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Introduction 
 
The Physical Science and Chemistry Modeling Workshops were designed to demonstrate 
techniques and strategies that high school physics, physical science, and chemistry teachers 
could utilize in their classrooms that would result in more inquiry-based learning experiences for 
their students. This marks the fifth year that the Ohio Board of Regents (OBR) has funded a 
Physical Science Modeling initiative directed by faculty at The Ohio State University (OSU). 
Three modeling programs were offered during the same 3-week period in June. They included 
the two Year 1 course offerings: Physics/Physical Science Modeling Workshop (previously 
offered in 2004-05, 2006-07, and 2007-08) and a Chemistry Modeling Workshop (also taught in 
2007-08). The third workshop, the Year 2 course previously taught in 2005-06 and 2007-08, 
was expanded to address the needs of teachers who took either Year 1 course, Chemistry or 
Physics/Physical Science. In addition, new this year, two teachers who had previously 
completed both workshops focused on developing strategies to help students better succeed on 
the science portion of the Ohio Graduation Test (OGT). The following abbreviations will be used 
throughout this report to denote the respective workshops: PHYS1 = Physics/Physical Science 
Year 1, CHEM1 = Chemistry, YEAR2 = Chemistry/Physical Science Year 2, and OGT = OGT 
Development. 
 
Instructional Team 
 
During the 2008-09 project year, Dr. Kathleen A. Harper, formerly the Director of Undergraduate 
Course Development in OSU’s Department of Physics and now a visiting professor at Denison 
University, served as the Project Director. Dr. Harper has been one of the co-Principal 
Investigators since the program was first funded in 2004-05. Dr. Andrew F. Heckler, Assistant 
Professor of Physics at OSU, another faculty member with long ties to the program, was 
involved in the development and implementation of the physical science portion of the 
workshop.  Dr. Ted Clark, Assistant Professor in Ohio State’s Chemistry Department, has 
contributed to this program for two years, and this year he served as a co-Principal Investigator 
and co-instructor of the Chemistry course.  Dr. Karen Irving, Assistant Professor in the School of 
Teaching and Learning at Ohio State, assisted with the design of the summer workshops, with 
the intention of ensuring consistency of the activities with the Ohio content standards. 
 
As is in previous years, experienced high school teachers from Central Ohio were the primary 
workshop instructors. Although they benefited from the OSU faculty members’ content expertise 
and input about various aspects of science education, it was the teachers along with Dr. Harper 
who had been trained in modeling, which prepared them to lead the summer sessions. Jason 
Cervenec, a science teacher at Worthington City Schools, had previously participated in a 
Physical Science Modeling Workshop in another state and has been one of the OSU workshop 
instructors since the initial implementation. The other teacher-instructors (Doug Forrest of 
Pickerington City Schools, Mary Battershell and Jessica Mamais of Olentangy Local Schools, 
and Nate Ash from Perrysburg in Northwest Ohio) had completed both years of the OSU 
Physical Science Modeling Workshops and assisted with earlier workshops. This component 
was especially useful as it gave teachers concrete evidence that the approach could work with a 
wide range of high school students. In addition, the workshop had active involvement of two 
school administrators, Michael Grote, Director of Staff Development for Columbus City Schools 
(CCS), and Melinda Farry, Principal at Olentangy High School. 
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Participants and Evaluation Surveys 
 
A total of 54 participants completed the 3-week summer course. Surveys were developed by 
Institutional Research Consultants, Ltd. (IRC), the external evaluator, and administered by the 
instructors. There were two sets of pre-surveys and post-surveys. The first set was required by 
OBR and the second set was developed by IRC. These surveys covered participants’ opinions 
about science teaching, instructional practices, and demographics. IRC combined the two 
preliminary surveys and the two follow-up surveys. This report provides analysis of selected 
OBR questions and all the IRC items. The IRC End of Workshop Survey administered on the 
last day of the summer course queried participants about the effectiveness of the workshops’ 
implementation and the anticipated impact on their instructional practices. We achieved a 100 
percent response rate on the Pre-Survey and End of Workshop Survey (see Table 1). The two 
teachers who completed the OGT Development session were not included in the End of 
Workshop Survey, as their experience was more like an independent study than participation in 
a workshop.  
 
Only 69 percent of participants returned the Post-Survey. Nearly three-quarters of the CHEM1 
and YEAR2 groups (with a 73% response rate each) returned the follow-up survey. Only 64 
percent of the PHYS1 participants and one (50%) of the two teachers working on OGT 
preparation responded. Despite e-mail follow-up by the evaluator and Project Director with non-
respondents over a 3-month period, response to the Post-Survey continued to be lower than 
desired. In the future, the project leadership may want to administer this survey at each follow-
up session, with distributing to new attendees only at subsequent sessions. Although this 
approach would mean less time between the initial and year-end surveys for many participants, 
it might result in a higher Post-Survey response rate.  
 

Table 1: Survey Response Rates by Workshop 
 

Workshop 
Total in 
Program  

OBR/IRC  
Pre-Survey End of Workshop 

OBR/IRC  
Post-Survey 

Surveys Return Rate Surveys Return Rate Surveys Return Rate 
PHYS1 22 22 100.0 22 100.0 14 63.6 
CHEM1 19 19 100.0 19 100.0 14 73.4 
YEAR2 11 11 100.0 11 100.0 8 72.7 
OGT 2 2 100.0 NA NA 1 50.0 

TOTAL 54 54 100.0 52 100.0 37 68.5 
 

The summer workshop was covered extensively in the interim evaluation report, Pre-Survey and 
End of Workshop Survey Results (December 4, 2008). Although parts of that report are 
repeated here, the focus in this report is on participants’ opinions about and use of modeling 
toward the end of the project year. In addition, we analyze and discuss the differences between 
their pre- and post-responses. 

 
Physics, Physical Science, and Chemistry Classes   
 
The extent to which the teachers are responsible for one or more sections of Physics, Physical 
Science, or Chemistry provides a general idea of the extent to which modeling instruction is 
needed and would likely be utilized in a classroom. We first reviewed the course loads for all the 
teachers across the three Modeling Workshops (see Table 2 on the next page). In the 2007-08 
school year, all but five of the participants (91%) taught a class in one of the specified discipline 
areas. A similar proportion on the post-survey (92%) taught these courses in 2008-09. More 
than two-fifths (41%) taught physics during the two most recent school years. Although a 
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comparable number (43%) had a physical science class in 2007-08, in the current school year, 
more than half of the teachers (54%) taught physical science. Approximately half had at least 
one chemistry class (47% initially and 51% at follow-up).  

 
Table 2: Sections of Physics, Physical Science, and Chemistry1 

—Percentage Taught in 2007-08 and 2008-09— 
 

 TOTAL2 

Pre=54, Post=37 
 Physics Physical Science Chemistry 
 2007-08 2008-09 2007-08 2008-09 2007-08 2008-09 
None  56.6 56.8 58.5 45.9 52.8 48.6 
1-2 15.1 21.6 17.0 16.2 22.6 27.0 
3-4 17.0 13.5 18.9 32.4 17.0 13.5 
5-6 11.3 8.1 5.7 5.4 7.5 10.8 

 PHYS1 
Pre=22, Post=14 

 Physics Physical Science Chemistry 
 2007-08 2008-09 2007-08 2008-09 2007-08 2008-09 
None  45.5 42.9 68.2 35.7 63.6 64.3 
1-2 22.7 28.6 9.1 21.4 22.7 28.6 
3-4 13.6 14.3 22.7 42.9 4.5 7.1 
5-6 18.2 14.3 0.0 0.0 9.1 0.0 

 CHEM1 
Pre=19, Post=14 

 Physics Physical Science Chemistry 
 2007-08 2008-09 2007-08 2008-09 2007-08 2008-09 
None  83.3 85.7 50.0 57.1 33.3 28.6 
1-2 5.6 14.3 22.2 14.3 22.2 21.4 
3-4 11.1 0.0 22.2 14.3 44.4 28.6 
5-6 0.0 0.0 5.6 14.3 0.0 21.4 

 YEAR2 
Pre=11, Post=8 

 Physics Physical Science Chemistry 
 2007-08 2008-09 2007-08 2008-09 2007-08 2008-09 
None  36.4 25.0 54.5 50.0 54.5 50.0 
1-2 18.2 25.0 27.3 12.5 27.3 37.5 
3-4 36.4 37.5 9.1 37.5 0.0 0.0 
5-6 9.1 12.5 9.1 0.0 18.2 12.5 

 

1Nonrespondents to each item were coded to having answer of “None.” 
2Total includes OGT respondents (Pre=2, Post=1).  

 
More than half of the PHYS1 teachers (57%) taught physics and a third had responsibility for a 
chemistry (36%) class. These results were consistent with the prior year. Interestingly, however, 
there was a noticeable surge in the assignment of the PHYS1 teachers to physical science 
classes (increased to 64% from 32%). The CHEM1 participants, as would be expected, were 
most likely to teach chemistry (67% initially and 71% at year-end). The YEAR2 teachers 
primarily taught physics (grew to 75% from 64%). Half of this group (initially 46% which 
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increased to 50%) also was responsible for physical science or chemistry. These results confirm 
that the participating teachers had a high level of responsibility for physics, physical science, 
and chemistry classes at their schools. The modeling instruction is applicable to the courses 
they teach and their students will potentially benefit from the changes in instructional practices. 
 
Background of Participating Teachers 
 
Information about the participants’ characteristics comes from the Pre-Survey (see Appendices 
1 and 2 on pages 23-25). The items on page 23 were also included on the Post-Survey and the 
results for the total are reported. Despite the low Post-Survey response rate, upon comparing 
the distribution of the characteristics, the Post-Survey respondents appear reasonably 
representative of the participants overall. The Pre-Survey results only are reported in this 
section. 
 
Appendix 1 on pages 23-24 provides teachers’ demographics on all available items. The 
teachers were once again fairly evenly represented on gender, with 56 percent male and 44 
percent female. Participants were almost exclusively white (96%). There were only two 
racial/ethnic minorities—one Hispanic (2%) and one Asian/Pacific Islander (2%). This year’s 
participants were older on average compared to prior cohorts. Contributing to this is the fact that 
the majority of returning teachers in YEAR2 (55%) and OGT (100%) groups were age 41-50.  
About a third overall fell into the 41-50 (36%) or 31-40 (32%) age categories, while about a 
quarter (23%) were under age 30. Only 9 percent were older than 50. 
 
Most of the participants were teachers (98%). All were regular teachers except for one special 
education teacher in the initial Chemistry workshop. This year, there was also an administrator 
enrolled in the Chemistry session; he was accepted to the workshop as a high school teacher 
and had just accepted his new position when the program began. The workshops were targeted 
to high school teachers, and almost all participants (94%) taught at this grade level. Most taught 
only science (89%), three (6%) had math and science classes, one (2%) was a math teacher, 
and another (2%) taught a mix of subjects.  
 
At the time they began participation, the group represented a total of 29 districts (see Appendix 
2 on page 25). Most participants (91%) taught in public schools, four (7%) were from private 
schools, and the administrator (2%) did not specify a district. The districts with the greatest 
number of teachers were CCS with seven (13%), Olentangy Local Schools had four (7%), and 
Dublin City Schools were represented by three (6%). The workshops continue to increase their 
attractiveness statewide. The percentage of participants located in counties more than an hour’s 
drive from the training site increased this year (from 22% in the prior year to 38%). The PIs once 
again requested funding which allowed them to offer temporary housing in a local motel to 
teachers whose residence was outside the central Ohio service area. Given the growth in the 
non-local participants, this appears to be an important incentive in expanding this opportunity to 
teachers statewide.  
 
The sessions are increasingly attracting experienced teachers. The majority of the PHYS1 
(68%) and CHEM1 (69%) participants had more than six years of experience. Only five (10%) 
were in their first year of teaching; four of the new teachers were in PHYS1 (18%) and one (6%) 
was in the CHEM1 session. Most of the YEAR2 group (73%) and the two OGT participants 
(100%) had taught for more than six years. On the other hand, more than half of the teachers 
(57%) were new to their schools. Many of the involved suburban districts have added new 
schools due to growth, while CCS has recently replaced some of its outdated buildings. CCS 
also has had a high level of reassignments as part of efforts to manage budget shortfalls over 
the past few years.  
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Most of the teachers (69%) had Master’s degrees and three (6%) had achieved a doctorate. For 
a quarter (25%), a Bachelor’s degree was the highest degree received.  Participants’ primary 
degree areas included Science Education (74%), Chemistry/Biochemistry (43%), Biology or Life 
Science (41%), and Physics/Physical Science (35%). The proportion with a background in 
Chemistry/Biochemistry increased substantially with this cohort (from 26% to 43%). 
 
The teachers’ degree backgrounds varied by workshop. High percentages of all the groups had 
general Science Education degrees (PHYS1=64%, CHEM=79%, YEAR2=82%, and 
OGT=100%). The next most frequently identified degree areas for the PHYS1 participants were 
Physics or Physical Science (59%), and then Biology or Life Science and  Physics/Physical 
Science were both mentioned by half (50%) of the group. Interestingly, more of this year’s 
CHEM1 participants had a background in Biology or Life Science (42%) than in 
Chemistry/Biochemistry (37%). Fairly high proportions of the YEAR2 (27%) and CHEM1 (21%) 
participants indicated “other” degree areas, including a range of science specializations from 
Animal Science to Technology and non-science disciplines such as Social Studies and 
Business Management. More YEAR2 teachers had a Chemistry/Biochemistry (46%) 
background, which is likely due to this group’s inclusion of prior CHEM1 completers. 
 
Table 3 highlights that more than half (55%) of participants were members of a science 
professional organization at the time they began the 2008-09 Modeling Workshop. Membership 
ranged from half for the PHYS1 (50%) group to the high for the two OGT teachers (100%). It 
appears that many of the previous non-members were motivated to join such an organization by 
year-end, as nearly half (49%) indicated that they joined a regional, state, or national 
professional organization as a result of this professional development.  
 

Table 3: Membership in a Science Professional Organization1 
 

 Pre-Survey Only 
PHYS1 CHEM1 YEAR2 OGT TOTAL 

Member at beginning of 2008-
2009 Modeling Workshop N=22 N=19 N=11 N=2 N=54 

Yes 50.0 55.6 54.5 100.0 54.7 

No 50.0 44.4 45.5 0.0 44.4 
 Post-Survey Only 

 PHYS1 CHEM1 YEAR2 TOTAL2 

As a result of this professional development… N=14 N=14 N=8 N=37 
I have joined a regional, state, or national 
professional organization  36.4 46.2 75.0 48.5 

 
1Percentages are based on those with valid response to item. 
2There was only one OGT respondent to the Post-Survey. This individual’s results are reported in the total only.  
 

The majority (52%) also took part in a science/science teaching conference in the 2007-08 
school year (see Table 4). The YEAR2 group was the most active with nearly three-quarters 
(73%) attending at least one event and a quarter (27%) going to more than two conferences. 
Encouragingly, especially given the economic recession, participation in conferences increased 
slightly in 2008-09 (57%). Moreover, those attending two or more events grew (from 21% to 
30%). Slightly more than a third (36%) said they attended a professional association conference 
as a result of the modeling course. There was substantial variation by group with YEAR2 (63%) 
being much more likely to attribute the workshop to their participation in a conference compared 
to the other two groups (PHYS1=36% and CHEM1=23%).1 

                                                 
1 See Table 11 on page 18. 
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Table 4: Participation in Science/Science Teaching Conferences1 

 
 PHYS1 CHEM1 YEAR2 OGT TOTAL2 

 N=22 N=19 N=11 N=2 N=54 

2007-08 

None 54.5 52.9 27.3 50.0 48.1 

1 27.3 35.3 36.4 0.0 30.8 

2 18.2 5.9 9.1 0.0 11.5 

More than 2 0.0 5.9 27.3 50.0 9.6 

2008-09 

None 50.0 50.0 12.5 

See  
Note 2 

43.2 

1 21.4 35.7 25.0 27.0 

2 21.4 0.0 37.5 16.2 

More than 2 7.1 14.3 25.0 13.5 
 

1Percentages are based on those with valid response to item. 
2There was only one OGT respondent to the Post-Survey. This individual’s results are reported in the total only.  

 
In summary, there is substantial variation in the backgrounds of each workshop group. Although 
participants overall are more experienced, there continues to be a mix of veteran and novice 
teachers. The next section explores the extent to which there were differences between the pre- 
and post-responses.  

 
Pre-Survey and Post-Survey Comparisons 
 
Appendices 3-8 on pages 26-31 provide comparisons from the Pre-Surveys, completed by 
participants before the Physical Science Modeling Workshop, and the Post-Surveys 
administered at the final follow-up session in March, approximately nine months afterwards. 
Nearly half (46%) of the Post-Surveys were returned via e-mail directly to the evaluator. 
 
Appendices 3 and 4 present participants’ opinions about science teaching and learning, 
including how they viewed their teaching roles before and after taking the workshop. Appendix 5 
covers the extent to which they viewed teachers at their school as interested in inquiry-based 
instruction and their principals were supportive. Appendix 5 also includes questions about 
participants’ service as a resource to other science teachers in their schools and districts. 
Appendix 6 measures respondents’ opinions about their preparedness and experience with 
different teaching approaches, including hands-on and inquiry-based instruction, and their 
experience working with different student subgroups (e.g., females and students from various 
cultural backgrounds). Finally, Appendices 7 and 8 provide information about their use of 
various classroom practices.  
 
Appendices 3 and 7 summarize opinion items from the OBR Surveys. The questions in 
Appendices 4-6 and Appendix 8 are from the IRC Surveys.  
 
Opinions about Science Instruction and Classroom Practices 
 
The OBR survey questions in Appendix 3 on page 26 reveal that most workshop participants 
entered the course with a high level of confidence about their abilities and effectiveness in the 
classroom. Encouragingly, this was especially true of the YEAR2 participants. Although there 
was more room for growth for the PHYS1 and CHEM1 groups, given the small size of the 
subgroups, the only statistically significant result was an increase in participants’ understanding 
of authentic assessment methods used to measure student performance (PHYS1 increased 
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from 59% to 86%; overall increased from 68% to 89%).2 Even though not significant, there was 
also noteworthy growth in the following aspects: 
 

 I have a good understanding of effective questioning techniques and its use in the 
classroom (PHYS1 increased from 73% to 100%; CHEM1 increased from 78% to 
86%). 

 
 I have a good understanding of the methods necessary to teach math and/or 

science concepts effectively (PHYS1 increased from 76% to 93%).  
 
The IRC Pre- and Post-Survey results reported in Appendix 4 on page 27 similarly revealed a 
high level of agreement across workshops with values often associated with the successful 
implementation of inquiry-based instruction: 
 

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

 I enjoy teaching science (90% - 100%).  
 

 The teacher should consistently use activities which require students to do 
original thinking (95%-100%). 

 
Significant growth was realized on only one item, “Some people are good at science and some 
just are not.” However, the significant difference is that there was an increase in the level of 
disagreement with this item (overall 70% disagreed with this statement on the Post-Survey 
compared to 50% on the Pre-Survey).  
 
Appendix 5 on page 28 provides evidence that participating teachers taught in professional 
environments that are generally supportive of the use of innovative instructional practices in 
science. Most of the respondents on both surveys (83% - 100%) agreed their “principal is 
supportive of innovative approaches to teaching science.” Both the CHEM1 (down to 46% from 
72%) and YEAR2 (declined to 75% from 91%) participants reported less teacher input into 
science curricular decisions on the Post-Survey, but these changes were not significant. It is not 
clear why there would be such a shift within a single year.  
 
Once again, there was variation in the extent to which each group agreed, “Most science 
teachers at my school would like to use an ‘inquiry’ style of teaching.” The CHEM1 participants 
were most likely to view their colleagues as open to inquiry-based practices (72% initially and 
69% at year-end). The other two groups reported a modest increase in their peers’ 
receptiveness (PHYS1=55% to 57%, PS2=55% to 63%). The Project Director shared an 
example of how the modeling course resulted in additional dialogue between two science 
teachers at the same school.  

 
The science department chair and another teacher at his school had taken the 
course. They both thought that taking the course had made them better 
colleagues. They got along, but they taught in completely different ways and 
didn’t necessarily learn from each other. He explained, “Now, we’re teaching in 
the same way, helping each other become better teachers, and now we have a 
number of people (3) who want to take the workshop this year.” The department 
chair also explained that he taught one course using modeling methodology and 

                                                 
2The percent of participants who indicated that they “Strongly Agree” or “Agree” is indicated in parentheses at the end 
of each statement. See full Appendix tables beginning on page 25 for responses to all survey items within each 
question set. 
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another without it, and the stuff that I learned in workshop made a huge 
difference.  

 
The teacher-instructors again emphasized the synergy and coordinated curriculum planning that 
has occurred at their schools due to having several peers at their schools complete a Modeling 
Workshop. 
 
More than 70 percent of each group described themselves as a resource to other science 
teachers in their schools. Interestingly, the only increase on this item by year-end came from the 
YEAR2 participants (increased to 88% from 82%). The YEAR2 group was also more likely to 
agree that they were a district resource by end of the school year (up to 63% from 46%). Neither 
of these increases was statistically significant. On the other hand, there was a non-significant 
decline in the extent to which the other two groups viewed themselves as a district resource 
(PHYS1 decreased to 29% from 32%; CHEM1 group went down to 23% from 44%). These 
patterns are consistent with the prior year findings. It is possible that participants in the Year 1 
courses felt less confident about their ability to share with others, as they were experimenting 
with the modeling instructional practices. The YEAR2 participants, on the other hand, have had 
more time to increase their competence with modeling. Thus, they were better equipped to 
share recommended strategies with others in their schools and districts. Only four participants 
(11%) indicated that they were assigned with a cooperating teacher during the 2008-09 school 
year, and only one of these was from the YEAR2 group. Although participants may need several 
years to feel comfortable with modeling, over time, these teachers are a potential resource 
within their schools—for peers and pre-service teachers.  
 
To summarize, the only significant change in participants’ instructional practices was that they 
increased their understanding of how to use authentic assessment. There was, however, growth 
in their understanding of content, ability to apply Ohio’s Academic Standards to classroom 
activities, and understanding of effective questioning techniques. However, the teachers entered 
the workshops with a fairly high level of competence in these areas. In addition, the subgroup 
sample sizes were small. Consequently, few of the pre- and post-differences were large enough 
to be statistically significant. The only significant opinion change was that participants had 
stronger disagreement with the idea that “Some people are good at science and some just are 
not.” Possibly participation in the modeling courses in “student mode” contributed to their 
awareness that although students may initially struggle, that they could learn science, especially 
if they were given the opportunity to explore with other students and to develop their own 
understanding through personal experience. The YEAR2 participants had non-significant gains 
in their view of themselves as a resource for colleagues within their schools and district.  
 
Changes in Preparation and Classroom Practices 
 
Appendix 6 on page 29 shows teacher opinions, before taking the workshop and nine months 
afterwards, about their own preparation to teach in specific ways. Respondents grew 
significantly in their comfort with implementing inquiry learning, phrasing open-ended questions, 
using cooperative groups, and teaching groups from a variety of cultural backgrounds. They 
experienced the following statistically significant increases:    
 

 Implementing inquiry or discovery learning (PHYS1 increased from 55% to 100%).  
 

 Phrasing questions to encourage more open-ended investigations (CHEM1 
increased from 47% to 85%; overall increased from 65% to 89%).  

 
 Using cooperative groups (CHEM1 increased from 65% to 93%; and overall 

increased from 79% to 95%). 
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 Teaching groups from a variety of cultural backgrounds (PHYS1 increased from 

46% to 100%; overall increased from 46% to 75%). 
 
There was also a curious significant change in the extent to which the PHYS1 group felt 
prepared to encourage participation of females in science (this decreased from 77% to 64%). 
However, it is worth noting that disagreement with this item declined to 0% from 14%.  
 
The set of OBR survey questions in Appendix 7 on page 30 ask teachers to rank their 
classroom practices along a continuum of extremes. The teachers’ pattern of Post-Survey 
responses showed increased use of practices consistent with inquiry-based learning. Significant 
changes were as follows:   
 

 Classroom interaction involves a dialogue among teacher and students (PHYS1 
increase of 64% to 86%). 

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

groups of students (overall decreased from 26% to 11%). 
 
 I generally assess students’ progress using alternative methods (e.g., open-

response questions, hands-on performance, portfolios, observations) (overall 
increased from 13% to 19%). 

 
Additional significant growth occurred on the continuum at the opposite end of the spectrum 
from that reported in Appendix 7:   
 

 “Students generally work in groups cooperatively” versus “Students generally work 
independently (PHYS1 increased from 43% to 86% in having students 
collaboratively work in groups). 

 
 “Instruction focuses on the central ideas of a discipline, covering fewer topics in 

depth” versus “Instruction emphasizes broad coverage of information with little 
depth” (YEAR2 increased from 38% to 75%). 

 
The teachers were also asked to report on the frequency that they typically implemented various 
classroom activities in the prior school year. Appendix 8 on page 31 provides the detailed 
results. There was significant growth in the use of inquiry-based practices by the PHYS1 and 
CHEM1 groups. These included:  
 

 Learn by inquiry (PHYS1 increased from 23% to 86%; overall increased from 46% 
to 78%).  

 
 Write their reasoning about how to solve a scientific problem (PHYS1 increased 

from 27% to 79%; CHEM1 increased from 24% to 67%; overall increase from 35% 
to 74%). 

 
 Engage in reflective thinking/writing about what they are learning (PHYS1 increased 

from 9% to 50%; overall increased from 23% to 54%).  
 

 Do hands-on/manipulative activities (PHYS1 increased from 64% to 93%; CHEM1 
increased from 77% to 100%; overall increase from 54% to 81%). 
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 Make conjectures and explore possible methods to solve a scientific problem 
(overall increase from 54% to 81%). 

 
 
 Participate in a dialogue with the teacher to develop an idea (PHYS1 increased from 

82% to 100%; overall increased from 85% to 97%).  
 

 Use teacher-created lessons (overall increased from 85% to 97%). 
 

 Read a science textbook (PHYS1 decreased from 62% to 29%; overall decreased 
from 57% to 33%).  

 
These results are supported in open-ended comments made by teachers in response to the 
Post-Survey question “What kind of changes, if any, did you make in how you teach your 
science classes as a result of your Modeling Workshop experience this year?” Specific 
examples included:3 
 
PHYS1 
 

I tend to teach big ideas in-depth and modeling helped me do that well. The 
biggest, most influential change has been in my questioning techniques. These 
have gotten better and I’ve even translated this skill into my anatomy class. 
 
I did opening activities for the year differently and used several of the activities 
we used. I did not have all the equipment needed to jump in with a total modeling 
classroom. I will add more things next year with Physical Science, as we 
changed that course from mostly Chemistry to mostly Physics this year. I do 
continue to use the “questioning approach” in Physics, but my students say they 
“hate when I do that and make them think.” They are coming along and I do not 
believe they realize how much they do know. 
 
I have made my science classroom much more student orientated. The students 
feel much more involved in the whole process and have a much better attitude.  I 
now do a lot of white boarding and have the students explain their answers and I 
am discovering misconceptions I never knew students had. I have made the 
students more actively involved in discussions and in the process of lab work. 
Students are much more prepared in the way science is done because I have 
started doing my labs in a different manner where they are deriving equations 
and having to apply their knowledge to solve problems. Students have to think a 
lot more in my class now because I don’t give them the answer and they have to 
work for it. The workshop has really enhanced student learning and participation 
in my class. 
 
I restructured most of the course. I teach most of the some material but 
according to the modeling scope and sequence.  

 
CHEM1 
 

I have completely revised my pedagogical approach. I now focus on making a 
tight “story” of the chemical content so that students can see how the models of 
chemistry developed over time. It has also changed my approach to material. I 

                                                 
3 The complete set of responses except for those here are provided in Appendix 13 (page 36). 
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spend less time focusing on massive amounts of practice and have more 
authentic questions that are higher in Bloom’s taxonomy. 
 
I have totally changed my approach to teaching chemistry as a result of the 
workshop.  If I teach physical science again to freshmen, my approach will also 
be radically different. 
 
I tried to get students to think more for themselves rather than just giving the 
answers to them when they ask. Encouraged them to talk it out with their fellow 
classmates.  
 
My students were using the white boards almost every other day!  

 
YEAR 2 
 

I really consider what activities students do—more measurement-based and 
robust science data and less “hands-on.” 
 
Many changes—implemented modeling for full year with more “hands-on, minds-
on” activities. Students are enjoying physics more, performing better, and 
retaining more. 
 
I no longer use a textbook and am using all modeling materials that have been 
developed at these workshops or by myself.  

 
Three of the CHEM1 teachers emphasized obstacles that they have encountered with 
implementation. They pointed to restrictive curriculum, large classes, and low achieving 
students. They shared: 
 

I would like to implement the chemistry modeling materials as they have been 
written, but our curriculum is somewhat restrictive. I have tried to incorporate as 
much of the modeling framework as I can, and I feel that it has had a positive 
impact on my students. 
 
I used modeling extensively the first 9 weeks of the year. I feared it was difficult 
to continue due to very large class sizes and 4 preps. I also found students 
overall had great difficulty with the process—most are far below grade level and 
have huge gaps and behavioral issues. 

 
I am teaching chemistry to the least academically successful students at my 
urban high school. The science department at my school felt it best to 
“segregate” our population into classes of either high achieving or low achieving 
students. While I disagree with this approach, I decided that if it were to be done, 
then I would teach the low achieving students. I believe that modeling can be an 
effective way to teach all students. However, I am not experiencing much 
success with this group. I am finding them difficult to motivate and to keep 
focused on the topics at hand. The students have low self-esteem and are quite 
impulsive. I am having difficulties keeping them focused through class 
discussions and white boarding activities. I do believe modeling is working better 
than traditional instruction.  However, nothing seems to be particularly successful 
at the moment. What techniques work well when students have been sorted into 
groups? What research can I bring to the table when decisions are being made 
on how to group students for instruction?  It seems everyone is content just to 



Physical Science and Chemistry Modeling Workshops                  Evaluation Report                  IRC (6/30/09) page 12 

ignore the needs of these students. After teaching them for several months, I find 
it very discouraging and I have had very little success. They know no one 
believes in them and they don’t believe in themselves either. I feel I have been 
able to establish a personal bond with many of them; however, it is not 
translating into very much academic success. I’m not sure it is a whole lot better 
when they are in a regular class. It is just easier for them to “disappear” and it is 
easier for the teacher to feel successful with some high achieving students 
reaching their potential. My responses may be low because of the circumstances 
I am teaching under, not necessarily because of the modeling methods being 
used. Still, I have not found any teaching methods, modeling included, to be 
particularly successful with the population I am teaching. Support in this area 
would be appreciated as well. 

 
A YEAR2 teacher noted that she probably would continue to use a mix a mix of methods:  
 

I adapted more lessons to the modeling method. It will take time to make the 
transition, but I also think it is better to use a variety of methods to reach all 
students.  So, I don’t think I will rely on this method exclusively. 

 
Modeling participants’ once again demonstrated a high level of commitment to inquiry-based 
practices. Most have succeeded in introducing the approach in their classrooms. Those who 
expressed obstacles were using the approach while emphasizing their need for additional 
support. 
 
Summer Workshop and Follow-up Results 
 
Fifty-two teachers (everyone who completed the 3-week summer course except for the two 
OGT development participants) completed an End of Workshop survey. Appendices 9-11 on 
pages 32-34 provide participants’ responses to questions about the impact of the session and 
the extent to which their understanding increased because of their experience. The Post-Survey 
results, representing 37 respondents, begin on page 16. 
 
Summer Workshop Highlights 
 
Appendix 9 on page 32 presents participants’ opinions about the workshop at the end of the 
session. All respondents agreed: 
 

 Overall, this workshop was a successful professional development 
experience.   

 
 I gained skills in how to use inquiry in my classroom.   

 
 This workshop enhanced my confidence in teaching science.   

 
 Participants’ questions and concerns were addressed effectively. 

 
High percentages (82-100%) of the each group affirmed that they:   
 

 Gained skills in complex thinking and reasoning. 
 

 Would recommend this workshop to other teachers. 
 

 This workshop contributed positively to their attitude about science. 
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 Increased their ability to see connections among science concepts. 

 
 Had adequate time to reflect on and relate material to their experience and 

needs. 
 

 Feel better prepared to encourage science activities in their buildings. 
 
Most of the Year 1 groups experienced growth in their content knowledge (PHYS1 = 96% and 
CHEM1= 100%) and ability to see connections between science and mathematics (PHYS1 = 
96% and CHEM1= 95%). Nearly three-quarters of the YEAR2 teachers (73%) agreed that they 
had experienced increases on these items. The YEAR2 group (90%) confirmed that the amount 
of guidance/structure was appropriate. All of YEAR2 and most of the PHYS1 teachers (91%) 
said that the workshop helped them become a more effective teacher, whereas somewhat fewer 
of the CHEM1 group (79%) agreed with this statement. The two lowest related areas were 
consistent with prior years: 
 

 I have a better understanding of how to apply the science standards 
(Overall=75%, PHYS1=77%, CHEM1=74%, and YEAR2=73%).  

 
 Feel prepared to provide professional development on the covered workshop-

specific activities for teachers in my building (Overall=58%, PHYS1=46%, 
CHEM1=63%, and YEAR2=73%). 

 
Since the onset of the Modeling Workshops, the application of the standards has been one of 
the lowest rated items on the End of Workshop Survey. It makes sense that increasing teachers’ 
comfort with inquiry-based instructional strategies must occur first. As with prior cohorts, the 
teachers expressed more confidence with how to apply the science standards in conjunction 
with the use of modeling by year-end.  
 
Although there was some variation in the responses from participants from the three workshops, 
the differences were much more modest than in the prior year, which marked the initial 
implementation of CHEM1 and the simultaneous implementation of multiple workshops. The 
current CHEM1 teachers overall rated their experience more highly than the initial cohort. The 
instructional team acknowledged implementing several improvements. These will be discussed 
more thoroughly in the year-end report.  
 
Appendices 10 and 11 (pages 33-34) provide additional detail on specific gains in participants’ 
understanding as a result of the workshop. Appendix 10 also includes the Post-Survey 
responses. Tables 5 and 6 on the following page present the same questions sorted from high 
to low total response. At the end of the summer experience, all but one of the respondents 
agreed that the respective workshop had improved either their understanding of how to use 
modeling or how to teach their discipline area more effectively (see Table 5). By year-end, all 
agreed that they had a better understanding of how to teach chemistry and physical science. 
Most of the PHYS1 group (93%) agreed they had a better understanding of how to teach 
physics. All put one of the YEAR2 teachers felt they had a better understanding of how to use 
modeling in their classes. There was a correspondingly high level of agreement (91-100%) that 
the workshops had helped them improve student performance.  
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Table 5: Increased Understanding of Effective Physical Science/Chemistry Teaching1 

—Questions Ordered by High to Low Total Response— 
 

 End of 
Workshop  

Post-
Survey  

 TOTAL TOTAL 
 N=52 N=36 

Better Understanding of How to Use Modeling or Teach Discipline Area 

Year 2: Better understanding of how to use modeling in my classes. 100.0 87.5 

Better understanding of how to teach physics effectively. 100.0 92.9 

Better understanding of how to teach chemistry effectively. 100.0 100.0 

Better understanding of how to teach physical science effectively. 95.0 100.0 

Workshop Will Help Me Improve Student Performance 

Year 2: Improve student performance in my classes.  100.0 100.0 

Improve student performance in chemistry.  100.0 90.0 

Improve student performance in physics.  94.7 90.9 

Improve student performance in physical science.  94.7 100.0 
 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item. Separate questions applied respectively to participants in each workshop. See Appendix 
10 on page 33.  

 
Table 6: Increased Understanding from the Workshops1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS1 CHEM1 YEAR2 TOTAL 

 N=22 N=19 N=11 N=52 
Effective applications of inquiry-based instruction in 
classrooms. 100.0 100.0 100.0 100.0 

Strategies that can be used by teachers to improve 
students’ science performance.  100.0 100.0 90.9 98.0 

Effective uses of alternative assessment. 85.7 84.2 100.0 88.2 
The technology required for effective instruction in 
science. 95.2 73.7 90.9 86.3 

Awareness of current research in science education. 76.2 94.7 81.8 84.3 
Ability to utilize current research in science education 
in their classes. 66.7 89.5 81.8 78.4 

Strategies for facilitating change in science instruction 
in my building. 90.5 68.4 63.6 76.5 

Application of Ohio’s science standards. 76.2 52.6 90.9 70.6 
 

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

 
Table 6 provides coverage of additional areas in which teachers may have furthered their 
understanding because of the workshops. All participants agreed that they increased their 
understanding of effective applications of inquiry-based instruction in classrooms. In addition, all 
but one YEAR2 teacher said they learned strategies that can be used by teachers to improve 
students’ science performance. Most also agreed that they had increased their understanding of 
uses of alternative assessment. Participant opinion about the impact on the other areas varied 
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by workshop. Both the PHYS1 (95%) and YEAR2 groups agreed they learned about the 
technology required for effective instruction in science, but less than three-quarters of CHEM1 
(74%) agreed with this statement. On the other hand, most of the CHEM1 teachers (95%) said 
they increased their awareness of current research in science education; however, PHYS1 
(76%) had a lower than expected level of agreement with this item. PHYS1 (91%), on the other 
hand, were more likely to say they gained strategies for facilitating change in science instruction 
in their buildings compared to the other two groups (CHEM1=68% and YEAR2=64%). 
 
As with prior years, the item that PHYS1 (76%) CHEM1 (53%) teachers said was least impacted 
by the workshop was the extent to which their understanding of the application of Ohio’s science 
standards has improved. However, all but one of the YEAR2 teachers (91%) agreed that the 
workshop contributed to their ability to apply the science standards, which suggests that the 
connection with the standards may occur at a later point, probably after the teachers become 
increasingly comfortable with using modeling in their classrooms. The YEAR2 experience also 
gave teachers additional opportunities to develop lessons that were aligned with the standards. 
 
The teachers were also asked to rate the value of specific workshop activities. These results are 
provided in Table 7. Appendix 12 on page 35 has the items in the order of appearance on the 
survey. Once again, the most highly rated aspects were modeling inquiry, the collegial 
interaction with other participants and facilitators, and the purchase of the 
educational/classroom materials. Both sets of Year 1 participants (PHYS1 and CHEM1) 
stressed their appreciation for instructors skilled in modeling techniques as well as the 
experience of operating in “student mode” while using white boards. The CHEM1 participants 
also mentioned the value of graphs and particle diagrams. Comments from the End of 
Workshop Survey are included in the December 2008 report. 

 
Table 7: Workshop Activities Rated Worthwhile1 

—Questions Ordered by High to Low Total Response— 
 

 PHYS1 CHEM1 YEAR2 TOTAL 

 N=22 N=19 N=11 N=52 
Year 2 Workshop Only: Large blocks of "free" time 
spent working on curriculum. NA NA 100.0 100.0 

Modeling of inquiry. 100.0 100.0 100.0 100.0 

Overall interaction with the other participants. 100.0 94.7 100.0 98.0 

Overall interaction with workshop facilitators. 100.0 94.7 100.0 98.0 

Purchase of educational/classroom materials.  100.0 89.5 90.9 94.1 
Introduction to various sources of curriculum materials 
(books, websites, etc.). 76.2 100.0 90.9 88.2 

Discussion of reading assignments. 76.2 94.7 63.6 80.4 

Reading assignments (research articles). 66.7 94.7 72.7 78.4 

Examples on how to apply district standards. 57.1 52.6 72.7 58.8 
 

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

 
The teachers in YEAR2 verified that the large blocks of “free” time spent working on curriculum 
were very or somewhat worthwhile.4 Their comments about the strengths of the workshop 

                                                 
4 Participants in the other two workshops were not asked this question because the workshops were not designed to 
include large blocks of “free” time to work on curriculum. 
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underscored the benefits of having time to create curriculum units. They shared that the main 
strength of the session was, “Getting to develop a unit IN TOTO.”  

 
Although 88 percent viewed the “Introduction to various sources of curriculum materials (books, 
websites, etc.) as worthwhile, PHYS1 (76%) were less likely to have this opinion. All of CHEM1 
rated the curriculum materials highly, and it appears that improvements had been made to the 
reading assignments, as most of this group (95%) rated the reading assignments as worthwhile. 
In the prior year, only 72 percent found them valuable. Nevertheless, participants suggested 
ways that the reading and alternative assignments could be improved. Several in the PHYS1 
course recommended the need for additional coverage of physical science in the course. 
Additional detailed suggestions are part of the December 2008 report. 
 
Post-Survey Results 
 
The results from the Post-Survey (see Tables 8-11 below and on the following pages) further 
verified the success of the Physical Science Modeling and Chemistry Workshops. All of the 
respondents agreed that they had learned new approaches. Most also confirmed that they 
increased their understanding of alternative assessment techniques (95%), participated in 
hands-on activities that they are now using in their classrooms (94%), and learned new 
concepts, facts, and definitions (87%). There was modest variation in the response from each 
group, with the exception of the unanimous verification that they learned new instructional 
approaches. There was much more consistency between the groups compared to the prior 
year, which supports that the instructional staff effectively implemented improvements in 
response to feedback in the 2007-08 evaluation reports. Specifically, CHEM1 participants 
appeared to get more out of this year’s course and there was more emphasis on alternative 
assessment across the board.  
 

Table 8: OBR Questions about Impact on Teacher1 
 

 PHYS1 CHEM1 YEAR2 TOTAL 
As a result of this professional development… N=14 N=14 N=8 N=37 

a) I have learned new concepts, facts, and definitions 85.7 85.7 87.5 86.5 

b) I learned new instructional approaches 100.0 100.0 100.0 100.0 

c) I learned about alternative forms of assessment  100.0 92.9 87.5 94.6 
d) I participated in hands-on activities that I now use in 

my own classroom 85.7 100.0 100.0 94.4 

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

 
Everyone who returned the Post-Survey agreed that the professional development addressed 
their needs and provided useful methods for transferring new knowledge and skills to the 
classroom (see Table 9). Respondents gave high ratings to all aspects of the professional 
development covered by the OBR questions (88-100% for each group). Nearly all (97%) verified 
that it included instructional techniques that were appropriate, provided ample time to achieve 
the stated objectives, and was of high quality, sustained, and intensive. Most (95%) also agreed 
the professional development provided adequate follow-up and that it was linked to state and 
national chemistry standards. These are the highest ratings received on these questions. 
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Table 9: OBR Questions about Professional Development Experience1 
 

 PHYS1 CHEM1 YEAR2 TOTAL 
As a result of this professional development… N=14 N=14 N=8 N=37 

a) The professional development addressed my 
professional needs  100.0 100.0 100.0 100.0 

b) The instructional techniques used during the 
professional development were appropriate for 
reaching the intended objectives  

100.0 100.0 87.5 97.3 

c) The professional development provided ample time 
to achieve the stated objectives  92.9 100.0 100.0 97.3 

d) The professional development provided adequate 
follow-up  92.9 100.0 87.5 94.6 

e) The professional development provided useful 
methods for transferring new knowledge and skills 
to the classroom 

100.0 100.0 100.0 100.0 

f) The professional development was high quality, 
sustained, and intensive 100.0 92.9 100.0 97.3 

g) The professional development was linked to state 
and national standards  92.9 100.0 87.5 94.6 

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

 
The Post-Survey also included questions that asked teachers to rate the impact on their 
students (Table 10). There was much more variation by course on these items. The CHEM1 
teachers reported the greatest student impacts and were followed by the YEAR2 group. The 
PHYS1 teachers indicated impacts that were more modest. The CHEM1 participants (85%) 
especially thought that the quality of student work had noticeably improved. Most of the YEAR2 
(75%) and PHYS1 (71%) participants also confirmed this phenomenon. Three-quarters of the 
CHEM1 (77%) and YEAR2 (75%) teachers agreed that as a result of their participation in the 
Modeling course, there is more student attentiveness, enthusiasm, and involvement, whereas 
only 64 percent of the PHYS1 group felt that this was true for their students. Only 19% overall 
agreed that their students participated in science and math activities outside of the classroom to 
a greater degree. There was much more variation by group in response to this question 
(CHEM1=46%, YEAR2=38%, and PHYS1=14%). Compared to the prior year, the current 
CHEM1 viewed the course as having a much greater impact on students, but the PHYS1 
teachers described less impact on the first two measures. The agreement of the YEAR2 group 
with these three items was slightly lower this year.  
 

Table 10: OBR Questions about Impact on Students1 
 

As a result of my participation in this professional 
development program… 

PHYS1 CHEM1 YEAR2 TOTAL 
N=14 N=14 N=8 N=37 

a) My students are more attentive, enthusiastic, and 
involved in classroom activities  64.3 76.9 75.0 72.2 

b) The quality of student work is noticeably improved  71.4 84.6 75.0 77.8 
c) My students are participating in science and math 

activities outside of the classroom to a greater 
degree  

14.3 46.2 37.5 19.4 

 
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 the results to questions about participants’ professionalism. All said that they 
would recommend the program to other teachers and that they have shared what they learned 
through informal interactions with their colleagues. Most agreed that the program had resulted in 
a professional network among participants (91%) and they have maintained contact with other 
participants (89%). Many (78%) have also stayed in touch with the faculty who provided the 
professional development. We also added a question about their continued contact with the 
teacher leaders who led the courses, and a high 83 percent indicated ongoing interaction. There 
was much more group variation in the extent to which this professional development influenced 
their decision to join a professional association (YEAR2=75%, CHEM1=46%, and PHYS1=36%) 
or attend a professional conference (YEAR2=63%, PHYS1=36%, CHEM1=23%). Nevertheless, 
as noted on pages 5-6, there was a fairly high level of membership and participation in events, 
even though respondents may not have attributed their involvement to the Modeling Workshops. 
In addition, although all had informally shared with their colleagues, only a third (34%) had 
formally disseminated information about the workshops. We also asked if they had taught any 
in-service workshops in science or science teaching by end of 2008-09 school year. Slightly 
more than a fifth had done so (22%), with the CHEM1 teachers (29%) most likely to present. 
 

Table 11: OBR Questions about Impact on Teachers’ Professionalism1 

 
 PHYS1 CHEM1 YEAR2 TOTAL 
As a result of this professional development… N=14 N=14 N=8 N=37 

a) I have maintained contact (or plan to maintain 
contact) with other participants  78.6 92.9 100.0 89.2 

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

71.4 76.9 87.5 77.8 

c) The program led to the establishment of a 
professional network among participants  83.3 100.0 87.5 91.2 

d) I have joined a regional, state, or national 
professional organization  36.4 46.2 75.0 48.5 

e) I have attended a professional association 
conference  35.7 23.1 62.5 36.1 

f) I have or would recommend this program to other 
teachers  100.0 100.0 100.0 100.0 

g) I have shared what I learned with colleagues 
through informal interactions  100.0 100.0 100.0 100.0 

h) I have shared what I learned with colleagues 
through formal interactions  30.8 30.8 37.5 34.3 

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

78.6 76.9 100.0 83.3 

 
1Percent of participants who indicated “Yes” to each statement. Percentages are based on those with valid response to 
item.  

 
At the last follow-up session this year, the instructional team responded to past feedback asking 
for “Modeling activities that pull participants from different years together.” Thus, the 
instructional team invited all past participants to the third follow-up session. They called it 
"Modelpalooza" and included a couple of invited speakers, presentations by the YEAR2 
participants, and then teacher sharing. Eight former participants were able to attend. The project 
leadership now plans to make this an annual event.  
 
Participants were asked to rate the presentation of guest presenter, Tom Foster (Table 12). 
Most of the group (79%) rated his presentation as effective. Although less than a third (31%) 
viewed their personal interaction with the speaker as “Very Effective” or “Somewhat Effective,” 
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80 percent of the YEAR2 teachers felt their direct interaction was effective, and this is the group 
that probably would have felt most comfortable asking questions and interacting with a 
presenter. To date, this is one of the most highly rated guest speakers.  
 

Table 12: Follow-up Session Presenter Rated Effective1 
 

 PHYS1 CHEM1 YEAR2 TOTAL 

 N=14 N=14 N=8 N=37 

Tom Foster presentation. 69.2 83.3 85.7 78.8 

My interaction with Tom Foster. 16.7 27.3 80.0 31.0 
 

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

 
Even with exceptional presenters, participants may not give high ratings to an external person. 
Post-Survey respondents emphasized their need for sharing, and outside presenters would 
reduce the time available for this activity. Below are comments in response to the open-ended 
question, “Are there any modifications that you would recommend be made to the follow-up 
sessions?”5  
 
PHYS1 

 
I would almost like to retake the session because I know what to look for and 
what I should have recorded to have for use later in the classroom. For me, the 
follow-up sessions did not work out because it was too far away to be there only 
for that day. 
 
An advance list of what each follow-up lesson will focus on, and survey the 
participants prior to follow-ups about what concepts seem timely to cover. 
 
I would like more information on using modeling with freshmen. A lot of the 
information was geared towards the higher grades. 

 
CHEM1 
 

I didn’t attend any. It is very difficult to teach with modeling without spending 60 
or more hours a week on the job. Finding the time to attend workshops during the 
school year is extremely difficult in a teaching climate that does not consider 
planning time as an integral component of a teacher’s job. After all, how much 
time does it take to plan “cover pages 345-47 in the text and have students 
complete questions 17-29”?  The listservs have been invaluable in this type of 
culture. 
 
Teachers should present where they are in the modeling process. Perhaps have 
analysis of student work and how we have modified the curriculum to meet the 
needs of our individual academic environments.  
 
It would have been better if all the participants came back for follow-up sessions. 
It was difficult when you were hearing the same stories over and over again.  
Can attendance be required? 
 

                                                 
5 Additional open-ended responses appear in Appendix 13 on pages 37-39. 
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Although requiring participation at the follow-up sessions is unrealistic, this year’s plan to 
establish a modeling web site may help to address participants’ need for additional teacher 
sharing and to reduce the need to repeat information for new attendees. Furthermore, materials 
from the follow-up sessions can be posted as reference materials for teachers—a benefit for 
non-attendees as well those who may want to save the materials for future use. 
 
Conclusions and Recommendations 
 
The Physical Science and Chemistry Modeling workshops provided an effective professional 
development experience that is helping the 54 participants (53 were teachers and one was an 
administrator) implement inquiry-based instructional practices. Participants confirmed that they 
learned from the professional development and it is having an impact on their students. As 
would be expected, the greatest number of impacts occurred with those in the first-year 
programs. The PHYS1 and CHEM1 groups attested to growth in their preparation and use of 
inquiry-based instruction techniques, including cooperative learning, hands-on activities, and 
open-ended phrasing of questions. Participants also reported significant gains in their use of 
alternative assessment.  
 
YEAR2 teachers realized only one significant change based on the survey data. Increasingly, 
their “instruction focuses on the central ideas of a discipline, covering fewer topics in depth” to a 
greater extent (up to 75% from 38%). The YEAR 2 participants once again appreciated the 
opportunity to develop modeling curriculum materials. One teacher ended the project year with: 
I have been very satisfied. Overall, this has been the best professional development I have 
been involved in.” The Project Director further explained the value of the second year and the 
benefits of having the participants present their materials:   
 

The YEAR2 folks share with the Year 1 teachers. Year 1 teachers realize that 
there is much more to this method than they’ve seen. It opens their eyes to these 
additional materials and gives them an idea of what the second year is like. I 
think a lot of participants wonder why we can’t do what we did in Year 1 with 
different content. We discourage people from taking both Year 1 sessions. The 
experience of everyone on the staff is that YEAR2 is essential in really 
understanding what makes the methodology work. It seems like in the first year, 
you see the framework, but you don’t really understand what makes it work. You 
gain a level of understanding by writing materials that you don’t get by just using 
the curriculum.  
 

YEAR2 teachers’ comments further confirmed the project team’s opinion of the second year 
experience. The Project Director shared the following example: 
 

One Year 2 teacher explained how he had been trying to teach more innovatively 
for years. Finally, he got the two summers in a row to participate in the workshop 
and immerse himself in it. He is finally getting results with his students. They are 
implementing the curriculum that we gave them the first year and the curriculum 
they developed in the second year. Similarly, the OGT people said that the 
materials were excellent. One OGT participant described how is seeing results 
with his students, and he’s taught for 20 years. 

 
Based on preliminary applications, the project leadership expects to double the number of 
YEAR2 participants in 2009-10. There are experiencing the phenomenon of returnees from 2-3 
years ago applying for the program. The Project Director gave the example of how one new 
teacher who took the PHYS1 course several years ago and who was highly skeptical is now 
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returning for the YEAR2 class. In the past year, this teacher decided to implement the modeling 
curriculum faithfully, and she is now excited about developing her own materials.  
 
The way that the seven member instructional team (five teachers and two university faculty) is 
shares responsibility for the three workshops worked especially well this past year. The teacher-
instructors provide concrete examples of how they do modeling in their own classes. The 
university faculty have additional content expertise that helps the staff handle any questions that 
may arise. In response to a year-end Instructor Survey, team members expressed a strong 
commitment to the program and emphasized the value of the workshops: 

 
These workshops are the most worthwhile thing I do, and so I will always make 
time for them. An additional bonus for me personally has been the close network 
that has formed among the workshop leaders—we learn so much from each 
other in working together to provide these opportunities for Ohio teachers. 

 
This workshop is the most valuable professional experience that I take part in 
each year.  
  
This is one of the best professional developments that I have ever been involved 
with. I am glad that I had the opportunities to be around these inspiring teachers 
and faculty. 
 
The longer I've been involved with modeling, the more I appreciate its value.  
Although I am now an instructor, I still give pre- and post-tests to my students 
each year, and this year the gains among my first year students were the highest 
I've ever had. I think my ability as an in class high school teacher continues to 
improve because of my involvement in the summer workshops. 

 
Four of the five teacher-instructors also work closely with teachers at their own schools who 
have completed the workshop. The range was two to six teachers at each school, resulting in a 
total of 16 teachers across four schools. In addition, half of the teacher-instructors mentioned 
that they anticipate additional enrollments from their schools and districts as their principals and 
superintendents have embraced the approach. They described the ways that the Modeling 
Workshops have impacted their schools:  
 

I think that having other teachers trained in modeling allows for better discussion 
of student learning.   
 
We have always had great collaboration within the science faculty at my high 
school. But, modeling has allowed us to think about science instruction as a 
process more than a series of topics. Our new science teacher leader is also 
trained in the modeling method.   

 
Additional institutional impacts include one of the involved faculty member’s development of a 
new course:  
 

I am currently designing a new Chemistry course at OSU that is strongly 
influenced by the modeling workshop. I have also used many modeling 
innovations in a course I teach (at OSU) that trains undergraduates to be 
research peer-mentors.  
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One of the teacher-instructors is benefiting from greater support from his school and district than 
expected. Moreover, the school’s involvement in the state’s performance assessment program 
may have additional statewide impacts. He explained:  
 

My new principal and superintendent have taken an interest in the program.  
They have allowed us to host the program in 2009. In addition, they have made 
math, science and technology the primary focus of our new goals in the 
curriculum which focus on 21st century skills—skills similar to what we do all the 
time in modeling. Also, we are a pilot school for the development of Performance 
Assessments, and I think modeling will have a significant impact on how these 
look in Ohio (at least in physics and chemistry). 

 
There may also begin to be impacts beyond Ohio. One former participant, now in Pennsylvania, 
contacted a local company about sponsoring a Modeling Workshop in chemistry for teachers in 
his area in the summer of 2010. He asked the project leadership for advice in preparing his 
proposal. 
 
The instructors succeeded in refining the workshops and resolving some of the logistical issues 
that arose in 2007-08, which was the first time they had offered three courses at the same time 
as well as the CHEM1 option. This year’s CHEM1 participants appeared to have a much better 
experience. The Project Director noted that this group of teachers was especially comfortable 
asking questions and demonstrated working together. She pointed out:  
 

They’re very comfortable discussing whatever comes up. Some teachers are 
intimidated. The year’s CHEM1 teachers are really good at speaking out and 
saying how they are tweaking things. Being able to have the confidence to adjust 
things this early on is really fantastic. 

 
One of the CHEM1 participants noted that part of the difficult with this particular workshop is that 
the modeling curriculum for chemistry is still evolving:  
 

Since the chemistry is a newer and a more abstract curriculum than physics, I 
find that the chemistry curriculum materials are not as well developed as the 
physics materials. However, they are definitely a step in the right direction. It 
would be helpful to encourage more development and sharing of how to structure 
chemistry concepts into more modeling friendly storylines. 

 
Thus, the project leadership may need to provide additional support to this group, especially if 
they should have CHEM1 participants with less confidence than the 2008-09 cohort. 
 
Finally, the Modeling Workshops are getting additional word-of-mouth publicity from former 
participants who are recommending them. There have been a higher number of applications for 
the 2009-10 session than ever before. More teachers are saying that they heard about the 
workshop from someone who took it, and it is often someone from the 2008-09 year. 
Participants are “telling their colleagues about it,” according to the Project Director. The high 
level of informal sharing reported in the Post-Survey appears to be paying off. Recommending 
the workshops to other teachers is further evidence that this year’s participants thought this 
professional development is positively benefitting their instruction and students. 
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Appendix 1 

Physical Science and Chemistry Modeling Workshops 
Description of Teachers1 

 
 Pre-Survey Post-

Survey 
N=37 

 PHYS1 CHEM1 YEAR2 OGT TOTAL 

 N=22 N=19 N=11 N=2 N=54 
Gender       

Female 50.0 47.4 27.3 50.0 44.4 48.6 
Male 50.0 52.6 72.7 50.0 55.6 51.4 

Race/Ethnicity       
White, non-Hispanic  100.0 94.7 90.9 100.0 96.3 94.6 
Hispanic 0.0 0.0 9.1 0.0 1.9 2.7 
Asian/Pacific Islander 0.0 5.3 0.0 0.0 1.9 2.7 

Age       
Under 30 22.7 27.8 18.2 0.0 22.6 NA 
31-40 Years 36.4 38.9 18.2 33.3 32.1 NA 
41-50 Years 27.3 27.8 54.5 100.0 35.8 NA 
51-60 Years 13.6 5.6 9.1 0.0 9.4 NA 
Over 60 Years 0.0 0.0 0.0 0.0 0.0 NA 

Position       
Teacher 100.0 89.5 100.0 100.0 96.3 97.3 
Special Education, Resource or Inclusion  0.0 5.3 0.0 0.0 1.9 0.0 
Other: District Administrator 0.0 5.3 0.0 0.0 1.9 2.7 

Grade Level Taught       
Grade 5-8 4.5 5.3 0.0 0.0 3.7 2.7 
Grade 9-12 95.5 89.5 100.0 100.0 94.4 94.6 
Not applicable 0.0 5.3 0.0 0.0 1.9 2.7 

School Type       
Public 81.8 94.7 100.0 100.0 90.7 89.2 
Private 18.2 0.0 0.0 0.0 7.4 10.8 
Not Applicable: District Administrator 0.0 5.3 0.0 0.0 1.9 0.0 

Classroom Type       
Math only 0.0 5.3 0.0 0.0 1.9 0.0 
Science only 90.9 84.2 90.9 100.0 88.9 89.2 
Math and Science 4.5 5.3 9.1 0.0 5.6 5.4 
Other or Multi-Subject combinations (Specify) 4.5 0.0 0.0 0.0 1.9 2.7 
Not Applicable: District Administrator  0.0 5.3 0.0 0.0 1.9 2.7 
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Appendix 1 
Physical Science and Chemistry Modeling Workshops 

Description of Teachers1 

—Continued— 
 

 Pre-Survey 
 PHYS1 CHEM1 YEAR2 OGT TOTAL 

 N=22 N=19 N=11 N=2 N=54 
Age      
Under 30 22.7 27.8 18.2 0.0 22.6 
31-40 Years 36.4 38.9 18.2 33.3 32.1 
41-50 Years 27.3 27.8 54.5 100.0 35.8 
51-60 Years 13.6 5.6 9.1 0.0 9.4 
Over 60 Years 0.0 0.0 0.0 0.0 0.0 
Years of Teaching Experience      

Less than 1 year 9.1 0.0 0.0 0.0 3.7 
1-2 years 13.6 5.3 18.2 0.0 11.1 
3-5 years 4.5 21.1 9.1 0.0 11.1 
6-10 years 22.7 36.8 18.2 0.0 25.9 
11-19 years 27.3 15.8 45.5 50.0 27.8 
20 years or more  22.7 21.1 9.1 50.0 20.4 

Years Taught at Current School      
Less than 1 year 18.2 6.3 0.0 0.0 9.8 
1-2 years 13.6 25.0 36.4 0.0 21.6 
3-5 years 9.1 37.5 36.4 50.0 25.5 
6-10 years 40.9 6.3 9.1 0.0 21.6 
11-19 years 13.6 18.8 18.2 0.0 15.7 
20 years or more  4.5 6.3 0.0 50.0 5.9 

Highest Degree Received      
Bachelor's Degree 40.9 11.1 18.2 0.0 24.5 
Master's Degree 59.1 77.8 72.7 100.0 68.8 
Doctorate 0.0 11.1 9.1 0.0 5.7 

Degree Areas2      
Science Education 63.6 78.9 81.8 100.0 74.1 
Earth Science or Geology  27.3 0.0 0.0 50.0 13.0 
Mathematics Education 4.5 15.8 0.0 50.0 9.3 
Biology or life science 50.0 42.1 27.3 0.0 40.7 
Physics or Physical science 59.1 15.8 27.3 0.0 35.2 
Mathematics  0.0 0.0 0.0 0.0 0.0 
Chemistry or biochemistry 50.0 36.8 45.5 0.0 42.6 
Environmental Science 0.0 0.0 0.0 50.0 1.9 
Engineering 0.0 0.0 9.1 0.0 1.9 
Other 4.5 21.1 27.3 0.0 14.8 

  

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. 



Physical Science and Chemistry Modeling Workshops                  Evaluation Report                  IRC (6/30/09) page 25 

Appendix 2 
Physical Science and Chemistry Modeling Workshops 

Districts Represented 
 

  
TOTAL 
N=54 

District County N % 

1. Amherst Exempted Village Schools Lorain 1 1.9 
2. Bexley City School District Franklin 1 1.9 
3. Big Walnut Local Schools Delaware 2 3.7 
4. Bridgemont Exempted Village Schools Belmont 1 1.9 
5. Buckeye Valley Local Schools Delaware 1 1.9 
6. Central Local Schools Defiance 1 1.9 
7. Cleveland Metropolitan School District Cuyahoga 2 3.7 
8. Columbus City Schools Franklin 7 13.0 
9. Dayton Public Schools Montgomery 1 1.9 
10. Dublin City Schools Franklin 3 5.6 
11. Great Oaks Career Campuses Clinton 1 1.9 
12. Green Local Schools Summit 1 1.9 
13. Hilliard City Schools Franklin 1 1.9 
14. Hudson City Schools Summit 1 1.9 
15. Kirtland Local Schools Lake 1 1.9 
16. Mentor Public Schools Lake 1 1.9 
17. New Albany Plain Local Schools Franklin 1 1.9 
18. Ohio Hi-Point Career Center Logan 1 1.9 
19. Olentangy Local Schools Delaware 4 7.4 
20. Painesville City Local Schools Lake 1 1.9 
21. Pickerington Local Schools Fairfield 2 3.7 
22. Shaker Heights City Schools Cuyahoga 2 3.7 
23. South-Western City Schools Franklin 4 7.4 
24. St. Marys City Schools Auglaize 2 3.7 
25. Triad Local Schools Champaign 1 1.9 
26. Tuscarawas Valley Local Schools Tuscarawas 1 1.9 
27. Upper Arlington City School District Franklin 1 1.9 
28. Whitehall City Schools Franklin 2 3.7 
29. Worthington City Schools Franklin 1 1.9 
Private - Diocese of Columbus (two schools) Franklin 2 3.7 
Private - Diocese of Cleveland  Cuyahoga 1 1.9 
Private - Laurel School Cuyahoga 1 1.9 
Not applicable – Administrator Not specified 1 1.9 
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Appendix 3 
Physical Science and Chemistry Modeling Workshops 

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

 

 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 

 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) I have a good understanding of fundamental core 
content in my discipline. 95.5 100.0 100.0 100.0 98.1 100.0 100.0 100.0 100.0 

b) I have a good understanding of relating classroom 
activities to Ohio’s Academic Standards. 86.4 83.3 81.8 100.0 84.9 92.9 92.9 100.0 94.4 

c) I have a good understanding of authentic assessment 
methods used to measure student performance.  59.1 66.7 81.8 100.0 67.9 85.7* 85.7 100.0 88.9** 

d) I have a good understanding of effective questioning 
techniques and its use in the classroom.  72.7 77.8 90.9 100.0 79.2 100.0 85.7 100.0 94.4 

e) I have a good understanding of the methods necessary 
to teach math and/or science concepts effectively.  76.2 100.0 100.0 100.0 90.4 92.9 92.9 100.0 94.4 

f) I believe I am an effective teacher.  90.9 100.0 100.0 100.0 96.2 92.9 100.0 85.7 94.4 

g) I am excited about teaching in my subject area.  100.0 100.0 100.0 100.0 100.0 92.9 100.0 100.0 97.2 
h) I am interested in networking with teachers and other 

professionals.  95.5 100.0 100.0 100.0 98.1 92.9 100.0 100.0 97.2 
 

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. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
*Statistically significant difference with p-value < .10. 
**Statistically significant difference with p-value < .05. 
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 Appendix 4 
Physical Science and Chemistry Modeling Workshops 

Teacher Opinions and Attitudes in IRC Pre-Survey and Post-Survey1 

 

 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 
 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) Virtually all students can learn to think scientifically. 86.4 100.0 100.0 100.0 94.4 92.9 100.0 100.0 97.3 
b) Students learn science best in classes with students of 

similar abilities. 45.0 26.3 54.5 0.0 38.5 21.4 21.4 25.0 21.6 

c) I enjoy teaching science. 100.0 89.5 100.0 100.0 96.3 92.9 100.0 100.0 97.3 

d) I organize my curriculum around the textbook. 45.5 31.6 18.2 0.0 33.3 7.1 14.3 .0 8.1 
e) The teacher should consistently use activities which 

require students to do original thinking. 95.5 94.7 100.0 100.0 96.3 100.0 100.0 100.0 100.0 

f) Teachers should know the answers to most questions 
students ask about science. 59.1 36.8 36.4 0.0 44.4 57.1 42.9 25.0 45.9 

g) Students should never leave science class feeling 
confused or stuck. 9.1 16.7 9.1 0.0 11.3 7.1 14.3 12.5 10.8 

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

77.3 88.9 81.8 100.0 83.0 85.7 85.7 87.5 86.5 

i) Some people are good at science and some just are not. 27.3 22.2 9.1 0.0 20.8 21.4 14.3 0.0 16.2* 
j) Learning for all students is enhanced by incorporating 

the contributions of different cultures. 63.6 83.3 81.8 100.0 75.5 71.4 92.9 62.5 78.4 

k) Good science teachers show students the correct way to 
answer questions they will be tested on. 27.3 33.3 9.1 50.0 26.4 21.4 50.0 25.0 35.1 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  
2Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both surveys. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
*Statistically significant difference with p-value < .10. 
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Appendix 5 
Physical Science and Chemistry Modeling Workshops 

School Support of Science Instruction and Teacher as a Resource1 

 

 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 
 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) Most science teachers at my school would like to use an 
“inquiry” style of teaching. 50.0 72.2 54.5 100.0 60.4 57.1 69.2 62.5 63.9 

b) Most science teachers in my school contribute actively to 
making decisions about the science curriculum. 54.5 72.2 90.9 100.0 69.8 64.3 46.2 75.0 61.1 

c) Most science teachers in my school regularly share 
ideas and materials related to science instruction. 63.6 66.7 81.8 50.0 67.9 71.4 69.2 62.5 69.4 

d) I regularly serve as a resource for other science 
teachers in my school. 77.3 72.2 81.8 100.0 77.4 71.4 76.9 87.5 77.8 

e) I regularly serve as a resource for other science 
teachers in my district. 31.8 44.4 45.5 0.0 37.7 28.6 23.1 62.5 33.3 

f) My principal is supportive of innovative approaches to 
teaching science. 86.4 83.3 100.0 100.0 88.7 85.7 84.6 87.5 86.1 

 

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. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
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Appendix 6 
Physical Science and Chemistry Modeling Workshops 

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

 

 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 
 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) Manage a class of students who are using hands-
on/manipulative materials. 77.3 94.1 100.0 100.0 88.5 92.9 100.0 100.0 97.2 

b) Use cooperative learning groups. 77.3 64.7 100.0 100.0 78.8 92.9 92.9** 100.0 94.6* 

c) Implement inquiry or discovery learning. 54.5 64.7 100.0 100.0 69.2 100.0* 85.7 87.5 91.9 

d) Present the applications of science concepts. 86.4 64.7 81.8 100.0 78.8 92.9 76.9 100.0 88.9 
e) Phrase questions to encourage more open-ended 

investigations. 68.2 47.1 81.8 100.0 65.4 85.7 84.6** 100.0 88.9** 

f) Use science equipment as an integral part of science 
instruction. 68.2 82.4 90.9 100.0 78.8 85.7 84.6 87.5 86.1 

g) Teach groups that are heterogeneous in ability. 68.2 52.9 81.8 100.0 67.3 71.4 53.8 100.0 72.2 

h) Teach students from a variety of cultural backgrounds. 45.5 47.1 45.5 50.0 46.2 78.6 53.8 100.0** 75.0* 

i) Inform students of career opportunities in science. 59.1 47.1 63.6 50.0 55.8 64.3 53.8 75.0 63.9 

j) Use performance-based assessment in science. 45.5 41.2 54.5 100.0 48.1 78.6 46.2 100.0** 72.2 

k) Use portfolios to assess student progress in science. 13.6 17.6 27.3 0.0 17.3 21.4 23.1 50.0 30.6 

l) Encourage participation of females in science. 77.3 82.4 72.7 100.0 78.8 64.3* 92.3 75.0 77.8 
m) Encourage participation of underrepresented minorities 

in science. 50.0 52.9 63.6 100.0 55.8 64.3 69.2 75.0 69.4 
 

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. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
*Statistically significant difference with p-value < .10. 
**Statistically significant difference with p-value < .05. 
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Appendix 7 
Physical Science and Chemistry Modeling Workshops 

Teacher Classroom Practices in OBR Pre-Survey in IRC Pre-Survey and Post-Survey1 

 

 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 
 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) Classroom interaction involves a dialogue among 
teacher and students. 63.6 57.9 50.0 100.0 60.4 85.7* 69.2 75.0 77.8 

b) Students generally work independently. 18.2 0.0 0.0 0.0 7.4 0.0** 7.7 12.5 5.6 
c) Instruction emphasizes broad coverage of information 

with little depth. 18.2 0.0 0.0 0.0 7.4 0.0 7.7 12.5* 5.6 

d) Student role is to apply inquiry and problem solving skills 
to discover solutions to problems. 63.6 52.6 81.8 100.0 64.8 85.7 78.6 75.0 81.1 

e) Students generally learn concepts and processes 
through readings, lectures, and demonstrations. 13.6 15.8 0.0 0.0 11.1 0.0 7.7 0.0 2.8 

f) I find it difficult to encourage the efforts and contributions 
of certain students or groups of students. 31.8 26.3 18.2 0.0 25.9 14.3 15.4 0.0 11.1* 

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

18.2 5.3 9.1 50.0 13.0 28.6 15.4 0.0 19.4* 

 

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. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
*Statistically significant difference with p-value < .10. 
**Statistically significant difference with p-value < .05. 
 



Physical Science and Chemistry Modeling Workshops                                                   Evaluation Report                                                         IRC (6/30/09) page 31 

Appendix 8 
Physical Science and Chemistry Modeling Workshops 

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

 
 Pre-Survey Post-Survey2 

 PHYS1 CHEM1 YEAR2 OGT TOTAL PHYS1 CHEM1 YEAR2 TOTAL3 
 N=22 N=19 N=11 N=2 N=54 N=14 N=14 N=8 N=37 

a) Listen and take notes during presentation by teacher 81.0 94.1 81.8 100.0 86.3 85.7 69.2 75.0 75.0 

b) Watch the teacher demonstrate a scientific principle 59.1 76.5 80.0 50.0 68.6 50.0 61.5 50.0 52.8 

c) Work in pairs/teams/small groups 90.9 94.1 100.0 100.0 94.2 92.9 100.0 100.0 97.2 

d) Read a science textbook 61.9 47.1 54.5 100.0 56.9 28.6* 30.8 50.0 33.3* 
e) Participate in dialogue with the teacher to develop an 

idea 81.8 82.4 90.9 100.0 84.6 100.0* 92.3 100.0 97.2* 

f) Make conjectures and explore possible methods to 
solve a scientific problem 54.5 47.1 54.5 100.0 53.8 85.7 69.2 87.5 80.6*** 

g) Do hands-on/manipulative activities 63.6 76.5 90.9 100.0 75.0 92.9** 100.0* 100.0 97.2*** 
h) Write their reasoning about how to solve a scientific 

problem 27.3 23.5 54.5 100.0 34.6 78.6** 66.7* 75.0 74.3*** 

i) Learn by inquiry 22.7 41.2 90.9 100.0 46.2 85.7*** 69.2 75.0 77.8*** 

j) Use worksheets from textbooks 47.6 52.9 27.3 50.0 45.1 28.6 38.5 37.5 33.3 

k) Use teacher-created lessons 81.8 82.4 90.9 100.0 84.6 92.3 100.0* 100.0 97.1** 
l) Engage in reflective thinking/writing about what they are 

learning  9.1 23.5 45.5 50.0 23.1 50.0*** 50.0 62.5 54.3*** 

m) Use science equipment (e.g., measurement tools and 
graphing calculators) 54.5 76.5 90.9 100.0 71.2 78.6 76.9 100.0 83.3 
 

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. 
3Post total includes one OGT responses. Responses for the post OGT results are not reported separately, as they represent a single individual.  
*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 9 
Physical Science and Chemistry Modeling Workshops 

Impact of the Workshops1 

 
 PHYS1 CHEM1 YEAR2 TOTAL 

 N=22 N=19 N=11 N=52 
a) Adequate time was allowed for participants to reflect on and 

relate material to their experience and needs. 95.5 100.0 81.8 94.2 

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

c) I improved my content knowledge. 95.5 100.0 72.7 92.3 

d) I gained skills in complex thinking and reasoning. 100.0 100.0 90.9 98.1 

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. 100.0 94.7 90.9 96.2 

g) This workshop enhanced my confidence in teaching science. 100.0 100.0 100.0 100.0 
h) I increased my ability to see connections among science 

concepts. 100.0 100.0 81.8 96.2 

i) I increased my ability to see connections between science and 
mathematics. 95.5 94.7 72.7 90.4 

j) I have a better understanding of how to apply the science 
standards. 77.3 73.7 72.7 75.0 

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

l) I would recommend this workshop to other teachers. 100.0 94.7 100.0 98.1 
m) I feel prepared to provide professional development on the 

covered workshop-specific activities for teachers in my building. 45.5 63.2 72.7 57.7 

n) I feel better prepared to encourage science activities in my 
building. 100.0 89.5 90.9 94.1 

o) This workshop has helped me become a more effective teacher. 90.9 78.9 100.0 88.5 
p) Year 2 Workshop Only: The amount of guidance/structure was 

appropriate. NA NA 90.1 90.1 
 

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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Appendix 10 
Physical Science and Chemistry Modeling Workshops 

Increased Understanding of Effective Physical Science/Chemistry Teaching and Impact on Students1 

 

 End of Workshop – Expected Impact Post-Survey – Actual Impact  
 PHYS1 CHEM1 YEAR2 TOTAL PHYS1 CHEM1 YEAR2 TOTAL 
 N=22 N=19 N=11 N=52 N=14 N=14 N=8 N=36 

a) Better understanding of how to teach physics effectively. 100.0 NA NA 100.0 92.9 NA NA 92.9 
b) Better understanding of how to teach physical science 

effectively. 95.0 NA NA 95.0 100.0 NA NA 100.0 

c) Improve student performance in physics.  94.7 NA NA 94.7 90.9 NA NA 90.9 

d) Improve student performance in physical science.  94.7 NA NA 94.7 100.0 NA NA 100.0 
e) Better understanding of how to teach chemistry 

effectively. NA 100.0 NA 100.0 NA 100.0 NA 100.0 

f) Improve student performance in chemistry.  NA 100.0 NA 100.0 NA 90.0 NA 90.0 
g) Better understanding of how to use modeling in my 

classes. NA NA 100.0 100.0 NA NA 87.5 87.5 

h) 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. Separate questions 
applied respectively to participants in each workshop.  
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Appendix 11 
Physical Science and Chemistry Modeling Workshops 

Increased Understanding from the Workshops1 

 
 PHYS1 CHEM1 YEAR2 TOTAL 

 N=22 N=19 N=11 N=52 
a) Effective applications of inquiry-based instruction in 

classrooms. 100.0 100.0 100.0 100.0 

b) Strategies that can be used by teachers to improve 
students’ science performance.  100.0 100.0 90.9 98.0 

c) Application of Ohio’s science standards. 76.2 52.6 90.9 70.6 

d) The technology required for effective instruction in science. 95.2 73.7 90.9 86.3 

e) Effective uses of alternative assessment. 85.7 84.2 100.0 88.2 
f) Strategies for facilitating change in science instruction in my 

building. 90.5 68.4 63.6 76.5 

g) Awareness of current research in science education. 76.2 94.7 81.8 84.3 
h) Ability to utilize current research in science education in 

their classes. 66.7 89.5 81.8 78.4 

 
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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Appendix 12 
Physical Science and Chemistry Modeling Workshops 

Workshop Activities Rated Worthwhile1 
 

 PHYS1 CHEM1 YEAR2 TOTAL 

 N=22 N=19 N=11 N=52 

a) Overall interaction with the other participants. 100.0 94.7 100.0 98.0 

b) Overall interaction with workshop facilitators. 100.0 94.7 100.0 98.0 

c) Modeling of inquiry. 100.0 100.0 100.0 100.0 

d) Examples on how to apply district standards. 57.1 52.6 72.7 58.8 
e) Introduction to various sources of curriculum materials 

(books, websites, etc.). 76.2 100.0 90.9 88.2 

f) Reading assignments (research articles). 66.7 94.7 72.7 78.4 

g) Discussion of reading assignments. 76.2 94.7 63.6 80.4 

h) Purchase of educational/classroom materials.  100.0 89.5 90.9 94.1 
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 13 
Physical Science and Chemistry Modeling Workshops 

Open-ended Question Responses 
Post-Survey 

 
What kind of changes, if any, did you make in how you teach your science 
classes as a result of your Modeling Workshop experience this year?  
 

PHYS1 
 All seats are now in tables. Everyday group problem solving (including labs) and/or discussion.  

Emphasis on basic ideas. 
 Bought more science equipment. It was a good learning experience.  

 I greatly reduced my use of the textbook. I improved cooperative work by students. I learned to 
accept a variety of responses to questions.  

 I have implemented modeling in both my Physical Science class and in my Integrated Science 
class. 

 I incorporated a lot a lot more labs that we did in the workshop and do a lot more white 
boarding. I have also done more practicums this year. 

 Incorporated at least one inquiry lab per unit/chapter for the honors physical science class. 
Moved away from worksheets and do a lot more data collection. 

 Many! Lessons are student-centered and inquiry-based, rather than lecture/textbook guided. I 
make extensive use of white boards and Q and A sessions to get students to understand 
processes during inquiry. Overall, it’s much more hands-on, and my students truly look forward 
to science class. 

 Utilized modeling instruction methods.  

 White boarding. Force diagrams, motion maps, and more graph interpretations. 

 White boarding. More conclusions discussed by the groups. More planning of experiments. 
Additional hands-on activities. Equipment.  

CHEM1 
 Completely restructured how I teach— choose the activities to help students develop the 

concepts themselves.  
 Following the Modeling Chemistry Curriculum, which is a new order of topics for me, while the 

content is largely the same. Using lots more white boarding and better questioning. Using ratios 
has helped math performance. Better retention, explanations, and scientific evidence from 
students.   

 I became more deliberate in my choice of activities and follow up questions.  

 I returned to teaching chemistry after a hiatus of several years. I was able to learn concrete 
ways to use the modeling approaches I learned for teaching physics to teaching chemistry 

 I used the whiteboards in different ways than in the past. They were used for more graphing 
purposes. 

 My class is much more student focused with the inquiry learning activities. 

 Use of white boarding and particle diagram.  
YEAR2 

 I didn’t make significant changes as I was in 2nd year. However, for the next year, I’m planning 
some demos and computer work not previously incorporated. 

 I incorporated modeling at all levels.  

 Incorporated energy bar graphs.  
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Appendix 13 
Physical Science and Chemistry Modeling Workshops 

Open-ended Question Responses 
End of Workshop Survey 

—Continued— 
 
Are there any modifications that you would recommend be made to the follow-up 
sessions?  
 

PHYS1 
 Materials to take home.  

 Meals were good!  

 More actual student mode and going through models/curriculum lessons/deployment/labs.  

 More formal teacher and teacher sharing.  

 More interaction between teachers about results—good vs. bad. 

 More share time. Teachers love to talk. Ability to share e-mail and websites.  
CHEM1 

 More in-depth instruction with 2nd semester material.  

 More sharing of ideas and activities by all. Start at 9 am instead of 8. 

 More.  

 They don’t need to be so long. There were breaks that did not need to be so long. 
YEAR2 

 Integration of various learning styles such as music and art.  

 Less “student mode”.  
 Remind us of some of the different things we could do—ranking tasks and context rich with 

some samples.  
 The pacing is a little bit too leisurely— I would rather do a little more or spend less time on task.  
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Appendix 13 
Physical Science and Chemistry Modeling Workshops 

Open-ended Question Responses 
End of Workshop Survey 

—Continued— 
 
What kinds of activities or other support would help you continue your Modeling 
development? Please specify whether these should occur during the school year or in 
subsequent summers. 
 

PHYS1 
 Access to the Ohio Created Materials designed specifically for 9th graders. 

 Brief seminars (in summer) with additional demonstrations based on participant feedback. 

 Common website to post shared items throughout year. Not the listserv—I don’t care for it. 
 I plan to take the second year of the modeling workshop to help with my modeling 

development.  Outside of that, I suppose there could always be one-day workshops throughout 
the year, which focus on different topics that weren’t covered in the first year workshop. 

 I prefer summers for activities. I would like to see how it worked in the Physical Science classes 
where we also do Chemistry. 

 I would like access to the materials developed by other Ohio modelers to use with my 9th 
graders. A summer workshop for 9th grade physical science would be phenomenal. 

 Keep attending these workshops. 

 Like it the way it is.  
CHEM1 

 As new units are developed by people willing to share them, let us know (a website is a great 
idea). Not sure if it’s an option to hold multiple workshops in the summer, but it would be nice if 
they were in different areas of the state.  

 Continue to make newly made materials available. Get a website together or something.  
 Creation of regional groups that can meet more frequently to discuss things in regards to 

modeling. 
 During school year/weekends. 
 During the summer, it would be helpful to meet.  It is difficult during the school year to find time 

to get away with teaching/coaching etc. One-day modeling workshops would be helpful, rather 
than 3 weeks of class.  Just a little refresher course. 

 For me, it has to be summers.   
 I like the idea of further developing the 9th grade physical science course because I have been 

working on it on my own and that would help.  
 I would like to meet with our instructors or other participants to talk about what has worked for 

them and share materials/ideas. I feel like I still have a lot of work to do in order to implement 
modeling effectively. I still feel like a novice at this point. 

 Updates to the modeling website. I figure this is happening. I hope it continues. Either during 
the school year or summer, provide workshops on modeling topics not yet fully developed 
and/or workshops to help combine teachers’ best practices. If I know what the topic is ahead of 
times, it would help me decide whether to attend and encourage me to be prepared to share.  

 Using/sharing more materials, stories, and ideas from summer (more than 3 days) at other 
Saturday sessions during school year. 



Physical Science and Chemistry Modeling Workshops                   Evaluation Report                 IRC (6/30/09) page 39 

Appendix 13 
Physical Science and Chemistry Modeling Workshops 

Open-ended Question Responses 
End of Workshop Survey 

—Continued— 
 
What kinds of activities or other support would help you continue your Modeling 
development? Please specify whether these should occur during the school year or in 
subsequent summers. 
 

YEAR2 
 Biology Modeling and more units in each discipline. 
 Create a modeler’s professional organization with annual meetings! Spread the word! More 

workshops around the state and country.  
 Keep up the listserv and encourage us to use it. Would love to see what future years develop! 

One-week workshops on topics in 2nd semester programs (e.g., electricity, waves, etc.). 
 More modeling units from areas not well covered by modeling sites.  

 More teachers using modeling style in my school would help. 

 More time to develop additional modeling materials. 

 Possibly a 3rd year program to back state testing with modeling. 

 Working with teachers who have implemented modeling or close variations in an urban setting.  
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