP7/5#$1&! 7.!
52&! P/71&33&3! 7.! 31%&$1&! TK/#R5C#$$!g!
4/#3A=>!abbik!E/&$12!g!0R33&''>!abbaU)!
9,,%5%7$#''=>!DK93! /&P7/5&,! 52#5! '&#/$8
%$I! #$,! 5&#12%$I! 31%&$1&! #3! #! P/71&33!
#''7F&,! 52&C! 57! I#%$! #! ,&&P&/! R$,&/8
35#$,%$I! 7.! 31%&$1&! 52#5! 5/#$3'#5&,! %$57!
52&%/! 7F$! /&3&#/12! #I&$,#3! TE/&$12! g!
0R33&''>!abbak!_R//&$<&/$!&5!#')>!efffU)!

K2&/&!#/&!.R/52&/!17CP'%1#5%7$3!F2&$!
%5! 17C&3! 57! 2&'P%$I! DK93! R$,&/35#$,!
52&! ,&&P&/! P2%'737P2%1#'! /#5%7$#'&! .7/!
&..&15%+&! 31%&$1&! %$35/R15%7$)! 61%&$1&!
17$5&$5!35#$,#/,3!35/&33!52&!%,&#!52#5!31%8
&$1&! A$7F'&,I&! %3! 371%#''=! 17$35/R15&,!
T(#552&F3>! effcU)! G#CC/%12! TabbeU!
.7R$,! 52#5! DK93! 3&'.8/&P7/5&,! #! <&55&/!
R$,&/35#$,%$I! 7.! 35R,&$5! 17$35/R15%7$!
7.!A$7F'&,I&!.7''7F%$I!%$35/R15%7$!#$,!
%5! 5/#$3'#5&,!57!52&%/!1'#33/77C!P/#15%1&)!
G7F&+&/>! %$! @7'AC#$$! #$,! hI#I#1;S3!
TabbjU!1#3&!35R,=>!%5!%3!#PP#/&$5!52#5!52&!
DK93!2#,!,%.V1R'5=!%$5&I/#5%$I!#!371%#'!
17$35/R15%+%35! #PP/7#12! F%52! 52&! C7/&!
5/#,%5%7$#'! P73%5%+%35! P&/3P&15%+&! 52#5! %3!
5/#,%5%7$#''=!P/7C75&,!%$!C735!31%&$1&3)

",.&(/'),.*+,-+*&)(.&(+'($&#).0:&
L$&!7.!52&!C735!<&$&V1%#'!#3P&153!7.!

52&!DK9!P/7.&33%7$#'!,&+&'7PC&$5!P/78
I/#C3! ,&31/%<&,! %$! 52&! 35R,%&3!F#3! 52&!
WR&35%7$%$I!DK93! 2#,! #<7R5! 52&%/! 7F$!
5/#,%5%7$#'!5&#12%$I!P/#15%1&3!T612R33'&/!
&5! #')>! abblU)! (735! 7.! 52&! DK93! 2&',!
<&'%&.3! 52#5! 52&!C735!<&$&V1%#'! .7/C!7.!
5&#12%$I! F#3! 5/#$3C%55%$I! A$7F'&,I&!
57! 35R,&$53! %$! 3%CP'&! 7/! C&#$%$I.R'!
Y12R$A3)]! G7F&+&/>! 52&! $&F! P&,#I78
I%&3! 52#5!F&/&! 5#RI25!F&/&! #11&P5&,!<=!
DK93! #$,! 52&=! 3&'.8/&P7/5&,! #! 12#$I&!
%$! 52&%/! 7+&/#''! 17$1&P5%7$! 7.! 5&#12%$I!
TG#CC/%12>!abbe>!effjU)!

Table 1 (continued):

Study Nicklow et al. (2007) Nurrenbern et al. (1999) Roehrig et al. (2003) Trautmann & Kransky 
(2006)

Volkmann & Zgagacz 
(2004)

TAs/Discipline 15 Civil & Environmental 
Engineering

43 Chemistry 6 Chemistry 27 Biology 1 Physics

Training Program 
Format

Semester long, student-
directed weekly seminars 
with faculty, GTA, and 
professional speakers and 
open discussion

Semester long, weekly 
meetings with faculty-
student discussion and 
teaching micro-workshops

2 day institutional 
training; 4-day chemistry 
departmental training

NSF GK-12 15hr/
wk science education 
outreach program

Continuous mentorship in 
inquiry lab teaching

Measures Reasons for attending 
seminars; Relevance of 
topics covered; Benefit of 
program

Relevance of course to 
changing teaching habits

Conceptions of science 
teaching and learning

Teaching ability Orientations to science 
teaching and professional 
identity

Research Design Post-survey only Control/Treatment group; 
Post-survey only

Pre-interviews; 
Continuous observations

Post-survey only Continuous 
phenomenological 
observations & interviews

Results Course was self-reported 
as beneficial to teaching 
behavior

Meetings were beneficial; 
Resistance to continuous 
program and social 
learning

Previous experience more 
influential than training; 
Instructional skills and 
conceptualizations were 
still limited; 

Increase awareness of 
methods and challenges 
to science teaching

Changing teaching 
approaches means 
developing a new teaching 
identity
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J$WR%/=! 5&12$%WR&3! 2#+&! <&&$! 5#RI25!
7/!C7,&'&,!%$!P/7.&33%7$#'!,&+&'7PC&$5!
3&33%7$3! %$! 7/,&/! 57! P/7C75&! %$WR%/=! %$!
DK9! '#<3)! 0&3&#/12! 7$! P/7.&33%7$#'!
,&+&'7PC&$5! P/7I/#C3! 3RII&353! 52#5!
DK93!P&/1&%+&! 52#5! 52&=! 2#+&! 52&! #<%'8
%5=!57!&$#15!%$WR%/=!'#<3!.7''7F%$I!5/#%$8
%$I!#3!F&''!#3!2#+&!%$1/&#3&,!17$V,&$1&!
TB#RCI#/5$&/>! abbck! K/#R5C#$$! g!
4/#$3A=>! abbiU)! DK93! 52#5! 2#,! C7/&!
1'#33/77C! &QP&/%&$1&! %CP'&C&$5&,!
%$WR%/=! %$35/R15%7$!C7/&! 52#$! %$&QP&/%8
&$1&,!5&#12&/3!TE/&$12!g!0R33&''>!abbaU)!
N2&$! %5! 1#C&! 57! #15R#''=! P/#15%1%$I!

%$WR%/=8<#3&,! %$35/R15%7$! %$! 52&! 1'#338
/77C! C#$=! DK93! #PP&#/&,! 57! &QP&/%8
&$1&! ,%.V1R'5=)! DK93! 1'#%C&,! 52#5! 52%3!
C7,&! 7.! %$35/R15%7$! F#3! %$#PP/7P/%#5&>!
./R35/#5%$I>! #$,! 577! ,%.V1R'5! .7/! =7R$I!
R$,&/I/#,R#5&3! T612R33'&/! &5! #')>! abblk!
07&2/%I! &5! #')>! abbdU)! K2&! /&3P7$3&! 57!
52&3&!P&/1&P5%7$3!F#3!57!12#$I&!%$WR%/=!
'#<3! <#1A! %$57! C7/&! 5/#,%5%7$#'! Y177A8
<77A]! 5=P&! '#<3! #$,! /&,R1&! 52&! 7PP7/8
5R$%5=! .7/! 35R,&$53! 57! 177P&/#5&! #$,!
%$5&/#15! %$! %$$7+#5%+&! F#=3! T07&2/%I!
&5! #')>! abbdk! _R//&$<&/$! &5! #')>! efffU)!
0&#37$3! .7/! 12#$I%$I! '#<3! <#1A! %$57!
$7$8%$WR%/=! .7/C3! %$1'R,&,M! #U! DK93!
F#$5%$I!35R,&$53!57!2#+&!#!<&55&/!&QP&/%8
&$1&>! <U!DK9! P&/1&P5%7$3! 52#5! 35R,&$53!
1#$$75! ,7! %$WR%/=! .7/! 52&C3&'+&3>! #$,!
1U!DK9!17$1&/$3!52#5!35R,&$5!./R35/#5%7$!
F7R',! '&#,! 57! P77/! 5&#12&/! &+#'R#5%7$3!
T07&2/%I!&5!#')>!abbdU)
K2&3&! 35R,%&3! 327F&,! 52#5! DK93!

F&/&! /&1&P5%+&! 57! 12#''&$I&3! %$! 52&%/!
5/#,%5%7$#'! 17$1&P53! 7.! 5&#12%$I>! <R5!
52&3&! %,&#3! F&/&! ,%.V1R'5! 57! 5/#$3'#5&!
%$57! 1'#33/77C! P/#15%1&)! J$WR%/=! <#3&,!
'#<7/#57/=! %$35/R15%7$! P/7+%,&,! #! I77,!
&Q#CP'&!7.!#!/&.7/C8<#3&,!%$35/R15%7$#'!
35/#5&I=!52#5!DK93!3&&C&,!57!#PP/&1%#5&>!
<R5!7.5&$!,%,!$75!%CP'&C&$5!%$!52&!'#<78
/#57/=)! K2%3! %3! 3%C%'#/! 57! 48ea! 31%&$1&!
%$35/R157/3!F27!#'37!/&P7/5!12#''&$I&3!57!
%CP'&C&$5%$I! %$WR%/=! %$35/R15%7$! T:%1A!
g! 0&&,>! abbaU)! ?&/2#P3! %.! I%+&$!C7/&!
5%C&!#$,!#PP/&$5%1&32%P!57!P/#15%1&!$&F!
5&#12%$I! 3A%''3>! DK93! F7R',! ,&+&'7P!
17$V,&$1&!%$!%$WR%/=8<#3&,!5&#12%$I)

",.&(/'),.*+,-+*'12(.'+3($%.).0!&
65R,%&3!/&P7/5!52#5!%$%5%#''=>!DK93!2&',!

%''8.7/C&,! 17$1&P5%7$3! #<7R5! 35R,&$5!

'&#/$%$I)! J$! #,,%5%7$>! C#$=! DK93! .&'5!
52#5! '&#/$%$I!F#3!#!P#33%+&!P/71&33!#$,!
52#5! %$.7/C#5%7$! F#3! 5/#$3C%55&,! ./7C!
5&#12&/! 57! 35R,&$5)! B752! <&.7/&>! #$,!
./&WR&$5'=! #.5&/>! P/7.&33%7$#'! ,&+&'7P8
C&$5>! DK93! .&'5! 52#5! 35R,&$5! '&#/$%$I!
F#3! ,&5&/C%$&,! '#/I&'=! <=! 52&! &..7/5!
7/! C75%+#5%7$! 7.! 52&! 35R,&$5! #$,! 52&%/!
#<%'%5=! 57! #PP/7P/%#5&'=! .7''7F! %$35/R18
5%7$3! T@7'AC#$$! g! hI#I#1;>! abbjk!
07&2/%I!&5!#')>!abbdU)!E7''7F%$I!P/7.&38
3%7$#'! ,&+&'7PC&$5>! 35R,&$53! &QP/&33&,!
%$5&/&35! %$! #15%+&! '&#/$%$I! 35/#5&I%&3>!
<R5>! #3! $75&,! F%52! %$WR%/=! %$35/R15%7$>!
DK93! 2#,! ,%.V1R'5=! #15R#''=! %CP'&8
C&$5%$I! 52&! 35/#5&I%&3! T_R//&$<&/$! &5!
#')>! efffU)! 9,,%5%7$#''=>! 7$&! 12#''&$I&!
52#5! /&3R/.#1&,! %$! 37C&! 7.! 52&! 5&#12&/!
P/&P#/#5%7$!P/7I/#C3!F#3!DK93!,%,!$75!
#$5%1%P#5&! 35R,&$5! C%317$1&P5%7$3! #$,!
F&/&!$75!#<'&!57!,&3%I$!52&%/!%$35/R15%7$!
./7C! 5273&! P7%$53! TB7$,807<%$37$! g!
07,/%WR&3>!abbik!G#CC/%12>!abbeU)!
J5! F#3! ,%.V1R'5! .7/! DK93! 57! 3%I8

$%V1#$5'=! #'5&/! 52&%/! +%&F3! 7$! 35R,&$5!
'&#/$%$I)! L$&! 7.! 52&! #+&$R&3! F2&/&!
52%3! F#3! &QP/&33&,! ./&WR&$5'=! F#3! 52&!
$&&,! .7/! DK93! 57! I%+&! 35R,&$53! 52&!
Y17//&15]! #$3F&/! 57! P/7<'&C3)! DK93!
F7R',!#1A$7F'&,I&! 52#5! 35R,&$53!17R',!
#PP/7#12! P/7<'&C3! ./7C! ,%..&/&$5! P&/8
3P&15%+&3! T_R//&$<&/$! &5! #')>! efffU! <R5!
2#,!,%.V1R'5=!#''7F%$I!35R,&$53!57!F7/A!
52/7RI2!%$+&35%I#5%7$3!7$!52&%/!7F$!#$,!
%$!7$&!1#3&! /&3&#/12&/3!7<3&/+&,!DK93!
5#A%$I! P/7O&153! ./7C! 35R,&$53S! 2#$,3! 57!
/R$! 52&! &QP&/%C&$5! .7/! 52&C! T027&2/%I!
&5! #')>! abbdU)! L$&! 5&#12%$I! #33%35#$5!
3RCC&,!RP! 52&!P/7<'&C!$%1&'=!<=!3#=8
%$I! 52#5! 32&! #1A$7F'&,I&,! 52#5! %$WR%/=!
17R',! '&#,! 57! +%#<'&! &QP'#$#5%7$3>! <R5!
32&!P/&.&//&,! 57!I%+&!35R,&$53!Y17//&15]!
%$.7/C#5%7$! T@7'AC#$$! g! hI#I#1;>!
abbjU)

4**(**5(.'!&
@7'AC#$$! #$,! hI#I#1;! TabbjU!

/&P7/5&,!52#5!DK93!%$!52&%/!35R,=!/&17I8
$%;&,! 52#5! .7/C#5%+&! #33&33C&$53! F&/&!
<&$&V1%#'! F2&$! 52&=! ,&5&/C%$&! 27F!
F&''! #! 35R,&$5! 17R',! #PP'=! #! 17$1&P5!
%$! 1'#33)! G7F&+&/>! #.5&/! P/7.&33%7$#'!
,&+&'7PC&$5>!C#$=!DK93!35%''!/&'%&,!7$!
35R,&$5! WR%;;&3! #$,! 5&353! 57! ,&5&/C%$&!
35R,&$5!R$,&/35#$,%$I!#$,!&+#'R#5&!52&%/!

3R11&33!#3!&,R1#57/3!TG#CC/%12>!abbeU)!
0&3&#/12! #,,/&33%$I! 5&#12&/! #33%35#$5!
5/#%$%$I! 7.! #33&33C&$5! %3! &Q5/&C&'=!
'%C%5&,)

F<?0#"*+#,%3&1,-&B.6&.-*#%#%5&
I-,5-*<3
K2&!/7'&!52#5!I/#,R#5&!5&#12%$I!#33%38

5#$53!P'#=!%$!R$,&/I/#,R#5&!31%&$1&!&,R8
1#5%7$! %3! %$1/&#3%$I!<752! %$! 52&!$RC<&/!
7.! 17R/3&3! 5#RI25! #$,! 52&! /&3P&15%+&!
/&3P7$3%<%'%5%&3!7.!52&!DK93)!K2%3!C&#$3!
52#5! DK93! P'#=! #$! %$1/&#3%$I'=! '#/I&/!
/7'&!%$!,&5&/C%$%$I!52&!WR#'%5=!7.!31%&$1&!
%$35/R15%7$!#5!C#$=!17''&I&3!#$,!R$%+&/8
3%5%&3)!DK93!C#=! 2#+&! ,%.V1R'5=! ,&V$8
%$I!52&%/!/7'&!#3!#!31%&$1&!%$35/R157/!,R&!
57!52&!$RC&/7R3!371%#'%;#5%7$!12#''&$I&3!
52&=! &QP&/%&$1&! #3! I/#,R#5&! 35R,&$53>!
/&3&#/12&/3>!#$,!=7R$I!P/7.&33%7$#'3)!93!
#!/&3R'5>!R$,&/35#$,%$I!DK9!P/7.&33%7$#'!
,&+&'7PC&$5! P/7I/#C3! %3! #! 1/R1%#'! &'&8
C&$5!.7/!P/7C75%$I!WR#'%5=!R$,&/I/#,R8
#5&!%$35/R15%7$)
0&3&#/12&/3!2#+&!#/IR&,!52#5!%$!7/,&/!

57!,&C7$35/#5&!P73%5%+&!&..&153!7$!35R,&$5!
P&/.7/C#$1&>! %$35/R157/3! $&&,! 57! C#%$8
5#%$!P&/3%35&$5!P/7.&33%7$#'!,&+&'7PC&$5!
%$! 52&%/! &,R1#5%7$! TH77$>!"R$1#$>!*&&>!
61#/'733>!#$,!62#P'&=>!abbcU)!J$!#!/&1&$5!
35R,=>! "#/'%$I8G#CC7$,! &5! #')! TabbfU>!
/&+%&F&,!/&3&#/12!/&3R'53!./7C!7+&/!52&!
P#35!,&1#,&!#$,!3&5!.7R/52!.7R/!P/%$1%P'&3!
7.! &..&15%+&! P/7.&33%7$#'! ,&+&'7PC&$5M!
#U! %$5&$3%+&>! 7$I7%$I>! #$,! 17$$&15&,!
57! P/#15%1&>! <U! .71R3! 7$! 35R,&$5! '&#/$8
%$I!#$,!#,,/&33!52&!5&#12%$I!7.!3P&1%V1!
1R//%1R'RC!17$5&$5>!1U!#'%I$!F%52!31277'!
%CP/7+&C&$5! P/%7/%5%&3! #$,! I7#'3>! #$,!
,U! <R%',! 35/7$I! F7/A%$I! /&'#5%7$32%P3!
#C7$I! 5&#12&/3)! K2&3&! P/%$1%P'&3! /&.&/!
3P&1%V1#''=! 57! %$35/R157/3! #5! 52&! 48ea!
'&+&'>! <R5! 7..&/! #! R3&.R'! ./#C&F7/A! .7/!
/&.7/C%$I! #$,! /&35/R15R/%$I! I/#,R#5&!
35R,&$5!5&#12&/!&,R1#5%7$)

F%3+-)"+#,%*0&+-*#%#%5&37,)0(&/$&
#%+$%3#N$`&,%5,#%5`&*%(&",%%$"+$(&+,&
?-*"+#"$:&
N&! A$7F! ./7C! ,&1#,&3! 7.! /&3&#/12!

7$! P/&3&/+%1&! 5&#12&/! &,R1#5%7$! 52#5!
'&#/$%$I! 57! 5&#12! %3! #! 17CP'&Q! P/71&33!
52#5! 5#A&3! 5%C&! T9<&''! g! *&,&/C#$>!
abbcU)! K2&! 7$&83275! 5/#%$%$I! P/7I/#C3!
52#5!C#$=!R$%+&/3%5%&3!7..&/!.#''!327/5!7.!
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C&#$%$I.R''=!P/&P#/%$I!#1#,&C%13!.7/!#!
'%.&5%C&! 7.! 5&#12%$I)!9'527RI2>! 3&+&/#'!
7.!52&!/&+%&F&,!DK9!P/7I/#C3!17R',!<&!
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