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Introduction

TAS Into account.

The chemistry department at CU-Boulder makes use of graduate teaching assistants (TAS) in the delivery of undergraduate chemistry
Instruction. The vast majority of these TAs are used in the general chemistry program. The TAs play an important role in this course at CU
Boulder. They are the primary student contact for the majority of the course. Therefore any course improvement efforts must take the role of the

As part of a broader effort to improve undergraduate chemistry instruction a new TA training program for incoming graduate students has been
developed. Goals of this new training are to have incoming graduate students review general chemistry topics and to prepare TAs to lead
student-centered recitation sections. It was anticipated that this new training would emphasize the importance of the role their teaching
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Background

CHEM 1111 @ CU
H argest 5 credit class on campus
1~ 1000 students fall semester
iStudents are science majors (separate engineering chemistry course)

Course consists of:
fThree hours of lecture per week in lecture hall (class size 180 - 400)
10One hour per week in recitation (class size of 20)
fThree hours per week in lab, immediately following recitation

TA Responsibilities:
1 ead recitation sections, supervise, and grade lab activities
(typically 2 sections per week 20)
1Two hours per week in course help room
JAttend weekly recitation and lab meetings
iProctor group exams

Existing TA Training:
INot specific for incoming TAS.
iGeneral training that included:
Hafety training
Microteaching experience
Procedural & administrative orientation

Need for New Training

There were two drivers for the creation for the new TA training program.
TA Professional Development

Faculty felt that TAs were not getting the most from their teaching
experience. The teaching experience offers the graduate students an
opportunity to review their basic chemistry knowledge and improve their
teaching skills. The training was viewed as a way to emphasize the
Importance of this aspect of their graduate school experience by
providing support for them in this aspect of their professional
development.

Implementation of New Recitation Model

The recitation sessions were targeted for improvement as part of a
larger course improvement project. The design and running of these
sessions had been left to the individual TAs in the past. Sets of
problems were available for them to use and most recitations were run

as problem sessions with the TA at the board working problems. In the

Fall of 2007 a new model for recitation was being implemented that put
WKH HPSKDVLV RQ WKH VWXGHQWVY ZRUN D
FHOWHUHG UHFLWDWLRQV ZHUH FUHDWHG R
were used as part of the TA training to review general chemistry content

and to expose the TAs to the a student-centered learning environment.
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Participants

few others)

CHEM 1111 TA Training Schedule August 15

New TA Training

The schedule from Fall 07 is shown below. The Fall 08 training
followed a similar schedule with slight changes to the content
reviewed. One significant change was giving the TAs an
opportunity to practice leading a session. Each TA was assigned
one of the materials and given time to review and then lead a
"PRFN" UHFLWDWLRQ VHVVLRQ ZLWK WHH R

iFall 2007 - Incoming graduate students with a high probability
of teaching 1111 (all incoming physical and biochemistry plus a

Fall 2008 - All incoming graduate students

-17, 2007

Wednesday - August 15 t

10:30 +10:45 Break

10:45 +11:30

11:30 +12:30

12:30 +2:15

2:15 +2:30

2:30 +3:45

3:45 +4:30

Time Activity

9:00 +9:20 Welcome and Introductions

9:20 £9:45 Introduction to/Purpose of Training
9:45 +10:30 CHEM 1111 Concept Survey

Introduction to the SEI & Course Reform
Lunch with Experienced TAs

Learning Theory

Break

Learning Theory +(cont.)

CHEM 1111 Final Exam

Thursday +August 16

Time Activity

9:00 +£9:10 Debrief from Yesterday

9:10 +£10:15 Conceptual Understanding & Problem Solving
10:15 +10:30 Break

10:30 £11:45 Content Session 1 +Thermochemistry

11:45 £12:45 Lunch

12:45 +2:15 Content Session 2 +Shapes of Molecules & VB Theory
2:15 +2:30 Break

2:30 £4:00 Content Session 3 xEquilibrium

4:00 +4:30 Wrap Up

Friday *August 17 ¥

Time Activity

9:00 +10:30

Content Session 4 xStoichiometry

HULDOV IRU WKHVH 3 VWXGHQW

W‘)Wﬁ“%\ DO 7V 7KHVH PDWHULDOV

10:45 +12:15

12:15 +1:15

1:15 +2:45

2:45 +3:00

3:00 +4:30

Content Session 5 xIntermolecular Forces
Lunch

Content Session 6 t+Nuclear Model of the Atom
Break

Closing Exercise

SSR

Evaluation of Training

TA Professional Development

We used multiple data sources to evaluate the effect of the training on the
7YYV SURIHVVLRQDO GHYHORSPHQW

Influence Instruction - TA Course Evaluations
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of-term course evaluation about the laboratory portion of the course.
Students answer each question on a 1-6 scale with 1 being the lowest and 6
the highest. Student responses to a set of supplemental questions were
used for comparison. Only course TA evaluations from first-year graduate
students were used for comparison and data from Fall 2006 served a the
control group. One important note is that due to the way the data were
collected we were not able to compare individual student responses to the
guestions. So an analysis of variance was done on student responses to
each question. The lack of matched individual responses to each question
presents a limitation of this data.

WhendansHof dach dlydstidn B¢/ ptdsdhtedbdow. Colors indicate the

significant differences identified by post-hoc analysis.

One factor to consider when interpreting these results is that
undergraduate learning assistants (LAs) were used in CHEM 1111
during Fall 2008. The role of the LAs was to co-lead the recitation
sections with the TAs. So the improvement in student evaluations of
TAs might be confounded by the presence of the LAs.

Faculty interviews

Two faculty that have significant interaction with the TAs were interviewed
about the effect of the new training.

Both were very positive about the training. They felt that the training was
doing a good job of emphasizing the importance of their teaching experiences
to their professional development as graduate students.

3 +DYLQJ WKDW VRUW RI VXSSRUW DQG PDNLQJ LW >WH
and educational experience and feeling like there were people that cared how well they
WDXJKW DQG ZHUH ZLOOLQJ WR KHOS WKHP KDV UHDO

,PSOHPHQWDWLRQ&R—IIQ?'W\NMEBQWHFLWDV\]’LF

Data used are from end-of-term student questionnaires. For a control
we have included data from CHEM 1131 (Spring 2007). This course is
an adequate control because there were no uniformly used recitation
materials for this course and the TAs running these recitations had not
been through the new training.

Students were asked to indicate the amount of time spent working
with other students during recitation.

Students were asked to rate the value of the recitation sessions
for their learningonal -5 scale (1 =completely useless -5 Very Useful)

Analysis of variance indicates that all three of these means are
statistically different.

Semester Mean SD N
Spring 07 3.91 1.156 408
Fall 07 2.95 1.268 552
Fall 08 3.29 1.332 612

For Fall 07 and Fall 08 students were asked to explain their value
rating of the recitation section.

6WXGHQW FRPPHQWY LOGLFDWH WKDW WKH UHI
FHQWHUHG"’
SVPDOO JURXS SUDFWLFH XVLQJ TXHVWLRQV VLPLODL

3, OLNHG WKDW ZH FRXOG ZRUN LQ JURXSY DQG WDPO!

SWKH UHFLWDWLRQ SDUW RI ODEV ZDV TXLWH XVHI|XO
ERXQFH LGHDV RIl RI RWKHU VWXGHQWY DQG WKH|7%

Some responses indicate a level of discomfort with the pedagogy used
In the recitations.

3:H MXVW QHYHU ZHQW RYHU WKH PDWHULDO WKRU

32XU 7% GLGQTW UHDOO\ JR RYHU WKH PDWHULD® Z
JURSLQJ LQ WKH GDUN ZLWK VRPH TXHVWLRQV °
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8, IHHO YHU\ VWURQJO\ WKDW VLQFH ZH EHJDQ WKH WUPDL

« W UHDOO\ VHHPHG WKDW WKH 78V XQGHUVWRRG WK

3, WKLQN WKH\ WRRN HYHU\WKLQJ PRUH VHULRXVO\
GHDGOLQHYV W KDV GHILQLWHO\ LPSURYHG ~
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Both faculty members felt that the training had helped create a sense of camaraderie
among the new graduate students.
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Summary

The training seems to have had an impact on the instruction. Care must be
exercised when interpreting these results since the effect of the presence of
the undergraduate learning assistants might be influencing the student
evaluations of the recitation/lab sections. The faculty interview data suggest

thef Bhedaw WaRINGISHRSEEN Y e éevelopme OTdheyTAs PyoRrreviding
support for them in their teaching. The TAs might be interpreting this

education training.
LQJ , KDYH KDG IHZHU FRPSODLQWY DERXW 7%V

HPLVWU\ EHWWHU °
/7KH 7$ WUDLQLQJ VHHPV WR KDYH IDFLOLWD

HHORY AU 8 WHH HIBBWNIR\Q- IS HPAOPGHQFH 6WXG
working in groups and some seem to value this experience. However there
are some that seem find this pedagogy uncomfortable. The ratings of the

value of recitation bear this out. Students seemed to put a higher value on
UHFLWDWLRQ VHVVLRQV WKDW ZHDVRBUHVSUIID
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