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Program context and assessment team 
 

Over the past five years the undergraduate general chemistry lab curriculum at the 
University of California, Berkeley has been iteratively redesigned to focus on authentic contexts, 
student choice, and guided-inquiry. In addition, the new general chemistry experiments were 
designed to introduce freshman chemistry major and non-major students to sustainability and 
green chemistry concepts. 

This new laboratory curriculum focused on building students’ laboratory technique and 
quantitative analysis skills and also equipping them with the appropriate knowledge for modern 
societal and industrial demands. This includes introducing them to modern and innovative 
chemistry fields such as green chemistry and toxicology. Additionally, it is important to 
modernize the way students are taught this information in the laboratory course by designing a 
new curriculum using contemporary pedagogy and learning sciences principles.  

Assessing the impacts of this curriculum has always been a priority. The team that 
developed this new curriculum has also been instrumental in developing surveys and interview 
protocols to assess student learning gains and attitudes before and after completing the redesign 
laboratory courses. This development and assessment team includes Professor Anne Baranger, 
Director of Undergraduate Chemistry, Dr. Michelle Douskey and Dr. MaryAnn Robak, Lecturers 
in Chemistry, and several chemistry education graduate students, myself included. Throughout 
this project, I met weekly with Professor Baranger and Dr. Douskey. My role was to gather and 
organize stakeholder input, perform needed data analysis and report results, and facilitate 
discussion about these results and next steps with the stakeholders. 
 
Motivation 
 

Initiated over five years ago, the new general chemistry laboratory curriculum has been 
developed, implemented, and iteratively refined. Redesigning the lab curriculum impacts 
thousands of students each year. Systematically assessing the outcome from this curriculum is a 
critically important to ensure that the redesigned courses are meeting the expectations of the 
developers and serving the student population. Assessment of these courses has been used and 
will continue to be used to improve the curriculum structure, implementation, and content.  

My goal as an assessment fellow was to aid Professor Baranger and Dr. Douskey in 
evaluating the current survey used to assess student learning gains and attitudes towards 
chemistry. This survey was designed by many people over many years, which has led to the 
survey having many different purposes and questions. Indeed, the survey has over 110 questions. 
The length of this survey makes it difficult to motivate student to complete the survey with good 
effort and the unclear goals of survey make it difficult to use the resulting responses to evaluate 
student learning and attitudes. 
 
Purpose and intended use 
 
 The purpose of this assessment project is to document and better understand the structure 
and purpose of the current survey used to measure student learning and attitudes in the general 
chemistry laboratories. I will use this information to evaluate the current survey questions 
provide meaningful information and align with the identified outcomes for the curriculum. I also 
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will us this information to identify if survey questions can be eliminated and if certain outcomes 
are not being assessed with our current survey. This will hopefully allow us to develop a more 
focused and purposeful survey for future use whose results can be used for curriculum 
improvement and assessment.  
 
Guiding questions 
 
 My faculty sponsors and myself developed three guiding questions to focus the direction 
of this assessment project: 
 

1. How can we understand the underlying structure of the current survey? 
2. How can we reduce or streamline the type and number of questions on the survey? 
3. How can we use our understanding of the survey structure to improve our evaluation of 

student outcomes and impacts? 
 
We hoped that these guiding questions would first help us thoroughly understand the 

purpose and structure of our current survey and then allow us to use that information to improve 
this survey for future use.  
 
Methods and tools 
 

I used exploratory factor analysis to explore the common factors in the latent variables 
present in the survey (Appendix I shows the full survey structure) using StataSE 14. Factor 
analysis collapses a large number of variables into a few interpretable underlying factors by 
matching similar response patterns for certain variables to the same factor. I used an iterated 
principal factor approach which uses the squared multiple correlation coefficients as the initial 
estimates of the communalities and then iterates to obtains different (better) estimates. The scree 
plot and eigenvalues (above 1) suggested there were six factors. I retained these six factors and 
used varimax rotation and a factor loading threshold of 0.3 to assess loading and cross loading 
for each variable (Appendix II shows detailed results from this factor analysis).  

Based on these criteria, 47 items were matched to the six factors. One item did load onto 
any factor (it’s factor loading was less than the cutoff of 0.3). Based upon the items that loaded 
onto each factor I labeled the factors 1: Understanding of chemistry concepts, 2: Ability to 
perform chemistry techniques, 3: Confidence designing an experiment, 4: Attitude towards 
chemistry I, 5: Attitude towards chemistry research, and 6: Attitude towards chemistry II.  
 Finally, we created a logic model to detail the outcomes we expect from this curriculum 
change (see Appendix III for a thorough discussion of the creation of this logic model). 
Understanding what outcomes we expect from the curriculum allowed us to see if our survey 
was currently matching those outcomes. 

 
Results and next steps 
  

Table 1 shows the number of items that loaded onto each factor. Factor 1 had the greatest 
number of items (34% of all the items) and also had the greatest number of items that loaded 
onto two different factors. Indeed, all factors except factor 5 had at least one item that loaded 
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onto more than one factor. Most of the overlapping items were between factors 1 and 2, which 
revolve around students’ confidence in their understanding of chemistry concepts and 
techniques. It is not surprising that students responded similarly to these items but it does 
indicate that these two categories aren’t as distinct as the designers of the survey may have 
intended. 
 
Table 1: Total number of variables for each factor and number of variables loaded to one or multiple factors. 

Factor Total number of 
variables 

# of variables loaded 
onto a single factor 

# of variables loaded 
to multiple factors 

1: Chemistry concepts 16 9 7 
2: Chemistry techniques 10 6 4 
3: Designing experiments 8 5 3 
4: Attitude towards chemistry I 6 5 1 
5: Attitude towards chemistry research 4 4 0 
6: Attitude towards chemistry II 3 2 1 
TOTAL 47 31 16 
 
 Overall, the six factors identified from factor analysis aligned with the sections presented 
in the survey (chemistry understanding, concept measurement, attitude towards chemistry, 
science in practice) but provided more nuance. Figure 1 shows how the six factors contain items 
from each of the four survey sections with most factors drawing from only one section (i.e. each 
section is split between multiple factors).  
 

 
 

Figure 1: Mapping of survey sections and curriculum outcomes to the factors determined from 
exploratory factor analysis 
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Finally, I looked at the correspondence of the factors to the outcomes identified for the 
general chemistry laboratory curriculum (as determined by our logic model). The current survey 
corresponds to three of five curriculum outcomes (related to laboratory techniques, scientific 
practices, and attitude chemistry). Two of the outcomes – green chemistry understanding and 
connections between daily life and chemistry – are not represented in the current survey. 
Additionally, the factor with the greatest number of items (chemistry content) is not an explicit 
outcome for this curriculum redesign. Thus, my first recommendation is to realign the 
curriculum outcomes and survey questions. Discussions with stakeholders will help clarify 
outcomes and which questions can most efficiently and accurately be used to measure those 
outcomes. Related, I also recommend additional discussion about how to streamline the number 
of questions on the survey (e.g. removing some of the chemistry content questions) and how to 
improve our evaluation of additional student outcomes and impacts. 
 
Tips and strategies for engagement 
 
Engaging in this project provided me with an opportunity to think about how to assess and 
improve a survey that has been used by a department for many years. For other departments that 
are looking to critically examine an already designed assessment tool, I would recommend: 
 

1. Use exploratory factor analysis to help clarify the underlying structure of your survey. 
a. Is there significant overlap between factors? Do you expect that based on the 

identity of these factors? If not, what can be changed about the items to reduce 
this overlap? 

b. Does each item load onto a factor? If not, are you comfortable removing that 
item from your survey or do you want to redesign your survey to better address 
the topic of that item? 

2. Separately, discuss the outcomes that you aim to measure with relevant stakeholders. 
Creating a logic model may be a useful tool to clarify the expected goals of a program or 
curriculum. 

3. Finally, determine if the results from your factor analysis and the expected outcomes 
overlap.  

a. Is your assessment tool actually measuring topics that are important for your 
program or curriculum?  

b. Are certain topics over or underrepresented in your survey?  
 
Finally, for an assessment project to be as useful as possible, stakeholders must be kept apprised 
of the process and findings throughout the lifecycle of the evaluation – not only at the end of the 
evaluation. Regular meetings and clear communication can help make the evaluation a 
collaborative endeavor between the evaluation staff and stakeholders. 
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Reflection 
 
I very much appreciated being an assessment fellow this semester. The in-person sessions were 
very informative and relevant to our assessment projects and I appreciated hearing about other 
students’ projects. Even though our projects were disparate it was useful hearing how they 
engaged stakeholders in their projects and managed and incorporated multiples opinions and 
ideas into a coherent framework. Additionally, I really appreciated the session on how to 
appropriately visualize data. I have always been interested in how to best represent complex data 
and this was a wonderful reminder and learning experience in how to make data more accessible 
and useful for your target audience.  
 
While I had previously been aware of how important it was to engage stakeholders in the 
evaluation process I hadn’t thought specifically about how best to accomplish that. Throughout 
this semester, I found myself thinking not only about what I’d be presenting to the faculty leads 
on this project but also how I’d be presenting this information. Before each meeting, I’d plan the 
topics what I wanted to discuss and what outcomes I wanted to reach from that discussion. I then 
would think about how best to present my information or what questions I needed to ask to reach 
those outcomes. This didn’t always go smoothly especially in the beginning. Our meetings were 
usually not solely devoted to this project and I found that we would often run out of time before 
discussing the entirety of my agenda. However, as the semester went on I become better at 
managing time and my faculty leads became more and more invested in the project as they began 
to see results. Professor Baranger was especially interested in the factor analysis results and very 
excited to see progress on this project. We discussed not only the results of the factor analysis 
but also the process that was used for this analysis, such as how to interpret the Stata output (or 
how to choose the correct number of factors, what the factor loadings represent, etc.).  
 
I also felt that having the data from the factor analysis greatly helped advance my goal of survey 
redesign. Previous attempts to redesign this survey have not met with much success – instead 
these attempts usually just ended in adding more questions to the survey in an attempt to fill 
perceived gaps (and I must admit I was not initially optimistic this attempt would garner 
different results). While the results from the factor analysis were not surprising to me (i.e. the 
survey doesn’t actually measure all of our stated outcomes from our curriculum) having 
completed a more thorough analysis of the survey and gathering quantitative results really 
illustrated why survey reform was needed. Additionally, I think having carefully prepared 
visualizations helped advance my goal (e.g. simplifying what factor each item loaded onto, 
showing survey factors versus stated outcomes).    
 
The assessment fellows program has been incredibly useful for my professional development and 
I only wish it last longer. Thank you so much for a wonderful semester.   
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Appendix I: General Chemistry Survey 
 
The survey responses used for factor analysis were obtained from the fall 2016 Chem 1AL 
(general chemistry laboratory for non-chemistry majors) class. The students were surveyed at 
the beginning and end of the course and I used the pretest responses for this analysis. The survey 
was administered online (using SurveyMonkey) and students were incentivized to complete for a 
course bonus point.  
 
Only fixed response questions were used for the current analysis. Free response questions and 
demographics/background information questions were excluded. 
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Appendix III: Factor Analysis 
 
Factor analysis was used to explore the underlying structure of the survey used to measure 
student learning gains and attitudes towards chemistry for the general chemistry laboratories. 
The scree plot (Figure II.A) and eigenvalues (Table II.A) for each factor suggested a cutoff of six 
factors. These six factors were then retained and I then used varimax rotation and a factor 
loading threshold of 0.3 to assess loading and cross loading for each variable (Tables II. B and 
II.C). 
 

 
 

Figure II. A: Scree plot showing cutoff at eigenvalue = 1 (corresponding to factor 6) 
 
Table II. A: Eigenvalue for each factor. Factors with an eigenvalue above 1 are shaded green. 

Factor Eigenvalue Factor Eigenvalue Factor Eigenvalue 
1 14.36 17 0.13 33 -0.11 
2 3.03 18 0.12 34 -0.13 
3 2.19 19 0.09 35 -0.14 
4 1.71 20 0.07 36 -0.14 
5 1.22 21 0.05 37 -0.15 
6 1.04 22 0.02 38 -0.18 
7 0.73 23 0.02 39 -0.19 
8 0.55 24 0.00 40 -0.19 
9 0.44 25 -0.02 41 -0.21 

10 0.31 26 -0.02 42 -0.22 
11 0.27 27 -0.03 43 -0.23 
12 0.25 28 -0.04 44 -0.25 
13 0.22 29 -0.05 45 -0.27 
14 0.19 30 -0.08 46 -0.29 
15 0.17 31 -0.10 47 -0.30 
16 0.14 32 -0.10 48 -0.32 
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Table II.B: Factor loading and rotation sum of squared loadings for each survey question used for exploratory factor 
analysis. Light green shading indicates a factor loading of 0.3 – 0.399, medium green shading indicates a factor loading 
of 0.4 – 0.499, and dark green shading indicates a factor loading of 0.5 and greater.  
 

Survey Question Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Rotation Sum of 
Squared Loadings 

Concept - Relationships between physical 
properties and molecular structures 0.531 0.337 0.241 0.132 0.116 0.118 0.498 

Concept - Functional groups as a way of 
categorizing molecular structures 0.532 0.308 0.201 0.098 0.046 0.102 0.441 

Concept - Intermolecular interactions 0.707 0.328 0.219 0.105 0.070 0.134 0.689 

Concept - Types of bonding (non-polar 
covalent, polar covalent, ionic) 0.665 0.193 0.240 0.129 0.096 0.114 0.576 

Concept - Reaction equilibrium 0.598 0.273 0.134 0.185 0.030 0.155 0.510 

Concept - Acid and base reactivity 0.566 0.306 0.190 0.175 0.051 0.122 0.497 

Concept - Beer’s law 0.219 0.582 0.156 -0.016 -0.090 0.038 0.420 

Concept - Absorption of light by molecules 0.385 0.435 0.154 0.181 0.039 0.140 0.415 

Concept - Reaction kinetics and mechanisms 0.496 0.430 0.198 0.177 0.044 0.099 0.514 

Concept - Chromatography 0.332 0.602 0.127 0.156 -0.025 0.093 0.522 

Concept - Electrochemistry 0.457 0.582 0.271 0.058 -0.028 0.050 0.628 

Concept - Spectroscopy 0.324 0.674 0.179 0.156 -0.022 0.092 0.625 

Technique - Titration using a pH probe 0.557 0.440 0.130 0.173 -0.025 -0.024 0.552 

Technique - Calorimetry 0.439 0.546 0.183 0.143 0.040 0.031 0.547 

Technique - Serial dilutions 0.411 0.505 0.131 0.121 0.000 0.013 0.456 

Technique - Thin layer chromatography 
(TLC) 0.172 0.653 0.009 0.185 -0.062 0.108 0.506 

Technique - UV/Vis spectroscopy 0.088 0.776 0.035 0.154 -0.034 0.090 0.645 

Technique - Error analysis 0.426 0.361 0.065 0.279 0.115 0.037 0.409 

Technique - Calibration curves 0.296 0.680 0.115 0.110 0.027 -0.016 0.577 

Technique - Quantitative measurement: using 
volumetric glassware and balances 0.525 0.267 0.072 0.274 0.078 -0.046 0.436 

In your own words, green chemistry means… 0.197 0.192 0.072 0.249 0.067 -0.013 0.148 

Indicate which of the following 
intermolecular interactions is occurring in the 
area shaded in the diagram above. 

0.467 0.181 0.198 0.044 -0.054 0.036 0.296 

Indicate which of the following 
intermolecular interactions is occurring in the 
area shaded in the diagram above. 

0.478 0.241 0.228 -0.006 -0.059 0.078 0.349 

How can you best explain the difference 
between the two titrations, given the curves 
in the graph above? 

0.469 0.115 0.103 0.083 -0.090 -0.033 0.259 
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Survey Question Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Rotation Sum of 
Squared Loadings 

What would the titration curve for this 
sample look like compared to yours? 0.350 0.145 0.137 0.091 -0.040 0.013 0.172 

Which absorbance spectrum (absorbance 
versus wavelength in nm) would correspond 
to a green solution? 

0.394 0.023 0.043 0.055 -0.002 0.106 0.172 

Heat is given off when hydrogen burns in air 
according to the equation. Which of the 
following is responsible for the heat? 

0.423 0.051 0.029 0.034 -0.081 0.087 0.198 

Chemistry is... - (1) easy...hard (7) 0.309 0.137 0.525 0.101 -0.016 0.233 0.454 

Chemistry is... - (1) complicated...simple (7) 0.137 0.111 0.235 0.126 0.004 0.703 0.596 

Chemistry is... - (1) confusing...clear (7) 0.246 0.121 0.476 0.153 0.016 0.620 0.709 

Chemistry is... - (1) 
comfortable...uncomfortable (7) 0.293 0.115 0.644 0.084 -0.065 0.110 0.536 

Chemistry is... - (1) satisfying...frustrating (7) 0.160 0.104 0.760 0.113 -0.034 0.039 0.629 

Chemistry is... - (1) challenging...not 
challenging (7) 0.150 0.091 0.084 0.013 0.019 0.619 0.422 

Chemistry is... - (1) pleasant...unpleasant (7) 0.153 0.105 0.756 0.090 0.092 0.032 0.623 

Chemistry is... - (1) chaotic...organized (7) 0.122 -0.005 0.372 0.159 0.065 0.108 0.195 

Chemistry research... - (1) harms 
people...helps people (7) -0.044 -0.045 0.064 0.055 0.715 -0.026 0.522 

Chemistry research... - (1) decreases quality 
of life...improves quality of life (7) 0.004 -0.075 0.047 0.064 0.740 -0.019 0.560 

Chemistry research... - (1) creates 
problems...solves problems (7) -0.001 0.065 0.041 0.069 0.612 0.058 0.389 

Chemistry research... - (1) causes society to 
decline...advances society (7) -0.011 -0.039 -0.012 0.105 0.651 0.012 0.437 

Rank Confidence - Confidence that you 
understand the material in this course 0.383 0.270 0.534 0.261 0.044 0.147 0.596 

Rank Confidence - Confidence that you can 
do chemistry 0.245 0.225 0.566 0.339 0.068 0.183 0.583 

Rank Confidence - Confidence in designing 
or changing an experiment to test a 
hypothesis 

0.149 0.269 0.376 0.599 0.028 0.153 0.619 

Rank Confidence - Enthusiasm for chemistry 0.099 0.209 0.623 0.216 0.114 0.038 0.503 

Level of Confidence. - Performing a 
literature search to find relevant background 
information 

0.028 0.129 0.089 0.616 0.034 0.003 0.406 

Level of Confidence. - Forming a hypothesis 0.110 0.097 0.135 0.782 0.050 0.072 0.658 

Level of Confidence. - Developing an 
experiment to test a hypothesis 0.143 0.183 0.161 0.754 0.043 0.051 0.653 

Level of Confidence. - Collecting and 
analyzing data to determine the results of an 
experiment 

0.279 0.094 0.199 0.733 0.110 0.081 0.682 

Level of Confidence. - Using results to 
support or refute a hypothesis 0.221 0.078 0.161 0.778 0.173 0.037 0.717 
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Table II.C: Number of factors (with a loading above 0.3) associated with each survey question. For questions that had 
multiple loadings above 0.3 the main factor had the highest loading value and the secondary factor had the second 
highest loading value. No questions had more than two loading factors above 0.3.  
 

Survey Question Number of Factors Main Factor Secondary Factor 

Concept - Types of bonding (non-polar covalent, polar 
covalent, ionic) 1 Factor1  N/A 

Concept - Reaction equilibrium 1 Factor1 N/A 
Technique - Quantitative measurement: using volumetric 

glassware and balances 1 Factor1 N/A 
Indicate which of the following intermolecular interactions 

is occurring in the area shaded in the diagram above. 1 Factor1 N/A 
Indicate which of the following intermolecular interactions 

is occurring in the area shaded in the diagram above. 1 Factor1 N/A 
How can you best explain the difference between the two 

titrations, given the curves in the graph above? 1 Factor1 N/A 
What would the titration curve for this sample look like 

compared to yours? 1 Factor1 N/A 
Which absorbance spectrum (absorbance versus 

wavelength in nm) would correspond to a green solution? 1 Factor1 N/A 
Heat is given off when hydrogen burns in air according to 
the equation. Which of the following is responsible for the 

heat? 
1 Factor1 N/A 

Concept - Relationships between physical properties and 
molecular structures 2 Factor1 Factor2 

Concept - Functional groups as a way of categorizing 
molecular structures 2 Factor1 Factor2 

Concept - Intermolecular interactions 2 Factor1 Factor2 

Concept - Acid and base reactivity 2 Factor1 Factor2 

Concept - Reaction kinetics and mechanisms 2 Factor1 Factor2 

Technique - Titration using a pH probe 2 Factor1 Factor2 

Technique - Error analysis 2 Factor1 Factor2 

Concept - Beer’s law 1 Factor2 N/A 

Technique - Thin layer chromatography (TLC) 1 Factor2 N/A 

Technique - UV/Vis spectroscopy 1 Factor2 N/A 

Technique - Calibration curves 1 Factor2 N/A 

Concept - Absorption of light by molecules 2 Factor2 Factor1 

Concept - Chromatography 2 Factor2 Factor1 

Concept - Electrochemistry 2 Factor2 Factor1 

Concept - Spectroscopy 2 Factor2 Factor1 

Technique - Calorimetry 2 Factor2 Factor1 

Technique - Serial dilutions 2 Factor2 Factor1 
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Survey Question Number of Factors Main Factor Secondary Factor 

Chemistry is... - (1) comfortable...uncomfortable (7) 1 Factor3 N/A 

Chemistry is... - (1) satisfying...frustrating (7) 1 Factor3 N/A 

Chemistry is... - (1) pleasant...unpleasant (7) 1 Factor3 N/A 

Chemistry is... - (1) chaotic...organized (7) 1 Factor3 N/A 

Rank Confidence - Enthusiasm for chemistry 1 Factor3 N/A 

Chemistry is... - (1) easy...hard (7) 2 Factor3 Factor4 
Rank Confidence - Confidence that you understand the 

material in this course 2 Factor3 Factor1 

Rank Confidence - Confidence that you can do chemistry 2 Factor3 Factor1 

Level of Confidence. - Forming a hypothesis 1 Factor4 N/A 
Level of Confidence. - Developing an experiment to test a 

hypothesis 1 Factor4 N/A 
Level of Confidence. - Collecting and analyzing data to 

determine the results of an experiment 1 Factor4 N/A 
Level of Confidence. - Using results to support or refute a 

hypothesis 1 Factor4 N/A 
Rank Confidence - Confidence in designing or changing 

an experiment to test a hypothesis 2 Factor4 Factor3 

Chemistry research... - (1) harms people...helps people (7) 1 Factor5 N/A 
Chemistry research... - (1) decreases quality of 

life...improves quality of life (7) 1 Factor5 N/A 
Chemistry research... - (1) creates problems...solves 

problems (7) 1 Factor5 N/A 
Chemistry research... - (1) causes society to 

decline...advances society (7) 1 Factor5 N/A 

Chemistry is... - (1) complicated...simple (7) 1 Factor6 N/A 

Chemistry is... - (1) challenging...not challenging (7) 1 Factor6 N/A 

Chemistry is... - (1) confusing...clear (7) 2 Factor6 Factor3  

In your own words, green chemistry means… 0 N/A N/A 

 



 

Appendix III: Logic Model 

The logic model for the general chemistry laboratory curriculum development, implementation, 
and outcomes was created with input from several of the primary stakeholders including the lab 
development team and Director of Undergraduate Research for the College of Chemistry.  A 
draft logic model was construct from my own knowledge of the program and from reading the 
Dow Foundation grant proposal and was then edited with input from the primary stakeholders.  

Figure III.A shows the most current version of the logic model for the curriculum. Since this 
curriculum has been developed and implemented over five years it has gone through three 
phases: creation, implementation, and assessment/dissemination. In the first phase, support and 
funding was obtained for the curriculum redesign and then the new curriculum was designed and 
developed. In the second phase, the new curriculum was implemented in the laboratory courses 
and iteratively refined. In the third and current phase, the curriculum implantation and outcomes 
are being evaluated and the curriculum is being disseminated to other institutions and colleagues.  

The logic model shows the outcomes and impacts for the curriculum organized around four main 
categories: students, GSIs, department, and assessment/dissemination. Student outcomes and 
impacts are the most immediately recognizable goals of the curriculum implementation. 
However, the designers of this curriculum also hope to have an impact on GSI teaching practices 
after they interact with this curriculum. They also aim for this curriculum to influence how the 
College of Chemistry views undergraduate education – namely that there will be more support 
for introducing undergraduate students to green chemistry and teaching students authentic 
science practices.  

 



 

 

Figure III.A: Logic model for the redesigned general chemistry laboratory curriculum at UC Berkeley 
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Chemistry
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••Teaching relief for faculty
••Stipends for graduate students 
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••Teaching relief for faculty
••Stipends for graduate students 
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Staff to support running of 
laboratory
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Staff to support evaluation and 
assessment of curriculum
••Stipends for graduate students 
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Purchase instrumentation and equipment

Create new curriculum and 
experiments 
••Provide students hands-on experience with 

modern instrumental analysis
••Integrate green chemistry concepts
••Expose students to the use of chemical science to 

address modern societal problems
••Give student choice for their development of 

chemical knowledge and skills
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••Instructors introduced to new curriculum by 

developers, provided supporting documents and 
summaries of curriculum

••Provide support for GSIs and instructors
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Students exposed to curriculum
••Exposed to lab curriculum
••Exposed to prelabs, in lab procedures, and post 
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••Sign up for lab lecture, office hours
••Take final exam
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••Attend lab lecture, GSI meetings
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Outputs
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Experiments developed and curriculum 
written
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••Instructors choose to USE new curriculum
••Support provided for GSIs and instructors 
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••Experiments and curriculum iteratively refined 
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Curriculum used by students
••READ lab manual (green chemistry, authentic 

practice focus)
••COMPLETED prelabs, in lab procedures, and 

post labs/formal reports
••ATTENDED lab lecture,  office hours
••COMPLETED final exam

Curriculum taught by GSIs 
••ATTENDED lab lecture, GSI meetings
••READ lab manual, GSI notes
••TAUGHT lab section(s), office hours 
••ENAGED with material, students
••GAVE feedback on experiments/curriculum 

Assessment data collected from GSIs, 
instructors, and students

Curriculum materials provided to other 
institutions

Outcomes

Improve student laboratory 
techniques and instrument skills

Increase student safety in the 
laboratory (green chemistry)

Increase understanding of green 
chemistry

Increase understanding of 
connection between chemistry 

and daily life 

Expose graduate students to 
curriculum focused on green 

chemistry and authentic practice 

Increase fundraising ability of 
College of Chemistry 

Curriculum implementation and 
outcomes evaluated for ongoing 
improvement and buy-in from 

faculty

Adoption of curriculum or goals 
by other 

departments/institutions 

Impacts

Improving scientific practices of 
students

Increase positive attitude of 
students towards chemistry

Increase relevance of chemistry 
and green chemistry 

Impact teaching practices of 
graduate students
••Give students choice
••Integrate green chemistry 

principles
••Show that chemistry addresses 

modern societal problems 
••Hands-on experience with 

instruments 

Increase fundraising ability of 
College of Chemistry 

Increased enthusiasm and 
support for undergraduate 
education from College of 

Chemistry

Increased focus on green 
chemistry and authentic practice 

at the undergraduate level 
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Problem statement: 
Transform traditional, verification based experiments to 

A curriculum focusing on authentic practices and green chemistry

UC Berkeley 
General chemistry 

laboratory curriculum


