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II – PROJECT REPORT 
1. General Information Date Submitted 8/1/2017 

a) Grant Number 15-34 
b) Name of Institution The Ohio State University 
c)  Mailing Address 1960 Kenny Rd 
  Columbus, OH  43210 
   
d)   Project Title  
e) Project Director(s) Kathleen A. Harper/ Ted M. Clark 
 Title(s) Sr. Lecturer/ Asst. Prof Phone 614-688-7538 Cell  

 
2. Project Staff 

List all professional personnel involved in conducting the project and related information.  Use additional lines if 
necessary. 

Staff Member Title & Discipline Responsibility % Time on the Project 
Kathleen Harper Sr. Lecturer, engineering Instr, design, oversight 12 
Ted Clark Asst. Prof, chemistry Instr, evaluation, oversight 8 
Rebecca Ricciardo Lecturer, chemistry Instr, evaluation 8 
Lin Ding Assoc. Prof, teaching & 

learning 
Instr, design, evaluation 3 

Brian Carpenter HS teacher, physics instruction 10 
Charles Deremer HS teacher, physics instruction 10 
Elizabeth Emmer Retired HS teacher, chem instruction 10 
Rick Jacox HS teacher, chem & physics instruction 10 
Heidi Kresge HS teacher, physics instruction 10 
Jessica Whitehead HS teacher, physical science logistics 5 
Thomas Wisard HS teacher, chemistry instruction 10 
Richie Tran UG student, engineering logistics 6 

 
3. Project Operation 

     PLEASE SUBMIT 3a – 3g WITH BOTH THE INTERIM AND FINAL REPORTS. 
       Use the headings provided below to describe your program.  Please include the Project Number, Institution and Project 
      Director(s) name at the top of each page of your document. 

a)   Describe major accomplishments. 
• Conducted 3 simultaneous, 3-week, 90 hour workshops. 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 repeated our unique 1-
week engineering workshop in Modeling, focused on incorporating elements of engineering into 
an existing Modeling curricular framework.  This workshop was only available to experienced 
Modelers.  The 53 participants represented 29 different public schools, 24 districts, 1 career 
academy, 6 parochial schools, 5 charter schools, and the District of Columbia.  Five were in the 



  
 
Proj. 15-34                              The Ohio State University                              K. A. Harper & T. M. Clark 

ITQ FY 2015 Interim/Final Project Report Parts I and II Page 2 
 

IMPROVING TEACHER QUALITY  
STATE GRANTS PROGRAM 

FISCAL YEAR 2015 
INTERIM – FINAL PROJECT REPORT 

 
 

process of interviewing for jobs – 4 were new teachers and 1 was preparing to return to the 
classroom.  This included 18 teachers who were taking their 2nd or 3rd workshop with us and 3 who 
had taken a Modeling workshop elsewhere.  No participants dropped out of the program. 
• Held three follow-up sessions (6 hours each).  The new executive officer of the American 
Modeling Teachers Association visited and addressed current and past participants at the January 
follow-up (our “Modelpalooza” conference-style event that all former attendees are invited to 
join.) 
• Welcomed participants from 17 schools that had not previously sent a participant to our 
workshops. 
• Teachers received classroom equipment and materials to support their use of Modeling 
instruction in their classrooms.  The equipment was distributed at the follow-ups. 
• Administered a new assessment tool aimed at discerning whether the workshops influenced the 
participants’ experimental design and/or data analysis skills.  Details of this are discussed below, 
along with those of a small administration of the assessment to students of participants. 

 
b) Describe internal evaluation used to measure the success of the participants in the project activities and how that 

related to the project objectives.  Identify project-developed or published instruments utilized.  Include relevant 
baseline data. 
1) The attendance of the participants.  This was essentially 100% during the summer.  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.  The 
introductory participants were perhaps the most enthusiastic group we have ever worked with.  
Attendance during the follow-ups was also strong, with the majority of people who missed 
citing reasons like coaching obligations, family events, or illness. 

2) Research-based assessments. Three different validated and reliable instruments were used in 
the evaluation including the Force Concept Inventory (FCI)1 , the Assessment of Basic 
Chemistry Concepts (ABCC)2, and the Test of Integrated Process Skills (TIPS II)3 were used. 
In the chemistry cohort initial scores (pre-tests) on the 27-question ABCC ranged from 16-27, 
with an average of 21.2 and a standard deviation of 4.7.   On the post-test scores ranged from 
18 to 27, with the average increasing to 23.6 and the standard deviation narrowing to 3.5.  The 
average increase was over 2 questions and the average normalized was a noteworthy value of 
0.28.  In the physics cohort initial scores (pre-tests) on the 30-question FCI ranged from 9-30, 
with an average of 23.7 and a standard deviation of 6.0.  On the post-test scores ranged from 
15 to 30, with the average increasing to 26.3 and the standard deviation narrowing to 4.0.  The 
average increase was approximately 2.5 questions and the average normalized was a 
noteworthy value of 0.33.  The 36-question TIPS II was as a pre-test only for both cohorts.  
Both groups scored quite high, with the physics averaging 33.2 (standard deviation = 1.7) and 
chemistry averaging 34.5 (standard deviation = 1.9).  Overall, the performance was relatively 
high on all instruments.  However, even for these knowledgeable teachers, the workshop led to 
comparable significant conceptual gains in both the chemistry and the physics workshops.  
This reflects that, in addition to potential pedagogical gains, the workshops are improving the 
content understanding of the participants. 
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3) 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 
summer workshop. The notebooks of the participants were 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. 

4) Lab question and reflection assessments.  This year, for the first time, we administered a 
laboratory question from a recent chemistry or physics AP examination, as appropriate, to the 
introductory workshop participants.  The teachers’ responses were score by intern Matthew 
Kennedy, who is a trained AP grader.  The physics participants averaged 6.9 out of 12, which 
is significantly higher than the national average of 4.4.  The chemistry participants were given 
an abridged version of the question, and averaged 3.1 out of 5, where the national student 
average was 1.3 out of 7. These results are even more notable when it is realized that most of 
the participants teach courses below the AP level, including physical science.  Further, we 
asked the participants to reflect on how, if at all, the workshop experience influenced their 
response to the question.  The participants indicated that the workshop had been an influence, 
citing a variety of factors.  To see whether this was a real effect or not, a second AP lab-style 
question was administered at the first follow up, also with an accompanying reflection.  The 
results were even stronger, and the reflections were more specific in nature.  Physics 
participants specifically described using graphical methods for problem solving and data 
analysis, multiple representations, and experimental design elements.  Chemistry participants 
used BCA tables.  We have included a draft paper that was submitted to the 2017 Physics 
Education Research Conference proceedings regarding this work. 

5) Engineering feedback.  Engineering participants were asked several questions about 
engineering as a pre- and post-survey.  The responses show a growth in awareness with regards 
to what engineering design is, what engineers do, and the skills and attributes engineers should 
have.   

 
c) Describe internal evaluation used to measure PK-12 student learning as a result of their teacher’s participation.   

Identify project-developed, teacher-developed or published instruments utilized.  Include relevant baseline data. 
 
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), 
and the average normalized gain calculated for the class. 
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• FCI Results 
Nearly 300 students completed both the pre- and post-test FCI.  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 concept of force in these students and, it could 
be added, in the general population.   Every class with pre- and post-test data showed gains.  One 
had a modest gain of 0.11.  All of the others exceeded a gain of 0.20, which is often identified as 
the goal for traditional instruction, illustrating the success of Modeling Instruction in these classes. 
 

• TIPS II Results 
Only a small number of teachers were in Physical Science courses during the 2016-2017 school 
year, and so a modest number of students completed the TIPS-II test pre and post.  Remarkable 
gains were shown by Kurtek, however, with the students scoring high on the pre-test, and then 
improving further during the course of the year 
 

• ABCC Results 
More than 800 students took the ABCC and completed both the pre- and post-test.  This was an 
outstanding participation rate.  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 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 5 to 16 on this 27-question test.  The post-test 
average scores ranged from 6 to 20.  For every class the average normalized gain was positive, and 
in five cases it was 0.20 or greater, which is an outstanding gain for this instrument, well above the 
improvement associated with traditional instruction. 
 
Table 1.  Physics Classes using the Force Concept Inventory (FCI) 

Instructor Number of students 
paired pre-post 

Avg. Score 
(30 questions) 

Avg. Normalized 
Gain 

Foster 64 Pre = 7.44 
Post = 15.34 

0.35 

Short 15 Pre = 7.90 
Post = 14.80 

0.31 

Grener 48 Pre = 6.60 
Post = 12.00 

0.24 

Smith 85 Pre = 9.89 
Post = 13.95 

0.18 

Kurtek 74 Pre = 7.82 
Post = 11.45 

0.11 
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Table 2.  Physical Science classes, other than Physics or Chemistry, using the Test of Integrated 
Process Skills (TIPS-II). 

Instructor Number of students 
paired pre-post 

Avg. Score 
(36 questions) 

Avg. Normalized 
Gain 

Kurtek  46 Pre = 30.7 
Post = 32.77 

0.46 
  

Naiman 69.  Not post tested. 
 

N/A N/A 

Patterson 16.  Not post tested. 
 

N/A N/A 

Sefton 62.  Not post tested. 
 

N/A N/A 

 
 
Table 3.  Chemistry Classes using the Assessment of Basic Chemistry Concepts (ABCC) 

Instructor Number of students 
paired pre-post 

Avg. Score 
(27 questions) 

Avg. Normalized 
Gain 

Price 77 Pre = 10.7 
Post = 16.6 

0.36 

Hoffenberth 
AP Chemistry 

22 Pre = 15.8 
Post = 19.8 

0.35 

Hoffenberth 
General Chemistry 

37 Pre = 8.8 
Post = 12.6 

0.21 

Berger 61 Pre = 10.5 
Post = 15.2 

0.28 

Mehl 95 Pre = 4.2 
Post = 9.7 

0.20 

Schultz 83 Pre = 9.5 
Post = 12.6 

0.18 

Malobabic 41 Pre = 11.8 
Post = 14.3 

0.16 

Johnson 55 Pre = 10.7 
Post = 13.3 

0.15 

Noonan 62 Pre = 9.8 
Post = 12.2 

0.11 

Mechler 83 Pre = 7.9 
Post = 10.3 

0.10 

Sims 55 Pre = 5.5 
Post = 6.7 

0.10 
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Navar 37 Pre = 7.2 
Post = 8.5 

0.07 

Myers  26 Pre = 6.7 
Post = 7.4 

0.02 

Hicks 103 Pre = 7.6 
Post = 8.1 

0.01 

 
 

Further, all current and past participants who teach AP courses were contacted to suggest giving 
their students the AP lab question from the summer.  The de-identified responses were scored by 
a trained AP reader (either Dr. Kennedy or Dr. Harper), who also provided the teacher with 
feedback for his/her students.  While over a dozen teachers indicated their willingness to 
participate, only 2 physics and 3 chemistry teachers provided student responses.  (A number of 
the teachers reported an unusually high number of school assemblies this spring, cutting into the 
time they planned to use on the assessment.)  While only one participating teacher was from the 
participating cohort, we are including information about all of the responses here, as it is the first 
time we have collected such assessment data. 
 
The two physics instructors who participated were one from our first cohort who has taken 3 
workshops and one who had significantly more teaching experience, but took his first workshop 
with us this year.  The results of the two classes were nearly identical, with slightly higher scores 
than those of the participants, an average of 7.4.  (The difference is not statistically significant, 
though.) 
 
The chemistry results were also strong, with all three classes performing more strongly than the 
teachers did during the workshop.  Average scores were 4.2, 3.0, and 2.3 out of 5, where the 
teachers averaged 1.3.)  All three of these teachers have taken at least 2 workshops with us.  
Interestingly, there is a correlation between the degree to which our staff perceives these teachers 
have understood and implemented the Modeling framework and the scores achieved by their 
students.  More data is needed to make this a formal claim, but the possibility is intriguing. 

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

changes. 
 

There were no changes to the original plan.  In an unexpected bit of luck, the chemistry interns 
from last year, Marie Wenzke and Matthew Kennedy, asked to intern with us another year, and 
they made valuable contributions.  Ms. Wenzke assisted in physics, and Dr. Kennedy assisted in 
the curriculum and engineering workshops, in addition to creating a social media presence for the 
workshop. 

 
e) Describe administrative, programmatic or recruitment problems encountered and how they were resolved. 

 
None. 
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f)  P  Please provide any other related project information that you would like to share with the ITQ staff. 

 
Dr. Harper is serving on the exam writing committee for the AP Physics 2 curriculum, largely 
because of her involvement with the Modeling movement, which has influenced the redesign of all 
science AP exams.  The College Board has expressed interest in learning more about Modeling 
across all the sciences, and Dr. Harper has recommended that Dr. Kennedy, due to his involvement 
and experience with Modeling across the science curriculum, be the person to visit them and make 
the presentation. 
 
The AMTA has asked our Modeling community to host the 2018 AMTA conference in the 
Columbus area.  We have agreed. 

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

from the High-Need LEA Principal Partner.  (This may be submitted as an EXCEL spreadsheet.) 
 
Please see attached.  The bolded names were Columbus City teachers at the time they applied, 
though they have moved to other districts since then.   
 

h) Describe, with supporting evidence, how your project impacted participants’ content knowledge, pedagogical 
knowledge and classroom practice.  Include appropriate measures/data sources used and improvement over baseline 
data.  (Details of this section may be placed in the external evaluator’s report.) 
 
Please see the assessment section above and relevant portions of the external evaluation. 
 

i) Describe, with supporting quantitative and qualitative evidence, how your project impacted PK-12 student learning 
outcomes as the result of their teacher’s participation in the ITQ program. Include appropriate measures/data 
sources used and improvement over baseline data.  Include student achievement on focus content through State 
assessments or valid and reliable student tests administered by the teacher or school.  (Details of this section may be 
placed in the external evaluator’s report.) 
 
Please see the assessment section above and relevant portions of the external evaluation. 
 

j) Provide a one-page maximum sample of participants’ comments about their: 
1) experience in the project; 
2) use of activities and/or strategies learned in the project with their students; and 
3) students’ performance and involvement as a result of their participation in the project. 

(Details of this section may be placed in the external evaluator’s report.) 
 
Please see the external evaluator’s report. 
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k) Identify the types of activities (ex:  summer institute, online learning community, face-to-face follow-up), including 
date of activity, number of participants, contact hours and content focus. 
 

Type of Activity Date of Activity Number of Participants 
Attending 

Contact  Hours 

Summer 
Workshop 

6/13/16 - 7/1/16 53  
(+ ~6 admin. one day) 

90 hours 

First follow-up  9/17/16   35* 6 hours 
Second follow-up  11/5/16  42* 6 hours 
Third follow-up  1/28/17      71** 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 most years of 
our program. 

Additionally, the out-of-state participant was not expected to attend follow-ups. 
 

l) Describe any replication of exemplary features and/or dissemination of results that occurred.  
 
Dr. Harper, Dr. Kennedy, and Mr. Deremer all participated in the annual conference of the 
American Modeling Teachers Association in Chicago in June 2016.  Dr. Harper was asked to lead 
discussions on the integration of engineering and Modeling.  Mr. Deremer’s description of the 
curriculum writing workshop (the only one of its kind in the country) attracted national attention, 
and the AMTA has already been in touch with Dr. Harper about expanding the offering.  Further, 
the executive officer of the AMTA urged our group to consider adding biology and middle school 
workshops to our offerings in 2017.  Dr. Kennedy was invited to Arizona to offer the first biology 
workshop in that state this past July and it was very well received.  Dr. Harper presented on the 
engineering workshop at the winter 2016, winter 2017, and summer 2017 meetings of the 
American Association of Physics Teachers, the 2017 Physics Education Research Conference, and 
in June 2016 at the American Society for Engineering Education.  Dr. Clark presented at the 2016 
Biennial Conference on Chemical Education.  

 
We continue to correspond with leaders of workshops in other locations, particularly Kathy Koenig 
in Cincinnati. The AMTA executive officer and Dr. Harper have had frequent phone conversations 
during the year. 
 

m) Describe any unexpected project outcomes. 
 
There will be at least two publications related directly to this grant’s work.  Details on both are 
elsewhere in this report (sections l and n). 
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n) If publicity regarding activities and/or accomplishments occurred, please include samples. 
 
In addition to the items mentioned above, Dr. Harper served as the moderator for a session on 
Modeling at the summer 2017 AAPT meeting, held near Cincinnati.  Mr. Deremer was invited to 
give a presentation, as was one of the curriculum teams from the FY15 workshop (Bob Engels, 
Michael Lerner, Taylor Kaar, and Linda Pollack).  The presentations were very well received.  
Further, the team of Lerner et al submitted a paper to The Physics Teacher magazine about the 
center-of-mass activities they developed, and it will be published this fall. 
 

o) Summarize changes you would make if you were repeating this project. 
 
None. 
 

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

Please submit electronically one copy of this report in WORD or PDF to: 
 

Dr. Alexis Collier 
c/o Megan Johnson 

MJohnson@highered.ohio.gov 
 

In the email subject line, please include the 
Project Number, Project Director’s name and Project Title 

file://obrfil01v04p.si.lan/BOR/ITQP/Karen%20Scott/SUMMER%20OF%202016/FY%202016%20Documents/FY%202016%20RFP%20Related%20Documents/MJohnson@highered.ohio.gov

