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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 tenth year that the Ohio Board of Regents (OBR) has funded this initiative. Three 
modeling programs were offered during the three-week period from June 9-26, 2014. They 
included two Year 1 workshops and an advanced Year 2 experience. These three courses have 
been offered consecutively since 2007-08. The abbreviations below will be used throughout this 
report to denote the respective workshops:  
 

� PHYS = Physics/Physical Science Modeling Workshop (previously offered in 2004-
05, 2006-07, 2007-08, 2008-09, 2009-10, 2010-11, 2011-12, 2012-13, 2013-14, and 
2014-15)  

 
� CHEM = Chemistry Modeling Workshop (also taught in 2007-08, 2008-09, 2009-10, 

2010-11, 2011-12, 2012-13, 2013-14, and 2014-15).  
 
� ADV = Advanced Workshop (previously taught in 2005-06, 2007-08, 2009-10, 2010-

11, 2011-12, 2012-13, 2013-14, and 2014-15). This course is designed to help 
teachers who took one of the initial courses (Physics/Physical Science, Chemistry 
Modeling, or Physical Science/OGT) modify their curriculum and lessons so they are 
consistent in 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 Administrator/ADV & PHYS Contributor 

Assistant Professor in Chemistry Dr. Ted Clark Administrator/ADV & CHEM 
Contributor 

Assistant Professor in Education Dr. Lin Ding Educational Consultant 
Instructional Lab Supervisor in 
Chemistry Dr. Rebecca Ricciardo CHEM Contributor 

Undergraduate Student Hannah Zierden Support and logistics 
District Teacher-Instructors Modeling Responsibilities 

Avon Lake HS, retired Liz Emmer CHEM Instructor 
Amherst Steele HS Chas Deremer PHYS instructor 

Dublin Coffman HS 
Heidi Kresge ADV Instructor 
Jon Richardson PHYS Intern 

Laurel School Brian Carpenter PHYS Instructor 
New Albany HS Jessica Whitehead Support and logistics 
Ontario HS Rick Jacox ADV Instructor  
Maumee HS Sam Evans PHYS Intern 
Worthington Kilbourne HS Tom Wisard  CHEM Instructor 
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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 an undergraduate student, Hannah Zierden, who 
provided administrative support. As in previous years, experienced high school teachers who 
had completed the Modeling Workshops were the primary workshop instructors. During the 
2014-15 implementation, six teachers from six different Ohio districts were serving as the 
Teacher-Instructors. In addition, the Project Director received a request from the American 
Modeling Teachers Association (AMTA) that led to her inviting two outstanding former 
participants to join as interns in physics, essentially Teacher-Instructors in training, who can 
help fill the growing demand for qualified modeling instructors. 
 
The host school this year was again New Albany High School. Located northeast of Columbus, 
this location offers good facilities and exceptional support. The host location was facilitated 
through project provision of a stipend to New Albany teacher, Jessica Whitehead, who assisted 
with workshop logistics. The use of Teacher-Instructors, who were physics/chemistry teachers 
and had attended previous workshops, helped to ensure deep awareness of participants’ needs.  
 
Evaluation Activities 

 
Institutional Research Consultants, Ltd. (IRC), the external evaluator, prepared three sets (Pre-
survey, End of Workshop, and Post-survey) that the instructional team administered. 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. The Post-survey 
revisited many of the initial questions as well as one set from the End of Workshop Survey that 
focused on impacts.  We have made only minor changes in these surveys each project year 
since the first modeling workshop was funded in 2004. 

 
All 42 participants who attended the three-week summer course completed the Pre-survey and 
the End-of Workshop Survey (Table 2). Thirty-eight percent also completed the Post-survey, 
which included all of the Year 2 teachers and all put two participants from the other two 
workshops (86-89%). 

 
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 
PHYS 18 18 100.0 18 100.0 16 88.8 

CHEM 16 16 100.0 16 100.0 14 85.7 

ADV 8 8 100.0 8 100.0 8 100.0 

TOTAL 42 42 100.0 42 100.0 38 90.5 
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The Pre-survey and End of Workshop survey results were covered extensively in an interim 
evaluation report.1 Parts of that report are updated here. The focus in this document is on 
participants’ opinions about and use of modeling toward the end of the project year, including 
analysis and discuss of the differences between their pre- and post-survey responses.  
 
We also invited the instructional team to have input into this report. We administered an online 
survey to the six teacher-instructors and two PHYS interns, interviewed Dr. Harper, and 
received a written response from Dr. Clark. They confirmed the impacts on the teachers and 
provided additional examples of school and district benefits. Finally, their input provided 
information about program changes that either have made or plan to make to the upcoming 
2015 implementation.  
 
Participant Description 
 
Current Position, Reasons for Choosing the Program, and Credit Received 
 
Table 3 shows that almost all of the Pre-survey respondents were regular teachers (93%). Two 
(4%) taught special education (one each from the PHYS and CHEM courses). Two (4%), a pre-
service teacher and a graduate student, both of whom were in CHEM, marked the “Other” 
option. By year-end, all the respondents were teachers. Appendix 1 provides additional detail on 
participants’ characteristics.  

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

 

 Pre-survey 
N=54 

Post-survey 
N=45 

 N % N % 
Teacher 50 92.6 38 100.0 

Special Education, Resource or Inclusion Teacher 2 3.7 0 0.0 
Other (Pre-survey: Graduate Student and Pre-service 
Teacher; Post-survey: Long-term Substitute) 2 3.7 0 0.0 

 
Table 4 presents reasons that participants’ decided to attend one of the workshops. Almost two-
thirds (62%) received encouragement from a former participant, which was especially true for 
ADV (88%). This suggests the strong influence of word-of-mouth promotion for the program. Dr. 
Harper verified the importance of this phenomenon during recruitment: “Again, this year when 
we look at the applications that are coming in, we are seeing that a lot of them directly refer to 
another teacher who has been to our workshop or to the workshop at Bowling Green that, you 
know, came out of ours. So, we know that that kind of networking is happening.”  
 
Overall, nearly half (45%) chose to take part based on their own initiative. About a quarter (22%) 
of the PHYS group said encouragement from the project director was a factor, which was the 
only group where this was a factor. Additionally, no participant decided to take part due to a 
school district requirement or district incentives. Seven percent attended because school staff 
agreed that the program was needed. Three (7%) gave other reasons, but two in this group did 
not provide any detail. The third said the workshop was a “summer activity for master’s.”  

                                                
1 IRC submitted a report to Dr. Harper on the results from the Pre-survey and End of Workshop Survey on 
December 31, 2014. 
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Table 4: OBR Pre-survey – Reasons for Choosing Program1 
 

 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
a. Applied on my own initiative 38.9 62.5 25.0 45.2 

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 22.2 0.0 0.0 9.5 
e. School staff agreed that the program was 

needed 11.1 6.3 0.0 7.1 

f. Encouraged to attend by a former participant 61.1 50.0 87.5 61.9 

g. Other reason  11.1 0.0 12.5 7.1 
 

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

Ninety-one percent indicated that they are receiving graduate credit (Table 5). A few participants 
will also receive credit respectively toward certification/licensure (12%) and continuing education 
(7%). Seven percent also expected to receive credit toward a salary increase. One individual in 
PHYS indicated that no credit would be given. 
 

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

 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
a. Graduate credit 77.8 100.0 100.0 90.5 

b. Undergraduate credit 0.0 0.0 0.0 0.0 

c. Credit toward salary increase 5.6 12.5 0.0 7.1 

d. Credit toward continuing education 16.7 0.0 0.0 7.1 

e. Credit toward certification/licensure 16.7 6.3 12.5 11.9 

f. No credit given 5.6 0.0 0.0 2.4 

g. Other  0.0 0.0 0.0 0.0 
 
1Total can add to more than 100 percent, as respondent could give more than one response.  

 
Background of Participants 
 
Appendix 1 provides teachers’ demographics on all available items. Unlike last year’s cohort 
when the gender distribution was nearly even, participants this year were mostly women 
(female=64% and male=36%). ADV was three-quarters (75%) female and all white. The first 
year groups had slightly more males (38-39%) and greater diversity on race/ethnicity. In CHEM, 
two attendees (13%) were Black. PHYS also included two non-white participants; one was 
Black (6%) and the other specified Asian/Pacific Islander (6%).  
 
Sixty-three percent of this year’s participants were under age 41, which makes this the second 
year for a young cohort. Nearly a third (30%) were under age 30, suggesting that the project 
continues to attract newer teachers. The youngest participants (40%) were especially prevalent 
in CHEM and PHYS (28%). However, ADV was also relatively young, as 57 percent in this 
workshop were under 40. Of the remaining age categories, those 41-50 years comprised the 
smallest age group (18%) followed by the 51-60 age category (20%). Consistent with their 
relative youth, 45 percent had five years or less of teaching experience, and ADV (51%) had the 
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largest contingent of newer teachers. Correspondingly, a high proportion (65%) had taught at 
their current school five years or less.  
 
More than half of the participants (55%) had master’s degrees, 40 percent reported earning a 
bachelor’s degree, and two (5%, both in PHYS) had doctorates. The most frequently mentioned 
degree areas were Science Education (67%), Biology or Life Science (41%), Chemistry or 
Biochemistry (36%) and Physics/Physical Science (29%). Nearly a quarter (24%) specified an 
“other” degree area. Three listed Integrated Sciences and three others had general education 
degrees. One each had degrees in computer science, engineering management, environmental 
studies, and medical sciences. 
 
Grades Taught and Coverage of Physics, Physical Science, and Chemistry Classes   
 
Most (83%) taught high school and 17 percent taught at the middle school level; one individual 
taught at both of these levels. All teachers in the ADV workshop taught only science; the first 
year sessions had slightly fewer science-only teachers (PHYS=83%; CHEM=88%). Overall, a 
small percentage of the participants taught math and science (5%) or multi-subject 
combinations (7%). Appendix 1 provides additional detail on participants’ characteristics.  
 
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 reported course loads for 
all the teachers. During the 2014-15 school year, more than half taught physical science (55%), 
while about fewer were responsible for chemistry (42%) and physics (40%). All but two (9%) of 
the participants taught at least one of the specified discipline areas. Appendix 2 provides the 
detailed results, including a breakdown by workshop. 
 
Districts Represented   
 
Most participants (88%) taught in public schools and 12 percent were employed at other types 
of entities (charter school, C-TEC, and two private schools). Participants represented 20 public 
school districts in Ohio (see Appendix 3A). Olentangy Local Schools and Worthington City 
Schools had the greatest number of teachers with each sending three participants (7%). Six 
school districts had two teachers representing them, while the remaining 12 districts were 
represented by one teacher each.  
 
A unique feature this year is that six attendees from out-of-state (14%) took part in the 
workshops. Two in this group moved to Ohio during the project year. An additional out-of-state 
enrollee moved to Ohio by the end of the summer and was quickly hired by an Ohio public 
school, so that individual/school is counted in the public school listing. Opening up the sessions 
to non-Ohio participants stems from the connection forged with the AMTA and is a reflection of 
the effort to promote modeling nationwide. Finally, two participants (5%) were unemployed at 
the time of the workshop, so they did not specify an affiliation on the Pre-survey, but by the End 
of the Summer Workshop, they had found positions. The PIs once again requested funding 
which allowed them to offer local temporary housing to teachers whose residences were outside 
the central Ohio service area. Approximately 18 (43%), including the six participants from other 
states, were from locations more than an hour’s drive from the training site. Appendix 3B has 
the district and school ratings; five participants (12%) were from schools with a Performance 
Index grade of C and one (2%) in Columbus City Schools had a D. 
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OPINIONS ABOUT THE SUMMER WORKSHOPS AND IMPACTS 
 
Appendix 4 presents participants’ opinions about the workshops at the end of the sessions. All 
respondents confirmed that they gained skills in how to use inquiry in the classroom, increased 
their ability to see connections among science concepts, and that the workshops helped them to 
become more effective teachers. All but one Year 2 participant (88%) viewed the amount of 
guidance/structure in that workshop as appropriate. High proportions (88 – 100%) of each group 
affirmed the following:2   
 

� Participants’ questions and concerns were addressed effectively (98%). 
 
� They improved their content knowledge (98%). 
 
� The workshop enhanced their confidence in teaching science (98%). 

 
� The workshop was a successful professional development experience overall (98%). 

 
� The workshop contributed positively to their attitudes about science (95%). 

 
� They feel better prepared to encourage science activities in their schools (95%). 

 
� Adequate time was allowed for participants to reflect on and related material (93%). 
 
� They would recommend the workshop to other teachers (93%). 
 
� They improved their understanding of how to apply the science standards (91%). 

 
There was again substantial variation, as was the case with the prior year, in the response by 
workshop type on a few items. For example, at the end of the summer course, both CHEM and 
PHYS participants (100% each) agreed that they had gained skills in complex thinking and 
reasoning as a result of the workshop. However, only three-quarters of the ADV teachers (75%) 
agreed with this statement. ADV teachers also reported lower agreement (75%) with the 
statement that the workshop increased their abilities to see connections between science and 
mathematics compared to the CHEM (100%) and PHYS (94%) cohorts. These differences are 
largely explained by the fact that these workshops are more focused on new knowledge 
whereas ADV puts greater emphasis on the application of modeling. The greatest variation 
between the three groups occurred in their responses to their self-assessment regarding 
preparedness to provide professional development to peers in their building on the respective 
workshop activities (CHEM=67%; PHYS=81%; ADV=100%). Of note, however, is that the 
overall response to this item from this year’s cohorts (79%) is noticeably greater, indicating 
more preparedness, than the overall response to this item by the prior year cohort (63%).  

 
 

  

                                                
2 The overall average for each item is presented in parentheses. 
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Table 6 and Appendix 5 cover additional areas of science instruction that the workshops were 
designed to strengthen in terms of participants’ understanding. All participants (100%) said they 
increased their understanding of effective applications of inquiry-based instruction in their 
classrooms and that they learned strategies that they can use to improve students’ science 
performance. All PHYS teachers (100%) agreed that they increased their understanding of 
effective uses of alternative assessment and of strategies for facilitating change in science 
instruction, while fewer participants in the other two groups reported these two outcomes 
(CHEM=93% and 94% respectively; ADV=88% and 75% respectively).  

 
Table 6: Increased Understanding from the Workshops1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
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 

Awareness of current research in science education. 94.4 100.0 87.5 95.2 

Effective uses of alternative assessment. 100.0 93.3 87.5 95.1 
Strategies for facilitating change in science instruction in 
my building. 100.0 93.8 75.0 92.9 

The technology required for effective instruction in 
science. 88.9 93.8 75.0 88.1 

Application of Ohio’s science standards. 78.6 75.0 100.0 81.6 
Ability to utilize current research in science education in 
my classes. 83.3 81.3 75.0 81.0 

 

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

 
Overall, most participants (95%) agreed that the workshops had increased their awareness of 
current research in science education. However, they indicated slightly lower agreement 
regarding the related ability to utilize such research in science education in their classrooms 
(PHYS=83%; CHEM=81%; ADV=75%). Eighty-eight percent of participants overall agreed that 
the workshops had increased their understanding of the technology needed for effective science 
instruction with CHEM confirming this strongly (94%), and PHYS (89%) and ADV (75%) 
agreeing to a lesser extent. Finally, ADV teachers expressed full agreement that their session 
had improved their understanding of how to apply Ohio’s science standards. Although the other 
workshop participants were slightly less convinced (PHYS=79%; CHEM=75%), this year’s level 
of agreement reflects an increase over last year’s cohort when only 33 percent of PHYS 
participants and 65 percent of CHEM participants thought that their understanding of how to 
apply Ohio’s science standards had increased. 
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The teachers were asked to rate the value of specific workshop activities (Table 7 below and 
Appendix 6). Everyone confirmed the worth of interacting with other participants and the value 
of modeling inquiry. ADV teachers wholly agreed that the large blocks of “free” time spent 
working on curriculum were an asset. The majority of participants described the interaction with 
workshop facilitators (98%), introduction to various sources of curriculum materials (95%), 
purchase of educational/classroom materials (95%), and discussion of reading assignments as 
worthwhile (93%). All of CHEM and most of the ADV participants (88%) confirmed the research 
article reading assignments were valuable, while PHYS teachers (78%) were less enthusiastic 
about this aspect. It is noteworthy that CHEM participants unanimously agreed on a total of 
seven of the statements in the table below, so the leadership might want to examine that 
workshop in terms of dynamics, content, and structure in order to tease out the components that 
worked well in order to replicate them. Similar to last year’s cohort, participants in each group 
felt the examples on how to apply district standards were the least worthwhile activity, ranging 
from a high for ADV (88%) to a low reported by PHYS (67%). 
 

Table 7: Workshop Activities Rated Worthwhile1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
Overall interaction with the other participants. 100.0 100.0 100.0 100.0 

Modeling of inquiry. 100.0 100.0 100.0 100.0 
Year 2 Workshop Only: Large blocks of "free" time spent 
working on curriculum. NA NA 100.0 100.0 

Overall interaction with workshop facilitators. 94.4 100.0 100.0 97.6 
Introduction to various sources of curriculum materials 
(books, websites, etc.). 94.4 100.0 87.5 95.1 

Purchase of educational/classroom materials.  87.5 100.0 100.0 95.0 

Discussion of reading assignments. 88.9 100.0 87.5 92.9 

Reading assignments (research articles). 77.8 100.0 87.5 88.1 

Examples on how to apply district standards. 66.7 78.6 87.5 75.7 
 

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

 
Teachers in both PHYS and CHEM praised the usefulness of student mode, pedagogical white 
boarding, and Socratic questioning. Reflecting on these aspects of the training, a PHYS teacher 
wrote, “The student mode times were so helpful to both my own understanding of the concepts 
and the method of instruction. I loved the process of white boarding!” This was echoed by a 
fellow participant, “I really enjoyed improving my own understanding of concepts in student 
mode.” Another PHYS teacher wrote that she experienced “‘what it is like to be the kid in the 
cooperative learning group who is confused” and that that pushed her beyond her “comfort 
level,” which she found “illuminating and useful.” A CHEM teacher likewise commented that “to 
experience modeling as a student was extremely valuable.” Teachers also cited the research 
articles and the paradigm and deployment labs as useful. Participants in all three courses 
valued the ample opportunity for in-depth discussion and collaboration with peers, as well as the 
lively exchanges with instructors. Below is a representative sampling of open-ended teacher 
responses to the question, “What aspects of this workshop were most useful to you?”  
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PHYS 
 
The way Chas and Brian taught us to facilitate white boarding, not only 
emphasizing purpose and goals, but also breaking into groups and then 
strategizing the other groups’ white boards. The prompts for the articles. This is 
the first year I have had prompts, and I think it really helped me reflect more 
meaningfully.   
 
The physical mechanics of how the process works. I had already been sold on 
the idea of modeling and I wanted to know how.  
 
Strategies for eliciting student understanding via white board use and effective 
questioning. Order of presenting lessons to enhance student participation.  
 
Greater understanding of content. Interaction with other participants. Observing 
modelers.  

 
CHEM  

 
Overall, this has been the most useful workshop or professional development I 
have ever been a part of. I have learned so much from a content and a “how to 
teach” perspective. I feel much more comfortable teaching all levels of Chemistry 
(AP, honors, and general). 
 
Sitting in a classroom learning and experimenting just as my students will. Being 
able to see instructors guide us with questions to a particle model and building on 
it. 
 
Seeing what modeling looks like was very useful along with getting to practice 
being a modeling teacher. 
 
Experiencing modeling. Interaction with instructors. Reading articles. 
 
Modeling of inquiry and interaction with the workshop facilitators. 
 

Several ADV teachers emphasized the benefits of the collaborative “Discussions with 
participants and workshop leaders.” A few provided additional detail about the interactive 
experience: 
 

The time to discuss and debate activities with my group. That talk helped me 
organize my thoughts in terms of what this would look like in my classroom. 
 
Working on a team to create a modeling unit. Three people were good because it 
allowed us to discuss, decide and learn together, and sharing the work was also 
a positive. Being able to connect with all instructors and support people, a whole 
wealth of knowledge. 
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Through the experience of developing their own modeling units and materials, the ADV teachers 
increased their confidence level and ability to adapt. That was a very cogent and pervasive 
takeaway, according to participants:  
 

I am empowered! I now know how to make my own modeling storyline. After 
Year 1, I was simply a copy machine spitting out what I had observed in the 
workshop into my classroom. Now that I understand the development and 
deployment of the model, I am confident that I can adapt other units to fit the 
model. 
 
This really helped me to see what it means to model. I know I can look at other 
units and see the structure behind it and be much more effective in my practices. 

 
The ADV respondents agreed that the strength of this approach lies in the collaborative format 
and the feedback that it provides. As one teacher put it, “I loved the brainstorming and value 
that came from having a group. It allowed me to work through roadblocks and have a deeper 
understanding than if done on my own.” The readings helped teachers tie research to the unit 
was another benefit cited by participants. 
 
The ADV Modeling workshop met the expectations of seven of the eight participants and served 
to refine their knowledge and broaden their vision: 
 

It gave me time to digest and reflect on what it means to model. The first year 
was more of a development of seeing the content through modeling while this 
year was getting at seeing the larger structure. 
 
This year’s workshop was the next level of understanding for me. Last year, I did 
not use a storyline (or see the point). Now, I am seeing the importance of making 
my yearlong curriculum a continuing story for the students. 

 
However, one ADV participant was disappointed in the lack of structure and reported that the 
guidance provided did not meet her needs: 
 

Nothing was taught at all. For example, we learned about ranking tasks, 
practicum, etc. last year. This year, we were told to create them with no 
additional guidance beyond the definition we already had. Unstructured time is 
valuable but within a structured routine, not free time randomly interrupted for 
announcements or discussions of homework. 
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End of Workshop Survey and Post-survey Comparisons 
 
Table 8 presents the results for a set of questions about the impacts on participants’ 
understanding of modeling and student performance. These items were initially posed at the 
end of the summer and then revisited on the Post-survey. The PHYS and CHEM groups were 
asked to respond to all the questions except those directed to ADV, which included items about 
impacts on their understanding of how to teach physics, physical science, chemistry, the Ohio 
Graduation Test (OGT)/Ohio Achievement Assessment (OAA), and the performance of their 
students in these areas. “Not Applicable” was a response option for those who did not teach the 
listed subject. Appendix 7 presents the breakdown by workshop. Not surprisingly, each group 
verified that the greatest impact occurred in their understanding of their respective subject area. 
Thus, in Table 8, the results are reported for physics and physical science for PHYS teachers 
only, while results for chemistry are presented for the CHEM group. 
 
Table 8: 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 TOTAL2 

 N=42 N=38 
Better Understanding of How to Use Modeling or Teach Discipline Area 

ADV: Use modeling in my classes. 100.0 100.0 

Teach chemistry effectively. 100.0 100.0 

Teach physics effectively. 94.4 100.0 

Teach physical science effectively. 100.0 91.7 

Teach science concepts on the state assessments (e.g., OGT or OAA) 87.5 82.1 
Workshop Helped Me Improve Student Performance 

ADV: Improve student performance in my classes.  100.0 100.0 

Improve student performance in chemistry.  100.0 100.0 

Improve student performance in physics.  100.0 92.3 

Improve student performance in physical science.  100.0 88.9 
Improve student performance on the state assessments (e.g., OGT or 
OAA) 88.2 88.5 
 

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

2There were no statistically significant differences between follow-up responses compared to their pre-treatment 
responses for participants who responded to both surveys as measured by a Chi-square test. 

 
All ADV participants agreed that they improved their understanding of how to use modeling and 
improved student performance in their classes (100% on both measures). At the end of the 
workshop, most of the PHYS teachers (94-100%) confirmed that they enhanced their 
understanding of how to teach their respective subject areas effectively. On the Post-survey, the 
level of agreement increased to 100 percent for chemistry and physics, but decreased slightly 
for physical science (92%). Teacher understanding of how to teach science concepts on the 
state assessments (e.g., OGT or OAA) also declined, but not significantly (to 82% from 88%). 
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The ADV group unanimously agreed on both surveys that the experience would help them 
improve student performance in their classes. By the end of the workshop, all the PHYS 
teachers acknowledged improvement on student performance in physics and physical sciences, 
and as did CHEM participants in chemistry (100% on all three measures). However, on the 
Post-survey, there was a modest decline in the PHYS respondents’ agreement on physics 
(92%) and physical sciences (89%). The combined percentage of PHYS and CHEM teachers 
who were confident that the training would enhance student performance on the state 
assessments rose by one percent (from 88% to 89%).  
 
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 on February 28, 2015, approximately eight months after the summer 
workshops. Appendices 8 and 9 provide responses to OBR questions about teachers’ 
preparedness and instructional practices. Appendix 10 presents participants’ opinions in 
response 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 about the respondents’ preparedness and experience with different 
teaching approaches, including hands-on and inquiry-based instruction, and their experience 
working with student subgroups (e.g., females and students from various cultural backgrounds). 
Finally, Appendix 13 presents teachers’ self-reports about the extent to which they use various 
classroom practices at least weekly.  
 
Changes in Opinions about Teaching Science, Instructional Practices, and Support 
 
Appendix 8 displays the results on the percentage of agreement with OBR statements about 
participants’ teaching science. Most respondents initially confirmed being excited about teaching 
science (95%), expressed interest in networking (98%), believed they had a good understanding 
of core content in their discipline (93%), and felt they were effective teachers (91%). By year-
end, there were slight increases on these items. All (100%) were excited about teaching 
science, felt they had a good understanding of fundamental core content in their discipline, and 
were interested in networking with other professionals; 95 percent believed they were effective 
teachers. Teachers experienced significant growth in their understanding of (Ohio Revised) 
Standards in Science (went from 60% to 84%), how to differentiate classroom instruction (from 
64% to 90%), methods necessary to teach science concepts effectively (from 83% to 100%), 
and use of effective questioning techniques with students (from 79% to 95%). They also had 
non-significant gains in their understanding of how to assess student learning in multiple ways 
(moved from 86% to 97%) and effective use of technology (increased from 74% to 84%).  
 
In the set of OBR statements presented in Appendix 9, there was a significant increase in the 
proportion of teachers who agreed that “Instruction focuses on the central ideas of a discipline, 
covering fewer topics in depth” (from 48% to 82%); this is the opposite end of the spectrum from 
that reported in the table (“instruction emphasizes broad coverage of information with little 
depth,” which declined from 10% to 3%). Participants had non-significant decreases in 
agreement with “Students generally learn concepts and processes through readings, lectures, 
and demonstrations” (down to 5% from 15%). Encouragingly, none of the ADV group reported 
use of these two practices on either survey.  
 
  



 
IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2014-2015   13 

Although the following were not significant gains, the extent to which the participants agreed 
that the student role was “to apply inquiry and problem solving skills to discover solutions to 
problems” grew (to 87% from 76%), as did classroom interaction involving a dialogue among 
teacher and students (up to 90% from 79%). On both of these items, the shifts in opinion came 
from the PHYS and CHEM groups, as all the ADV teachers indicated on both surveys that these 
practices were already in place in their classrooms. Respondents overall indicated modest 
increase in the use of alternative assessment methods (up to 41% from 31%); interestingly, this 
appeared to be primarily driven by the ADV group (which increased from 38% to 75%). The 
PHYS and ADV participants became more able “to encourage the efforts and contributions of 
certain students or groups of students” (report of difficulties went down to 19% from 22% for 
PHYS, and 13% to zero for ADV). No one in the CHEM group on the Pre- or Post-survey 
reported having difficulty encouraging the efforts of certain students. Finally, there was minimal 
change in the teachers’ level of agreement with the statement, “Students generally work 
independently” (down to 8% from 10%). 
 
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 (94% - 100%).   
 

� The teacher should consistently use activities that require students to do original 
thinking (89% - 100%). 

 
� Virtually all students can learn to think scientifically (86% - 100%; all 100% post). 

 
� An important issue is not whether students’ answers to any science question are 

correct but whether students can explain their answers (79% to 100%) 
 

� Organize curriculum around the textbook (overall decrease from 13% to 8%). 
None of the ADV teachers said they did this on either survey. 
 

There was a statistically significant decrease in the proportion of teachers who agreed that 
“some people are good at science and some just are not (down to 3% from 23%). In addition, 
CHEM teachers were significantly much less likely to organize curriculum around the textbook 
(their disagreement with this item increased from 57% to 86%). Overall, the decrease on the 
use of the textbook was non-significant (from 13% to 8%); none of the ADV teachers said they 
did this on either survey. 
 
As highlighted below, other shifts in opinion by year-end were consistent with increased use of 
inquiry-based instruction. While not statistically significant, the shifts in agreement with the 
following statements were in the desired direction: 
 

� Students should never leave science class feeling confused or stuck (PHYS 
decreased from 39% to 13%; overall decreased from 23% to 13%). 

 
� Good science teachers show students the correct way to answer questions they will be 

tested on. Overall, this decreased (from 25% to 16%) with notable declines for PHYS 
(from 22% to 13%) and CHEM (from 33% to 21%).  

 
� Learning for all students is enhanced by incorporating the contributions of 

different cultures. Agreement on this viewpoint Increased overall from 80 percent 
to 87 percent. 
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On two items in Appendix 10, the pattern with respect to greater alliance with the 
principles of inquiry-based instruction was inconsistent. These are described below. 
 

� Students learn science best in class with students of similar abilities. Overall 
agreement from pre- to post survey remained the same at 35 percent. The 
agreement expressed by CHEM and ADV stayed about the same (CHEM from 
33% to 29%; ADV from 29% to 25%), while the PHYS participants increased 
their agreement with this item (to 47% from 39%).  
 

� Although ADV indicated less agreement (from 29% to 13%) with “Teachers 
should know the answers to most questions students ask about science,” which 
is the direction associated with inquiry-based learning, the PHYS and CHEM 
groups gave increased value to this (from 56% to 69% for PHYS and 60% to 
69% for CHEM). It is possible that they viewed this as an indirect outcome of 
their increased content knowledge due to Modeling.  

 
The questions in Appendix 11 cover the extent to which teachers felt there was school support 
and they personally served as a resource to their peers. At the onset, all of the PHYS teachers 
viewed their principals as supportive of innovative practices in science and this was maintained 
throughout the year. CHEM and ADV participants were initially more skeptical about their 
administrators’ encouragement (73% and 71%, respectively). Although the ADV group’s opinion 
stayed about the same (75%), CHEM teachers reported greater support in the spring (93%). 
 
Initially, 70 percent of the participants overall described science teachers at their schools as 
interested in using an “inquiry” style of teaching. By year-end, there was a modest increase to 
79 percent. Initially, PHYS, CHEM, and ADV viewed teachers at their schools as actively 
contributing more to decisions about the science curriculum; however, only the first two groups 
increased their agreement with this indicator (PHYS went from 61% to 69%; CHEM from 67% to 
79%). Far fewer in the ADV group felt this was true of teachers in their schools by year-end (a 
notable decrease from 71% to 38%). Overall, about three-quarters (75-76%) across the two 
surveys said that colleagues at their school “regularly share ideas and materials related to 
science instruction." During the project year, there appeared to be an improvement in this 
aspect at the CHEM workplace (increased to 86% from 73%). 
 
The number of teachers who regularly serve as a resource for other science teachers in their 
schools increased in all groups and overall (from 63% to 74%).  On the Pre-survey, few in 
CHEM (7%) said they served as a resource for other science teachers in their districts; by year 
end, this had increased dramatically to 36 percent. Another large increase by the spring 
occurred with ADV teachers serving as resources to other schools in the district (from 29% to 
76%). Despite little movement on this aspect by the PHYS teachers (from 39% to 38%), there 
was a strong overall increase in participants serving as district resources during the project year 
(from 25% to 45%).   
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Changes in Preparation and Classroom Practices 
 
Appendix 12 shows teacher self-ratings, before taking the workshop and approximately eight 
months afterward, about their preparation to teach in specific ways. Items on which there was 
significant progress by year-end are highlighted below:  
 

� On the Pre-survey, the ADV participants (86%) reported that they felt prepared to 
implement inquiry- or discovery-based learning, whereas the other two groups indicated 
less readiness (PHYS=53% and CHEM=57%). By year-end, however, all cohorts 
showed growth on this indicator (overall increase from 61% to 90%). CHEM (up to 93%) 
and PHYS (increased to 81%) made significant strides, while all of the ADV (100%) 
teachers now felt prepared to use inquiry-based instruction in their classes. 

 
� The pattern on their ability to “Phrase questions to encourage more open-ended 

investigations” was similar. PHYS (59%) and CHEM (50%) revealed low levels on 
preparation at the onset of the training, whereas the ADV teachers (86%) were confident 
about their skills in this area. In the spring, this had increased overall (from 61% to 87%).  
 

� Ability to teach groups that are heterogeneous in ability and inform students of career 
opportunities in science increased overall from 68 percent to 95 percent. 

 
� On three measures, there were significant increases overall and in the CHEM group: 

 
¾ Readiness to use performance-based assessment in science (CHEM from 21% to 

79%; overall from 42% to 74%). 
 

¾ Preparedness to use portfolios to assess student progress in science (CHEM from 
14% to 71%; overall from to 18% to 55%). 

 
¾ Encourage participation of females in science (CHEM from 64% to 100%; overall 

from 79% to 100%). 
 
� Finally, CHEM teachers reported significant growth in their competence with 

encouraging participation of underrepresented minorities in science (from 57% to 93%). 
 
Participants had additional non-significant improvements in preparation. The upward shifts in 
agreement with the statements below suggest growth in the desired direction: 
 

� Preparedness to manage a class of students who are using hands-on/manipulative 
materials increased overall (from 82% to 95 percent), with PHYS showing the greatest 
growth (from 77% to 94%).  

 
� Use cooperative learning groups (from 84% to 95%) and the ability to present the 

applications of science concepts (79% to 95%) increased for the groups overall. All the 
ADV teachers (100%) verified their preparation on these areas at year-end.   

 
� More participants in PHYS (from 59% to 75%) and CHEM (from 71% to 86%) felt 

prepared to teach students of varied cultural backgrounds.  
 
In general, respondents improved their skills on important aspects associated with inquiry-based 
instruction as intended, with the ADV group showing 100 percent agreement on 11 of the 13 
indicators. 
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Teachers also reported on the frequency that they typically used various activities with their 
students in the prior school year. See Appendix 13 for the detailed results. Below are 
statistically significant changes in participants’ daily/weekly use of practices associated with 
inquiry-based instruction that occurred by the end of the year: 
 

� Learn by inquiry (PHYS increased from 41% to 75%; CHEM increased from 50% 
to 86%; overall increased from 55% to 84%).  

 
� Write their reasoning about how to solve a scientific problem (CHEM increased 

from 29% to 71%; overall increased from 49% to 76%). 
 

� Make conjectures and explore possible methods to solve a scientific problem 
(CHEM increased significantly from 50% to 93%).  

 
� Do hands-on/manipulative activities (CHEM increased from 71% to 100%).  

 
� Participate in dialogue with the teacher to develop an idea (PHYS increased from 

67% to 81%). 
 

� Listen and take notes during presentation by teachers (PHYS decreased from 
72% to 25%; CHEM decreased from 79% to 43%; overall decreased from 72% to 
29%).  

 
� Use teacher-created lessons (ADV increased from 57% to 100%). 

 
� Read a science textbook (overall decreased to 8% from 21%).  

 
The following changes, while not statistically significant, represent growth in the direction of 
inquiry-based teaching:  
 

x On the Pre-survey, all the ADV and CHEM participants reported having students doing 
small group work weekly, whereas this was the case with 83 percent in PHYS, which 
grew to 94 percent by year-end.   

 
x The extent to which teachers demonstrated a scientific principle ranged from just over 

half to more than two-thirds (54% to 67%) on the Pre-survey, and decreased by the 
project’s conclusion (38% to 44%). 

 
� Engage in reflective thinking/writing about what they are learning (overall 

increased from 51% to 66%).  
 
However, the results were somewhat mixed for the use of science equipment. Although 
generally strong across-the-board for the three groups initially (78% - 86%), and there was a 
non-significant improvement on this measure for CHEM (from 79% to 93%), PHYS teachers 
unexpectedly reported decreased use (down to 63% from 78%). 

 
 
  



 
IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2014-2015   17 

Year-end Opinions about the Modeling Workshops and Impacts 
 
In their Post-survey responses, participants confirmed that the Modeling Workshops had an 
impact on their science instruction and was a high quality professional development experience. 
 
Opinions about Professional Development and Impacts - Open-ended Comments 
 
Respondents described making a variety of changes in how they teach science as a result of 
completing a Modeling Workshop. PHYS teachers modified their teaching style, resulting in 
fewer lectures and more modeling, white boarding, discussion, hands-on activities, and 
extended silence to give students time to reflect. CHEM teachers mentioned creating new lab 
investigations and sequences, and increasing modeling, questioning, and group work. ADV 
respondents reported using fewer tests, rewriting the order of topics to meet state standards, 
using more assessments and student-led, experimental discovery. Below are selected 
comments from the three groups illustrating the varied ways they have incorporated the training 
into their instruction: 
 

I am constantly asking myself, “How can I make my students think this 
through?” Rather than me just lecturing about it.”  —PHYS 
 
I completely changed my style of teaching.  I am not fully confident yet, but 
teaching through modeling has allowed me to create a more student-led 
classroom environment. —PHYS 
 
The experience convinced me that inquiry through collaboration can be 
beneficial to student learning. Consequently, I have increased the amount 
of time that I let students work together to problem-solve. —CHEM 
 
I try to understand how students are thinking more and have conversations 
in class where they are figuring out how things work. —CHEM 
 
I am more able to develop open-ended questions and goal-oriented 
problems. —ADV 
 
I increased my high level assessments by using more performance 
assessments and fewer tests. —ADV 

 
Opinions about Professional Development and Impacts - Close-ended Results 
 
Additional evidence of the success of the Physical Science Modeling and Chemistry Workshops 
is documented in results from the OBR portion of the Post-survey (see Tables 9-11 and Table 
14). All confirmed that participation in the professional development improved their teaching and 
95 percent indicated that it increased their enthusiasm for teaching (Table 9). Nearly all (97%) 
reported learning new instructional approaches, methods and teaching strategies as well as 
inquiry-based, hands-on activities to use in their classrooms. Most (92%) said they learned 
effective questioning techniques and multiple ways to assess student learning. Although the 
majority overall confirmed learning new Math and/or Science concepts, facts and definitions, 
there was some variation in the opinion by workshop (PHYS=75%, CHEM=93%, and 
ADV=88%). More than four-fifths (82%) indicated they had learned how to use new technology 
and methods to differentiate classroom instruction.  
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Table 9: OBR Post-survey Questions about the Impact on Participating Teachers1 
 

 
PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 
a) I learned new content in Math and/or Science 

(concepts, facts and definitions)…  75.0 92.9 87.5 84.2 

b) I learned about Ohio’s New Learning Standards in 
Mathematics and/or in Science… 43.8 78.6 62.5 60.5 

c) I learned multiple ways to assess student learning… 93.3 92.9 87.5 91.9 

d) I learned effective questioning techniques… 93.8 92.9 87.5 92.1 
e) I learned how to use new technology in my 

classroom… 81.3 85.7 75.0 81.6 

f) I learned methods to differentiate instruction in my 
classroom… 75.0 92.9 75.0 81.6 

g) I learned new instructional approaches, methods and 
teaching strategies… 100.0 100.0 87.5 97.4 

h) I learned inquiry-based, hands-on activities to use in 
my classroom… 100.0 100.0 87.5 97.4 

i) Participation in this professional development 
improved my teaching … 100.0 100.0 100.0 100.0 

j) Participation in this professional development 
increased my enthusiasm for teaching… 87.5 100.0 100.0 94.7 

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

 
As with prior implementation, the lowest level of agreement occurred on the extent to which they 
learned about Ohio’s New Learning Standards in Mathematics and/or in Science (61% overall); 
however, the response was mixed. More in the CHEM (79%) and ADV (63%) cohorts agreed 
that they had, while less than half (44%) of PHYS teachers felt this was the case. On the other 
hand, all (100%) agreed with a similar question about whether the professional development 
“was linked to state and national standards” (Table 10). Furthermore, in Appendix 8, year-end 
results show a significant increase for the CHEM group (from 53% to 86%) and in the 
participants’ overall understanding of the standards (from 60% to 84%). 
 
In other questions in Table 10, everyone (100%) agreed that the training provided useful 
resources and/or materials to assist with classroom instruction and that it linked to state and 
national standards. High proportions (86-100% for each group) agreed that the workshops 
provided adequate follow-up, ample time to achieve the stated objectives, and that the training 
was “high quality, sustained and intensive.”  
 

Table 10: OBR Post-survey Questions about Professional Development Experience1 
 

This professional development… 
PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 
a) …provided ample time to achieve the stated 

objectives…   100.0 85.7 100.0 94.7 

b) …provided adequate follow-up…    93.8 100.0 100.0 97.4 
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 87.5 97.4 

e) …was linked to state and national standards… 100.0 100.0 100.0 100.0 
 

1Percent 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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Table 11 presents participants’ opinions about the workshops’ impacts on teachers’ 
professionalism. All said they would recommend the program to other teachers and had shared 
their knowledge informally with colleagues. Nearly all confirmed that the professional 
development spurred the establishment of a participant network (97%).  Dr. Harper gave an 
interest example of mentoring/networking that occurred at one of the follow-ups—a former 
participant who was mentoring a new teacher in the 2014-15 program came to one of the follow-
up session as part of encouraging her attendance at the Saturday event that had an early start 
time. The PI concluded, “I think this networking that we have between the years is even more 
powerful in some way than the networking we have within the cohort.”  
 
 

Table 11: OBR Post-survey Questions about the Impact on Teachers’ Professionalism1 
 

This professional development had the following 
impacts on me… 

PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 
a) I have maintained contact (or plan to maintain 

contact) with other participants… 93.8 92.3 100.0 94.6 

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

80.0 100.0 100.0 91.7 

c) The program led to the establishment of a 
professional network among participants… 93.8 100.0 100.0 97.4 

d) I have attended a professional association 
conference… 40.0 35.7 42.9 38.9 

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... 40.0 61.5 50.0 50.0 

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

81.3 100.0 100.0 91.9 

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

 
Most indicated that they had maintained contact or intended to stay in touch with other 
participants (95%), faculty and teacher-instructors (both 92%). Half reported formally sharing 
what they learned with their colleagues. Compared to last year, there was an increase in formal 
sharing of knowledge by PHYS teachers (40% this year compared to 29% last) and CHEM 
(62% this year compared to 31% last). However, the ADV group did somewhat less formal 
sharing this year (50% versus 80% for the prior cohort). Lastly, less than half of teachers in all 
three groups (36-43%) reported attending a professional association conference as an impact of 
the training. 
 
Overall, 43 percent had attended at least one science/science teaching conference during the 
2013-2014 school year (Table 12). During the project year (2014-2015), attendance increased 
notably to 64 percent. By year-end, all but one in the ADV group (88%) had attended a 
conference. Conference participation increased the most for PHYS (from 34% to 56%), closely 
followed by CHEM (from 38% to 57%). Dr. Harper noted that they are beginning to see some 
collaboration occurring in which “a few people maybe buddy up to go to some kind of other 
science teaching event together, or at least offering to carpool.” They would like to see this even 
more of development.     
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Table 12: Participation in Science/Science Teaching Conferences1 

 

Pre-survey 
 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 

2013-2014 

None 66.7 62.5 25.0 57.1 
1 27.8 31.3 50.0 33.3 
2 0.0 6.3 25.0 7.1 
More than 2 5.6 0.0 0.0 2.4 

Post-survey2 

 PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 

2014-2015 

None 43.8 42.9 12.5 36.8 
1 18.8 42.9 62.5 36.8 
2 37.5 14.3 12.5 23.7 
More than 2 0.0 0.0 12.5 2.6 

 
1Percentages are based on those with valid response to item.  
2There were no statistically significant differences highlighted are between follow-up responses compared to their pre-
treatment responses for participants who responded to both surveys. 

 
The IRC surveys included two additional measures of networking. The first focused on 
membership in science professional organizations. Table 13 highlights that more than two thirds 
of participants (67%) were members of science professional organizations at the start of the 
summer workshops, and this increased significantly to 90 percent by year-end. On the Post-
survey, all of ADV and most of the PHYS (88%) and CHEM (86%) teachers were members.  
 

Table 13: Membership in a Science Professional Organization1 
 

Member at beginning of 2014-2015 
Modeling Workshop 

Pre-survey 
PHYS CHEM ADV TOTAL 

N=18 N=16 N=8 N=42 
Yes 72.2 56.3 75.0 66.7 
No 27.8 43.8 25.0 33.3 

Member during 2014-2015 School Year 
Post-survey2 

PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 
Was a member prior to participating in 
Modeling 56.3 57.1 37.5 52.6 

Became a member during a prior 
Modeling class 25.0 0.0 62.5 23.7 

Became a member this year 6.3 28.6 0.0 13.2 

Yes 87.5 85.7 100.0 89.5* 
No 12.5 14.3 0.0 10.5 

  
1Percentages are based on those with valid response to item. 
2Statistically 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.  
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Another measure of involvement in professional activities is the extent to which participants 
were active in modeling and science listservs (see Appendix 14). The Modeling Workshops 
most likely contributed to the significant increases to the PHYS and CHEM groups’ awareness 
and use of such online resources. By year-end, there were significant increases in participation 
overall in the national modeling listservs (from 38% to 73%) and other modeling listservs (from 
31% to 63 %). Additionally, there was some growth in teachers’ use of other science in general 
listservs (from 46% to 58% on national ones; from 36% to 55% on other listservs).  
 
As would be expected, the ADV group reported the most initial activity—all were active and a 
high 86 percent specified weekly use of a national modeling listserv on the Pre-survey. Oddly, 
ADV participants reported less activity at year-end; one was no longer active and only half 
(50%) reported daily use. This reduction could be due to their growing comfort and less need for 
guidance regarding modeling. All but one of the teacher-instructors (88%) also confirmed their 
use of a national and other modeling listservs, including half (50%) who specified weekly activity 
on each of these. Most of the teacher-instructors (67-71%) were also active on science in 
general listservs.  
 
To put the value of listservs into context, Dr. Harper shared the following anecdote:  
 

We have seen some very interesting collaborations on our listserv again around 
the student learning objectives that are sweeping through this state but we had a 
really neat one just the other week where somebody said “I really need to borrow 
this particular apparatus, for my class. Does anybody have this apparatus that I 
could borrow for about a week? Then, a day or two later, somebody else said, 
“Hey, I have that apparatus. I have to be honest, I have never used it before, but 
if I arrange to come over to your school to lend it to you, will you show me how to 
use it? ” So, and then somebody else wrote in and said, “Hey, can I come too? 

 
Table 14 presents responses to close-ended questions about the impact on students. The 
majority in each group (PHYS=81%, CHEM=86%, and ADV=88%) felt their students were 
“more attentive, enthusiastic and involved in classroom activities” as a result of the professional 
development. All of the ADV teachers (100%) confirmed “improvement in the quality of student 
work,” while fewer of the PHYS and CHEM participants thought this was true of their students 
(69% and 71% respectively). Although three-quarters (75%) of ADV teachers claimed students 
were participating in science and math activities outside of school to a greater degree, only 25-
43 percent in the other groups confirmed students’ greater participation . 
 

Table 14: OBR Post-survey Questions about Impact on Students1 
 

 
PHYS CHEM ADV TOTAL 

N=16 N=14 N=8 N=38 
a) My students are more attentive, enthusiastic and 

involved in classroom activities… 81.3 85.7 87.5 84.2 

b) The quality of student work is noticeably improved… 68.8 71.4 100.0 76.3 
c) My students are participating in science and/or math 

activities outside of the classroom to a greater 
degree…  

25.0 42.9 75.0 42.1 

 
1Percent 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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The teachers’ comments below illustrate some of the impacts they observed on students: 
 

This is my first year teaching, so I am very happy I started off with modeling in 
physics. I really wish I was able to attend the workshop this summer. I feel that 
direct instruction in physics would not have worked very well for me to teach my 
students. —PHYS 
 
I use more questions designed to make students think, rather than giving 
answers.  I use more group work, with varying amounts of guidance as needed.  I 
present material using modeling techniques that I did not know to use previously.  
I am beginning to use grouping to differentiate and encourage students to stretch 
their learning. —CHEM 
 
I was able to implement the unit that we developed in the advanced session. 
After completing the unit students have a better grasp of a difficult chemistry 
topic. —ADV 
 

The PI explained that during the follow-ups, she walks around “collecting their thoughts as to 
what was going well and what was not going well as they were implementing these methods in 
their classrooms.”  She said that even in the fall:   
 

You see lots of really great things that they are saying. The students are 
discussing things. They are asking questions. I am learning more about what 
misconceptions they have. The students love using the white boards. The 
discussions are better. Knowledge is built from the ground up. The students are 
participating more. There is more positive reinforcement.  

 
Dr. Clark’s observations of participant engagement were similar: “The majority of the 
participants are quite interested in making their classrooms more student-centered and 
encouraging greater student decision-making, while also promoting a deeper understanding of 
the material that goes beyond memorization of simple heuristic reasoning. They are eager to 
learn how to reach these goals.”   
 
Dr. Harper gave two examples of teachers’ experiences with students: 
 

One teacher told us how the class took over the whole scientific and that they 
were seeing logical connections between different topics in ways they had not 
noticed before. They also had better graphing skills and there was less dead 
activity time. Students do not want to miss this class; they might skip other 
classes during the day but they still go to their science class.  
 
A middle school teacher described how her school has common exams and 
there is a sheet of formulas or equations that students are given and need to use. 
In her class, when they started working on the test, a student raised his hand and 
asked, “Do I have to use this?” The teacher said, “Well, it is there if you want to, 
but if you do not need to use it, that is okay.” She said that lot of her students 
then just tore up that page or turned it face down because they knew those 
relationships so well that they did not have to refer to the sheet. I thought that 
was one of the coolest things I had ever heard.  
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Nevertheless, Dr. Harper also acknowledged that teachers often struggle with student buy-in 
and classroom management. On the latter, they have to learn how to move “white board 
discussions at an efficient rate, but still have all the right points come out.” In addition, they find 
it difficult to “to teach the students how to ask good questions of each other” and  “understand 
what they need to write down and keep notes on when so much more is being developed 
through classroom discussions instead of teacher presentations.” Teachers also face time 
pressures as the need “to meet standards is always there.”  
 
Recommended Changes to the Workshops and Follow-up Sessions 
 
On both the End of Workshop Survey and Post-surveys, participants were asked respectively 
about recommended improvements to the summer and follow-up training. Participants overall 
praised the training and stressed the value they derived from it. The comments below 
summarize aspects of the training they thought could be adjusted or enhanced. 
 
End of the Summer Professional Development 
 
� Suggested Changes Specific to the Workshops  
 
At the conclusion of the summer training, six of the 16 participants in CHEM responded that the 
workshop did not need improvement. One described it as “fantastic.” Another satisfied CHEM 
teacher wrote, “I don’t think there is any way for it to be improved. The length of time was good, 
not too long or short, instructors were great and very knowledgeable.” A third indicated that she 
“got a lot out of all aspects of this workshop.” 
 
The CHEM teachers who offered suggestions recommended allowing more time to practice, 
having leaders speak a bit louder, and assigning less homework. One CHEM teacher opined 
that, “Too much time was spent in student mode.” Another CHEM participant thought it would be 
better to make “the Chemistry workshop two weeks long but cover the material in two years 
instead of one.” The following CHEM teacher critiqued the content and envisioned an 
adjustment to the workshop’s structure:   
 

Because I teach middle school, the amount of content covered specifically for 
high school chemistry was not effective for me. I enjoyed seeing how modeling 
works and the instructors did a phenomenal job, but I wish it had been structured 
differently for people not teaching chemistry. Perhaps moving into content- 
specific groups would help me see how this could be used next year in my class. 
I also wish we had more time to talk and discuss as teachers. 

 
The above complaint was echoed by another middle school teacher in the PHYS workshop who 
had difficulty understanding how the content could be adapted to the grade level she teaches:  
 

I teach eighth grade. When I would ask how to apply these ideas (high school 
physics level), I was usually told that I would have to look at it, “reflect” on how I 
would modify for my class but not much guidance beyond that. It was frustrating 
doing mainly high school curriculum. 

 
PHYS teachers, in general, were more critical of aspects of their workshop than the CHEM 
group, with 16 of the 18 PHYS respondents offering suggestions for improvement to the PHYS 
workshop. Several had issues with the assigned research articles: 
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Readings were not helpful. Felt like I was rereading the same thing all the time. 
 
Some of the readings seemed a bit forced. 
 
Article reflections could be less subjective. 
 
Articles and reflections were not as effective as they could be. The effort-to-
learning ratio was pretty low, which detracts from motivation. 
 
Do not love reading the articles…Reading them and then typing a paper takes 
hours. 

 
Three PHYS teachers voiced a preference for a workshop specific to physical science only. One 
explained it would be more helpful because “I do not teach physics. I teach physical science.” 
Another who suggested a separate physical science workshop added, “I am anxious about how 
to apply this to my grade level.” 
 
Other recommendations for improvement included adding more modeling examples and 
instruction on developing a lab.  A PHYS participant suggested, “hybridizing modeling with other 
pedagogy, especially project-based learning,” while another requested guidance on “how to 
work out mathematical relationships for students with very low math skills.” 
 
The eight ADV participants had few major criticisms. They suggested using more technology, 
structuring the final unit design to impart a “standard look” to all the units, and better overall 
organization: “Year 2 could have used significantly more organization. Reading discussions 
were randomly scheduled and haphazard. Assignment parameters were late in coming. Daily 
schedules were erratic.” 
 
Group dynamics appeared to be a thorny issue for some ADV participants, as shared by this 
teacher: “While our group worked well, not all groups did. Maybe allow participants time to 
interact and have some choice in groups to alleviate group issues.” Confirming this observation 
of difficulty among group members, one ADV respondent simply wrote, “My partner,” as the only 
recommended improvement. To alleviate this tension, an ADV teacher urged that, “The second 
year should be for current teachers within a high school setting or split into different groups. 
Teachers/education students together, and the other group should be administration/tutor 
professionals.” 
 
� Academic Year Activities Recommended by ADV Participants  
 
To help teachers continue their development in Modeling, ADV participants suggested these 
activities during the school year:  
 

¾ New information about written assessments and developing practices 
¾ Conversations on the listserv 
¾ Sequencing of units 
¾ Collaboration on ideas and materials 
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Two respondents suggested allowing teachers to return to the ADV workshop for collaborative 
support, even if not for credit, because “the time spent discussing is valuable, and despite 
outside plans to meet up, it does not have the same commitment or guidance.” One of these 
respondents also suggested inviting previous ADV teachers to present during the first weekend 
of the summer sessions. Lastly, an ADV participant offered the idea of hosting an annual 
“Modelpalooza” to display and share what others have been developing. 
 
Follow-up Sessions at Year-end 
 
� Suggested Changes Specific to the Follow-up Sessions at Year-end  
 
Virtually all the participants across the three workshops had no recommendations for 
modifications to the follow up sessions. Several offered unsolicited praise such as “loved all of 
them” (PHYS), “they have been great” (CHEM), and “went quite well” (ADV). One PHYS teacher 
suggested allowing more time “to talk about our experience and changes to make rather than 
learning more material.”  
 
� Ways to Foster Participants’ Continued Modeling Development 
 
The topic-specific activities that participants said would help them to continue their modeling 
development focused on learning more about: 
 

¾ electricity and magnetism, rotational motion, waves, projectile motion 
¾ physical science topics and pedagogy  
¾ more in-class modeling activities  
¾ physics modeling for E&M 
¾ AP chemistry modeling 
¾ biology modeling 

 
Participants also suggested changes in terms of the actual structure of the workshop and follow-
up sessions that might help them continue developing their modeling competency: 
 

¾ more time to work/plan with other teachers  
¾ a live webcast for out-of-towners who cannot attend 
¾ opportunity to observe experienced teachers doing modeling 
¾ split summer session into two for first-time teachers and experienced teachers 
¾ shorter (one-week) follow-up summer sessions  
¾ additional follow-up (one per quarter) 
¾ a listserv to exchange ideas 

 
Several participants commented on the time constraints and “scheduling issues” related to 
attendance. Most seemed to prefer that follow-up sessions be scheduled during the summer, 
conveying that on weekends they were often busy with family and other commitments. Of the 15 
Post-survey respondents who missed the last meeting, eight (53%) indicated a personal conflict 
and two (13%) specified another professional engagement as the reason. Five (33%) were in 
other states and two (13%) were in far-away districts. Offering the follow-up sessions via live 
webcast might enable the latter to participate from a distance and posting video afterward would 
allow teachers who had to miss due to legitimate reasons to see key activities and speakers. 
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Participant Opinion about the Speakers 
 
This section provides a summary of the feedback about the guest speakers at the summer 
session and the year-end “Modelpalooza” multi-session event.  
 
Speakers at the Summer Workshops  
 
Two guest speakers presented at the 2014 summer session (Table 15). Stamatis Vokos was 
perceived as very effective by all groups (83-100%). ADV reported the most interaction with Dr. 
Vokos (88%), while PHYS participants had the least (53%). The second speaker, Ray 
Howanski, was also considered effective overall (81%), though slightly less so than the first 
speaker. Participant interaction with Mr. Howanski was again lowest among PHYS participants 
(60%) compared to CHEM (71%) and ADV (75%). The open-ended results provide insight to the 
possible reasons that PHYS participants consistently gave lower ratings on their interactions 
with both speakers compared to the other two groups.  
 

Table 15: Workshop Presenter Rated Effective1 

 
 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 

a) Stamatis Vokos presentation. 83.3 87.5 100.0 88.1 

b) My interaction with Stamatis Vokos. 53.3 71.4 87.5 67.6 

c) Ray Howanski presentation. 70.6 81.3 100.0 80.5 

d) My interaction with Ray Howanski. 60.0 71.4 75.0 67.6 
 

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

 
Comments about the guest speakers this year were positive overall, with only three participants 
in the PHYS group and three in the CHEM group somewhat critical of the speakers, or more 
specifically, the scheduling of speakers. No one in the ADV group expressed dissatisfaction with 
the speakers. Below is a representative sampling of comments from each workshop regarding 
the speakers:  
 
PHYS 
 

Great! Loved them both (I can not wait to try Energy Theatre).  
 
Both had great interactive parts of their presentations. 
 

CHEM 
 

Guest speakers were great. Could have listened to them all day. One hour was 
too short! 
 
Really enjoyed presentations from these speakers. Both presented very 
interesting information. 
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ADV 
 
Both were very good and allowed me to understand modeling to a much deeper 
level and the need for a real paradigm shift for teaching science. 
 
Loved them both. Both contributed different but helpful pieces of information. 
 
They were phenomenal. I enjoyed their presentations and the time they spent 
with us. 

 
Respondents from each of the workshops commented on Dr. Vokos’ Energy Theater. Most 
described it in positive terms such as “interesting,” “enjoyable,” “useful” and “awesome.” 
Although one PHYS teacher found Energy Theatre “confusing,” two ADV teachers thought it 
was exciting and envisioned using it in future lesson plans: 
 

I loved Energy Theatre and plan to integrate it throughout my curriculum 
whenever energy diagrams are taught as a different representation. 
 
I thought both were great, worthwhile speakers. I will be using Dr. Voko’s Energy 
Theatre next year. 
 

An ADV respondent “appreciated being able to have open-ended questions and discussion with 
them prior to and after the presentation in an informal setting.” This opportunity for discussion 
with the speakers may not have occurred to the same extent in PHYS, as three PHYS 
respondents indicated they would have liked more time to interact with the speakers. Having 
opportunities to meet with the speakers appeared to result in more favorable reviews of these 
presenters. This was especially important for the PHYS teachers: 
 
Critical comments from PHYS and CHEM respondents reinforced their preference for more 
interactive time or questioned the value of having speakers at all:  
 

Did not know if they were needed. We did not get to discuss with them. Got more 
out of teacher-leader. 
 
I do not understand why we had presenters lecturing about modeling, makes no 
sense. 
 
They honestly did not improve the experience. I would love to have a panel with 
modeling teachers to ask questions, seems more applicable. 

 
Four respondents commented on the scheduling of the speakers. Three PHYS teachers 
suggested having speakers “near the end of the workshop, not at the beginning,” and 
scheduling speakers to “synchronize with the topics.” A CHEM teacher wished the speakers had 
been “more spread out.” 
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Speakers at Follow-up Sessions  
 
At the February 28 Follow-up Session, the leadership once again used the Modelpalooza 
format, first offered in the prior year, in which participants were to “choose one option” from 
“each set of sessions.” Dr. Harper noted that for this year’s event, they had more current and 
former participants volunteer to serve as speakers than expected, “We actually had really more 
topics than we even needed to have and that was really exciting.” Teachers who were in 
attendance selected from the sessions listed in Table 16. The number of ratings for each 
session ranged from three (Evolution of Labs) to 14 for two presentations (Atomic Theory and 
Periodic Structure & Reactivity). Eighty percent or more of attendees viewed seven of the 11 
Modelpalooza as effective. However, the PHYS and ADV gave high ratings to three of the four 
that had below 80 percent effectiveness ratings overall.  The only Modelpalooza session in 
which participants did not rate as at least “somewhat effective” was “Newton’s Laws” in Session 
4 (PHYS=33%, CHEM=67%, ADV=75%), resulting in a 60 percent rating overall. Participants in 
the CHEM group generally seemed to rate the presenters somewhat more harshly than the 
other cohorts. For example, while 100 percent of PHYS and ADV teachers rated the Scientific 
Reasoning speaker from Session 2 and the Session 1 Modeling Biology speaker as effective, 
less than half of CHEM attendees did so (50% and 40% respectively).  
  

Table 16: Modelpalooza Presenters Rated Effective1 

—Sorted by High to Low Total Response— 
 

 
PHYS CHEM ADV TOTAL 
N=1-6 N=1-6 N=1-4 N % 

Session 3 – Atomic Theory – Jessie Dorman, 
Jamie Doup 100.0 83.3 100.0 14 92.9 

Session 4 – Periodic Structure & Reactivity – 
Krista Clear 100.0 80.0 100.0 14 92.9 

Session 2 – Chemistry Lab Practica – Stacey 
Raymond, Mary Cook  100.0 80.0 100.0 11 90.9 

Session 2 – Scientific Reasoning – Lin Ding   100.0 50.0 100.0 7 85.7 
Session 3 – Rotational Motion – Matthew 
Kennedy 100.0 66.7 100.0 7 85.7 

Session 1 – Modeling and AP Physics – Michael 
Lerner  100.0 66.7 NA 6 83.3 

Session 2 – Standards-based Grading – Brian 
Carpenter, Sam Evans 100.0 66.7 100.0 5 80.0 

Session 1 – Modeling Biology – Kathy Malone 100.0 40.0 100.0 11 72.7 
Session 1 – Modeling with Freshmen- Joe 
Griffith  100.0 0.0 75.0 7 71.4 

Session 2 – Evolution of Labs – Christie 
Westenkirchner, Heidi Kresge 100.0 0.0 100.0 3 66.7 

Session 4 – Newton’s Laws – Amanda Berges, 
Joe Griffith, Mary Palmer 33.3 66.7 75.0 10 60.0 

 

1Percent of participants who indicated that the speaker was "Very Effective" or "Somewhat Effective." Percentages are 
based on those with valid response to item. “Not Applicable” responses were omitted.  

NA = No responses 
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Overall, respondents offered positive comments about Modelpalooza. PHYS teachers described 
the presentations as “good choices” and “interesting.” Another in this cohort who found all the 
presentations “very informative,” added that the subsequent group discussions were “really the 
most beneficial thing.” A CHEM teacher who “enjoyed every moment,” praised the sessions as 
“absolutely phenomenal.”  Other CHEM attendees viewed the workshops as “well organized,” 
and the speakers as “very prepared and enjoyable.” The sessions gave another CHEM teacher 
“new ideas for labs and activities.” An ADV participant called it “a fantastic experience” but 
another in this group commented, “Presenting in one hour was very difficult.”  Lastly, an ADV 
participant who “really enjoyed Lin Ding’s talk,” suggested having more university researchers 
as presenters so participants could get a real sense of current research underway. 
 
Opinions of the Teacher-Instructors  
 
All eight teacher-instructors from the 2014-2015 implementation of the Modeling workshops 
course responded to an online survey about the impact of the course on their schools/districts 
and how it may have contributed to their own professional development. The respondents were 
comprised of two teacher-instructors from each of the CHEM, PHYS, and ADV groups, as well 
as two interns (teacher-instructors in training) who participated in PHYS. 
 
Table 17 presents the number of teachers from the teacher-instructors’ schools and districts that 
had participated in a Modeling Workshop. Three (43%) had more than two who had completed 
a modeling session at their school. Five (63%) were in districts where three or more teachers 
had taken part in the training, including three (38%) where more than six teachers in the district 
were “modelers.” 
 

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

 

 Teacher-Instructors 
N=8 

 From School From District 
Number of Teachers N % N % 

1-2 4 57.1 3 37.5 
3-4 1 14.3 2 25.0 
5-6 2 28.6 0 0.0 
More than 6 0 0.0 3 37.5 

 

1Percentages are based on those with valid response to item.  
 
Additional impacts the respondents observed in their schools and districts as a result of having 
teachers involved in the program focused on increased use of whiteboarding and alternative 
approaches to grading. A CHEM teacher said she considered whiteboarding a “very effective” 
way to engage students in discussion of homework problems. An ADV participant noted that a 
Biology/Anatomy teacher had incorporated whiteboarding in ongoing formative assessments. 
One intern observed that her colleagues started taking modeling methods more seriously “once 
they saw the results (learning gains).” She also noted, “My colleagues have started considering 
alternative approaches to standards-based grading that I learned more about through my 
interactions with instructors and participants at the modeling workshops.” Lastly, a PHYS 
teacher-instructor reported that there is now “a kind of peer pressure on teachers” to take at 
least one modeling workshop, reflecting that this approach is gaining stature amongst teaching 
professionals.  
  



 
IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2014-2015   30 

All the teacher-instructors (N=8) confirmed their agreement with five of the six close-ended 
opinion questions (see Table 18 and Appendix 15). They enjoyed working as a Modeling 
Workshop instructor and verified that modeling positively impacted their own teaching as well as 
the teaching practices of participating teachers and faculty at their schools. They attested to the 
positive impact on the students at their schools. In addition, their collegial network had grown as 
a result of the Modeling Workshops. Although only 43 percent agreed that science 
teachers/faculty at my school are collaborating to a greater extent, the others gave a “No 
Opinion” response. It is possible that the instructional staff at their schools were already highly 
collaborative.    
 

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

 

 

Teacher-Instructors 
N=8 

 Agree1   
N % Mean2 S.D. 

Modeling has positively impacted participating 
teachers/faculty at my school. 7 100.0 1.29 .488 

Modeling has positively impacted students at my school. 8 100.0 1.25 .463 

I enjoyed working as a Modeling Workshop instructor or 
intern. 8 100.0 1.13 .354 

Working as an instructor or intern had additional positive 
impacts on my own teaching. 8 100.0 1.13 .354 

My collegial network has grown as a result of working with 
the Modeling Workshops. 8 100.0 1.13 .354 

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

3 42.9 2.43 .787 

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

2Lower 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.  

 
The participants described varied ways that their experience with the Modeling Workshops 
contributed to their own professional development. For four of the participants, the experience 
deepened their understanding of the modeling process and led them to productive reflection on 
how they could improve their effectiveness as educators: 
 

Teaching the workshop as an intern helped me grow as a teacher-leader and 
also helped me understand the modeling method more fully. 
 
I continue to reflect on my own teaching because of my role in modeling, and 
thus I continue to strive to improve my work. 
 
It gave me a deeper understanding of the modeling process. Working with adults 
last summer helped me develop better ways to communicate with my kids during 
this school year. 
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In teaching, I am forced to reflect on what I do and how I do it, which always 
helps me improve my practice. Talking about modeling with colleagues and 
considering how I can implement modeling strategies in the college classroom, 
my teaching has become better. 
 

Two ADV teachers commented on the value of the shared materials the participants developed 
and the rich exchange of ideas that transpired during the Modeling Workshops:  
 

Each year, my experience as an instructor has been beneficial in observing how 
the Advanced Workshop participants wrestle to integrate modeling instruction 
into units they have taught using more traditional modalities. I have used 
materials they developed with great success in communicating difficult concepts. 
From last year's class alone, I used materials developed by [two groups] for a 
unit on force and another unit on periodic properties. 
 
It is always a great opportunity to hear ideas from other teachers and consider 
how they may apply in my own classroom…I had many meaningful 
conversations during the workshop. 

 
In response to an inquiry about the number of requests received from participants, seven 
teacher-instructors had received requests from current participants, with 38 percent occurring at 
least once a month (Table 19). Fifty percent received requests from current participants less 
often than monthly. One teacher-instructor fielded requests from former participants at least 
monthly, while four (50%) reported that they received requests form former participants less 
often than monthly. Only one ADV instructor had not received any received requests current 
participants, while not surprisingly, an intern had never been asked for assistance from any one 
in the former group.  
 

Table 19: Teacher-Instructor Survey – Requests from Current and Former Participants 

 

 Teacher-Instructors 
N=8 

 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 3 37.5 1 12.5 
Less often than monthly 4 50.0 4 50.0 
Never 1 12.5 1 12.5 
No response 0 0.0 2 25.0 

 
Three teacher-leaders shared interesting examples of requests for assistance that enabled 
them to help a colleague to change or make a breakthrough in their instructional practice: 
 

A teacher emailed me early in the school year asking about curricular sequence 
and timing and whether she should skip one of the beginning labs. I responded 
that night, telling her my sequence of units and a few thoughts about the order 
that concepts are introduced. She was very thankful for the prompt response and 
told me it helped her decide which lessons to use. While this is no large 
breakthrough, it gave her a sense of perspective and confidence moving forward 
for the rest of the year. 
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A teacher in year one of modeling instruction was asked a question by one of his 
students that he could not answer, and, in any case, he wanted to provide 
evidence through some sort of activity. He contacted a colleague and me and we 
showered him with possible ways to approach the problem. I think it helped open 
his mind to the possibilities of teaching this way, and I know his class learned a 
lot from the fact that he considered the question and then challenged them to 
develop a way to investigate it. 
 
A teacher in my building designed his own deployment lab for projectile motion in 
freshmen physical science and it energized him like I'd never seen before. 

 
Additional comments from the respondents were full of praise for the Modeling Workshop 
experience. One of the interns wrote that the two workshops she attended had a significant 
impact on her teaching and student learning. A CHEM participant described the workshop as 
“awesome” and “by far, the best professional development I have ever had.” The other CHEM 
teacher hoped there could be a way to make new science teachers take modeling workshops 
because “it is much easier to begin teaching this way than to start it after teaching for some 
years.” 
 
Lastly, one teacher-leader claimed that no other training has had as great an impact on him as 
the Modeling Workshop. He described the commitment of time and energy from Dr. Harper, Dr. 
Clark, and the other teacher-leaders as “invaluable,” and added this observation: 
 

The best learning takes place in the midst of conversation where one is listened 
to, questioned, and responded to by those with greater expertise and experience. 
I have heard from other participants that they feel valued and respected in the 
way the workshop is presented, their questions answered, and their input sought 
regarding best practices. 

 
Conclusions and Next Steps 
 
The 2014-2015 implementation of the Modeling Instruction for Physics and Chemistry in Ohio 
was a success. All the participants said they would recommend the program to other teachers 
and had shared their knowledge informally with colleagues. Nearly all (97%) confirmed that the 
professional development spurred the establishment of a participant network. Additional results 
underscoring the positive regard for the value and impact of the Modeling workshops included: 
 
� 100% confirmed that participation improved their teaching 
� 100% agreed the training provided useful resources and/or materials  
� 100% agreed the training was linked to state and national standards  
� 95% confirmed the training increased their enthusiasm for teaching 
� 95% agreed the workshops increased awareness of current research in science education  
� 90% described the training as worthwhile  
 
Moreover, there were numerous statistically significant impacts on teacher understanding and 
instructional practices:3 
 
  

                                                
3 Unless specified otherwise, percentages represent the overall results. 
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Increases in teacher understanding of standards and instructional methodologies 
x (Ohio Revised) Standards in Science (60% to 84%)  
x How to differentiate classroom instruction (64% to 90%)  
x Methods necessary to teach science concepts effectively (83% to 100%)  

 
Increases in teacher preparation, approaches and skills that support modeling 

x Implement inquiry- or discovery-based learning (from 61% to 90%).  
x Phrase questions to encourage open-ended investigations (from 61% to 87%)  
x Use performance-based assessment in science (from 42% to 74%) 
x Use portfolios to assess student progress in science (from 18% to 55%) 
x Encourage participation of females in science (from 79% to 100%). 
x Teach groups that are heterogeneous in ability (from 68% to 95%) 
x Inform students of career opportunities in science (from 68% to 95%) 
x Membership in science professional organizations (from 67% to 90%) 
x Participate in modeling listservs (national listservs from 38% to 73%, other listservs from 

31% to 63%) 
x Encourage participation of underrepresented minorities in science (CHEM from 57% to 

93%) 
 
Increases in teacher use of practices associated with inquiry-based instruction 

x Learn by inquiry (PHYS from 41% to 75%; CHEM from 50% to 86%; overall from 
55% to 84%)  

x Write their reasoning about how to solve a scientific problem (CHEM from 29% to 
71%; overall 49% to 76%) 

x Make conjectures and explore methods to solve a scientific problem (CHEM from 
50% to 93%) 

x Do hands-on/manipulative activities (CHEM from 71% to 100%)  
x Participate in dialogue with students to develop ideas (PHYS from 67% to 81%) 
x Use teacher-created lessons (ADV from 57% to 100%) 

 
Increases in practices that support modeling 

x Instructional focus on central ideas, covering fewer topics in depth (48% to 82%) 
x Disagreement that curriculum was organized “around the textbook” (57% to 86%) 
x Use of effective questioning techniques with students (79% to 95%) 

 
Decreases in teacher perspectives and practices that are counter-productive to modeling 

x Instruction emphasizes broad coverage of information with little depth (from 10% to 3%)  
x Some people are good at science and some just are not (from 23% to 3%) 
x Listen and take notes during teacher presentations (from 72% to 29%) 
x Read a science textbook (from 21% to 8%)  

 
Most teachers found the opportunity “to experience modeling as a student extremely valuable.” 
Participants in all three courses also valued the opportunity for in-depth discussion, 
collaboration with peers, and interaction with instructors, even expressing the desire for more of 
such activities. Participants’ suggestions for improvement included more time to practice, more 
modeling examples, less homework, better organization, a workshop specific to physical 
science, and direct guidance on adapting the content to grade level. Notably, the CHEM 
participants were in unanimous agreement on more indicators than the other two workshops, so 
it may be beneficial to examine the CHEM workshop closely in terms of dynamics, content, and 
structure to pinpoint any components that worked especially well and endeavor to replicate 
them in future implementations.  
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Beyond the impacts on participating teachers, Dr. Harper noted that teachers trained in 
modeling will likely have a state-level impact on “Ohio’s curriculum” through their involvement in 
the “Next Generation Science Standards.” She added, “We are seeing some very strong 
contributions from people who have been to the Modeling Workshops.” Furthermore, through 
the networking of trained teachers, additional teachers will probably be introduced to modeling.  
 
Awareness and use of modeling has already grown substantially. In addition to offering 
Modeling Workshops in Central Ohio, spin-off initiatives in the Bowling Green (northwest) and 
Cincinnati (south) areas of the state have been established by former participants. Finally, the 
group has a national presence. The AMTA encouraged the inclusion of teachers from other 
states in the modeling workshops, and asked for Dr. Harper’s input into their 2015 workshop to 
“train future workshop leaders.”  The AMTA wanted to make sure they had representation from 
Ohio because they said, “We want to learn about what you are doing there to train your leaders 
and we want to learn about how you run your workshop.” All three representatives 
recommended by the Ohio leadership (a former intern, a current intern, and a participant who is 
a Woodrow Wilson fellow at OSU) were accepted into the AMTA program.4 With respect to the 
latter individual, Dr. Harper explained that he completed the PHYS workshop in 2013-14 and 
ADV in 2014-15, and that he was asked to present on modeling to all of the current and past 
Woodrow Wilson fellows at Ohio State. “I was there for part of his presentation and he just 
nailed it and knocked the socks off of all the faculty members there. That was very exciting. I 
have run into the faculty since then and they were impressed. That is one specific example of 
how the second year really empowered this particular person.”  
 
Dr. Harper pointed to another “continuing effect” resulting from the growing reputation of 
modeling statewide: “People posting job opportunities are looking specifically for people who 
have been through our workshops.” Apparently networking among modelers has also helped 
several who were seeking employment to find placements: “We again heard about people 
specifically looking for jobs in schools where they know other modelers are.” 
 
The upcoming 2015-16 workshops will see a major change with the addition of a new one-week 
Engineering workshop “specifically for people who have already taken a workshop with us.” 
Priority will be given to those who have completed the ADV curriculum development experience, 
and the objective will be:  
 

To explore what engineering is, and really the design process of engineering, 
and how that is a little bit different from what we typically do in a science 
classroom but where the connection points are. Then to look where you develop 
and deploy the model through a variety of applications. Looking at how we can 
weave engineering into the application phase of courses that already exist is 
really where we want to focus.  

 
The plan is to have participants go through selected activities in “student mode, have readings 
on teaching engineering, and then pull that all together and say ‘Okay, so what would we do if 
we wanted to focus on the lab practicum and just tweak it so that it was more of an engineering 
design process or project instead of the standard practicum.’” The format will likely be similar to 
that of the ADV, but since the group will consist of an “all-star lineup” of former participants, Dr. 
Harper anticipates being “very flexible,” in deciding “if we need to go in a slightly different 
direction from that plan, we totally can do that. I am really excited to see what they are going to 
develop for us.” Moreover, she confirmed that the AMTA is “looking forward to seeing what gets 

                                                
4 See Woodrow Wilson Ohio Teaching Fellowship https://artsandsciences.osu.edu/wilson-foundation. 
 

https://artsandsciences.osu.edu/wilson-foundation
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developed, particularly since integrating engineering is important for the Next Generation 
Science Standards.”  
 
The co-PI, Dr. Clark, was similarly enthusiastic about the promise of this new workshop: “As a 
chemist, I see many everyday examples of chemistry in the world around us. These everyday 
phenomena touch upon chemical engineering.  I am looking forward to sharing these insights in 
this new and exciting offering.” The AMTA will also support a project to develop modeling 
materials in biology. Consequently, Dr. Harper affirmed that beginning in summer 2016, “We will 
be offering biology modeling workshops side-by-side with all our other ones with materials that 
Ohio teachers developed. They are going to be hanging out in the same room with our 
advanced folks.”  
 
Modeling Instruction for Physics and Chemistry in Ohio again had a productive year. Dr. Harper 
noted that participants’ pre/post-tests scores showed “very strong gains in their conceptual 
knowledge over the course, just in the three weeks of the summer.” This ADV teacher’s remark 
aptly captures the multidimensional benefit of the 2014 Summer Academy experience: “This 
really helped me to see what it means to model. I know I can look at other units and see the 
structure behind it and be much more effective in my practices.”  
 
Dr. Clark likewise stressed the potential for long-term impacts on teachers and students, 
concluding that they “will be significant for years to come.”  He expressed confidence that “the 
skills these teachers developed, such as in-class questioning and supporting greater student 
inquiry, are far reaching and will transform their classrooms. I was extremely pleased with how 
the participants grew during the three-week workshop.” An impression confirmed by “the 
positive reports I heard at the subsequent follow-ups.” Finally, given the increasing pedagogical 
influence of modeling statewide and nationally, demand for the workshops is likely to continue to 
be strong, especially in light of the training’s documented successes. 
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Appendix 1 
Physics and Chemistry Modeling Workshops 

Description of Teachers1 

 
 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
Gender     

Female 61.1 62.5 75.0 64.3 

Male 38.9 37.5 25.0 35.7 

Race/Ethnicity     

White, non-Hispanic  88.9 87.5 100.0 90.5 

Black, non-Hispanic 5.6 12.5 0.0 7.1 

Asian/Pacific Islander 5.6 0.0 0.0 2.4 

Age     

Under 30 27.8 40.0 14.3 30.0 

31-40  38.9 20.0 42.9 32.5 

41-50  22.2 13.3 14.3 17.5 

51-60  11.1 26.7 28.6 20.0 

Position     

Teacher 100.0 87.5 100.0 95.2 
Other (Substitute Teacher; Graduate Student Looking For 
Job) 0.0 12.5 0.0 4.8 

Grade Level Taught     

Middle (7-8)2 16.7 18.8 12.5 16.7 

High School (9-12)  83.3 81.3 87.5 83.3 

School Type     

Public School District 83.3 93.8 87.5 88.1 

Community School, Charter School or Nonpublic School 16.7 6.3 12.5 11.9 

Classroom Type     

Science only 83.3 87.5 100.0 88.1 

Math and Science 11.1 0.0 0.0 4.8 

Other or Multi-Subject Combinations 5.6 12.5 0.0 7.1 
 

1Percentages are based on those with valid response to item.  
2Respondents who taught both middle school and high school were coded as middle school.  
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Appendix 1 
Physics and Chemistry Modeling Workshops 

Description of Teachers1 

—Continued— 
 

 PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
Years of Teaching Experience     

Less than 1 year 5.9 6.7 0.0 5.0 

1-2 years 23.5 20.0 12.5 20.0 

3-5 years 11.8 20.0 37.5 20.0 

6-10 years 35.3 26.7 12.5 27.5 

11-19 years 23.5 20.0 25.0 22.5 

20 years or more  0.0 6.7 12.5 5.0 

Years Taught at Current School     

Less than 1 year 5.9 21.4 0.0 5.9 

1-2 years 52.9 35.7 25.0 41.0 

3-5 years 23.5 0.0 37.5 17.9 

6-10 years 11.8 28.6 12.5 17.9 

11-19 years 5.9 7.1 25.0 10.3 

20 years or more  0.0 7.1 0.0 2.6 

Highest Degree Received     

Bachelor's Degree 22.2 53.3 57.1 40.0 

Master's Degree 66.7 46.7 42.9 55.0 

Doctorate 11.1 0.0 0.0 5.0 

Degree Areas2     

Science Education 66.7 62.5 75.0 66.7 

Earth Science or Geology  11.1 6.3 0.0 7.1 

Mathematics Education 11.1 0.0 0.0 4.8 

Biology or Life Science 44.4 31.3 50.0 40.5 

Physics or Physics 27.8 25.0 37.5 28.6 

Mathematics  5.6 0.0 12.5 4.8 

Chemistry or Biochemistry 27.8 37.5 50.0 35.7 

Environmental Science 0.0 6.3 0.0 2.4 

Engineering 27.8 0.0 0.0 11.9 

Other 33.3 25.0 0.0 23.8 
 

1Percentages are based on those with valid response to item.  
2Total can add to more than 100 percent, as respondent could obtain degree in more than one area.  
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Appendix 2 
Physics and Chemistry Modeling Workshops 

Sections of Physics, Physical Science, and Chemistry1 

—Percentage Taught in 2014-2015— 
 

TOTAL 
N=38 

 Physics Physical Science Chemistry 
None  60.5 44.7 57.9 
1-2 18.4 23.7 21.1 
3-4 21.1 21.1 15.8 
5-6 60.5 10.5 5.3 

PHYS 
N=16 

 Physics Physical Science Chemistry 
None  50.0 56.3 62.5 
1-2 25.0 25.0 12.5 
3-4 25.0 6.3 25.0 
5-6 50.0 12.5 62.5 

CHEM 
N=14 

 Physics Physical Science Chemistry 
None  64.3 57.1 42.9 
1-2 14.3 21.4 28.6 
3-4 21.4 14.3 14.3 
5-6 0.0 7.1 14.3 

ADV 
N=8 

 Physics Physical Science Chemistry 
None  75.0 0.0 75.0 
1-2 12.5 25.0 25.0 
3-4 12.5 62.5 0.0 
5-6 75.0 12.5 0.0 

 

1Nonrespondents to each item were recoded to having answer of “None.”  
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Appendix 3A 
Physics and Chemistry Modeling Workshops 
Districts and Other Schools/Status Represented 

 
District 
Count District/Charter/Private/Other N % 

1 Beachwood City Schools 1 2.4 
2 Big Walnut Local Schools 1 2.4 
3 Buckeye Valley Local Schools 1 2.4 
4 Canal Winchester Local Schools 1 2.4 
5 Cleveland Heights University Heights 2 4.8 
6 Columbus City Schools 2 4.8 
7 Dayton Public Schools 1 2.4 
8 Gallia County Local School District 2 4.8 
9 London City Schools 1 2.4 

10 Mason City Schools 1 2.4 
11 New Knoxville Local School District 1 2.4 
12 Olentangy Local Schools 3 7.1 
13 Pickerington Local Schools 2 4.8 
14 Reynoldsburg City Schools 2 4.8 
15 Riverside 1 2.4 
16 Southwest Licking Local School District 1 2.4 
17 Southwestern City Schools 2 4.8 
18 Sycamore Community Schools 1 2.4 
19 Whitehall City Schools 1 2.4 
20 Worthington City Schools 3 7.1 
21 Charter - Horizon Science Academy 1 2.4 
22 Public Other - CTEC 1 2.4 
23 Private - Columbus Diocese 1 2.4 
24 Private - Laurel School for Girls 1 2.4 
25 Other - Out of state 6 14.3 
26 Other - Not specified 2 4.8 

 TOTAL 42 100.0 
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Appendix 3B 
Physics and Chemistry Modeling Workshops 
Description of School Districts and Schools1 

 

Public School Districts 
Represented 

 
 

County 

School District 
Performance 

Index  
School where Participants 

Teach 

School 
Performance 

Index  

 
Number of  

Participants  

Beachwood City  Cuyahoga A Beachwood HS A 1 

Big Walnut Local  Delaware B Big Walnut HS B 1 

Buckeye Valley Local  Delaware B Buckeye Valley HS B 1 

Canal Winchester Local  Franklin B Canal Winchester HS B 1 
Cleveland Heights 
University Heights Cuyahoga C Cleveland Heights HS C 2 

Columbus City  Franklin D Marion-Franklin HS D 1 

Columbus City  Franklin D Whetstone HS C 1 

Dayton Public  Montgomery D Stivers School For The Arts B 1 
Gallia County Local School 
District Gallia B River Valley HS B 2 

London City  Madison C London HS B 1 

Mason City  Warren A Mason MS A 1 
New Knoxville Local School 
District Auglaize B New Knoxville HS B 1 

Olentangy Local  Delaware B Olentangy HS A 1 

Olentangy Local  Delaware B Orange HS A 1 

Pickerington Local  Fairfield B Lakeview JHS B 1 

Pickerington Local  Fairfield B Pickerington Central HS B 1 

Pickerington Local  Fairfield B Pickerington North HS B 1 

Riverside Local Lake B 
Riverside HS/John R 
Williams JHS B 1 

Southwest Licking Local  Licking B Watkins Memorial HS B 1 

South-Western City  Franklin C Westland HS C 1 

Sycamore Community  Hamilton A Sycamore HS A 1 

Whitehall City  Franklin C Whitehall Yearling HS C 1 

Worthington City  Franklin B Phoenix MS B 3 
Total from Public Schools 27 

 

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 3B 
Physics 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 
Performance 

Index  

 
 

Number of 
Participants  

eSTEM Academy of Reynoldsburg HS  Franklin A 2 

Horizon Science Academy Columbus HS  Franklin B 1 

OASIS – Olentangy Local  Delaware NA 1 

South-Western Career Academy  Franklin NA 1 

Bishop Ready HS Columbus Diocese Franklin  1 

C-Tec of Licking County  Licking  1 

Laurel School For Girls  Cuyahoga  1 

Graduate student looking for work  NA  1 

Out-of-state schools2  NA  6 
Total from Various Types of  Schools 15 

 
TOTAL NUMBER OF PARTICIPANTS  42 

 
1School and district ratings are from the Ohio Department of Education 2010-2011 report cards http://ilrc.ode.state.oh.us/default.asp. 
2There were initially seven teachers from other states. Two in this group moved to Ohio during the project year. One moved to Ohio 
early on and found a position at an Ohio public school, so that individual/school is counted in the public school listing. The other out-
of-state teacher continued to report an out-of-state school on the Follow-up Participant Survey and is listed in the “Other Institutions” 
table above.  

  

http://ilrc.ode.state.oh.us/default.asp
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Appendix 4 
Physics and Chemistry Modeling Workshops 
Opinions about Workshops and Initial Impacts1 

—Questions Ordered by Appearance on Survey— 
 

 End of Workshop Survey 
PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
a) Adequate time was allowed for participants to reflect on 

and relate material to their experience and needs. 94.4 87.5 100.0 92.9 

b) Participants’ questions and concerns were addressed 
effectively. 94.4 100.0 100.0 97.6 

c) I improved my content knowledge. 100.0 100.0 87.5 97.6 

d) I gained skills in complex thinking and reasoning. 100.0 100.0 75.0 95.2 

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. 94.4 100.0 87.5 95.2 

g) This workshop enhanced my confidence in teaching 
science. 94.4 100.0 100.0 97.6 

h) I increased my ability to see connections among 
science concepts. 100.0 100.0 100.0 100.0 

i) I increased my ability to see connections between 
science and mathematics. 94.4 100.0 75.0 92.9 

j) I have a better understanding of how to apply the 
science standards. 88.9 87.5 100.0 90.5 

k) Overall, this workshop was a successful professional 
development experience.  94.4 100.0 100.0 97.6 

l) I would recommend this workshop to other teachers. 88.9 93.8 100.0 92.9 
m) I feel prepared to provide professional development on 

the covered workshop-specific activities for teachers in 
my building. 

66.7 81.3 100.0 78.6 

n) I feel better prepared to encourage science activities in 
my building. 94.4 93.8 100.0 95.2 

o) This workshop has helped me become a more effective 
teacher. 100.0 100.0 100.0 100.0 

p) Year 2 Workshop Only: The amount of 
guidance/structure was appropriate. NA NA 87.5 87.5 

 

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

 
 
 

  



 
IRC for OSU Modeling Workshops                                                                Annual Evaluation Report: 2014-2015   44 

Appendix 5 
Physics and Chemistry Modeling Workshops 
Increased Understanding from the Workshops1 

—Questions Ordered by Appearance on Survey— 
 

 End of Workshop Survey 
PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 
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. 78.6 75.0 100.0 81.6 
d) The technology required for effective instruction in 

science. 88.9 93.8 75.0 88.1 

e) Effective uses of alternative assessment. 100.0 93.3 87.5 95.1 
f) Strategies for facilitating change in science instruction 

in my building. 100.0 93.8 75.0 92.9 

g) Awareness of current research in science education. 94.4 100.0 87.5 95.2 
h) Ability to utilize current research in science education in 

my classes. 83.3 81.3 75.0 81.0 
  

1Percent 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 
Physics and Chemistry Modeling Workshops 

Workshop Activities Rated Worthwhile1 

—Questions Ordered by Appearance on Survey— 
 

 End of Workshop Survey 
PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 

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

b) Overall interaction with workshop facilitators. 94.4 100.0 100.0 97.6 

c) Modeling of inquiry. 100.0 100.0 100.0 100.0 

d) Examples on how to apply district standards. 66.7 78.6 87.5 75.7 
e) Introduction to various sources of curriculum materials 

(books, websites, etc.). 94.4 100.0 87.5 95.1 

f) Reading assignments (research articles). 77.8 100.0 87.5 88.1 

g) Discussion of reading assignments. 88.9 100.0 87.5 92.9 

h) Purchase of educational/classroom materials.  87.5 100.0 100.0 95.0 
i) Year 2 Workshop Only: Large blocks of "free" time 

spent working on curriculum. NA NA 100.0 100.0 
 

1Percent 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 
Physics and Chemistry Modeling Workshops 

Better Understanding of Modeling/Teaching and Improved Student Performance1 

—Full Results— 
 

 End of Workshop Survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 
PHYS and CHEM Participants Only         

a) I have a better understanding of how to teach 
physics effectively. 94.4 37.5 NA 76.9 100.0 85.7 NA 95.7 

b) I have a better understanding of how to teach 
physical science effectively. 100.0 50.0 NA 78.3 91.7 87.5 NA 90.0 

c) I have a better understanding of how to teach 
chemistry effectively. 40.0 100.0 NA 85.0 44.4 100.0 NA 78.3 

d) This workshop has helped me improve student 
performance in physics.  100.0 37.5 NA 80.0 92.3 87.5 NA 90.5 

e) This workshop has helped me improve student 
performance in physical science.  100.0 44.4 NA 78.3 88.9 77.8 NA 83.3 

f) This workshop has helped me improve student 
performance in chemistry.  40.0 100.0 NA 85.0 57.1 100.0 NA 85.7 

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

83.3 92.9 NA 87.5 80.0 84.6 NA 82.1 

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

88.2 86.7 NA 87.5 92.3 84.6 NA 88.5 

ADV 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 helped me improve student 
performance in my classes.  NA NA 100.0 100.0 NA NA 100.0 100.0 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  
2There were no statistically significant differences between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys as 
measured by a Chi-square test. 
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Appendix 8 
Physics and Chemistry Modeling Workshops 

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

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 
a) I have a good understanding of fundamental core 

content in my discipline… 94.4 87.5 100.0 92.9 100.0 100.0 100.0 100.0 

b) I have a good understanding of Ohio’s New Learning 
Standards in Mathematics and/or in Science… 64.7 53.3 62.5 60.0 87.5 85.7* 75.0 84.2** 

c) I have a good understanding of how to assess 
student learning in multiple ways… 88.9 87.5 75.0 85.7 93.8 100.0 100.0 97.4 

d) I have a good understanding of effective questioning 
techniques and its use in the classroom… 83.3 68.8 87.5 78.6 87.5 100.0* 100.0 94.7* 

e) I have a good understanding of how to use 
technology effectively in the classroom… 66.7 81.3 75.0 73.8 81.3 92.9 75.0 84.2 

f) I have a good understanding of how to differentiate 
instruction in the classroom... 61.1 68.8 62.5 64.3 87.5 92.9 87.5 89.5** 

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

88.9 68.8 100.0 83.3 100.0 100.0** 100.0 100.0** 

h) I believe I am an effective teacher… 88.9 87.5 100.0 90.5 87.5 100.0 100.0 94.7 

i) I am excited about teaching in my subject area… 94.4 93.8 100.0 95.2 100.0 100.0 100.0 100.0 
j) I am interested in networking with teachers and other 

professionals… 100.0 93.8 100.0 97.6 100.0 100.0 100.0 100.0 
 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item. 
2Statistically 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 < .10.  
**Statistically significant difference with p-value < .05.  
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Appendix 9 
 Physics and Chemistry Modeling Workshops  

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

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 
a) Classroom interaction involves a dialogue among 

teacher and students. 66.7 81.3 100.0 78.6 81.3 92.9 100.0 89.5 

b) Students generally work independently. 11.1 6.3 14.3 9.8 13.3 0.0 12.5 8.1 
c) Instruction emphasizes broad coverage of 

information with little depth. 16.7 6.3 0.0 9.5 6.3 0.0 0.0 2.6*** 

d) Student role is to apply inquiry and problem solving 
skills to discover solutions to problems. 66.7 75.0 100.0 76.2 81.3 85.7 100.0 86.8 

e) Students generally learn concepts and processes 
through readings, lectures and demonstrations. 16.7 18.8 0.0 14.6 6.3 7.1 0.0 5.3 

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

22.2 0.0 12.5 11.9 18.8 0.0 0.0 7.9 

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

33.3 25.0 37.5 31.0 31.3 30.8 75.0 40.5 

h) I differentiate my instructional                                                                                                
techniques based on student needs. 33.3 37.5 50.0 38.1 37.5 85.7 75.0 63.2 

 

1Percent 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.  

2Statistically 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 10 
Physics and Chemistry Modeling Workshops 

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

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 

a) Virtually all students can learn to think scientifically. 100.0 100.0 85.7 97.5 100.0 100.0 100.0 100.0 
b) Students learn science best in classes with students 

of similar abilities. 38.9 33.3 28.6 35.0 46.7 28.6 25.0 35.1 

c) I enjoy teaching science. 100.0 100.0 100.0 100.0 93.8 100.0 100.0 97.4 

d) I organize my curriculum around the textbook. 16.7 13.3 0.0 12.5 6.3 14.3* 0.0 7.9 
e) The teacher should consistently use activities which 

require students to do original thinking. 88.9 93.3 100.0 92.5 100.0 92.9 100.0 97.4 

f) Teachers should know the answers to most 
questions students ask about science. 55.6 60.0 28.6 52.5 68.8 64.3 12.5 55.3 

g) Students should never leave science class feeling 
confused or stuck. 38.9 6.7 14.3 22.5 12.5 7.1 25.0 13.2 

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

88.9 80.0 85.7 85.0 87.5 78.6 100.0 86.8 

i) Some people are good at science and some just are 
not. 33.3 6.7 28.6 22.5 6.3 0.0 0.0 2.6*** 

j) Learning for all students is enhanced by 
incorporating the contributions of different cultures. 77.8 86.7 71.4 80.0 87.5 84.6 87.5 86.5 

k) Good science teachers show students the correct 
way to answer questions they will be tested on. 22.2 33.3 14.3 25.0 12.5 21.4 12.5 15.8 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  
2Statistically 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 < .01 
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Appendix 11 
Physics and Chemistry Modeling Workshops 

School Support of Science Instruction and Teacher as a Resource1 

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 
a) Most science teachers at my school would like to use 

an “inquiry” style of teaching. 66.7 73.3 71.4 70.0 87.5 71.4 75.0 78.9 

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

61.1 66.7 71.4 65.0 68.8 78.6 37.5 65.8 

c) Most science teachers in my school regularly share 
ideas and materials related to science instruction. 77.8 73.3 71.4 75.0 75.0 85.7 62.5 76.3 

d) I regularly serve as a resource for other science 
teachers in my school. 61.1 53.3 85.7 62.5 62.5 78.6 87.5 73.7 

e) I regularly serve as a resource for other science 
teachers in my district. 38.9 6.7 28.6 25.0 37.5 35.7 75.0 44.7 

f) My principal is supportive of innovative approaches 
to teaching science. 100.0 73.3 71.4 84.6 100.0 92.9 75.0 92.1 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  
2There were no statistically significant differences between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys. 
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Appendix 12 
Physics and Chemistry Modeling Workshops 

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

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 
a) Manage a class of students who are using hands-

on/manipulative materials. 76.5 78.6 100.0 81.6 93.8 92.9 100.0 94.7 

b) Use cooperative learning groups. 82.4 85.7 85.7 84.2 93.8 92.9 100.0 94.7 

c) Implement inquiry or discovery learning. 52.9 57.1 85.7 60.5 81.3* 92.9* 100.0 89.5*** 

d) Present the applications of science concepts. 82.4 71.4 85.7 78.9 93.8 92.9 100.0 94.7 
e) Phrase questions to encourage more open-ended 

investigations. 58.8 50.0 85.7 60.5 81.3 85.7 100.0 86.8** 

f) Use science equipment as an integral part of 
science instruction. 88.2 78.6 85.7 84.2 75.0 92.9 100.0 86.8 

g) Teach groups that are heterogeneous in ability. 64.7 71.4 71.4 68.4 93.8 92.9 100.0 94.7** 
h) Teach students from a variety of cultural 

backgrounds. 58.8 71.4 85.7 68.4 75.0 85.7 75.0 78.9 

i) Inform students of career opportunities in science. 70.6 64.3 71.4 68.4 93.8 92.9 100.0 94.7** 

j) Use performance-based assessment in science. 41.2 21.4 85.7 42.1 56.3 78.6** 100.0 73.7** 

k) Use portfolios to assess student progress in science. 17.6 14.3 28.6 18.4 37.5 71.4** 62.5 55.3*** 

l) Encourage participation of females in science. 88.2 64.3 85.7 78.9 100.0 100.0* 100.0 100.0** 
m) Encourage participation of underrepresented 

minorities in science. 76.5 57.1 85.7 71.1 75.0 92.9* 100.0 86.8 
 

1Percent of participants who indicated “Very Well Prepared” or “Prepared but Want More.” Percentages are based on those with valid response to item.  
2Statistically 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 
Physics and Chemistry Modeling Workshops 

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

 
 Pre-survey Post-survey2 
 PHYS CHEM ADV TOTAL PHYS CHEM ADV TOTAL 

 N=18 N=16 N=8 N=42 N=16 N=14 N=8 N=38 

a) Listen and take notes during presentation by teacher 72.2 78.6 57.1 71.8 25.0** 42.9* 12.5 28.9*** 

b) Watch the teacher demonstrate a scientific principle 66.7 53.8 57.1 60.5 43.8 42.9 37.5 42.1 

c) Work in pairs/teams/small groups 83.3 100.0 100.0 92.3 93.8 100.0 100.0 97.4 

d) Read a science textbook 27.8 21.4 0.0 20.5 6.3 7.1 12.5 7.9* 
e) Participate in dialogue with the teacher to develop 

an idea 66.7 100.0 100.0 84.6 81.3** 100.0 87.5 89.5 

f) Make conjectures and explore possible methods to 
solve a scientific problem 55.6 50.0 100.0 61.5 62.5 92.9** 75.0 76.3 

g) Do hands-on/manipulative activities 66.7 71.4 100.0 74.4 87.5 100.0** 87.5 92.1 
h) Write their reasoning about how to solve a scientific 

problem 50.0 28.6 85.7 48.7 75.0 71.4** 87.5 76.3** 

i) Learn by inquiry 41.2 50.0 100.0 55.3 75.0* 85.7** 100.0 84.2*** 

j) Use worksheets from textbooks 22.2 21.4 14.3 20.5 18.8 28.6 0.0 18.4 

k) Use teacher-created lessons 77.8 64.3 57.1 69.2 56.3 85.7 100.0* 76.3 
l) Engage in reflective thinking/writing about what they 

are learning  50.0 50.0 57.1 51.3 75.0 50.0 75.0 65.8 

m) Use science equipment (e.g., measurement tools 
and graphing calculators) 77.8 78.6 85.7 79.5 62.5 92.9 87.5 78.9 

 

1Self-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. 
2Statistically 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 14 
Physics 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=42) 

At least once a week 25.6 18.9 8.6 0.0 

Approximately once every two weeks 0.0 5.4 2.9 3.0 

At least once a month 2.6 5.4 5.7 12.1 

Less often than monthly 10.3 16.2 14.3 21.2 

Never 61.5 54.1 68.6 63.6 

ADV  
(N=8) 

 

At least once a week 85.7 42.9 20.0 0.0 

Approximately once every two weeks 0.0 14.3 20.0 0.0 

At least once a month 0.0 0.0 0.0 20.0 

Less often than monthly 14.3 28.6 20.0 40.0 

Never 0.0 14.3 40.0 40.0 

 IRC Post-survey2     

TOTAL 
(N=38) 

At least once a week 43.2*** 18.2 31.4** 12.1 

Approximately once every two weeks 2.7 0.0 5.7 9.1 

At least once a month 8.1 18.2 8.6 12.1 

Less often than monthly 18.9 21.2 17.1 21.2 

Never 27.0 42.4 37.1 45.5 

ADV  
(N=8) 

 

At least once a week 50.0 16.7 42.9 16.7 

Approximately once every two weeks 0.0 0.0 0.0 0.0 

At least once a month 12.5 33.3 28.6 16.7 

Less often than monthly 25.0 16.7 14.3 33.3 

Never 12.5 33.3 14.3 33.3 

 Teacher-Instructor Survey     

Teacher-
Instructors 

(N=8) 

At least once a week 50.0 14.3 50.0 0.0 

Approximately once every two weeks 0.0 14.3 0.0 16.7 

At least once a month 0.0 0.0 0.0 0.0 

Less often than monthly 37.5 42.9 37.5 50.0 

Never 12.5 28.6 12.5 33.3 
 
1Percentages are based on those with valid response to item.  
2Statistically 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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Appendix 15 
Physics and Chemistry Modeling Workshops 

Modelpalooza Presenters Rated Effective1 

—Questions Ordered by Appearance on Survey— 
 

 
PHYS CHEM ADV TOTAL 
N=1-6 N=1-6 N=1-4 N % 

a) Session 1 – Modeling Biology – Kathy 
Malone 100.0 40.0 100.0 11 72.7 

b) Session 1 – Modeling with Freshmen- Joe 
Griffith  100.0 0.0 75.0 7 71.4 

c) Session 1 – Modeling and AP Physics – 
Michael Lerner  100.0 66.7 NA 6 83.3 

d) Session 2 – Chemistry Lab Practica – 
Stacey Raymond, Mary Cook  100.0 80.0 100.0 11 90.9 

e) Session 2 – Scientific Reasoning – Lin Ding   100.0 50.0 100.0 7 85.7 
f) Session 2 – Evolution of Labs – Christie 

Westenkirchner, Heidi Kresge 100.0 0.0 100.0 3 66.7 

g) Session 2 – Standards-based Grading – 
Brian Carpenter, Sam Evans 100.0 66.7 100.0 5 80.0 

h) Session 3 – Atomic Theory – Jessie 
Dorman, Jamie Doup 100.0 83.3 100.0 14 92.9 

i) Session 3 – Rotational Motion – Matthew 
Kennedy 100.0 66.7 100.0 7 85.7 

j) Session 4 – Periodic Structure & Reactivity – 
Krista Clear 100.0 80.0 100.0 14 92.9 

k) Session 4 – Newton’s Laws – Amanda 
Berges, Joe Griffith, Mary Palmer 33.3 66.7 75.0 10 60.0 

 

1Percent of participants who indicated that the speaker was "Very Effective" or "Somewhat Effective." Percentages are 
based on those with valid response to item. “Not Applicable” responses were omitted.  

NA = No responses 
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Appendix 16 
Physics and Chemistry Modeling Workshops 

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

 

 

Teacher-Instructors 
N=8 

 Agree1   
N % Mean2 S.D. 

a) I enjoyed working as a Modeling Workshop instructor or 
intern. 8 100.0 1.13 .354 

b) Modeling has positively impacted participating 
teachers/faculty at my school. 7 100.0 1.29 .488 

c) Modeling has positively impacted students at my 
school. 8 100.0 1.25 .463 

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

3 42.9 2.43 .787 

e) Working as an instructor or intern had additional 
positive impacts on my own teaching. 8 100.0 1.13 .354 

f) My collegial network has grown as a result of working 
with the Modeling Workshops. 8 100.0 1.13 .354 

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

2Lower 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.  

 


