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INTRODUCTION 
 
Modeling Instruction for Physical Science and Chemistry in Ohio, developed and implemented 

by faculty at the Ohio State University (OSU), is designed to demonstrate techniques and 
strategies that high school physics, physical science, and chemistry teachers can utilize in their 
classrooms that will result in more inquiry-based learning experiences for their students. This 
marks the eighth year that the Ohio Board of Regents (OBR) has funded this initiative. Three 
modeling programs were offered during the three-week period from June 11-29, 2012. They 
included two Year 1 course offerings and an advanced Year 2 experience. The abbreviations 
below will be used throughout this report to denote the respective workshops:  
 

 PHYS1 = Year 1 – Physics/Physical Science Modeling Workshop (previously 
offered in 2004-05, 2006-07, 2007-08, 2008-09, 2009-10, 2010-11, and 2011-12)  

 
 CHEM1 = Year 1 – Chemistry Modeling Workshop (also taught in 2007-08, 2008-

09, 2009-10, 2010-11, and 2011-12).  
 
 YEAR2 = Year 2 – Advanced Workshop (previously taught in 2005-06, 2007-08, 

2009-10, 2010-11, and 2011-12). This course is designed to help teachers who took 
one of the first year courses (Physics/Physical Science, Chemistry Modeling, or 
Physical Science/OGT) modify their curriculum and lessons so that they are 
consistent with their efforts to use modeling and inquiry-based instruction.  

 
Instructional Team 

 
Positions and responsibilities of the instructional team members are outlined in Table 1.  
 

Table 1: Instructional Team by OSU Position/District and Modeling Responsibilities  
 

OSU Position University Staff Modeling Responsibilities 

Lecturer in Engineering 
Education Innovation Center 

Dr. Kathy Harper Admin./YEAR2 and PHYS1 Contributor 

Assistant Professor in Chemistry Dr. Ted Clark Admin./YEAR2 and CHEM1 Contributor 

Assistant Professor in Education Dr. Lin Ding Educational Consultant 

Undergraduate Student Hannah Zierden Support and logistics 

District Teacher-Instructors Modeling Responsibilities 

Avon Lake HS Liz Emmer CHEM1 Instructor 

Dublin Coffman HS Heidi Kresge YEAR2 Instructor 

New Albany HS 
Jessica Nettler 
Stacey Raymond 

Support and logistics 

Olentangy HS Mary Whalen PHYS1 Instructor 

Ontario HS Rick Jacox YEAR2 / CHEM 1 Instructor  

Desert Ridge HS (Arizona) Tamara Gwara CHEM1 Instructor 

Pickerington HS - North Doug Forrest PHYS1 Instructor 

 
Dr. Kathleen A. Harper is the Project Director. Dr. Harper has been one of the co-Principal 
Investigators since the program was first funded in 2004-05. Dr. Ted Clark is the other co-
Principal Investigator. Additional members of the university instructional team included Dr. Lin 
Ding, an Assistant Professor in Education, and Hannah Zierden, an undergraduate student, 
provided administrative support. As is in previous years, experienced high school teachers who 
had previously completed the Modeling Workshops were the primary workshop instructors. 
During the 2012-13 implementation, five teachers from five different Ohio districts served as the 
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teacher-instructors. In addition, one of the CHEM1 instructors, Tamara Gwara, an experienced 
modeling teacher from Arizona worked with the summer workshop.  
 
The host school this year was New Albany High School, northeast of Columbus. According to 
the PI, “The facilities were good and the support was terrific!” The leadership designated a 

stipend for two New Albany teachers to assist with logistics, which helped to ensure effective 
use of the location. Moreover, since many of the school’s chemistry and physics staff had 
attended previous workshops, they were well aware of participants’ needs.  
 
Participants, Evaluation Surveys, and Other Evaluation Activities 

 
Forty-eight participants completed the three-week summer course. Surveys were developed by 
Institutional Research Consultants, Ltd. (IRC), the external evaluator, and administered by the 
instructional team. There were two Pre-surveys: the one required by OBR and one developed 
by IRC. These surveys covered participants’ opinions about science teaching, instructional 
practices, and demographics. IRC combined the two preliminary surveys, and this report 
provides analysis of selected OBR questions and all the IRC items. IRC also developed an End 
of Workshop Survey that the instructional team administered at the end of the summer session. 
Everyone in the YEAR2 and 94 percent of the respective YEAR1 groups completed the Pre-
survey (a 96% response rate overall). All 48 participants returned the End of Workshop Survey.  
All but three CHEM1 (83%) teachers completed the Post-survey, resulting in a 94 percent 
response rate overall.  Table 2 has the participant and response counts for the respective 
workshops. 

 
Table 2: Survey Response Rates by Workshop 

 

Workshop 
Total in 

Program  

OBR/IRC  
Pre-survey End of Workshop

 
OBR/IRC  

Post-survey 

Surveys Return Rate Surveys Return Rate Surveys Return Rate 

PHYS1 17 16 94.1 17 100.0 17 100.0 

CHEM1 18 17 94.4 18 100.0 15 83.3 

YEAR2 13 13 100.0 13 100.0 13 100.0 

TOTAL 48 46 95.8 48 100.0 45 93.8 

 
The Pre-survey and End of Workshop survey results were covered extensively in an interim 
evaluation report.1 Parts of that report are repeated and updated here. The focus in this 
document is on participants’ opinions about and use of modeling toward the end of the project 
year. We also analyze and discuss the differences between their pre- and post-survey 
responses.  
 
We also gave the instructional team an opportunity to have their observations and insights 
about the program incorporated into this report. We administered an online survey to the six 
teacher-instructors who were part of a workshop instructional team, interviewed Dr. Harper, and 
received a written response from Dr. Clark. Their input provided confirmation of the impacts on 
the teachers and additional examples of school and district benefits. Finally, their feedback 
enhances our awareness and understanding of program changes that they have made each 
year. 
 

 
 

                                                
1
 IRC submitted a report to Dr. Harper on the results from the Pre-survey and End of Workshop Survey on 

April 5, 2013. 



 

IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2012-2013   3 

 
Current Position, Reasons for Choosing the Program, and Credit Received 
 

Almost all of the respondents were regular teachers (98%); there was only one exception, a 
PHYS1 participant, a long-term substitute, marked the “other” option (Table 3). Since the 
workshops were designed for high school teachers, most participants (91%) taught at this grade 
level. Three of the four middle school teachers (9%) were in the YEAR2 group (23%). Most 
taught only science (96%). One (2%) taught math only and another was responsible for both 
science/math; both of these participants were in the PHYS1 class. Appendix 1 provides 
additional detail on participants’ characteristics.  

        
Table 3: Current Position in Pre-survey and Post-survey 

 

 
Pre-survey 

N=56 

Post-survey 
N=50 

 N % N % 

Teacher 54 96.4 48 96.0 

Special Education, Resource or Inclusion Teacher 1 1.8 1 2.0 

Other (Pre-survey: Teacher/Administrator; Post-
survey: Long-term substitute) 

1 1.8 1 2.0 

 
Table 4 presents reasons for participants’ decision to take part in one of the workshops. The two 
top factors were encouragement by a former participant (70%) and their own initiative (50%). 
Three (7%) said they were encouraged by the project director. Six (13%) gave an “other reason” 
which included encouragement from others, “Doug Forrest [one of the teacher-instructors]” and 
“Ohio University Professor, Mark Lucas.” Two others viewed the professional development as 
valuable due to coverage of chemistry and one had a new assignment to “physics next year.” 

Two were taking the class because of good prior experiences with other Modeling courses, 
“This is my 3rd year,” and “Took modeling physics and second year wanted to see how 
chemistry modeling worked.” The remaining responses included two (4%) who noted that school 

staff agreed that the program was needed.  
 

Table 4: OBR Pre-survey – Reasons for Choosing Program1 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 

a. Applied on my own initiative 37.5 64.7 46.2 50.0 

b. Participation was required by the school district 0.0 0.0 0.0 0.0 

c. School district provided incentives to participate 0.0 0.0 0.0 0.0 

d. Encouraged to participate by the project director 6.3 5.9 7.7 6.5 

e. School staff agreed that the program was 
needed 

6.3 5.9 0.0 4.3 

f. Encouraged to attend by a former participant 62.5 76.5 69.2 69.6 

g. Other reason  18.8 11.8 7.7 13.0 
 

1
Total can add to more than 100 percent, as respondent could give more than one response.  

 

Eighty-nine percent indicated that they are receiving graduate credit (Table 5). More than two-
fifths (41%) will receive credit toward continuing education. Approximately a third are receiving 
credit toward their certification/licensure (37%) and expected to receive credit toward a salary 
increase (33%). Only two participants (4%), both in PHYS1, did not expect to receive any credit.  
 



 

IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2012-2013   4 

Table 5: OBR Pre-survey – Types of Credit Participant Will Receive1 

 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 

a. Graduate credit 81.3 94.1 92.3 89.1 

b. Undergraduate credit 0.0 0.0 0.0 0.0 

c. Credit toward salary increase 25.0 47.1 23.1 32.6 

d. Credit toward continuing education 25.0 52.9 46.2 41.3 

e. Credit toward certification/licensure 31.3 35.3 46.2 37.0 

f. No credit given 12.5 0.0 0.0 4.3 

g. Other  0.0 0.0 0.0 0.0 

 
1
Total can add to more than 100 percent, as respondent could give more than one response.  

 
Participants hailed from 25 districts (see Appendix 2A). Most participants (83%) taught in public 
schools; however, eight (17%) came from five different private entities. The districts with the 
greatest number of teachers were Columbus City Schools with six (13%), South-Western with 
four (8%) and Worthington with three (6%). The workshops continue to attract teachers 
statewide. More than two-fifths (42%) of participants were from counties more than an hour’s 
drive from the training site. The PIs once again requested funding which allowed them to offer 
local temporary housing to teachers whose residence was outside the central Ohio service area. 
Appendix 2B has the district and school ratings; five participants (10%) were from schools with a 
Continuous Improvement rating and two (4%) were at schools in Academic Emergency. 
 
Physics, Physical Science, and Chemistry Classes   

 
The extent to which the teachers are responsible for one or more sections of physics, physical 
science, or chemistry provides a general idea of the extent to which modeling instruction is 
needed and would likely be utilized in a classroom. We reviewed the course loads for all the 
teachers (see Appendix 3). During the 2011-12 and 2012-13 school years, a third to more than 
half taught each of the target courses—physics (54-56%), physical science (37-47%), and 
chemistry (44-48%). On the Pre-survey, all but six of the teachers (87%), which included one 
middle school teacher, taught at least one of the specified discipline areas. On the Post-survey, 
42 respondents (96%) reported teaching at least one of these courses in 2012-13; only one 
teacher in each workshop was not assigned to at least one of the specified courses. These 
results confirm that the participants have a high level of responsibility for physics, physical 
science, and chemistry classes at their schools. Modeling is applicable to the courses they 
teach and their students will potentially benefit from the changes in instructional practices. 
 
BACKGROUND OF PARTICIPANTS 
 

Appendix 1 provides teachers’ demographics on all available items. The overall distribution was 
nearly even on gender (male=52% and female=48%); however, PHYS1 was more than two-
thirds male (69%) and CHEM1 had more females (59%). With the exception of one black male 
in CHEM1 (2%), everyone was white (98%). More than half (51%) of this year’s participants 
were under age 41, which probably makes this the youngest cohort yet. A high 44 percent of the 
PHYS1 teachers were under 30, though there was a balance, as half of this group was between 
41-60 years old. Overall, there was even representation of age, as the range of each age 
category was 20-29 percent.  
 
Consistent with their relative youth, more than two-fifths (44%) had five years or less of teaching 
experience. YEAR2 (69%) had the most with more than five years of teaching experience; 
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CHEM1 (65%) was next, while only 38 percent of the PHYS1 teachers had this much classroom 
time. Only a little over a third (35%) had been at the same school for more than five years, 
which was the case for only two of the PHYS1 participants (12%). 
 
Two-thirds (67%) had master’s degrees, 29 percent reported a bachelor’s degree, and two (4%) 
had a doctorate. The most frequently mentioned degree areas were Science Education (61%), 
Physics/Physical Science (37%), and Chemistry/Biochemistry (33%). Fewer than usual had a 
background in Biology or Life Science (22%). A fifth (20%) listed “other” degree areas. These 
included additional science areas (astronomy, comprehensive science, STEM, and pharmacy) 
and other education-related degrees (curriculum and instruction, gifted education, school 
counseling). One had a degree in French and another listed “second language learning”. 

 
In summary, participants overall were experienced teachers, but there continued to be a mix of 
veteran and novice teachers, which could be a challenge for the instructional team. The PHYS1 
team especially had a high proportion of teachers in the first five years of their careers.  
 
OPINIONS ABOUT THE SUMMER WORKSHOPS AND THEIR IMPACTS 

 
All 48 teachers who took part in a summer workshop completed an End of Workshop Survey. 
Appendices 4-7 provide participants’ responses to questions about the impact of the session 
and the extent to which their understanding increased because of their experience. Selected 
open-ended responses are integrated into the report and additional comments were included 
only in the preliminary report (see footnote 1 on page 2).  
 
Summer Workshop Highlights 

 
Appendix 4 presents participants’ opinions about the workshop at the end of the summer 
session. All respondents confirmed the following: 
 

 They gained skills in how to use inquiry in their classrooms.   
 

 This workshop enhanced their confidence in teaching science. 
 
 They increased their ability to see connections among science concepts. 
 
 Overall, this workshop was a successful professional development 

experience.   
 

 They would recommend this workshop to other teachers. 
 
High proportions (84-100%) of each group affirmed the following:   
 

 They improved their content knowledge (98%).2 
 

 This workshop contributed positively to their attitude about science (96%). 
 

 They increased their ability to see connections between science and 
mathematics (98%). 

 
 They had adequate time to reflect on and relate material to their experience 

and needs (98%).  
 

                                                
2
 The overall percentage is indicated in each bullet. 
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 They gained skills in complex thinking and reasoning (96%). 
 

 They feel better prepared to encourage science activities in their buildings 
(100%).  

 

 Participants’ questions and concerns were addressed effectively (98%). 
 

 The workshop helped them become a more effective teacher (98%). 
 
There was substantial variation in the response by workshop type on only one item this year. At 
the end of the summer course, YEAR2 (92%) expressed readiness to provide professional 
development for teachers in their building on the specific activities covered; however, the 
PHYS1 teachers (71%) and the CHEM1 (78%) had more reservations about their ability do this. 
 
Compared to impacts in other areas, participants have generally been less likely to agree that 
the workshops improved their understanding of how to apply the science standards. Consistent 
with the prior cohort, about four-fifths of each group (Overall=85%, PHYS1=91%, CHEM1=78%, 
and YEAR2=85%) confirmed that the summer session contributed to their ability to cover the 
science standards. 
 
A higher proportion of this YEAR2 group (85%) compared to prior cohorts indicated that the 
amount of guidance/structure was appropriate. Last year, we recommended additional one-on-
one interaction between this group and the instructional team, and it appears that this advice 
was acted upon.  
 
Table 6 covered additional areas in which the workshops could have improved participants’ 
understanding of various aspects of science instruction. Appendix 5 has these items in the order 
of their appearance on the survey.  
 

Table 6: Increased Understanding from the Workshops1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

Effective applications of inquiry-based instruction in 
classrooms. 

100.0 100.0 100.0 100.0 

Strategies that can be used to improve students’ science 
performance.  

100.0 100.0 100.0 100.0 

Strategies for facilitating change in science instruction in 
my building. 

100.0 100.0 100.0 100.0 

Awareness of current research in science education. 100.0 100.0 92.3 97.9 

Ability to utilize current research in science education in 
my classes. 

100.0 100.0 92.3 97.8 

Effective uses of alternative assessment. 93.8 82.4 100.0 91.3 

The technology required for effective instruction in 
science. 

94.1 76.5 91.7 87.0 

Application of Ohio’s science standards. 76.5 64.7 76.9 72.3 
 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item.  

 
All participants said they increased their understanding of effective applications of inquiry-based 
instruction in their classrooms and they learned strategies that they can use to improve 
students’ science performance. All PHYS1 teachers agreed that they increased their awareness 
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of current research in science education (100%); interestingly, the entire PHYS1 and CHEM1 
group believed they had increased their ability to utilize current research in science education in 
their classes as did many in the other session (YEAR2=92%). Most respondents also felt that 
the workshops contributed to their understanding of technology required for effective instruction 
in science (PHYS1=94%, CHEM1=76%, and YEAR2=92%). Participants also confirmed 
increases in their understanding of effective uses of alternative assessment (82-100%), 
strategies for facilitating change in science instruction in their buildings (100%). Unlike the 
previous year, however, the application of Ohio’s science standards (65-77%) was lacking.  
 
The teachers were also asked to rate the value of specific workshop activities (Table 7 below 
and Appendix 6). Everyone confirmed the worth of modeling inquiry, the collegial interaction 
with other participants and workshop facilitators, and the purchase of the educational/classroom 
materials. All but one YEAR2 participant (92%) attested to the value of the large blocks of “free” 
time to work on curriculum. Most indicated that the sources of curriculum materials (94%) and 
the discussion of reading assignments (98%) were applicable. The reading assignments this 
year were much more well received than they had been in prior years (PHYS1=100%, 
CHEM1=100%, and YEAR2=92%). Although more than three-quarters (77%) described the 
examples on how to apply district standards as useful, with the YEAR2 group giving this aspect 
a slightly higher rating on this item (83%), this was viewed as the least worthwhile activity.  
 

Table 7: Workshop Activities Rated Worthwhile1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

Modeling of inquiry. 100.0 100.0 100.0 100.0 

Overall interaction with the other participants. 100.0 100.0 92.3 97.9 

Overall interaction with workshop facilitators. 100.0 100.0 92.3 97.9 

Reading assignments (research articles). 100.0 100.0 92.3 97.9 

Discussion of reading assignments. 100.0 100.0 92.3 97.9 

Purchase of educational/classroom materials.  94.1 100.0 NA 97.1 

Introduction to various sources of curriculum materials 
(books, websites, etc.). 

100.0 94.4 84.6 93.8 

Year 2 Workshop Only: Large blocks of "free" time spent 
working on curriculum. 

NA NA 92.3 92.3 

Examples on how to apply district standards. 71.4 76.5 83.3 76.7 
 

1
Percent of participants who indicated that the activity was "Very Worthwhile" or "Somewhat Worthwhile." Percentages 
are based on those with valid response to item.  

 
Year 1 participants enjoyed the modeling experience. The use of student mode gave them 
insight into struggles with learning often encountered by their students. They valued the 
whiteboards since they could be used to help make labs more engaging. Participants also noted 
their appreciation for post-lab discussions with other teachers and demonstrations of how 
concepts “will actually ‘look like’ implemented in our classroom.” One chemistry teacher decided 
that “everything” was useful and they felt “so much better prepared to go into [the] classroom” In 
answer to, “What aspects of this workshop were most useful to you?” teachers gave the 
following responses. Selected open-ended responses for this question are incorporated below.  
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PHYS1 
 
Good discussions. Good modeling of effective teaching. Good discussion of 
strategies for various contingencies.  
 
Introduction to “white boarding” and practice/examples of leading effective, deep 
discussions.  

 
The ability to build conceptual understanding in students from the ground up and 
to improve student interaction and engagement. It helped me take what were a 
lot of good ideas and incorporate them into a coherent approach.  

 
Binder of curriculum materials. Demonstration of modeling cycle. Connections 
between concepts. Free classroom materials.  

 
Labs. Strengths—can use both low and high tech. Focuses on understanding vs. 
quantity or “right answers”. 

 
Learning how to engage students in science. Basic tools. White boarding and 
inquiry.  

 
Model of method. Discussion of method with instructors. Collaboration with 
peers.   

 
CHEM1  

 
The chance to network with other teachers in my content area. The opportunity to 
see how experienced modelers use modeling in their classrooms and pick their 
brains.  
 
Working with teachers from other districts in groups. Conducting labs and seeing 
how students would use the data, too.  
 
Modeling of Socratic method. Explanations of the building of model. Curricular 
materials. Discussions about chemistry and implementation.  
 
Interaction with other teachers and the experience of “student mode.”  
 
All of it! Learning the story and how we kept relating everything back to the story 
and how the story really brings out and then connects student misconceptions is 
really powerful!  
 
Pre and post lab discussions with respect to introducing new units.  
 
I learned lots about chemistry. Loved the discussions. Got lots of help from other 
workshop members/instructors. Everyone was really patient so pacing was good. 
Never felt rushed except when I could not figure out the math, but I was just 
really rusty. White boarding from both teacher and student roles really helped.  

 
YEAR2 stressed the benefits of interacting and sharing ideas with other teachers, the readings 
provided, and time allotted for development. Their comments underscored their enthusiasm at 
increased understanding of modeling.  
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Ample amount of time to reflect, converse, and write about science instruction. 
Time and resources for planning an instructional unit that could be potentially 
used in my class.  

 
The collaboration and sharing of ideas and experiences.  

 
The amount of time to develop was good, not too much but not so little to feel 
rushed.  

 
I enjoyed the articles and learning different things about modeling—for example, 
questioning.  

 
The time our group spent refining the ideas we wanted to implement. Being able 
to test run our labs was very helpful.  

 
Working with excited teachers. I could not have done this on my own. Having a 
room full of helpful, interested teachers who were strong (very strong) in their 
content area. The readings were excellent— having guidelines and reasoning for 
designing various assessment types was really fascinating for me. Thanks for 
stressing this.  
 
Collaboration with Year 2 group members. Feedback from remaining Year 2 
participants.  
 
Time to work. Ideas from group members. Experts near by! Encouraging 
environment. Everything was great…you guys did a wonderful job. 

 
Two guest speakers presented at the 2012 summer session (Table 8). Mark Schober was well 
received by all groups (83-88%). Only two-thirds (67%) of the group overall viewed P.K. Imbrie’s 
presentation as effective, with YEAR1 (PHYS1=71% and CHEM1=72%) giving him a more 
favorable rating. As with other speakers, the interaction with these two presenters varied by 
group. More than four-fifths (83%) of YEAR2 rated their interaction with Mark Schober highly, 
while two-thirds (67%) of PHYS1 thought theirs with P.K. Imbrie was effective.  
 

Table 8: Workshop Presenter Rated Effective1 

 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

Mark Schober presentation. 87.5 83.3 84.6 85.1 

My interaction with Mark Schober. 55.6 50.0 83.3 64.5 

P. K. Imbrie presentation. 70.6 72.2 53.8 66.7 

My interaction with P. K. Imbrie  66.7 40.0 16.7 44.0 
 

1
Percent of participants who indicated that the speaker was "Very Effective" or "Somewhat Effective." Percentages are 
based on those with valid response to item.  

 
Most participants described the speakers as “interesting” or “okay”. Mark Schober’s 

presentation was more accessible to the teachers and applied to the workshops. Quite a few, 
however, were disappointed that P.K. Imbrie’s discussion lacked a connection with their 
classroom practices. The following open-ended comments provide additional insight into 
teachers’ opinions.  
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I found Imbrie’s talk interesting but would have preferred a topic more closely 
connected to the workshops. 
 
P.K. was interesting but not as directly useful with respect to application in my 
class.  

 
Engineering modeling was not what was expected. Expected modeling 
engineering topics in classroom (very disappointed).  
 
Mark, I definitely connected with what he had to say. P.K., I found his data very 
interesting, but I thought he would be speaking about using modeling to teach 
engineering. 

 
Although there were participants who thought, “Both were good.” One YEAR2 respondent, for 
example, spoke enthusiastically about both presenters, “Both were so thought provoking, 
authentic and impressive. I am so glad that Mark Schober explained the new website and the 
vision for the future in modeling instruction nationwide. Dr. Imbrie was equally fascinating in his 
analysis of student motivation and retention in engineering school.” In contrast, a CHEM1 
teacher said, “I learned more from all the teachers. Would have liked to have seen Kathy and 
Ted present more.” One YEAR2 teacher likewise felt there was not “much useful information on 
modeling, at least for second year people.”  
 
End of Workshop Survey and Post-survey Comparisons 
 

Table 9 on the next page presents the results for a set of questions about the impacts on 
participants’ understanding of modeling and student performance. We asked these at the end of 
the summer and then revisited them on the Post-survey. We asked the first year groups to 
respond to all the questions except for those directed to YEAR2. Specifically, all the first year 
participants answered questions about the impacts on their understanding of how to teach 
physics, physical science, chemistry, and the Ohio Graduation Test (OGT)/Ohio Achievement 
Assessment (OAA) as well as the performance of their students in these areas. “Not Applicable” 
was a response option for those who did not teach the listed subject. See Appendix 7 for 
additional detail. 
 

At the end of the summer workshop, all YEAR2 participants agreed that they improved their 
understanding of how to use modeling and improved student performance in their classes. All of 
the YEAR1 teachers confirmed that they enhanced their understanding of how to teach their 
respective subject areas effectively, while each group responded less positively to 
understanding the subject areas that were outside of the course focus.  High proportions of the 
YEAR1 participants also felt that the workshop helped them improve student performance in 
physical science (PHYS1=94%; CHEM1=89%) and better understand how to teach science 
concepts on the OGT (PHYS1=88% and CHEM1=94%). CHEM1 unanimously agreed that the 
workshop would help them improve student performance in chemistry. In addition, most 
expected that the workshop would facilitate the preparation of their students for the science 
portion of the state assessments (PHYS1=94%; CHEM1=100%).   
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Table 9: Better Understanding of Modeling/Teaching and Improved Student Performance1 

—Sorted by High to Low Total Response by Post and Workshop within Category— 
 

 
End of 

Workshop  
Post-

survey  

 TOTAL
 

TOTAL
2 

 N=48 N=45 

Better Understanding of How to Use Modeling or Teach Discipline Area 

YEAR2: Better understanding of how to use modeling in my classes. 100.0 100.0 

Better understanding of how to teach physical science effectively. 92.6 100.0 

Better understanding of how to teach physics effectively. 84.0 100.0 

Better understanding of how to teach chemistry effectively. 67.7 100.0*** 

Better understanding of how to teach science concepts on the OGT/OAA.
 
 91.2 82.8 

Workshop Helped Me Improve Student Performance 

Helped me improve student performance in chemistry.  71.4 100.0*** 

Helped me improve student performance in physics.  75.0 94.1 

YEAR2: Helped me improve student performance in my classes.  100.0 91.7 

Helped me improve student performance in physical science.  92.0 88.9 

Helped me improve student performance on the OGT/OAA science tests.  97.1 86.2 
 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are 

based on those with valid response to item.  
2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment 
responses for participants who responded to both surveys as measured by a Chi-square test. 

***Statistically significant difference with p-value < .01.  

 
By year-end, everyone indicated that they had a better understanding on how to teach each of 
the specified areas, with significant increases in the understanding of chemistry overall 
(increased from 68% to 100%), which was driven by the change in the PHYS1 group (up from 
29% to 100%). Correspondingly, there was a significant growth in the reports by these groups 
that the workshop improved student chemistry performance (Overall from 71% to 100%; PHYS1 
from 33% to 100%). There was also a non-significant increase in those agreeing that modeling 
had helped them improve student performance in physics (up from 75% to 94%). The response 
to the remaining questions about the impact on student performance (YEAR2, physical science, 
and OGT/OAA science tests) declined slightly on the Post-survey. 

 
PRE-SURVEY AND POST-SURVEY COMPARISONS 
 
Appendices 8-13 provide comparisons from the Pre-survey, completed by participants before 
beginning participation in the Modeling Workshops, and the Post-survey administered at the 
final follow-up session in the end of February, approximately nine months afterwards. 
Appendices 8 and 9 provide responses to OBR questions about teachers’ preparedness and 
instructional practices. Appendix 10 presents participants’ opinions to IRC questions about 
science teaching and learning. Appendix 11 covers the extent to which they viewed teachers at 
their school as being interested in inquiry-based instruction and their principals as being 
supportive. Appendix 11 also includes questions about participants’ service as a resource to 
other science teachers in their schools and districts. Appendix 12 covers IRC questions that 
measure respondents’ opinions about their preparedness and experience with different teaching 
approaches, including hands-on and inquiry-based instruction, and their experience working 
with different student subgroups (e.g., females and students from various cultural backgrounds). 
Finally, Appendix 13 has teachers’ self-reports about the extent to which they use various 
classroom practices at least weekly.  
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Changes in Opinions about Teaching Science, Instructional Practices, and Support 

 
Almost all (98%) of the teachers entered the workshops with the belief they had a good 
understanding of fundamental core content in their discipline,  were excited about teaching 
science, and were interested in networking (see Appendix 8). Ninety-six percent believed they 
were effective teachers. They were also fairly confident about their understanding of the 
methods necessary to teach science concepts effectively (91%), how to assess student learning 
in multiple ways (89%), how to relate classroom activities to Ohio’s academic standards (85%), 
and how to use technology effectively in the classroom (85%). By year-end, the response on 
these items continued to be high (91-100% overall). There was a significant growth overall 
(increased from 89% to 100%) in the extent to which they agreed that had “a good 
understanding of how to assess student learning in multiple ways,” as two (5%) disagreed and 
three (7%) were uncertain regarding this item on the Pre-survey. 
 
The Pre-Survey revealed some notable variations among teachers. For example, the CHEM1 
group expressed lower confidence about their understanding of how to relate the Ohio’s 
Academic Standards to classroom activities (71%) and use technology (77%); CHEM1 
agreement with these two items on the Post-Survey (87% and  93% respectively) was much 
more in line with the other groups. In addition, although almost four-fifths (78%) indicated having 
a good understanding of effective questioning techniques and its use in the classroom, initially 
the YEAR2 group (92%) was more sure of their abilities in this area compared to the YEAR1 
groups (PHYS1=69% and CHEM1=77%). After the Modeling Workshop, however, both groups 
showed marked improvement in their confidence (PHYS1=94%, CHEM1=87%), with ninety-one 
percent agreeing with this statement overall. 
 
The OBR questions in Appendix 9 revealed significant changes that reflected the increased use 
of inquiry-based instruction in their classrooms.  
 

 Classroom interaction involves a dialogue among teacher and students (overall 
increased from 78% to 93%). 

 
 Instruction emphasizes broad coverage of information with little depth (PHYS1 

decreased from 13% to 6%; overall decreased from 18% to 13%). The significant 
difference is the result of more saying that the opposite of the spectrum, 
“Instruction focuses on the central ideas of a discipline, covering fewer topics in 
depth” matched their approach (moved from 39% to 75%); the change for PHYS 
was especially dramatic (shifted from 38% to 94%). 

 

 Student role is to apply inquiry and problem solving skills to discover solutions to 
problems (overall increased from 72% to 89%). 

 
 Students generally learn concepts and processes through readings, lectures, and 

demonstrations (overall increased from 2% to 9%). Interestingly, on this item, 
more participants were indecisive initially (gave response of 3 rather than 
choosing either end of the spectrum). By year-end, the opposing response 
option, “Students generally learn concepts and processes using hands-on 
activities” also increased (73% to 82%). 

 
 I find it difficult to encourage the efforts and contributions of certain students or 

groups of students. Note, however, that we only report one side of the spectrum 
in Appendix 9 (YEAR2 increased from 0% to 15%). However, the reason that this 
item is significant is due to the change in YEAR2 in their response to the 
alternative option, “I am generally successful in encouraging effort and 
participation among all students,” which increased (from 69% to 85%).                                         
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For the most part, as would be expected, the YEAR2 group had initial response patterns that 
were most consistent with a more student-centered classroom, thus the first year participants 
demonstrated the most growth. There was also a non-significant increase in the reported use of 
alternative methods to assess students’ progress (overall up from 22% to 29%), with the 
CHEM1 group experiencing the most change (up from 12% to 27%). Few participants on either 
survey said, “Students generally work independently,” (overall went from 4% to 7%). 
 
The results from IRC questions presented in Appendix 10 highlight changes in teachers’ 
attitudes that are often associated with inquiry-based learning. The pre/post responses revealed 
a high level of agreement across all workshops on the following items.   
 

 I enjoy teaching science (88% - 100%).   
 

 The teacher should consistently use activities which require students to do 
original thinking (92% - 100%). 

 
As highlighted below, shifts in opinion were evident by year-end. Statistically significant changes 
consistent with increased use of inquiry-based instruction occurred in these items. 
 

 I organize my curriculum around the textbook (YEAR2 decreased from 23% to 
0%; overall decreased from 28% to 4%). 
 

 An important issue is not whether students’ answers to any science question are 
correct but whether students can explain their answers (CHEM1 increased from 
59% to 93%). 

 
While not statistically significant the shifts in the following questions were in the desired 
directions. The changes were minimal to moderate in most cases. 
 

 Virtually all students can learn to think scientifically (CHEM1 increased from 88% 
to 100%; overall increased from 91% to 93%).  

 
 Some people are good at science and some just are not (CHEM1 decreased from 24% 

to 7%; overall decreased from 17% to 11%). 
 
On five of the items in Appendix 10, the pattern with respect to greater alliance with the 
principals of inquiry-based instruction was inconsistent. These are described below 

 
 Teachers should know the answers to most questions students ask about 

science. Although there was a decrease for YEAR2 (from 46% to 31%), more 
CHEM1 teachers agreed with this statement (from 46% to 60%). 

 
 Learning for all students is enhanced by incorporating the contributions of 

different cultures. CHEM1 increased (from 69% to 80%); however, PHYS1 
decreased (88% to 77%). 
 

 Good science teachers show students the correct way to answer questions they will be 
tested on. Overall, this decreased (from 20% to 18%), as both of the first year groups 
decreased their level of agreement. In contrast, none of the YEAR2 teachers agreed 
with this item initially, but by year-end, 15 percent felt students needed more guidance. 
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 Students should never leave science class feeling confused or stuck (PHYS1 
decreased from 19% to 12%; CHEM1 from 35% to 7%; overall decreased from 
20% to 9%). 

 
Finally, there was one statement in which the result went in the opposite direction from 
that advocated by inquiry-based learning.  
 

 Students learn science best in class with students of similar abilities (overall 
increased from 29% to 43%). Both first year groups increase their agreement 
with this item, while a third (33%) of the YEAR2 group consistently agreed with 
this premise.  

 
The questions in Appendix 11 focus on teachers’ opinions about school support and their own 
status as a resource to others in their schools/districts. Encouragingly, by year-end there was a 
significant increase among those who agreed that “I regularly serve as a resource for other 
science teachers in my district” (up from 24% to 49%). Though non-significant, more believed 
that most teachers in their school would like to use an “inquiry” style of teaching (up from 62% to 
73%); increases on this item were reported by each of the first year groups, but there was a 
decline for YEAR2 (down from 62% to 46%). There was a non-significant increase in the extent 
to which science teachers at their schools contribute actively to making decisions about the 
science curriculum (44% to 62%). In addition, there was minimal change in participants’ reports 
that teachers regularly share ideas and materials related to instruction in their school (69% to 
76%), though PHYS1 reported a 20 percent increase by year-end. Finally, there was no change 
in participants’ overall confirmation that they serve as a resource for other science teachers in 
their school (78% on both surveys).  
 
Once again, there was variation in the extent to which the workshop participants viewed their 
principals as supportive of innovative approaches to science teaching. On the Pre-survey, most 
viewed their principals as accommodating of inquiry-based practices in science; by year-end, 
there was a significant drop in the CHEM1 (down from 88% to 80%, and two teachers 
“disagreed” on the Post-survey) and YEAR1 had a non-significant decline (from 94% to 71%). 
YEAR2, on the other hand, reported a slight improvement in principal support (up from 85% to 
92%). Although we do not have sufficient information to determine if the change in the first year 
teachers’ perceptions of principal support is correlated with their efforts to do modeling, it is 
possible, and first year teachers may need additional resources to convince their principals of 
the long-term potential value of their efforts. Consistent with this concern, a CHEM1 teacher 
lamented the lack of support at her school, “I need to be with those who model. We need 
support from administrators.”  
 
Changes in Preparation and Classroom Practices 

 
Appendix 12 shows teacher self-ratings, before taking the workshop and approximately nine 
months afterwards, about their own preparation to teach in specific ways.  
 
On the Pre-survey, a high proportion of teachers maintained confidence in their ability to 
manage a class of students using hands-on manipulative materials (91%). While PHYS1 (88%) 
was sure about their ability to present the applications of science concepts, CHEM1 (75%) 
expressed less certainty. All of the YEAR2 participants reported that they felt prepared to 
implement inquiry, whereas the other two groups felt less ready (PHYS1=50% and 
CHEM1=75%). On the other hand, CHEM1 appeared more comfortable with cooperative 
learning groups (81%) relative to PHYS1 (63%). Although YEAR2 generally had higher levels of 
preparation with practices associated with using inquiry-based practices, the first year groups 
surpassed them on several items; including their preparedness to use science equipment as an 
integral part of science instruction (94% vs. 85%). More PHYS1 (75%) teachers also indicated 
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greater belief in their ability to inform students of career opportunities in science compared to 
YEAR2 (54%). Even though most were initially sure about encouraging participation of females 
in science (75-88%), there was much less certainty about their to preparation to do likewise for 
underrepresented minorities (PHYS1=38%; CHEM1 and YEAR2 were both at 62%). For the full 
list of items, see Appendix 12. The results suggested great potential for the Modeling 
Workshops to result in significant growth for the participating teachers. Items on which there 
was significant progress by year-end are highlighted below. 
 

 Implementing inquiry or discovery learning (PHYS1 increased from 50% to 88%; 
overall increased from 73% to 93%). 

 
 Phrasing questions to encourage more open-ended investigations (PHYS1 

increased from 56% to 88%; overall increased from 76% to 88%).  
 

 Teaching groups from a variety of cultural backgrounds (CHEM1 increased from 
50% to 87%; overall increased from 56% to 76%).  
 

 Informing students of career opportunities in science (CHEM1 increased from 
56% to 80%). 

 
 Using performance-based assessment in science (PHYS1 increased from 63% 

to 88%; CHEM1 increased from 44% to 80%; overall increased from 53% to 
82%). 

 
 Using portfolios to assess student progress in science (CHEM1 increased from 

6% to 47%; overall increased from 20% to 46%). 
 

 Encouraging participation of underrepresented minorities in science (CHEM1 
increased from 38% to 87%; overall increased from 53% to 84%). 

 
In summary, respondents grew significantly in their skills on the aspects of inquiry-based 
instruction listed above. The remaining items in Appendix 12 experienced non-significant 
increases on the Post-Survey.  
 
We also asked teachers about the frequency they used various classroom practices. See 
Appendix 13 for the detailed results. On the Pre-survey, the most frequently utilized activity was 
once again small group work (94-100%). This cohort also reported a high use of science 
equipment (88-92%). In addition, high percentages also said they used teacher-created lessons 
(77-94%). Although most of YEAR2 (92%) participants indicated weekly use of inquiry in their 
classrooms, this was initially the case for only about half of PHYS1 (47%) and less than two-
fifths of CHEM1 (38%). These preliminary results are consistent with teachers’ reported 
preparation (Table 9) and underscore the need for the Modeling Workshops.  
 
This cohort reported the following statistically significant changes in their daily/weekly use of 
several practices associated with inquiry-based instruction with their students.  
 

 Write their reasoning about how to solve a scientific problem (PHYS1 increased 
from 44% to 77%; CHEM1 increased from 25% to 53%; overall increased from 
44% to 64%). 
  

 Learn by inquiry (CHEM1 increased from 38% to 73%; overall increased from 
57% to 82%).  
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 Engage in reflective thinking/writing about what they are learning (PHYS1 
increased from 38% to 75%; overall increased from 38% to 59%). CHEM1 also 
significantly increased their use of this strategy; however, rather than the change 
being to “Once or twice a week” or “Almost daily” (down slightly from 38% to 
33%), CHEM1 was less likely to say they “Never” did this or did it “Once or twice 
a semester (down from 43% to 13%) and were more likely to do this “Once or 
twice a month” (increased from 14% to 53%).  

 
 Listen and take notes during presentation by teachers (PHYS1 decreased from 

88% to 47%).  
 
In addition to increasing their use of open-ended questioning and encouraging reflective 
thinking/writing, several teachers have completely revamped their curriculum and instructional 
approach based on their Modeling Workshop experiences. Below are selected responses to the 
Post-survey question, “What kind of changes, if any, did you make in how you teach your 
science classes as a result of your Modeling Workshop experience this year?”  
 
PHYS1 
 

Much more student-centered classroom. More collaborative learning/social 
construction of knowledge. More focus on why (not just facts). 
 
Better questioning techniques—time for deeper student critical thinking. More 
depth of understanding and application. 
 
I was a more effective physical science teacher than I have been in the past and 
I have modeling to thank for that. 
 
I now use the white boards and have the students present their results. I ask 
inquiry questions and build the knowledge base throughout the lesson. Most of 
my demos are used to build student knowledge and prepare students for 
designing a lab, instead of the introduction to a lecture. My physical science and 
biology classes concentrate on more graphical analysis. 

 
CHEM1 

 
Black and white boarding. Better questioning. 
 
I use many more hands-on manipulative activities. I actually search for these.  
Complete change in order of curriculum. [I] introduce problems with 
understanding using labs. Almost all knowledge is tied to data (big one). 

  
Zeroing in on deeper understandings. White boarding—more student 
explanation. 

 
YEAR2 
 

I’ve started implementing modeling in physics. I also do more hands-on activities 
and ask better questions in my biology class.  
 
More depth, hands-on. 
 
I incorporated more of the modeling into my classes that are more traditional. 
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The Year 2 workshop gave me more confidence to edit and revise some of the 
current material to better fit my students and my schedule 
 
I introduce a topic and help guide them to the relationship to explore. My 
classroom is more student-led.  

 
One teacher, who was significantly influenced by the YEAR2 session, philosophically shared 
that it, “Inspired modeling ideology.” 
 
Dr. Harper, the Program Director and co-PI, also gave examples of how teachers had changed 
their practices and were impacted by the program. 

 
We had our follow-ups earlier this year compared to some. Some people said, 
they “wanted to get students to talk to each other more, and with the 
whiteboards, they let me know what they are thinking. Some of the students talk 
about how we changed the labs. The labs really kick off new ideas traditionally in 
classrooms but now the labs seem to be done more as verification exercises.  
Looking at the way students articulate things.” 
 

Dr. Clark, the other co-PI, likewise confirmed the teacher impacts he had witnessed.  
 

The biggest change was certainly in how these teachers can now incorporate 
inquiry-based instruction in their own classrooms. This will occur because the 
teachers now have a better understanding of why inquiry-based instruction is 
valuable, a framework for implementing this mode of teaching and learning, and 
a comfort-level with facilitating in-class student-led discussions. Overall, this will 
lead to a dramatic transformation of their classes.  

 
Three teachers, however, reported challenges with implementing modeling. They creatively 
adapted the curriculum in ways that best fit their situation.  

 
I teach three levels of physics, but I only incorporated modeling in my most basic 
level and I tried to follow the modeling curriculum as close as possible. The 
reason I only changed one was because I didn't want to have to change more 
than one prep. Using modeling was very useful and effective in this class, and I 
think I'll gain confidence in the process as I teach the class more often.  I also 
used many of the labs in my other classes. White boarding, alone, has been very 
effective. 
 
Have not made any [changes to instruction] yet. Have not gotten to advanced 
materials yet. Going to try to model all year this year with materials from ASU 
[Arizona State University] and make shadow websites.  
 
White boarded more. I did not use the Modeling curriculum because only 3 out of 
5 teachers [at my school] have gone through the modeling. Next year, we will still 
have one teacher who will not have gone through this process 
 

One was inhibited by the fact that, “This was my first year running my own classroom.”  
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YEAR-END OPINIONS ABOUT THE MODELING WORKSHOPS AND THEIR IMPACTS 

 
Participants in the Modeling Workshops confirmed the impact of the program on their science 
instruction in their Post-survey responses.  
 
Opinions about Professional Development and Impacts - Open-ended Comments 
 
Teachers responded warmly to the training, with many saying “It was great” or giving similar 

positive feedback. They verified covering material in-depth; with increased use of modeling, 
“better” questioning techniques, and hands-on activities. All comments supported an emphasis 

on student-centered instruction, with more white boarding and class discussions. One CHEM1 
participant summarized the session’s impact on their teaching with, “More modeling! More 
confidence! More graphing! More questioning!” Another noted that although they were already 
acquainted with modeling, the session has positively impacted their instruction, “I have done 
modeling before so this just strengthened my approach.” Additional remarks on the workshop’s 

impact from each group are below.  
 
PHYS1 

 
Student explanation to class of their experiment/data/conclusions.  
 
[I now] give the content vocabulary after the model is established.  
 
I absolutely shifted the thinking and doing toward students in ways they could 
manage and feel good about. 
 
Working on increasing Socratic dialogue.  
 
Better use of questions to prevent shortcuts to the thinking process.  Tend to wait 
longer to formally define quantities until conceptual understanding is more firmly 
developed. 
 
Exclusively used modeling instruction to teach physics.  

 
CHEM1 

 
Complete change—100 percent adaption of modeling.  
 
I have changed my questioning to be more open ended. I use more inquiry to 
develop concepts. I have students draw diagrams and explain concepts at the 
particle level. 
  
[I’m] using the modeling curriculum in most of my classes. I now use white 
boards and more conceptual questions than math and fact questions. I am using 
labs at the beginning of a unit instead of at the end.  

 
YEAR2 

 
Modeling gave me the tools to become an effective “facilitator” and not just a 
“teacher.” Thank you! I can’t wait until I can take year two!  
 
I incorporated a portion of the material we developed over the summer. I also 
used the particular model to help explain some sections. Another modeler shared 
the concept with me.  
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I understand the modeling process better. This has improved my awareness and 
communication of where students are in the “cycle.” I think this helps us all focus 
on understanding models!  

 
Opinions about Professional Development and Impacts - Close-ended Results 
 
The results from the OBR portion of the Post-survey (see Tables 10-12 and Table 15) provide 
additional evidence of the success of the Physical Science Modeling and Chemistry Workshops.  
 
All respondents verified that they learned inquiry-based activities to use in their classrooms and 
that participation in the Modeling Workshops improved their teaching (Table 10). Most (98%) 
also agreed that their enthusiasm for teaching had increased and that they learned about 
inquiry-based, hands-on activities to use in the classroom. One CHEM1 participant gave a 
detailed description of their modeling experience:  
 

I have really tried to talk less and get the students to do more of the thinking and 
questioning. It’s hard because they really want me to just give them the answers. 
When I find myself falling back into the old mold, I renew my efforts to get back 
into being more student-centered. 

 
Ninety-six percent of teachers confirmed that they learned multiple ways to assess student 
learning. In addition, all the PHSY1 and CHEM1 participants felt they learned effective 
questioning techniques; not surprisingly, the more experienced teachers in YEAR2 were less 
likely (85%) to report this. By a small margin, PHYS1 (88%) was slightly most likely to report 
learning new content compared to the YEAR2 teachers (85%) and CHEM1 (80%). 

 
Table 10: OBR Post-survey Questions about the Impact on Participating Teacher1 

 

As a result of this professional development… 
PHYS1 
N=17 

CHEM1 
N=15 

YEAR2 
N=13 

TOTAL 
N=45 

a) I learned about Ohio’s Revised Academic Standards 
(namely Ohio’s Revised Science Standards and 
Model Curriculum and/or Common Core State 
Standards for Mathematics and Model Curriculum)… 

58.8 26.7 69.2 51.1 

b) I learned new content (concepts, facts and 
definitions)… 

88.2 80.0 84.6 84.4 

c) I learned multiple ways to assess student learning 100.0 93.3 92.3 95.6 

d) I learned effective questioning techniques… 100.0 100.0 84.6 95.6 

e) I learned how to use technology in my classroom… 76.5 60.0 84.6 73.3 

f) I learned new instructional approaches, methods and 
teaching strategies… 

100.0 100.0 100.0 
100.

0 

g) I learned inquiry-based, hands-on activities to use in 
my classroom… 

100.0 93.3 100.0 97.8 

h) Participation in this professional development 
improved my teaching… 

100.0 100.0 100.0 
100.

0 

i) Participation in this professional development 
increased my enthusiasm for teaching… 

94.1 100.0 100.0 97.8 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item. 

 

 
Although almost three quarters (73%) indicated that they learned how to use technology as a 
result of the professional development, this is not a focus of the Modeling Workshops and the 
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level of impact specified by teachers is higher than anticipated. Dr. Harper gave a specific 
example of how they had expanded teachers’ understanding and use of available technology. 

 
Some students had Probeware in their classrooms but they did not know how to 
use it. Probeware is hardware that helps take data, like temperature sensors that 
hook up to the computer that work differently than a thermometer or pressure 
probes in chemistry. The physics ones do not get used as much as the chemistry 
ones. The physics probes measure velocity and position of various objects. 
There are also force probes. Students are now taking data and understanding 
the chemistry concepts. 

 
Finally, fewer participants in each group (PHYS1=59%; CHEM1=27%; YEAR2=69%) reported 
learning about Ohio’s Revised Academic Standards. A PHYS1 teacher elaborated on the 
possible tension between using modeling and adhering to the standards in which the emphasis 
seemed to be on covering more topics, “As this was my first year teaching, the Modeling 
Workshop greatly affected my teaching. I am planning on continuing to use modeling as much 
as I can, although it is frustrating to know that the state of Ohio's Standards demand that more 
material be addressed than can be reasonably achieved through modeling instruction.” Another 

from CHEM1 underscored the frustration with the perceived inconsistency of modeling and 
coverage of the new standards.  
 

I was on the curriculum writing team for the new model curriculum and this 
modeling program really does not cover the all topics required in the new 
curriculum. I am concerned that our students will not be prepared for the new 
testing. I think the modeling program needs to be aligned to the new model 
curriculum. 

 
Table 11 highlights participants’ opinions about the professional development experience. 
Everyone felt that the Model Workshops provided useful resources and/or materials that would 
assist their classroom instruction and was high quality, sustained and intensive. High 
proportions (92-100% for each group) also felt that the experience provided adequate follow-up. 
Similarly, most (93-100%) reported that there was ample time to achieve the stated objectives. 
The lowest rated item overall (91%) was that the professional development “was linked to state 
and national standards,” as a lower proportion of PHYS1 (82%) agreed that this was achieved; 
although, agreement was higher among the YEAR2 (100%) and CHEM1 (93%) participants.  
 

Table 11: OBR Post-survey Questions about Professional Development Experience1 

 

This professional development… 
PHYS1 
N=17 

CHEM1 
N=15 

YEAR2 
N=13 

TOTAL 
N=45 

a) …provided ample time to achieve the stated 
objectives…   

94.1 93.3 100.0 95.6 

b) …provided adequate follow-up…    100.0 100.0 92.3 97.8 

c) …provided useful resources and/or materials to 
assist with my instruction in the classroom… 

100.0 100.0 100.0 100.0 

d) …was high quality, sustained and intensive… 100.0 100.0 100.0 100.0 

e) …was linked to state and national standards… 82.4 93.3 100.0 91.1 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item.  

 
Table 12 on the following page presents participants’ opinions about the impacts on teachers’ 
professionalism. All said that they would recommend the program to other teachers and have 
shared their knowledge informally with colleagues. Most thought that the program had led to the 
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establishment of a professional network among participants (98%) and maintained contact with 
other participants (91%). A PHYS1 teacher described their specific efforts to maintain such 
valuable connections, “I am working with another participant to have times for those of us in 
central Ohio to get together informally and share ideas.”  Many also planned to stay in contact 

with the university faculty (83%) and the teacher leaders (80%) who led the Modeling 
Workshops. Over half (52%) said they shared what they learned with colleagues through formal 
interactions; YEAR2 teachers had a higher level of formal sharing compared to the prior cohort 
(69% versus 38%). 
 

Table 12: OBR Post-survey Questions about the Impact on Teachers’ Professionalism1 

 

This professional development had the following 
impacts on me… 

PHYS1 
N=17 

CHEM1 
N=15 

YEAR2 
N=13 

TOTAL 
N=45 

a) I have maintained contact (or plan to maintain 
contact) with other participants… 

82.4 93.3 100.0 90.9 

b) I have maintained contact (or plan to maintain 
contact) with college/university faculty who 
provided the professional development… 

88.2 83.3 76.9 83.3 

c) The program led to the establishment of a 
professional network among participants… 

93.8 100.0 100.0 97.7 

d) I have attended a professional association 
conference… 

35.3 50.0 46.2 42.9 

e) I have or would recommend this program to other 
teachers… 

100.0 100.0 100.0 100.0 

f) I have shared what I learned with colleagues 
through informal interactions… 

100.0 100.0 100.0 100.0 

g) I have shared what I learned with colleagues 
through formal interactions... 

56.3 33.3 69.2 52.3 

h) I have maintained contact (or plan to maintain 
contact) with the teacher leaders who provided the 
professional development… 

88.2 78.6 69.2 79.5 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item. 

 

 
In Table 12, more than two-fifths overall (43%) reported having attended a professional 
association conference. Their participation in a science/science teaching conference was 
slightly higher by year-end (56% overall), which is 17 percent higher than reported on the Pre-
survey (Table 13 on the next page). PHYS1 experienced a significant increase (up from 19% 
initially to 71% by year-end), and nearly a quarter of this group (24%) attended two conferences 
in 2012-2013. 
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Table 13: Participation in Science/Science Teaching Conferences1 

 

Pre-survey 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 

2011-2012 

None 81.3 58.8 38.5 60.9 

1 18.8 29.4 38.5 28.3 

2 0.0 0.0 15.4 4.3 

More than 2 0.0 11.8 7.7 6.5 

Post-survey
2 

 
PHYS1 CHEM1 YEAR2 TOTAL

 

N=17 N=15 N=13 N=45 

2012-2013 

None 29.4*** 53.3 53.8 44.4 

1 47.1 46.7 38.5 44.4 

2 23.5 0.0 7.7 11.1 

More than 2 0.0 0.0 0.0 0.0 
 

1
Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment 

responses for participants who responded to both surveys. 
***Statistically significant difference with p-value < .01.  

 
The IRC surveys also included two additional measures of networking. The first focused on 
membership in science professional organizations. Table 14 highlights that more than half 
(52%) of participants were members of a science professional organization at the start of the 
summer workshops, and this increased significantly to four-fifths (80%) by year-end. The 
CHEM1 group (59%) had the greatest number of members at the beginning and also reported 
the most at year-end (87%). The YEAR2 group experienced significant growth on this aspect 
(increased 31%) during the project year. 
 

Table 14: Membership in a Science Professional Organization1 
 

Member at beginning of 2011-2012 
Modeling Workshop 

Pre-survey 

PHYS1 CHEM1 YEAR2 TOTAL
 

N=16 N=17 N=13 N=46 

Yes 50.0 58.8 46.2 52.2 

No 50.0 41.2 53.8 47.8 

Member during 2012-2013 School Year 
Post-survey

2
 

PHYS1 CHEM1 YEAR2 TOTAL
 

N=17 N=15 N=13 N=45 

Was a member prior to participating in 
Modeling 

52.9 66.7 30.8 51.1 

Became a member during a prior 
Modeling class 

5.9 0.0 15.4 6.7 

Became a member this year 11.8 20.0 38.5 22.2 

Yes 70.6 86.7 84.6** 80.0*** 

No 29.4 13.3 15.4 20.0 

 
1
Percentages are based on those with valid response to item. 

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment 

responses for participants who responded to both surveys. 

**Statistically significant difference with p-value < .05.  
***Statistically significant difference with p-value < .01.  
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Another measure of involvement in professional activities is the extent to which participants 
were active in in modeling and science listservs (see Appendix 14). As would be expected the 
YEAR2 group reported the highest level of initial activity. By year-end, there were significant 
increases in participation overall in the national (up from 45% to 80%) and other (up from 31% 
to 69%) modeling listservs. The Modeling Workshops probably have increased participants’ 
awareness and encouraged their involvement in such online resources. All but two of the 
YEAR2 participants (85%) reported being active in a national modeling listserv on the Post-
survey.  Half of the teacher-instructors reported weekly activity on a national modeling listserv. 
There were only modest increases in participants’ “science in general” listserv activity. 
 
Table 15 presents responses to close-ended questions about the impact on students. Most 
teachers (84%) thought that their students were more engaged due to the professional 
development.  More than three-quarters of PHYS1 and YEAR2 (77%) noticed improvement in 
the quality of student work, while fewer of the CHEM1 participants (60%) reported similar 
impacts. Less than half (44%) believed their students were participating in science and math 
activities outside of the classroom to a greater degree.  
 

Table 15: OBR Post-survey Questions about Impact on Students1 

 

This professional development had the following 
impacts on my students… 

PHYS1 CHEM1 YEAR2 TOTAL 
N=17 N=15 N=13 N=45 

a) My students are more attentive, enthusiastic and 
involved in classroom activities… 

88.2 86.7 76.9 84.4 

b) The quality of student work is noticeably 
improved… 

76.5 60.0 76.9 71.1 

c) My students are participating in science and math 
activities outside of the classroom to a greater 
degree…  

41.2 46.7 46.2 44.4 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 

those with valid response to item.  

 

One PHYS1 teacher detailed the ownership students have taken over their learning and the 
transformation of their classroom culture. 
 

My students do more group work and individual discussions and helping, as well 
as dialogue between students during the full class discussions and white 
boarding. My students talk more to each other and look to one another for 
answers rather than just to me.  

 
A YEAR2 respondent emphasized ways that student communication had fostered deeper 
understanding of science concepts. 
 

The modeling workshop has allowed me to develop an improved rapport with 
students in my classroom and greater respect for sharing ideas and student 
thinking. Students are better at explaining than understanding using the modeling 
method.  

 

In summary, participants were generally pleased with the impact that the training is having on 
their instruction and their students.  
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PARTICIPANTS’ RECOMMENDED CHANGES TO THE WORKSHOPS AND FOLLOW-UP SESSIONS 

 
Participants generally described the Modeling Workshops as a highly successful professional 
development offering. Few recommended substantive changes to the training. 
 
Requested Changes Specific to the Workshops at End of the Summer  
 
Nearly half of the teachers (47%) suggested no improvements, made only positive comments 
about the experience, or complained only about lunch.3 Examples of appreciative statements 
included: 

 
This is how I picture an ideal PD—wow. Thank you!  

 
I can think of nothing significant [to modify the follow-up sessions]. This approach 
is awesome and it was well presented.  

 
None, I think overall the workshop is done extremely well. The best I have 
attended.  

 
I thought it went very well and can’t think of things that didn’t work.  

 
It was great.  
 
I loved it! 
 
I had a wonderful experience. Not much to change. 
 

Quite a few of the complaints focused on program structure, such as wishing they “had more 
time to do more,” specifically “Time to practice modeling.”  

 
More time to practice being the teacher—using questioning techniques.  

 
Get more materials – units 10 to ? At least let us look through them on our own.  

 
More “behind the curtain” discussion of how/why modeling works and how to 
create/update lessons. More ideas of differentiating at both extremes.  
 
Give optional homework that actually involves practicing the concepts and then 
have keys posted for those that need more concept reinforcement. Give the 
physics post-test after doing the review homework assignment.  

 
Cover more units, with less time being students during 3rd week.  
 
Longer Friday. 
 

Conversely, one PHYS1 teacher considered recommending an extension of the workshop 
length, but then reasoned that this “would detract in the end from the overall experience.” 

Others were sometimes frustrated with a slower than desired pace, but they acknowledged how 
this was probably necessary. For example, a CHEM1 participant described this dilemma, 
“Sometimes the time seemed to drag but I think that is inherently in the nature of what we were 
doing at the time, so overall wonderful. Please keep offering workshops.” 

                                                
3
 Several people were critical of the lunches, but they did not provide specific feedback. 
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Several respondents requested additional coverage of specific topics and/or practice with 
inquiry-based practices. 
 

To have physical science modeling classes.  

 
Inquiry process.  
 
Not sure—I think it was quite effective in meeting its objectives. I’m still really 
curious about how the periodic table/trends are handled. Wish there was a 
section just for lower grade levels! Then some of the adaptation work would be 
done for us. 

 
Not sure. Maybe have a model Physics Year 1 with a part 2 that focuses on 
circuits, momentum, waves, light, etc.  

 

A PHYS1 teacher gave specific recommendations on how the course materials were used, 
mentioning differentiated instruction, “Perhaps showing in the book where we are or showing a 
‘typical type use’ for the various levels of physics/physical science instruction. Truly though, it 
was an amazing and transformative experience!”  

 
YEAR2 participants made a few suggestions that were specific to their session. 
 

I would suggest simply showing some examples of past units to get an idea for 
ordering and formatting. To see the end goal may help focus the discussions in 
the group when it was time to prepare our unit.  

 
Presentation of first activity a little earlier. More availability of older materials 
already developed so we don’t have to reinvent the wheel.  
 
Some of the readings were not very helpful (i.e., the first one we did).  

 
Co-leaders more interested in what groups are working on. Could be more 
helpful with richer feedback.  

 
Stronger framework/guidelines for developing unit.  
 
Group processing forms could be used differently? Do group members see 
feedback? When? If not during workshop, can it help workshop experience? It 
was challenging working with a group that wanted to go a different direction with 
our unit. How to manage this? 
 
Reporting of past-developed materials. Success/not so successful in the 
classroom. A more involved study of pitfalls/lessons learned/strategies when 
developing modeling curriculum. 
 
Maybe a little more time for practice of questioning techniques? It is so helpful to 
practice and to see others do this! 
 
Renting of equipment from Vernier if topic’s chosen. Get them to visit week two 
of Year 2 folks. Have $30 fund instead of follow up #1 with gift for incidentals4. 

 

                                                
4
 Vernier http://www.vernier.com/ . 

http://www.vernier.com/
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Four in YEAR2 thought that the time frame for their session was a little long. 
 

At times, there seemed to be too much down time the last week. The second 
week seemed to be crammed.  
 
Could break up some of the time working on unit. Hard to work and look at same 
unit every hour of every day. 
 
I think for some groups, three weeks was a little long. Large blocks of 
unstructured time are hard for me to deal with. 
 
Shorten the advanced workshop to two weeks. 
 

Given that three in YEAR2 were middle school teachers, it is not surprising that one asked for, 
“More middle school content.”  

 
Requested Changes Specific to the Follow-up Sessions at Year-end  

 
In response to the question, “Are there any modifications that you would recommend be made 
to the follow-up sessions?” most participants had no suggestions and praised the program, 
“Workshop was awesome! Thank you.” Similar examples of their appreciation are below.  

 
No, it was a really good program.  
 
Nope. I really enjoyed them!  
 
I enjoyed the sessions.  
 
No. These are great!  

 
Those who offered ways the program could improve gave minor criticisms. For example, several 
participants desired a change in the curriculum. 
 

Add a physical science section please!  
 
Practice WB [white boarding] sessions more? 
 

One mentioned that they would like to incorporate more technology “I want to use more 
technology in my labs. Learn how to use more equipment to my teaching.”  
 
A couple of people had trouble with the early morning follow-up schedule, which was especially 
tough for people coming from outside of central Ohio.  
 

I could not attend the last workshop due to weather. I thought the first two were 
good. It would be nice if the sessions could start at least an hour later. In order to 
make the sessions, I had to get up at 5 a.m. and drive 2.5 hours.  I could stay 
later in the afternoon, but it's difficult to get up that early. 
 
I was only able to attend one.  As I drive from Cincinnati, can it start a little later? 
 

Others suggested additional enhancements to these sessions. 
 

More presentations if possible on the last day. 
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I really wish the location was more central. It is hard when they are one shot 
events if illness or family conflicts arise. I would be interested in a less structured, 
more frequent, and short duration opportunity to get together. 
 
I would prefer more time spent on running through lessons/curriculum and less 
time debriefing/discussing how things are going.  
 
No. I liked them very much. Perhaps two-day follow-ups would be better so we 
can do more.  
 
Giving up an entire Saturday is tough. Shorter sessions with people who are 
modeling in nearby communities would be helpful.  
 
Time to renew curriculum for newer teachers.  
 

Other Requested Changes or Additions at Year-end  
 

Teachers were also asked which activities or supports would help them continue modeling 
development. Their comments focused on continuity and consistency of practicing modeling, 
such as follow-up meetings throughout the summer. Two indicated their plan to start a local 
modeling group, “Anne and I are going to get together to start a “central Ohio chemistry 
modelers” group that we hope will meet monthly or every other month. Starting soon 
(hopefully).” 

 
PHYS1 
 

Maybe run summer workshops as half day with a summer school class with kids 
so we can observe more (including motivating non-academic learners, real life 
differentiation, etc.).  
 
More physical science activities.  
 
Wish it were longer so I could learn more. 
 
Just keeping in contact with other people in my group to talk about successes 
and solutions to problems! Also taking another workshop in the future.  
 
Short reinforcing workshops in the summer would be good. Just a few days to 
practice or share ideas. I guess it would good if a modeling instructor could come 
a observe me modeling in my classroom for a day. I think I could use the 
feedback.  Or even someone could work with me on a lab. I'd like to have more 
feedback about what I'm doing with my classes. 
 
A short optional follow up that would take place in the summer could be nice. 
 
The chemistry workshop would be of benefit. Getting people who have no 
knowledge of science teaching away from influence on the curriculum would also 
help. 
 
I personally gained the most from working with Master Teachers, such as Forrest 
and Mary. I am also older, so it really helps to have technical support or hard 
copies of lessons rather than have to retrieve things off the computer. 
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CHEM1 
 
More frequent informal meetings with local participants.  
 
I just need more experience.  
 
I just need to stay in constant contact and continue to try new ideas and things.  
 
Continued follow up sessions and local modeling teachers group.  
 
More ideas to help me facilitate a discussion. Help me as a teacher to create an 
environment for students to lead the discussion to limit the amount I (teacher) 
lead discussions.  
 
Discuss what was not covered in the summer. 
 
Physical science stuff and morale building sessions.  
 

YEAR2 
 
I plan to keep in contact with the other students in my cohort. It would be nice to 
meet with the “local” modelers in my area!  
 
I think the current follow-up schedule works well, but informal local meetings like 
those discussed at today’s session would be nice.  
 
I like Scott Gura’s idea of having a short alumni meeting to brush up skills and 
review the fundamentals of modeling.  
 
I don’t know—the only weakness in my own teaching using modeling is how to 
encourage kid discussion of WBs [white boards]. I have not been able to do that. 
I lead all the discussions. Maybe some way to practice that or [be] shown some 
techniques.  
 
Support for people who can’t do 3-week commitment.  
 
Teach PD at CCS PD Days [Columbus City Schools district professional 
development], please?  
 
Get together for a modeling reunion day during summer.  
 
Mentoring, mini follow-ups with modelers in my area and once a month.  

 
  



 

IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2012-2013   29 

Opinion about Speakers at Follow-up Sessions  
 
Drs. Belinda Clark and Colleen Megowan presented at two of the follow-up sessions. Below are 
participants’ ratings of their effectiveness (Table 16). Overall, more than three-fifths (64%) 
viewed Dr. Clark’s session as effective. Colleen Megowan’s presentation was better received—
with 82 percent rating it as effective.  
 

Table 16: Follow-up Session Presenters Rated Effective1 

 

 
PHYS1 CHEM1 YEAR2 TOTAL 

N=18 N=15 N=17 N=50 

Belinda Clark presentation 69.2 58.3 62.5 63.6 

Colleen Megowan presentation 78.6 83.3 87.5 82.4 
 

1
Percent of participants who indicated that the speaker was "Very Effective" or "Somewhat Effective." Percentages are 
based on those with valid response to item.  

 
Although Dr. Belinda Clark’s talk only received mediocre ratings, many still gave a positive 
response about the presentations such as, “Colleen and Belinda were great” and “Both were 
very informative” and described the speakers as “worthwhile” and “interesting.” Additional 
endorsements included: 
 

Great!  
 
They were really good!  
 
Every one I heard was very worthwhile and interesting. I felt very enriched by the 
program and it is really rare to experience something so totally valuable. 
I enjoyed hearing their perspective. I especially enjoyed being able to talk with 
them! 
 
Thank you for coming up and keep the faith!  
 

Some participants had unanswered questions after the Dr. Belinda Clark’s session, which they 
attributed to the Ohio Department of Education (ODE) not yet having determined how it will 
handle various aspects. 
 

They were interesting. It was interesting to see that the ODE isn’t sure how 
evaluation will progress.  
 
Overall they were great. It’s sad that Belinda couldn’t give more concrete info, but 

with ODE really having no clue, how could she?  

Sorry the ODE does not have any answers!  

Ms. Clark seemed unable to answer a lot of questions.  
 

One YEAR2 participant summarized the frustration with the speaker knowledge of state testing 
information, “Not that I am blaming Belinda, but the fact she really can’t answer questions about 
the new testing is very frustrating considering I teach both physical science and biology.” 
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OPINIONS OF THE INSTRUCTIONAL TEAM  

 
IRC administered a brief online survey to the six teacher-instructors who were directly involved 
in instructing a Modeling Workshop and all responded. Dr. Harper participated in a telephone 
interview and Dr. Clark submitted written responses to the interview questions. The questions 
focused on the impacts that the instructional team members attributed to the program as well as 
aspects that might be improved. 
 
Teacher-instructors often encouraged their colleagues to participate in a Modeling Workshop. 
Note that one teacher-instructor was from outside of Ohio, so we omitted that individual’s 
response in the results below. Table 17 presents the number of teachers from their schools and 
districts who had participated. All of the Ohio-based teacher-instructors had at least 1-2 
teachers from their school/district who had completed a modeling session. Two (40%) reported 
5-6 teachers and three (60%) had more than six from their districts who had participated.   
 

Table 17: Teacher-Instructor Survey – Number of Teachers from School and District  

 

 
Teacher-Instructors 

N=5 

 From School From District 

Number of Teachers N % N % 

1-2 2 40.0 1 20.0 

3-4 1 20.0 1 20.0 

5-6 2 40.0 0 0.0 

More than 6 0 0.0 3 60.0 

 
All agreed that they enjoyed working as a Modeling Workshop instructor and that modeling 
positively impacted participating teachers/faculty at their schools. All teacher-Instructors also 
confirmed that modeling had a positive impact on the students at their schools (see Table 18 
and Appendix 15).  
 

Table 18: Teacher-Instructor Survey – Opinions about Modeling Workshops 
—Questions Ordered by Percent and Mean— 

 

 

Teacher-Instructors 
N=6 

 Agree
1
   

N % Mean
2
 S.D. 

a) I enjoyed working as a Modeling Workshop instructor. 6 100.0 1.00 .000 

b) Modeling has positively impacted students at my school. 6 100.0 1.00 .000 

c) Working as an instructor had additional positive impacts 
on my own teaching. 

6 100.0 1.00 .500 

d) My collegial network has grown as a result of working 
with the Modeling Workshops. 

6 100.0 1.00 .577 

e) Modeling has positively impacted participating 
teachers/faculty at my school. 

6 100.0 1.17 .000 

f) As a result of the Modeling Workshops, science 
teachers/faculty at my school are collaborating to a 
greater extent. 

5 83.3 2.00 .500 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are 

based on those with valid response to item.  
2
Lower mean score indicates a higher level of agreement, as “Strongly Agree” was represented by the value of 1 and 
“Strongly Disagree” had a value of 5.  
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Everyone also agreed that working as an instructor had additional positive impacts on their own 
teaching, as well as having expanded their collegial network since participating. Most (83%) 
attributed greater collaboration among science teachers/faculty at their school to the Modeling 
Workshop. 
 
Their open-ended comments provided additional insight. Three respondents spoke highly of the 
Modeling Workshops. 

 
Overall, it has been extremely positive and beneficial to my impact with students 
and colleagues. The best part is getting to meet with other fantastic science 
teachers and bring back what I learn into the classroom. 
 
I have found the Modeling Workshop experience, out of all the professional 
development activities I have participated in over the 21+ years of my teaching 
career, to be the most practical, challenging and useful. The focus on listening to 
students, linking their "linguistics" in explanation to their level of understanding 
has been so helpful in assessing their level of understanding outside of the 
typical paper and pencil format. The bonding that takes place between the 
students as they help each other through problem demonstrations and model 
explanations reveals profound growth in their humanity towards each other in 
these shared experiences. The community that results from incorporating 
Modeling concepts and pedagogy will bear long-term positive effect in their lives, 
as it has mine. 
 
Teaching modeling has improved my modeling.  I have watched my participants 
grow as teachers. We are all much more excited about teaching now than we 
were in our pre-modeling days. 

 
The teacher-instructors also spoke about the impact on teachers at their schools. 

 
Several teachers have incorporated interactive whiteboard discussions into their 
classrooms; even though, they have not participated in a formal modeling 
program. 
 
We have been able to show marked gains in 8th grade OAA scores at a junior 
high school where both teachers have been through modeling. The schools 
zoomed past the sister junior high school which has a higher SES status.  Also, 
this means that teachers from that other school have finally been influenced to 
take the Modeling workshops this summer. 
 
Other teachers are very interested. The modelers have started to share their 
knowledge with the others.  An intro session was presented at the November in-
service day, attended by teachers from science, math, and social studies.  More 
collaboration, more excitement about teaching. 
 
There has been more collaboration between schools. 
 

We also asked the teacher-instructors about requests from participants (Table 19). Five of the 
six (83%) had received requests from current participants and 80 percent had received requests 
from former participants. Requests tended to be less often than monthly, though one individual 
indicated getting a request at least once a month. 
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Table 19: Teacher-Instructor Survey – Requests from Current and Former Participants 

 

 
Teacher-Instructors 

N=6 

 Current Former 

Frequency of Requests from Participants N % N % 

At least once a week 0 0.0 0 0.0 

Approximately once every two weeks 0 0.0 0 0.0 

At least once a month 1 16.7 1 20.0 

Less often than monthly 4 66.7 3 60.0 

Never 1 16.7 1 20.0 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are 
based on those with valid response to item.  

 
Although most interviewees did not share specific instances of teachers seeking assistance, 
one CHEM1 teacher-instructor described the impact on one teacher in particular, “Nothing 
earthshattering. But one of our non-modelers is beginning to have more and more eureka 
moments about teaching and learning to make connections with students through techniques 
we have shared.” 

 
The Modeling Workshops have produced leaders at the school-level and there is growing 
evidence that they are successful and valued among participants and non-participants alike.  
 
CONCLUSIONS AND NEXT STEPS 
 
Forty-eight teachers rated the 2012-13 Physical Science and Chemistry Modeling Workshops 
highly. They enthusiastically described the impacts on their instructional practices and content 
knowledge. This cohort (especially the PHYS1 group) included more teachers just starting out 
their careers than usual, though overall there continued to be a nice mix of experience levels. 
Overall, and in particular the first year groups, experienced numerous significant impacts in their 
preparation and use of inquiry-based practices (see Appendices 7-13). In addition to the self-
reported survey data, the instructional team also did pre- and post-content tests with teachers, 
which demonstrated growth in their science knowledge. By year-end, teachers were also 
significantly more active in science professional associations, conferences, and national 
modeling listservs. Teacher-leaders confirmed ongoing contact with participants and continuing 
impacts within their schools and districts. 
 
The two co-PIs emphasized that this group was especially receptive to the program. 
 

They are really enthusiastic this year. I saw that even during the summer 
workshop. The attendance at the follow-ups was quite good… The workshop was 
a very positive experience for the participating teachers.  
 
There were many enthusiastic contributors, leading to lively discussions and 
numerous “ah-ha” moments as teachers reflected on their own classrooms and 
instructional practices, considered how modeling could inform these practices, 
and how it would improve their students’ learning. 
 

Dr. Harper partially attributed their good response to the strong, growing word-of-mouth 
advertising of the workshops. 
 

There is a high level of enthusiasm and engagement this year—higher than we 
have ever seen. Whenever we looked at our list of participants for this past year, 
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almost everyone in the chemistry workshop, I had a connection to them already. 
About a third of them had taken a workshop with us and are now taking 
chemistry. Almost all of the other folks were from schools where some of their 
colleagues were taking a workshop. The chemistry folks had a pretty clear idea 
of what they were getting into. None of the physics participants took a workshop 
before and they mostly came in from new areas where we never had a teacher 
that took the workshop previously. They dove right in. They were enthusiastic. It 
was great to see. 

 
Dr. Clark described how teachers, especially those who had less previous exposure to 
modeling, benefitted from the opportunity to network with other teachers.  

 
This workshop included several middle-school teachers, or participants from 
schools that did not already have teachers using modeling. These individuals 
certainly benefited from the networking and community that modeling provides.  It 
was clear that teachers were eager to discuss “chemistry”, “physics”, or 
“pedagogy” with colleagues, and their fellow participants and workshop teachers 
were eager to share their ideas, experiences, and perspectives. I anticipate these 
new relationships will be enduring and beneficial. 

 
Teachers rated the three workshops highly and had no serious criticisms about any of the 
sessions. Those in the first year courses wanted more time to be able to spend more time 
practicing modeling, especially in teacher mode. In contrast, several of the YEAR2 participants 
thought that the session time could be reduced. In order to maintain the interest of such 
teachers throughout the 3-week course, perhaps additional optional activities could be included 
for the more advanced teachers in YEAR2 who might complete assigned tasks earlier than 
scheduled. Last year, we recommended changing the location, and the move to New Albany HS 
appeared successful, as there were no complaints about this facility. The only suggestions 
regarding the follow-up sessions were relatively minor and often specific to the population 
served; to illustrate, as the training attracts more teachers from outside central Ohio, the follow-
up sessions’ early meeting time is more likely to be viewed as an obstacle. Moreover, if 
additional middle school teachers participate in the training, it may be necessary to adjust the 
curriculum coverage so that it is more tailored to their needs. Finally, the leadership might need 
to include more examples on how teachers can do modeling and still satisfy the new standards, 
as this was mentioned by several as being a major challenge. 
 
The project leadership also continues to act on opportunities to establish a statewide and 
national model. Dr. Harper gave examples of national collaborations that occurred during the 
2012-2013 project year.   

 
For our third follow-up, we had Colleen McGowan visit us and speak. She is the 
executive officer of the American Modeling Teachers Association (AMTA). This is 
a grassroots professional organization formed by teachers who take workshops 
across the country. There are about a thousand members now on a very steep 
growing curve. They have added seven or eight hundred members in the past 
year. She is also a modeling instructor herself. She saw what we were up to and 
she told us about what she was up to at AMTA. She was very impressed with 
what were doing, and that was great. We shared ideas back and forth for what 
AMTA could be doing. They asked if we would take some intern instructors this 
year. In the future, if we continue to offer workshops, they are going to send us 
some new instructors to train. We are trying hard to get some of our staff 
members to serve on the national executive board to direct the overall picture of 
this program. It is nice to have respect from people who are watching over this 
from the whole country, and that they value our input. I was invited down to the 
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national meeting of the American Organization of Physics Teachers in January 
this year and I presented on the status of physics teachers, modeling across the 
country and what we are doing in Ohio.  

 
Finally, as with prior cohorts, there continues to be a high demand for additional professional 
development and continuing contact. For example, a CHEM1 teacher concluded with, I’d like 
more—I want to keep going.” Dr. Harper noted, “The most common question is them asking 
when we are going to open a workshop on biology.” In addition, she explained that more 

participants are asking to take more than one first year session and gave the example of a 
teacher who pleaded, “Please offer a program that is long enough for me to take the 
introductory course and the other subject area. I took this one because my content 
understanding was less and I could brush up on stuff as well.” Teacher comments confirmed 
this high demand for coverage of additional content areas and repeat participation in the 
introductory sessions.  
 

I would love to attend a Biology modeling and a physical science modeling 
course. 

 
I would like to try the chemistry one again. 

 
Respondents were eager to refine and expand their emerging skills with modeling. 

 

Overall, participants valued the Modeling Workshops. Their feedback verified that the program 
impact on their instruction was positive and is perceived as potentially resulting in improved 
student performance. Teachers are using student-centered instruction and implementing 
modeling techniques that are strengthening their classrooms. Participants recommended 
numerous ways through which they would like networking and sharing continued, such as the 
development of a local professional network that would provide informal support. They 
repeatedly stressed the importance of learning from one another and sharing lessons learned. 
Dr. Harper noted that attendance of participants has also increased at local physics teachers ’ 
meetings (chemistry teachers are also “starting to show up”). In the future, especially given the 

number of teacher-instructors now located in the northeastern part of the state, they may be 
able to offer a spinoff workshop in the Cleveland area.  
 
In the upcoming year, the project team will include three new teacher-instructors (two in physics 
and one in chemistry). Dr. Harper elaborated on this change, “Two physics instructors after nine 
years of modeling have decided that they need to take care of other things in their lives this 
June.” Both of the new physics teacher-instructors “have taken both the physics and the 
advanced workshops” and “the chemistry teacher took the chemistry workshop.” Dr. Clark noted 
plans to “to revisit and update the educational readings that accompany the workshop.” He 
stressed the value of this activity, “Faculty and staff in higher education are accustomed to 
frequently accessing primary journal articles, yet high school teachers rarely have access to 
such articles and, if they do, they may be hesitant to make utilize them.  By providing such 
articles, and discussing their relevance, workshop instructors are providing yet another resource 
to help improve the instructional practices of these teachers.” The leadership strives to ensure 

that the Modeling Workshops are relevant and continue to meet the needs of teachers. Such 
responsiveness has helped contribute to the program’s long-term successful implementation. 
 

  



 

IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2012-2013   35 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDICES 

 

 

 
  



 

IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2012-2013   36 

Appendix 1 
Physical Science and Chemistry Modeling Workshops 

Description of Teachers1 

 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 

Gender     

Female 31.3 58.8 53.8 47.8 

Male 68.8 41.2 46.2 52.2 

Race/Ethnicity     

White, non-Hispanic  100.0 94.1 100.0 97.8 

Black, non-Hispanic  0.0 5.9 0.0 2.2 

Age     

Under 30 43.8 18.8 23.1 28.9 

31-40  6.3 25.0 38.5 22.2 

41-50  25.0 37.5 23.1 28.9 

51-60  25.0 18.8 15.4 20.0 

Position     

Teacher 93.8 100.0 100.0 97.8 

Other (Not Specified) 6.3 0.0 0.0 2.2 

Grade Level Taught
 

    

Middle (7-8) 6.3 0.0 23.1 8.7 

High School (9-12) 93.8 100.0 76.9 91.3 

School Type     

Public School District 62.5 100.0 92.3 84.8 

Community School, Charter School or Nonpublic School 37.5 0.0 7.7 15.2 

Classroom Type     

Math only 6.3 0.0 0.0 2.2 

Science only 87.5 100.0 100.0 95.7 

Math and Science 6.3 0.0 0.0 2.2 
 

1
Percentages are based on those with valid response to item.  
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Appendix 1 
Physical Science and Chemistry Modeling Workshops 

Description of Teachers1 

—Continued— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 

Years of Teaching Experience     

Less than 1 year 0.0 11.8 0.0 4.3 

1-2 years 43.8 11.8 0.0 19.6 

3-5 years 18.8 11.8 30.8 19.6 

6-10 years 18.8 11.8 46.2 23.9 

11-19 years 6.3 41.2 15.4 21.7 

20 years or more  12.5 11.8 7.7 10.9 

Years Taught at Current School     

Less than 1 year 12.5 17.6 0.0 10.9 

1-2 years 37.5 23.5 7.7 23.9 

3-5 years 37.5 11.8 46.2 30.4 

6-10 years 6.3 23.5 30.8 19.6 

11-19 years 0.0 17.6 7.7 8.7 

20 years or more  6.3 5.9 7.7 6.5 

Highest Degree Received     

Bachelor's Degree 25.0 37.5 23.1 28.9 

Master's Degree 68.8 56.3 76.9 66.7 

Doctorate 6.3 6.3 0.0 4.4 

Degree Areas
2 

    

Science Education 68.8 58.8 53.8 60.9 

Earth Science or Geology  0.0 17.6 7.7 8.7 

Mathematics Education 6.3 0.0 0.0 2.2 

Biology or Life Science 37.5 17.6 7.7 21.7 

Physics or Physical science 50.0 35.3 23.1 37.0 

Mathematics  12.5 0.0 7.7 6.5 

Chemistry or Biochemistry 31.3 41.2 23.1 32.6 

Environmental Science 0.0 5.9 0.0 2.2 

Engineering 0.0 0.0 15.4 4.3 

Other 25.0 23.5 7.7 19.6 
 

1
Percentages are based on those with valid response to item.  

2
Total can add to more than 100 percent, as respondent could obtain degree in more than one area.  
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Appendix 2A 
Physical Science and Chemistry Modeling Workshops 

Districts and Private Schools Represented 
 

District 
Count District/Private County N %

 

1 Amherst Exempted Schools            Lorain                    1 2.1 

2 Avon Lake City Schools              Lorain                    1 2.1 

3 Columbus City Schools               Franklin                  6 12.5 

4 Dublin City Schools                 Franklin                  1 2.1 

5 Elgin Local Schools                 Marion                    1 2.1 

6 Gallia County Local                 Gallia                    1 2.1 

7 Hillsdale Local                     Ashland                   1 2.1 

8 Johnstown Monroe                    Licking                   2 4.2 

9 Maumee City Schools                 Lucas                     1 2.1 

10 Maysville Local                     Muskingum                 1 2.1 

11 Mt Vernon City                      Knox                      1 2.1 

12 North Union Local                   Union                     2 4.2 

13 Oak Hills Local School District     Hamilton                  1 2.1 

14 Olentangy Local                     Delaware                  2 4.2 

15 Pickerington Local                  Fairfield                 2 4.2 

16 Reynoldsburg City Schools           Franklin                  1 2.1 

17 Riverside Local                     Logan                     1 2.1 

18 Rolling Hills Local                 Guernsey                  1 2.1 

19 Shaker Heights City Schools         Cuyahoga                  1 2.1 

20 South-Western City Schools          Franklin                  4 8.3 

21 Teays Valley Local                   Pickaway                  2 4.2 

22 Triad Local                         Champaign                 1 2.1 

23 Upper Arlington School District     Franklin                  1 2.1 

24 Valley Local                        Scioto                    1 2.1 

25 Worthington City Schools            Franklin                  3 6.3 

26 Private - Diocese of Columbus                 Franklin                  2 4.2 

27 Private - Diocese of Cleveland Cuyahoga         2 4.2 

28 Private - Columbus Torah Academy                            Franklin                  1 2.1 

29 Private - Archdiocese of Cincinnati           Hamilton                  2 4.2 

30 Private - Greater Cleveland Training & Tutorial College      Cuyahoga         1 2.1 

  TOTAL 48 100.0 
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 Appendix 2B 
Physical Science and Chemistry Modeling Workshops 

Description of School Districts and Schools1 
 

Public School Districts 
Represented 

 
 

County 

School District 
Effectiveness 

Rating 
School where Participants 

Teach 

School 
Effectiveness 

Rating 

 
Number of  

Participants  

Amherst  Lorain Excellent          Amherst Steele HS Excellent          1 

Avon Lake City  Lorain Excellent          Learwood MS Excellent          1 

Columbus  Franklin Cont. Improve. Briggs HS Cont. Improve. 1 

Columbus  Franklin Cont. Improve. 
Columbus Afrocentric Early 
College HS Cont. Improve. 1 

Columbus  Franklin Cont. Improve. Columbus Downtown HS Cont. Improve. 1 

Columbus  Franklin Cont. Improve. Columbus Global Academy Acad. Emer. 2 

Columbus  Franklin Cont. Improve. Eastmoor Academy Effective 1 

Dublin City Schools Franklin Excellent w/ Dist.               Dublin Coffman HS Excellent          1 

Elgin Local Schools Marion Effective Elgin HS Effective 1 

Gallia County Local Gallia Excellent          River Valley HS Excellent          1 

Hillsdale Local Ashland Effective Hillsdale HS Excellent          1 

Johnstown Monroe Licking Excellent          Johnstown Monroe HS Excellent          2 

Maumee City Schools Lucas Excellent          Maumee HS Excellent          1 

Maysville Local Muskingum Effective Maysville HS Excellent          1 

Mount Vernon City Knox Cont. Improve. Mount Vernon HS Excellent          1 

North Union Local Union Excellent          North Union HS Effective 1 

North Union Local Union Excellent          North Union MS Excellent          1 

Oak Hills Local  Hamilton Excellent          Oak Hills HS Excellent          1 

Olentangy Local Delaware Excellent w/ Dist.               Olentangy HS Excellent          1 

Olentangy Local Delaware Excellent w/ Dist.               Orange HS Excellent          1 

Pickerington Local Fairfield Excellent w/ Dist.               Pickerington Central HS Excellent          1 

Pickerington Local Fairfield Excellent w/ Dist.               Pickerington North HS Excellent          1 

Reynoldsburg Franklin Excellent          Waggoner Road JHS Effective 1 

Riverside Local Logan Effective Riverside HS Effective 1 

Rolling Hills Local Guernsey Effective Meadowbrook HS Effective 1 

Shaker Heights  Cuyahoga Effective Shaker Heights HS Effective 1 

South-Western  Franklin Excellent          Central Crossing HS Cont. Improve. 1 

South-Western  Franklin Excellent          Franklin Heights HS Cont. Improve. 1 

South-Western  Franklin Excellent          Grove City HS Excellent          1 

South-Western  Franklin Excellent          South Western Career Acad. Not Applicable 1 

Teays Valley Local Pickaway Excellent w/ Dist.               Teays Valley HS Excellent          2 

Triad Local Champaign Effective Triad HS Excellent          1 

Upper Arlington  Franklin Excellent w/ Dist.               Upper Arlington HS Excellent          1 

Valley Local Scioto Excellent          Valley HS Excellent          1 

Worthington  Franklin Excellent          Worthington Kilbourne HS Excellent          1 

Worthington  Franklin Excellent          Worthingway MS Effective 2 

TOTAL  PUBLIC SCHOOLS 40 
 

School and district ratings are from the Ohio Department of Education 2010-2011 report cards http://ilrc.ode.state.oh.us/default.asp. 

 
  

http://ilrc.ode.state.oh.us/default.asp
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Appendix 2B 
Physical Science and Chemistry Modeling Workshops 

Description of School Districts and Schools1 

—Continued— 
 

Community Schools, 
Charter Schools, 

Nonpublic Schools or 
Other Institutions 

Represented 

 
 

Diocese  
[if applicable] 

 
 
 

County 

 
School Local Report Card 

Designation/ Rating (from ODE)  
[if applicable] 

 
 

Number of 
Participants  

La Salle HS 
Archdiocese of 
Cincinnati Hamilton  1 

Saint Ursula Academy 
Archdiocese of 
Cincinnati Hamilton  1 

St. Edward HS Diocese of Cleveland Cuyahoga  1 

St. Vincent St Mary HS Diocese of Cleveland Summit  1 

Bishop Harley HS Diocese of Columbus Franklin  1 

Bishop Ready Diocese of Columbus Franklin  1 

Columbus Torah Academy 
Columbus Torah 
Academy Franklin  1 

Greater Cleveland Training 
& Tutorial College    1 

   TOTAL 8 
 

 

TOTAL NUMBER OF PARTICIPANTS  48 
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Appendix 3 
Physical Science and Chemistry Modeling Workshops 

Sections of Physics, Physical Science, and Chemistry1 

—Percentage Taught in 2011-2012 and 2012-2013— 
 

 
TOTAL

 

Pre=46, Post=45 

 Physics Physical Science Chemistry 

 2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

None  45.7 44.4 63.0 53.3 52.2 55.6 

1-2 30.4 33.3 10.9 24.4 8.7 13.3 

3-4 10.9 11.1 15.2 17.8 26.1 15.6 

5-6 13.0 8.9 8.7 2.2 13.0 15.6 

More than 6 0.0 2.2 2.2 2.2 0.0 0.0 

 
PHYS1 

Pre=16, Post=17 

 Physics Physical Science Chemistry 

 2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

None  43.8 47.1 43.8 35.3 68.8 82.4 

1-2 25.0 29.4 12.5 41.2 18.8 5.9 

3-4 12.5 11.8 31.3 17.6 12.5 11.8 

5-6 18.8 11.8 12.5 5.9 0.0 0.0 

 
CHEM1 

Pre=17, Post= 

 Physics Physical Science Chemistry 

 2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

None  58.8 46.7 76.5 73.3 35.3 33.3 

1-2 29.4 33.3 11.8 20.0 0.0 6.7 

3-4 0.0 6.7 0.0 6.7 29.4 20.0 

5-6 11.8 13.3 5.9 0.0 35.3 40.0 

More than 6 0.0 0.0 5.9 0.0 0.0 0.0 

 
YEAR2 

Pre=13, Post= 

 Physics Physical Science Chemistry 

 2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

None  30.8 38.5 69.2 53.8 53.8 46.2 

1-2 38.5 38.5 7.7 7.7 7.7 30.8 

3-4 23.1 15.4 15.4 30.8 38.5 15.4 

5-6 7.7 0.0 7.7 0.0 0.0 7.7 

 0.0 7.7 0.0 7.7 0.0 0.0 
 

1
Nonrespondents to each item were coded to having answer of “None.” 
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Appendix 4 
Physical Science and Chemistry Modeling Workshops 

Opinions about Workshops and Initial Impacts1 

—Questions Ordered by Appearance on Survey— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

a) Adequate time was allowed for participants to reflect on 
and relate material to their experience and needs. 

94.1 100.0 100.0 97.9 

b) Participants’ questions and concerns were addressed 
effectively. 

100.0 100.0 92.3 97.9 

c) I improved my content knowledge. 100.0 100.0 92.3 97.9 

d) I gained skills in complex thinking and reasoning. 94.1 100.0 92.3 95.8 

e) I gained skills in how to use inquiry in my classroom. 100.0 100.0 100.0 100.0 

f) This workshop contributed positively to my attitude 
about science. 

94.1 100.0 92.3 95.8 

g) This workshop enhanced my confidence in teaching 
science. 

100.0 100.0 92.3 97.9 

h) I increased my ability to see connections among 
science concepts. 

94.1 100.0 100.0 97.9 

i) I increased my ability to see connections between 
science and mathematics. 

100.0 83.3 92.3 91.7 

j) I have a better understanding of how to apply the 
science standards. 

94.1 77.8 84.6 85.4 

k) Overall, this workshop was a successful professional 
development experience.  

100.0 100.0 100.0 100.0 

l) I would recommend this workshop to other teachers. 100.0 100.0 100.0 100.0 

m) I feel prepared to provide professional development on 
the covered workshop-specific activities for teachers in 
my building. 

70.6 77.8 92.3 79.2 

n) I feel better prepared to encourage science activities in 
my building. 

100.0 100.0 100.0 100.0 

o) This workshop has helped me become a more effective 
teacher. 

100.0 100.0 92.3 97.9 

p) Year 2 Workshop Only: The amount of 
guidance/structure was appropriate. 

NA NA 84.6 84.6 

 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 

those with valid response to item.  
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Appendix 5 
Physical Science and Chemistry Modeling Workshops 

Increased Understanding from the Workshops1 

—Questions Ordered by Appearance on Survey— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

a) Effective applications of inquiry-based instruction in 
classrooms. 

100.0 100.0 100.0 100.0 

b) Strategies that can be used to improve students’ 
science performance.  

100.0 100.0 100.0 100.0 

c) Application of Ohio’s science standards. 76.5 64.7 76.9 72.3 

d) The technology required for effective instruction in 
science. 

94.1 76.5 91.7 87.0 

e) Effective uses of alternative assessment. 93.8 82.4 100.0 91.3 

f) Strategies for facilitating change in science instruction 
in my building. 

100.0 100.0 100.0 100.0 

g) Awareness of current research in science education. 100.0 100.0 92.3 97.9 

h) Ability to utilize current research in science education in 
my classes. 

100.0 100.0 92.3 97.8 

 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item. 

 
 

Appendix 6 
Physical Science and Chemistry Modeling Workshops 

Workshop Activities Rated Worthwhile1 

—Questions Ordered by Appearance on Survey— 
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 

a) Overall interaction with the other participants. 100.0 100.0 92.3 97.9 

b) Overall interaction with workshop facilitators. 100.0 100.0 92.3 97.9 

c) Modeling of inquiry. 100.0 100.0 100.0 100.0 

d) Examples on how to apply district standards. 71.4 76.5 83.3 76.7 

e) Introduction to various sources of curriculum materials 
(books, websites, etc.). 

100.0 94.4 84.6 93.8 

f) Reading assignments (research articles). 100.0 100.0 92.3 97.9 

g) Discussion of reading assignments. 100.0 100.0 92.3 97.9 

h) Purchase of educational/classroom materials.  94.1 100.0 NA 97.1 

i) Year 2 Workshop Only: Large blocks of "free" time 
spent working on curriculum. 

NA NA 92.3 92.3 

 

1
Percent of participants who rated each aspect as “Very Worthwhile” or “Somewhat Worthwhile.” Percentages are based on 
those with valid response to item.  
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Appendix 7 
Physical Science and Chemistry Modeling Workshops 

Better Understanding of Modeling/Teaching and Improved Student Performance1 

—Full Results— 
 

 End of Workshop Survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=17 N=18 N=13 N=48 N=17 N=15 N=13 N=45 

Year 1 Participants Only         

a) I have a better understanding of how to teach 
physics effectively. 

100.0 50.0 NA 84.0 100.0 100.0 NA 100.0 

b) I have a better understanding of how to teach 
physical science effectively. 

100.0 80.0 NA 92.6 100.0 100.0 NA 100.0 

c) I have a better understanding of how to teach 
chemistry effectively. 

28.6 100.0 NA 67.7 100.0*** 100.0 NA 100.0*** 

d) This workshop has helped me improve student 
performance in physics.  

87.5 50.0 NA 75.0 100.0 80.0 NA 94.1 

e) This workshop has helped me improve student 
performance in physical science.  

93.8 88.9 NA 92.0 92.3 80.0 NA 88.9 

f) This workshop has helped me improve student 
performance in chemistry.  

33.3 100.0 NA 71.4 100.0** 100.0 NA 100.0*** 

g) I have a better understanding of how to teach 
science concepts on the state assessments (e.g., 
OGT or OAA). 

88.2 94.1 NA 91.2 81.3 84.6 NA 82.8 

h) This workshop is helping my students to be better 
prepared for the science portion of the state 
assessments (e.g., OGT or OAA). 

94.1 100.0 NA 97.1 87.5 84.6 NA 86.2 

Year 2 Participants Only         

i) I have a better understanding of how to use 
modeling in my classes. 

NA NA 100.0 100.0 NA NA 100.0 100.0 

j) This workshop will help me improve student 
performance in my classes.  

NA NA 100.0 100.0 NA NA 91.7 91.7 
 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys 

as measured by a Chi-square test. 
**Statistically significant difference with p-value < .05.  
***Statistically significant difference with p-value < .01.  

 
 

  



IRC for OSU Modeling Workshops                                                                                                                                        Annual Evaluation Report: 2012-2013   45 

Appendix 8 
Physical Science and Chemistry Modeling Workshops 

Teacher Opinions and Attitudes in OBR Pre-survey and Post-survey 1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a)  I have a good understanding of fundamental core 
content in my discipline. 

93.8 100.0 100.0 97.8 100.0 100.0 100.0 100.0 

b)  I have a good understanding of relating classroom 
activities to Ohio’s Academic Standards (namely 
Revised Science Standards and Model Curriculum 
and/or Common Core Standards for Mathematics and 
Model Curriculum). 

93.8 70.6 92.3 84.8 94.1 86.7 92.3 91.1 

c)  I have a good understanding of how to assess student 
learning in multiple ways. 

87.5 88.2 92.3 89.1 100.0 100.0 100.0 100.0* 

d)  I have a good understanding of effective questioning 
techniques and its use in the classroom. 

68.8 76.5 92.3 78.3 94.1 86.7 92.3 91.1 

e)  I have a good understanding of how to use 
technology effectively in the classroom. 

81.3 76.5 100.0 84.8 88.2 92.9 100.0 93.0 

f)  I have a good understanding of the methods 
necessary to teach math and/or science concepts 
effectively. 

87.5 88.2 100.0 91.3 100.0 93.3 100.0 97.8 

g)   I believe I am an effective teacher. 93.8 94.1 100.0 95.7 100.0 93.3 100.0 97.8 

h)  I am excited about teaching in my subject area… 93.8 100.0 100.0 97.8 100.0 93.3 100.0 97.8 

i)  I am interested in networking with teachers and other 
professionals. 

100.0 94.1 100.0 97.8 94.1 93.3 100.0 95.6 

 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item. 

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys 

as measured by a Chi-square test. 
**Statistically significant difference with p-value < .05.  
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Appendix 9 
Physical Science and Chemistry Modeling Workshops 

Teacher Classroom Practices in OBR Pre-survey in IRC Pre-survey and Post-survey1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a) Classroom interaction involves a dialogue among 
teacher and students. 

81.3 70.6 84.6 78.3 88.2 93.3 100.0 93.3** 

b) Students generally work independently. 6.7 5.9 0.0 4.4 0.0 13.3 7.7 6.7 

c) Instruction emphasizes broad coverage of 
information with little depth. 

12.5 17.6 25.0 17.8 5.9*** 20.0 15.4 13.3*** 

d) Student role is to apply inquiry and problem solving 
skills to discover solutions to problems. 

75.0 64.7 76.9 71.7 88.2 93.3* 84.6 88.9** 

e) Students generally learn concepts and processes 
through readings, lectures, and demonstrations. 

6.3 0.0 0.0 2.2 5.9 13.3 7.7 8.9* 

f) I find it difficult to encourage the efforts and 
contributions of certain students or groups of 
students. 

18.8 17.6 0.0 13.0 11.8 13.3 15.4** 13.3 

g) I generally assess students’ progress using 
alternative methods (e.g., open-response questions, 
hands-on performance, portfolios, observation). 

25.0 11.8 30.8 21.7 35.3 26.7 23.1 28.9 

 

1
Percent of participants who indicated that the specified classroom teaching approach was a close match (value of 4 or 5) with their position. Percentages are based on those 

with valid response to item.  
2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys. 

*Statistically significant difference with p-value < .10. 

**Statistically significant difference with p-value < .05.  
***Statistically significant difference with p-value < .01. 
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Appendix 10 
Physical Science and Chemistry Modeling Workshops 

Teacher Opinions and Attitudes in IRC Pre-survey and Post-survey1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a) Virtually all students can learn to think scientifically. 93.8 88.2 92.3 91.3 88.2 100.0 92.3 93.3 

b) Students learn science best in classes with students 
of similar abilities. 

18.8 35.3 33.3 28.9 41.2 53.3 33.3 43.2 

c) I enjoy teaching science. 100.0 100.0 100.0 100.0 87.5 100.0 100.0 95.5 

d) I organize my curriculum around the textbook. 31.3 29.4 23.1 28.3 5.9 6.7 0.0* 4.4** 

e) The teacher should consistently use activities which 
require students to do original thinking. 

100.0 94.1 92.3 95.7 100.0 100.0 100.0 100.0 

f) Teachers should know the answers to most 
questions students ask about science. 

68.8 41.2 46.2 52.2 70.6 60.0 30.8 55.6 

g) Students should never leave science class feeling 
confused or stuck. 

18.8 35.3 0.0 19.6 11.8 6.7 7.7 8.9 

h) An important issue is not whether students’ answers 
to any science question are correct but whether 
students can explain their answers. 

75.0 58.8 100.0 76.1 93.8 93.3** 84.6 90.9 

i) Some people are good at science and some just are 
not. 

12.5 23.5 15.4 17.4 11.8 6.7 15.4 11.1 

j) Learning for all students is enhanced by 
incorporating the contributions of different cultures. 

87.5 68.8 76.9 77.8 76.5 80.0 76.9 77.8 

k) Good science teachers show students the correct 
way to answer questions they will be tested on. 

37.5 18.8 0.0 20.0 23.5 13.3 15.4 17.8 

 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys. 

*Statistically significant difference with p-value < .10. 

**Statistically significant difference with p-value < .05.  
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Appendix 11 

Physical Science and Chemistry Modeling Workshops 
School Support of Science Instruction and Teacher as a Resource1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a) Most science teachers at my school would like to use 
an “inquiry” style of teaching. 

68.8 56.3 61.5 62.2 82.4 86.7 46.2 73.3 

b) Most science teachers in my school contribute 
actively to making decisions about the science 
curriculum. 

43.8 50.0 38.5 44.4 70.6 66.7 46.2 62.2 

c) Most science teachers in my school regularly share 
ideas and materials related to science instruction. 

68.8 75.0 61.5 68.9 88.2 73.3 61.5 75.6 

d) I regularly serve as a resource for other science 
teachers in my school. 

75.0 81.3 76.9 77.8 82.4 73.3 76.9 77.8 

e) I regularly serve as a resource for other science 
teachers in my district. 

18.8 25.0 30.8 24.4 35.3 60.0 53.8 48.9* 

f) My principal is supportive of innovative approaches 
to teaching science. 

93.8 87.5 84.6 88.9 70.6 80.0** 92.3 80.0 

 

1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both 
surveys. 

*Statistically significant difference with p-value < .10. 

**Statistically significant difference with p-value < .05.  
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Appendix 12 
Physical Science and Chemistry Modeling Workshops 

Opinions about Preparedness in IRC Pre-survey and Post-survey 1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a) Manage a class of students who are using hands-
on/manipulative materials. 

87.5 93.8 92.3 91.1 94.1 86.7 100.0 93.3 

b) Use cooperative learning groups. 62.5 81.3 100.0 80.0 76.5 93.3 92.3 86.7 

c) Implement inquiry or discovery learning. 50.0 75.0 100.0 73.3 88.2*** 93.3 100.0 93.3** 

d) Present the applications of science concepts. 87.5 75.0 100.0 86.7 94.1 93.3 100.0 95.6 

e) Phrase questions to encourage more open-ended 
investigations. 

56.3 87.5 84.6 75.6 88.2** 86.7 84.6 86.7* 

f) Use science equipment as an integral part of science 
instruction. 

93.8 93.8 84.6 91.1 94.1 86.7 100.0 93.3 

g) Teach groups that are heterogeneous in ability. 62.5 68.8 84.6 71.1 70.6 73.3 92.3 77.8 

h) Teach students from a variety of cultural 
backgrounds. 

56.3 50.0 61.5 55.6 70.6 86.7** 69.2 75.6* 

i) Inform students of career opportunities in science. 75.0 56.3 53.8 62.2 88.2 80.0* 61.5 77.8 

j) Use performance-based assessment in science. 62.5 43.8 53.8 53.3 88.2** 80.0** 76.9 82.2*** 

k) Use portfolios to assess student progress in science. 25.0 6.3 30.8 20.0 50.0 46.7* 38.5 45.5*** 

l) Encourage participation of females in science. 87.5 75.0 76.9 80.0 100.0 86.7 76.9 88.6 

m) Encourage participation of underrepresented 
minorities in science. 

62.5 37.5 61.5 53.3 87.5 86.7** 76.9 84.1*** 

 

1
Percent of participants who indicated “Very Well Prepared” or “Prepared but Want More.” Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both 
surveys. 

*Statistically significant difference with p-value < .10. 

**Statistically significant difference with p-value < .05.  
***Statistically significant difference with p-value < .01. 
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Appendix 13 
Physical Science and Chemistry Modeling Workshops 

Weekly Classroom Activities in IRC Pre-survey and Post-survey 1 

 

 Pre-survey Post-survey
2
 

 PHYS1 CHEM1 YEAR2 TOTAL
 

PHYS1 CHEM1 YEAR2 TOTAL
 

 N=16 N=17 N=13 N=46 N=17 N=15 N=13 N=45 

a) Listen and take notes during presentation by teacher 87.5 75.0 46.2 71.1 47.1** 66.7 61.5 57.8 

b) Watch the teacher demonstrate a scientific principle 62.5 56.3 53.8 57.8 64.7 73.3 53.8 64.4 

c) Work in pairs/teams/small groups 100.0 93.8 100.0 97.8 100.0 100.0 92.3 97.8 

d) Read a science textbook 31.3 31.3 7.7 24.4 29.4 13.3 30.8 24.4 

e) Participate in dialogue with the teacher to develop 
an idea 

75.0 75.0 84.6 77.8 88.2 80.0 84.6 84.4 

f) Make conjectures and explore possible methods to 
solve a scientific problem 

62.5 31.3 100.0 62.2 76.5 60.0 84.6 73.3 

g) Do hands-on/manipulative activities 81.3 62.5 84.6 75.6 88.2 80.0 100.0 88.9 

h) Write their reasoning about how to solve a scientific 
problem 

43.8 25.0 69.2 44.4 76.5* 53.3** 61.5 64.4** 

i) Learn by inquiry 46.7 37.5 92.3 56.8 76.5 73.3* 100.0 82.2** 

j) Use worksheets from textbooks 25.0 43.8 15.4 28.9 23.5 20.0 15.4 20.0 

k) Use teacher-created lessons 93.8 81.3 76.9 84.4 94.1 93.3 92.3 93.3 

l) Engage in reflective thinking/writing about what they 
are learning  

37.5 37.5 38.5 37.8 75.0* 33.3* 69.2 59.1* 

m) Use science equipment (e.g., measurement tools 
and graphing calculators) 

87.5 87.5 92.3 88.9 82.4 80.0 100.0 86.7 

 

1
Self-report by teacher indicating that activity occurred “Once or twice a week” or “Almost daily.” There was no missing data for this set of items. 

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both 
surveys. 

*Statistically significant difference with p-value < .10. 

**Statistically significant difference with p-value < .05.  
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Appendix 14 
Physical Science and Chemistry Modeling Workshops 

Participation in Modeling and Science Listservs1 
— IRC Pre-survey, Post-survey, and Teacher-Instructor Survey— 

 

  National Listservs Other Listservs 

 
 

Modeling 
Science in 

General Modeling 
Science in 

General 

 IRC Pre-survey     

TOTAL 
(N=46) 

 

At least once a week 30.8 16.7 15.8 11.9 

Approximately once every two weeks 7.7 9.5 2.6 7.1 

At least once a month 2.6 4.8 5.3 7.1 

Less often than monthly 5.1 14.3 7.9 14.3 

Never 53.8 54.8 68.4 59.5 

YEAR2 
(N=13) 

 

At least once a week 58.3 27.3 36.4 16.7 

Approximately once every two weeks 16.7 9.1 0.0 8.3 

At least once a month 8.3 0.0 9.1 8.3 

Less often than monthly 0.0 9.1 0.0 8.3 

Never 16.7 54.5 54.5 58.3 

 IRC Post-survey2     

TOTAL 
(N=45) 

At least once a week 55.6 26.5 43.6 16.1 

Approximately once every two weeks 8.9 8.8 10.3 9.7 

At least once a month 11.1 11.8 10.3 9.7 

Less often than monthly 4.4 5.9 5.1 12.9 

Never 20.0*** 47.1 30.8*** 51.6 

YEAR2  
(N=13) 

 

At least once a week 46.2 22.2 33.3 22.2 

Approximately once every two weeks 7.7 11.1 0.0 11.1 

At least once a month 15.4 0.0 0.0 0.0 

Less often than monthly 15.4 11.1 22.2 11.1 

Never 15.4 55.6 44.4 55.6 

 Teacher-Instructor Survey     

Teacher-
Instructors 

(N=6) 

At least once a week 50.0 0.0 0.0 0.0 

Approximately once every two weeks 16.7 20.0 0.0 0.0 

At least once a month 0.0 0.0 16.7 0.0 

Less often than monthly 16.7 0.0 33.3 40.0 

Never 16.7 80.0 50.0 60.0 

 
1
Percentages are based on those with valid response to item.  

2
Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for 

participants who responded to both surveys. 
***

Statistically significant difference with p-value < .01. 
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Appendix 15 
Physical Science and Chemistry Modeling Workshops 

Teacher-Instructor Survey – Opinions about Modeling Workshops 
—Questions Ordered by Appearance on Survey— 

 

 

Teacher-Instructors 
N=6 

 Agree
1
   

N % Mean
2
 S.D. 

a) I enjoyed working as a Modeling Workshop instructor. 6 100.0 1.00 .000 

b) Modeling has positively impacted participating 
teachers/faculty at my school. 

6 100.0 1.17 .408 

c) Modeling has positively impacted students at my 
school. 

6 100.0 1.00 .000 

d) As a result of the Modeling Workshops, science 
teachers/faculty at my school are collaborating to a 
greater extent. 

5 83.3 2.00 .632 

e) Working as an instructor had additional positive 
impacts on my own teaching. 

6 100.0 1.00 .000 

f) My collegial network has grown as a result of working 
with the Modeling Workshops. 

6 100.0 1.00 .000 

 
1
Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are 
based on those with valid response to item.  

2
Lower mean score indicates a higher level of agreement, as “Strongly Agree” was represented by the value of 1 and 
“Strongly Disagree” had a value of 5.  

 

 


