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1. General Information 

a) Grant Number FY 14-37 
b) Name of Institution The Ohio State University 
c) Mailing Address 1960 Kenny Rd 

 Columbus, OH  43210 
  

d) Project Title Modeling Instruction for Physics and Chemistry in Ohio 
e) Project Director(s) Kathleen A. Harper /Ted M. Clark 

Title(s) Senior Lecturer/ Assistant Professor & Facilities Manager 
Phone 614-688-7538 

 
2.  Project Staff 
     List all professional personnel involved in conducting the project and related data. Insert additional lines if necessary. 

 
Staff 

 
Title & Disciplines 

 
Responsibility 

% of Person’s Time on 
Project 

Kathleen Harper Auxiliary Faculty, 
engineering 

Instr., design, oversight 12% 

Ted Clark Assistant Professor, 
chemistry 

Instr., evaluation, 
oversight    

8% 

Rebecca Ricciardo Instructional Lab 
Suprevisor, chemistry 

Instr., evaluation, 
oversight 

8% 

Brian Carpenter H. S. teacher, physics Instruction 10% 
Charles Deremer H. S. teacher, physics Instruction 10% 
Elizabeth Emmer Retired H. S. teacher, 

chemistry 
Instruction 10% 

Rick Jacox H. S. teacher, chemistry 
& physics 

Instruction 10% 

Heidi Kresge H. S. teacher, physics Instruction 10% 
Jessica Nettler H. S. teacher, physical 

science 
Logistics 5% 

Thomas Wisard H. S. teacher, chemistry Instruction 10% 
Lin Ding Associate Professor, 

teaching & learning 
Oversight, instr. 2% 

Richie Tran Undergraduate student Logistics 6% 
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3.  Project Operation – PLEASE SUBMIT 3a – 3g WITH BOTH THE INTERIM AND FINAL 
     REPORTS.  Use additional sheets with the headings provided below.  Please include the Project Number, Institution   
      and Project Director(s) name at the top of each page. 

a) Describe major accomplishments. 

• Conducted 3 simultaneous, 3-week, 90 hour workshops from June 9- 26. One workshop 
was in chemistry, one was in physics, and one was a second-year curriculum development 
workshop with groups of participants working on Modeling instructional materials. The 
chemistry and physics workshops each contained elements of physical science, as well.  
Additionally, we offered the first-ever 1-week engineering workshop in Modeling, which 
focused on incorporating elements of engineering into an existing Modeling curricular 
framework.  This workshop was only available to experienced Modelers.  There were 53 
participants supported by the grant who completed the workshop. They represented 42 
different schools, 29 districts, 6 private schools, 1 charter school, and 3 states outside Ohio.  
Five were in the process of interviewing for jobs – 4 were new teachers and 1 was preparing 
to return to the classroom.  This included 25 teachers who were taking their 2nd or 3rd 
workshop with us and 1 who had taken a Modeling workshop elsewhere.  No participants 
dropped out of the program. 
 

However, there were three participants in the engineering workshop who did not teach 
science during the year:  1 was asked to teach social studies, 1 was developing professional 
development elementary school teachers, and one took a leave of absence due to a family 
health matter.  One physics participant left the classroom midway through the year, to move 
closer to family.  Of these 4 participants, 3 of them still attended the follow-up sessions.  We 
did not expect the 3 out-of-state teachers, particularly the ones from rural Kansas, to return for 
follow-ups, but the Tennessee teacher sought funding from her school to attend our third 
follow-up. 

 
• Administered content, beliefs, and scientific reasoning pre/post tests to participants 
(results discussed below) 
• Held three follow-up sessions (6 hours each) (Oct. 24, Dec. 5, & February 27). 
• Welcomed participants from 10 schools that had not previously sent a participant to our 
workshops. 
• Distributed equipment and materials to teachers to support their use of Modeling 
instruction in their classrooms.   
• Distributed materials to teachers for assessing the conceptual understanding of their 
students pre-and post-instruction during the 2015-16 school year.  (results discussed below) 
• For the third consecutive year, offered “Modelpalooza” (the third follow-up) as a mini-
conference with enough sessions submitted by former participants to fill the schedule with 
peer-led workshops and discussions.  At the request of former attendees, we also added 
presentations by Drs. Clark, Ricciardo and Harper.  We have included the program from the 
day.  See the external evaluator’s report for more details on the extremely positive response 
this event received. 
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b) Describe internal monitoring used to measure the success of activities in achieving 
project objectives.  Identify any project-developed or published instruments utilized. 
 
The success of the 3-week workshop portion of the project was determined by at least five 
measures: 
1) The attendance of the participants.  This was essentially 100%.  A few participants had 

legitimate reasons (like job interviews) to miss a few hours here or there, but all performed 
make-up work. In addition, the participation of the teachers was excellent, with no 
exceptions.  This was perhaps the most enthusiastic group of participants we have ever 
experienced. 

2) The content pre and post tests.  Conceptual gains for teacher-participants in both the 
physics and the chemistry workshops were impressive as measured by two established 
instruments- the  Force Concept Inventory and the Assessment of Basic Chemistry 
Concepts test.  The Force Concept Inventory (FCI) was used in a pre-, post-test format for 
the participants in the physics workshop.  The average pre-test score on the 30-question 
instrument was 22, and the average post-test score was 25.  When the pre- and post- scores 
are paired for each participant the average normalized gain is 0.52.  This means the 
participants achieved 52% of the possible gain on the instrument.  The Assessment of 
Basic Chemistry Concepts test (ABCC) was used in a pre-, post-test format for the 
participants in the chemistry workshop.  The average pre-test score on the 27-question 
instrument was 21.4, and the average post-test score was 22.9.  When the pre- and post- 
scores are paired for each participant the average normalized gain is 0.22.   

3) The beliefs pre and post surveys. The Test for Integrated Process Skill test (TIPS II) was 
also used.  This test in a valid and reliable instrument designed to examine the science 
process skills of middle and high school students.  Teacher performance on this 36-
question test was high to begin the workshop (avg. pre-score 33) and did not show a 
statistically significant change following instrument. 

4) Notebooks/journals. The participants were required to put all class work and notes in a 
furnished notebook. These notebooks were collected, read, and graded several times 
during the 3-week workshop. The notebooks of the participants were very detailed and 
thorough. We used the content of the notebooks as feedback for our course and adjusted 
our instruction to address any expressed needs or identified problems. 

5) Engineering feedback.  There does not exist an instrument to assess views about 
engineering or engineering design, so those participants were given a pair of free-response 
feedback questions.  Feedback was very positive, confirming that the selection of activities 
and discussions was appropriate for high school science teachers.  The feedback will be 
used to make subsequent offerings of the workshop even more productive. 

 

c) Describe any changes from the original proposal (e.g., activities, audiences served) 
including the rationale for the changes. 

 
Overall, the program has proceeded as planned.  We did make two modifications of note: 

1)  At the request of the American Modeling Teachers Association, which is formalizing 
the process of training workshop leaders, we officially took on two of our former 
participants as interns in the physics course.  We had two interns last year, as well, and 
found it enriched everyone’s experience, both participants and staff members.  The  
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presence of the interns has been so fruitful for all that we once again took interns for 
the 2016 workshops. 

2) When it appeared that enrollment would be low, we opened up the opportunity to take 
the workshop to teachers from out-of-state.  Even though we were not able to take this 
action until mid-May, three teachers took advantage of the opportunity to come to 
Ohio.   

 
d) Describe administrative, programmatic or recruitment problems that were encountered 

and how they were resolved. 
 

None 
 
e) If publicity regarding activities and accomplishments has been obtained, please describe 

and include samples.     
 

The Ohio State College of Engineering featured the new engineering workshop in a facebook 
story in July.  The text of the article, along with a link to it, are appended to this report. 

 
f) Please provide any other related project information that you would like to share with 

the Improving Teacher Quality Program Staff. 
 

Curriculum development participants Linda Bugosh, Bob Engels, Taylor Kaar, and Michael 
Lerner wrote a set of lessons specifically geared to address the focus on center-of-mass 
analysis in the redesigned AP physics curriculum.  Not only was their presentation at 
Modelpalooza very well received, they are about to submit an article to The Physics Teacher 
Magazine describing the approach.  Mr. Lerner shared their work at professional night during 
June’s AP Physics reading, and was very much a “belle of the ball” with the attention it 
received.  (The photo below does not show that behind Mr. Lerner is a statement thanking the 
Ohio Department of Higher Education and the Improving Teacher Quality program for the 
workshop funding.)   
 

 
 
Curriculum development participants Jessie Dorman and Kristina Newman and intern 
Matthew Kennedy continued to work with a select team to re-vamp existing Modeling biology 
materials used in some parts of the country to be appropriate for a much larger group of high 
schools throughout the country.  Dr. Harper has been a small part of the team that sought and 
received Ohio MSP funding to use these materials as the basis for a beta-version workshop in  
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2016.  It is notable that over half of the team working on these materials for nationwide 
distribution is connected with our workshops.  
 
Dr. Harper presented on the new engineering course at both the 2016 Winter Meeting of the 
American Association of Physics Teachers and at the 2016 Annual Conference of the 
American Society of Engineering Education.  Her work at the intersection of science teacher 
professional development, engineering professional development, and STEM education 
research has resulted in her appointment to the ASEE’s K-12 advisory committee to the Board 
of Directors and the AP Physics 2 exam writing committee.  Particularly in the second case, 
her experience with Modeling was cited as a primary reason for her selection.  She has also 
been a consultant to an Ohio Department of Education MSP project tasked with comparing the 
NGSS and Ohio Learning Standards and developing resources to help Ohio teachers more 
effectively incorporate the Visions into Practice portions of the Standards. 
 
As an amusing footnote, we would also like to include that participant Bob Engels is the 
teacher in the recent Verizon commercial with LeBron James in the science lab at St. Vincent-
St. Mary’s High School.   

 
g) Provide a list of all participants.  Include school district, school, grade, and subject area. 

Identify participants from the High-Need LEA Principal Partner. 
 
Please see attached.  The bolded names are the five teachers from Columbus City Schools.   

 
SUBMIT 3h through 3p for final reports only. 

 
h) Describe, with supporting evidence, how your project made an impact on participants’  
1) content knowledge and  
2) instructional approaches/teaching strategies. 

 
See the “internal measures” section, above, regarding the content knowledge and refer to the 
external evaluator’s report for details on changes in pedagogical approaches. 

 
i) Describe, with supporting evidence, how your project impacted student achievement. 

 
Three different validated and reliable instruments were used in the evaluation.  For the 
physics, chemistry, and other science course, e.g. 9th grade physical science, the 30-question 
Force Concept Inventory (FCI) , 27-question Assessment of Basic Chemistry Concepts 
(ABCC), and 36-question Test of Integrated Process Skills (TIPS II) were used, respectively. 
 
Data collected for the different teachers are listed in Tables 1-3.  Average values are listed for 
data collected at the start of the school year (“Pre“) and then at the end of the school year 
(“Post”).  For instructors contributing both pre- and post-test data, only the paired responses 
were used.  In this table the normalized gains were then calculated for every student, where: 
Normalized gain = (Post score – Pre score) / (Number of question on exam – Pre score), 
 
The final column shows the result of averaging all of the individual students’ gains. 
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Table 1.  Physics Classes using the Force Concept Inventory (FCI) 

Instructor Number of students 
paired pre-post 

Avg. Score 
(30 questions) 

Avg. Normalized 
Gain 

Engels 41 Pre = 7.8 
Post = 20.2 

0.56 

Smith  26 Pre = 8.4 
Post = 20.3 

0.55 

Lerner 52 Pre = 10.8 
Post = 19.2 

0.48 

Bugosh 75 Pre = 8.9 
Post = 16.9 

0.39 

McDonald 40 Pre = 6.6 
Post = 10.9 

0.18 

Kurtek 75 Pre = 7.8 
Post = 11.5 

0.11 

Hollern 89 Pre = 6.3 
Post = 8.0 

0.06 

Thompson 74 Pre = 8.1 N/A 
Grener 72 Post = 12.2 N/A 
Kaar 52 Pre = 7.4 N/A 

Hawk* 18 Pre = 10.7 N/A 
*left classroom mid-year 

 
 

Table 2.  Chemistry Classes using the Assessment of Basic Chemistry Concepts (ABCC) 
Instructor Number of students 

paired pre-post 
Avg. Score 

(27 questions) 
Avg. Normalized 

Gain 
Goudy 23 Pre = 12.1 

Post = 16.2 
0.28 

Bernat 90 Pre = 10.0 
Post = 13.0 

0.18 

Hicks 101 Pre = 7.8 
Post = 8.4 

0.03 

Hiles 47 Pre = 7.6 
Post = 8.6 

0.03 

Kelly  31 Pre = 6.7 
Post = 7.3 

0.02 

Mohasses 17 Pre = 6.4 
Post = 7.2 

0.02 

Kalix 46 Pre = 15.3 N/A 
Coe 100 Post = 14.3 N/A 

Vogel 41 Pre = 8.8 N/A 
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Table 3.  Physical Science classes using the Test of Integrated Process Skills (TIPS-II). 
Instructor Number of students 

paired pre-post 
Avg. Score 

(36 questions with 
sub-scales) 

Avg. Hake Gain 

Kurtek  58 Pre = 10.9 
Post = 30.4 

0.68 
  

    
Wallin 37 Pre = 19.4 

Post = 20.7 
0.02 

Goudy 57 Pre =  19.7 
Post = 20.7 

0.00 

Hall 16 Pre = 14.7 
Post = 13.8 

-0.07 

Lemyre  74 
  

Pre = 26.0 
Post = 26.6 

-0.24 

Dotson  70 Pre = 22.6 N/A 
Doup  103 Pre = 15.1 N/A 
Hallal 62  Pre = 19.8  N/A 
Hood 78 Pre = 25.2 N/A 
Jensen 99 Pre = 24.2 N/A 
Vogel  24 Pre = 28.5 N/A 
Molloy 58 Pre = 17.6 N/A 

 
• FCI Results 

More than 600 students took the FCI as a pre- or post-test in their physics course, and paired pre-, 
post-data were collected for about 400 students.  Both of these values are among the highest for 
any of the physics modeling workshops offered in Ohio, and therefore provide an excellent 
opportunity to evaluate student performance in these classrooms.  As is commonly found, pre-test 
scores on this 30-question instrument were extremely low for every class.  This reflects the well-
known prevalence of misconceptions regarding the idea of force in these students and, it could be 
added, in the general population.  
 
Every class with pre- and post-test data showed gains.  Two classes had reasonable, modest gains 
(0.06 and 0.11) and one class had strong gains (0.16).  The average gains for the four other 
classes, ranging from 0.39 to 0.56, are remarkable.  Scores of about 20 on this instrument reflect 
students having a Newtonian conception of force.  To achieve this on such a large scale for high 
school students is very significant.  It is difficult to overstate the significance of this result, as 
those teachers who complete a modeling workshop dramatically improve the performance of their 
physics students.  These top four scores all came from teachers who were in the curriculum 
development workshop.  Three of them (Engels, Lerner, and Bugosh) were in at least their 3rd 
year of teaching with Modeling. 

 
• ABCC Results 

About 500 students took the ABCC as a pre- or post-test in their Chemistry course, a number very 
similar to the total from last year, and more than 300 students completed both the pre- and post-
tests.  Unlike the FCI, the ABCC does not focus on a single topic, but rather includes several 
topics typically found in a year-long introductory chemistry course.  Some of these topics are  
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examined with a single question, and others with several questions, e.g. conservation of matter, 
physical changes, and energy.   The instrument also includes several paired questions, in which 
the student answers a question and then provides a reason for their answer in the next question. 
The class average pre-test scores ranged from 6 to 15 on this 27-question test.  The post-test 
scores ranged from 7 to 16.  This reflected only modest change and, indeed, the normalized gains 
were small for four classes (about 0.02) but more significant for two classes (0.18 and 0.28).   
 
One aspect of the ABCC instrument that is potentially problematic is that some questions 
combine two concepts, dimensions, and that gains in one dimension may not correspond to gains 
in the other.   In other words, students may improve in one dimension but still get the overall 
question “wrong.”  For this reason, greater attention was given to question 5 on this instrument 
since it includes two concepts related to the topic of stoichiometry.  In this question the student  
must make connections between the symbolism of a chemical equation and the sub-microscopic 
representation of a particle diagram.  The two dimensions for this question are identifying the 
molecule and the topic of conservation of matter in terms of identifying the effect of a limiting 
reactant.   Table 4 includes normalized gains with respect to the overall question (both 
dimensions), and also for the dimension of the limiting reactant and the dimension of the 
molecule.  

 
Table 4.  Normalized gain data for question 5 on the ABCC.  This stoichiometry question includes 
two dimensions (limiting reactant and molecule).  Instructors A-G refers to data collected for 
instructors in prior modeling workshops, and instructors H-M refers to data collected from 
General Chemistry in college courses. 
 

 Normalized gain  
Instructor n Limiting & 

Molecule 
Limiting 
Reactant 

Molecule Overall Test 

This Workshop     
Gaudy 23 0.14 0.13 -0.13 0.28 
Bernat 90 -0.01 0.13 -0.13 0.18 
Hicks 101 -0.01 -0.06 -0.09 0.03 
Hiles 47 -0.06 -0.14 0.00 0.03 
Kelly  31 0.04 0.04 0.00 0.02 

Mohasses 17 0.00 0.14 -0.07 0.02 
 

Prior Workshops 
    

A 22 0.32 0.35 0.35 --- 
B 26 0.29 0.50 0.44 --- 
C 27 0.27 0.33 0.36 --- 
D 38 0.24 0.25 0.04 --- 
E 12 0.08 0.22 -0.25 --- 
F 96 -0.01 0.13 -0.13 --- 
G 125 -0.02 0.02 0.00 --- 

General Chemistry     
H 226 0.55 0.77 0.54 --- 
I 511 0.36 0.50 0.44 --- 
J 193 0.18 0.21 0.37 --- 
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K 1216 0.12 0.17 0.20 --- 
L 416 0.06 0.04 0.17 --- 
M 249 0.03 0.03 0.13 --- 

 
On this stoichiometry question, the overall student results were mixed for participants in this 
workshop.  One instructor had a gain of 0.14 for the overall questions.  This is the same instructor 
that had the best overall score.  It is interesting that these students showed greater improvement in 
terms of identifying the limiting reactant and greater difficulty in terms of identifying the 
molecule.  Indeed, it appears teachers from this workshop were able to improve student 
performance in terms of limiting reactant, whereas identification of the correct molecule was quite 
difficult.  Is this a function of how modeling instruction addresses stoichiometry?  Inspection of 
data from prior workshops shows that many instructors do achieve noteworthy gains in terms of 
the correct molecule.  However, in no case, does the gain in the molecular dimension exceed the  
gain in the limiting reactant.  Extending this analysis to university-level students, this pattern 
begins to change, i.e. many instructors have larger gains in the molecule dimensions.   It is 
interesting to note that instructor “H” is a college professor that includes aspects of modeling in 
his classroom.   These findings suggest that, in terms of stoichiometry, a strength of modeling 
instruction is the topic of conservation of mass and how the limiting reactant is included in sub-
microscopic particle representations. 
 
The two dimensions of the question were also examined with contingency tables.  Such an 
approach allows one to consider whether the dimensions exhibit hierarchical behavior, i.e. 
knowledge of one is a precursor to understanding the other. 

 
Table 5.  Contingency conditions for two dimensions on question 5 on the ABCC along with 
hierarchical implications.   

 Correct Molecule Implies  
Correct Limiting 

(Limiting precedes Molecule) 

Correct Limiting Implies 
Correct Molecule 

(Molecule precedes Limiting) 
Instructor Pre Post Pre Post 

This Workshop     
Gaudy 0.28 0.55 0.25 0.83 
Bernat 0.66 0.36 0.34 0.43 
Hicks 0.26 0.29 0.15 0.15 
Hiles 0.43 0.40 0.50 0.33 
Kelly 0.57 0.62 0.36 0.45 

Mohasses 0.50 0.25 0.33 0.50 
     

Prior Workshops     
A 0.60 0.81 0.60 0.81 
B 0.62 0.65 0.50 0.65 
C 0.33 0.72 0.20 0.62 
D 0.35 0.65 0.33 0.81 
E 0.00 0.20 0.00 0.50 
F 0.31 0.55 0.29 0.37 
G 0.43 0.34 0.32 0.27 
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General Chemistry     
H 0.57 0.75 0.54 0.91 
I 0.44 0.69 0.38 0.72 
J 0.50 0.69 0.54 0.56 
K 0.63 0.69 0.33 0.45 
L 0.47 0.63 0.33 0.37 
M 0.41 0.47 0.47 0.38 

Bold values designate contingency values greater than two-thirds. 
 

As shown in Table 5, neither high school nor college students exhibit a hierarchical understanding 
in either dimension at the beginning of instruction.   Following General Chemistry instruction, 
students adopt a similar hierarchical understanding where an understanding of limiting reactants 
readily leads to an understanding of the correct molecule in a particle representation.  For these  
same students, the opposite hierarchical understanding, where knowledge of the molecule leads to 
an understanding of the concept of limiting reactant, varies dramatically for different instructors.  
Although high school students do not seem to adopt this same hierarchical framework, there are 
numerous examples where a knowledge of limiting reactant seems to precede knowledge of the 
correct molecule. 

 
• TIPS II Results 

More than 725 students took the TIPS II either as a pre or post-test, with approximately 250 
completing both.  Scores on the pre-test varied considerably for students enrolled in the different 
schools.  Averages ranged from approximately 10 to 30 correct on the 36-question test, which 
suggests a possible ceiling effect for those students near the maximum.  Even more striking was 
the range in normalized gains for the paired data, with one class showing large gains, one showing 
a decrease, and the others little change.  To place these results in context, a previous investigation 
found that inquiry-based pedagogy led to statistically significant gains in scientific process skills 
compared to traditional instruction, but the gain was quite modest (about 2%).  The gains 
described here generally meet or exceed this value. 
 
In terms of overall scores on the test, previous investigations have found a strong correlation 
between grade level and performance on the TIPS II. This relationship is shown in Figure 1.  
Nearly all of the classes investigated here include average scores that exceed these grade level 
results. 

 

 
Figure 1.  Average scores on the TIPS II test reported by Yearny 
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Overall, it may be concluded that this year’s workshops impacted close to 2,000 students in Ohio.  
The conceptual gains for these students were most apparent for those in Physics courses.  This 
reflects the maturity of modeling pedagogy for this subject, the relative Modeling experience of 
the teachers who  submitted matched assessment data, and the excellent alignment of the FCI with 
high school physics instruction.  Gains in Chemistry were mixed.  However, it should be noted 
that the ABCC includes a wide variety of topics.  A closer examination of a stoichiometry 
question reveals that modeling instruction leads to conceptual gains on this topic, but that these 
students may have difficulty when questions require the combining of multiple ideas in the same 
question.  Finally, in terms of Physical Science students, students in modeling classes are doing  
very well compared with those of a comparable grade level.  Gains in these students’ scientific 
process skills were generally limited, although in one example they were quite significant. 
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j) Provide a sample of participants’ comments  
1) about their experience in the project, 
2) after using activities and/or strategies learned in the project with their students, and 
3) about their students’ performance and involvement as a result of their participation 
in the project. 

 
Please refer to the evaluator’s report. 
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k) Use the format below to list project activities.  “Type of Activity” might include 
categories such as (but not limited to) summer institute, follow-up session or online learning 
community.   

 
Type of Activity Date of Activity Number of Participants 

Attending 
Contact  Hours 

Summer 
Workshop 

6/9-26/15  45 
(+3 admin. one day) 

90 hours 

First follow-up  10/24/15   23* 6 hours 
Second follow-up  12/5/15  28* 6 hours 
Third follow-up  2/27/16     53 ** 6 hours 

*  Advanced participants were not required to attend the first follow-up.  Engineering 
participants were not required to attend the first or second follow-up. 

**  Several past participants attended all or part of the day, representing EVERY year of our 
program. 

Additionally, the 3 out-of-state participants were not expected to attend follow-ups. 
 

l) Describe the content focus of each follow-up session. 
 

The first two follow-up sessions focused on subject-specific content.  The chemistry workshop 
addressed atomic theory, acid-base chemistry, and equilibrium; in the physics follow-ups 
attention was given to projectile motion and circular motion.  The advanced participants used 
their time at the follow up to brush up the units they developed over the summer based upon 
their experiences so far during the school year.  They also planned the presentations of these 
units for the third follow-up. 
 
As described above, the third follow-up session was in a conference format, bringing together 
participants from many years of workshops in both chemistry and physics.  The participants 
had choices of mini-workshops or discussion groups on a variety of topics.  A schedule is 
attached.  All follow-ups provided participants with opportunities to share and discuss their 
challenges and successes implementing Modeling techniques in their classrooms. 

 
m) Describe any unexpected project outcomes. 

 
The only thing that comes to mind is the above-mentioned initiative of the center-of-mass 
group to write an article about their product. 
 

n) Summarize changes you would make if you were doing this project again. 
 

None. 
 

o) Enclose a small sample of materials developed for the project and a small sample of 
materials developed by the participants. 

 
The materials used in the workshop are almost all available through the Modeling Instruction 
web site or by contacting the American Modeling Teachers Association. 
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Modeling-inspired lessons were prepared by teacher participants in the 2nd year workshop, 
consisting of worksheets, teacher lesson plans, PowerPoint slides, etc.  These substantial sets 
of documents are available on media storage devices, like CD-ROMs.  If representative 
documents are desired, please ask and they will be provided. 

 
p) Please enclose a copy of the external evaluator’s project evaluation report. 

 
Enclosed. 

 
Please submit one copy of this report to: 

 
Russell O. Utgard, 

Ohio Board of Regents 
Improving Teacher Quality Program 

25 South Front Street 
Columbus, Ohio 43215-3414 

(614) 752-8810 (Direct Dial) or (614) 466-6000 
rutgard@regents.state.oh.us 
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