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Introduction 
 
Modeling Instruction for Physical Science and Chemistry in Ohio, developed and implemented 
by faculty at the Ohio State University (OSU), is designed to demonstrate techniques and 
strategies that high school physics, physical science, and chemistry teachers can utilize in their 
classrooms that will result in more inquiry-based learning experiences for their students. The 
2016-2017 implementation is the 12th year that the program has been supported by an 
Improving Teacher Quality Grant through the Ohio Department of Higher Education (ODHE)..  
 
Four modeling programs were offered during the three-week period from in June 2016. Included 
were two Year 1 course offerings and two advanced courses. The abbreviations below will be 
used throughout this report to denote the respective workshops:  
 

� PHYS = Year 1 – Physics/Physical Science Modeling Workshop (previously offered 
in 2004-05, 2006-07, 2007-08, 2008-09, 2009-10, 2010-11, 2011-12, 2012-13, 
2013-14, 2014-15, and 2015-16)  

 
� CHEM = Year 1 – Chemistry Modeling Workshop (also taught in 2007-08, 2008-09, 

2009-10, 2010-11, 2011-12, 2012-13, 2013-14, 2014-15, and 2015-16 ).  
 
� ADV = Year 2 – Advanced Workshop (previously taught in 2005-06, 2007-08, 2009-

10, 2010-11, 2011-12, 2012-13, 2013-14, and 2014-15). This course is designed to 
help teachers who took one of the first year courses (Physics/Physical Science, 
Chemistry Modeling, or Physical Science/OGT) modify their curriculum and lessons 
so that they are consistent with their efforts to use modeling and inquiry-based 
instruction.  
 

� ENG = One-week integrating engineering course for former participants who had 
completed both a first year and ADV workshops. The ENG training was previously 
offered in 2015-16.  

 
Instructional Team 
 
Dr. Kathleen A. Harper is the Project Director. Dr. Harper has been one of the co-Principal 
Investigators since the program was first funded in 2004-05. Dr. Ted Clark is the other co-
Principal Investigator. Positions and responsibilities of the instructional team members are 
outlined in Table 1 on the following page. Additional members of the university instructional 
team included Dr. Lin Ding, an Associate Professor in Education, and an undergraduate 
student, Richie Tran, who provided administrative support.  
  

                                                
1 Institutional Research Consultants, Ltd. (IRC) www.irc-evaluation.com is an independent evaluation 
research firm located in central Ohio.  

http://www.irc-evaluation.com/
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As in previous years, experienced high school teachers who had previously completed the 
Modeling Workshops were the primary instructors. During the 2016-17 implementation, six 
teachers from five different Ohio districts and a private school are serving as the Teacher-
Instructors. The use of Teacher-Instructors, who were physics/chemistry teachers that had 
attended previous workshops, helped to ensure deep awareness of participants’ needs. In 
addition, there were three interns which is a position that the Project Director added following a 
request from the American Modeling Teachers Association (AMTA) that is designed to prepare 
former participants to help fill the growing demand for qualified modeling instructors. 

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

 

OSU Position University Staff Modeling Responsibilities 
Senior Lecturer in the  
Department of Engineering 
Education 

Dr. Kathy Harper Administrator/ADV & PHYS Contributor/ 
ENG Instructor 

Assistant Professor in Chemistry Dr. Ted Clark Administrator/ADV & CHEM Contributor 
Assistant Professor in Education Dr. Lin Ding Educational Consultant 
Instructional Lab Supervisor in 
Chemistry Dr. Rebecca Ricciardo CHEM Contributor 

Undergraduate Student Richie Tran Support and logistics 
District Teacher-Instructors Modeling Responsibilities 

Avon Lake HS, retired Liz Emmer CHEM Instructor 
Amherst Steele HS Chas Deremer PHYS Instructor 
Dublin Coffman HS Heidi Kresge ADV Instructor 
Laurel School Brian Carpenter PHYS Instructor 
Columbus Torah Academy Matthew Kennedy General Intern 
New Albany HS Jessica Whitehead Support and logistics 
Ontario HS Rick Jacox ADV Instructor  
Reynoldsburg eSTEM Academy Joe Griffith PHYS/ENG Intern 
Southwest Career Academy Marie Wenzke PHYS Intern 
Worthington Kilbourne HS Tom Wisard  CHEM Instructor 
 
The host school this year was again New Albany High School. Located northeast of Columbus, 
this site offers good facilities and exceptional support. The host location was facilitated by New 
Albany teacher, Jessica Whitehead, who assisted with workshop logistics.  
 
Participants and Evaluation Surveys 
 
Institutional Research Consultants, Ltd. (IRC), the external evaluator, processes and analyzes 
all survey data. When the first modeling workshop was funded in 2004, with input from the 
Project Director, IRC developed additional Pre-Survey questions that are included with the 
ODHE Pre-Survey (covers teachers’ demographics and opinions about science teaching and 
instructional practices) and a stand-alone survey to captures feedback about the summer 
experience at its conclusion. The instructional team administered the ODHE/IRC Pre-Survey at 
the beginning of the summer session and the End-of-Workshop Survey on the last day. All 53 
participants who attended the three-week summer course completed both surveys (Table 2).  
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Table 2: Survey Response Rates by Workshop 
 

Workshop 
Total in Program  

ODHE/IRC  
Pre-Survey End-of-Workshop 

N % Surveys Return Rate Surveys Return Rate 
PHYS 15 28.3 16 100.0 16 100.0 
CHEM 20 37.7 13 100.0 13 100.0 
ADV 14 26.4 13 100.0 13 100.0 
ENG 4 7.5 11 100.0 11 100.0 

TOTAL 53 100.0 53 100.0 53 100.0 
 
This report presents the results of the two surveys (Pre-Survey and End-of-Workshop). 
 
Current Position, Schools/Districts, Reasons for Participating, and Credit Received 
 
Most (96%) were regular teachers (see Appendix 1). A substitute teacher and a postdoctoral 
researcher were the only two with an “other” status. All taught high school (100%). Ninety-four 
percent taught only science, two (4%) taught math and science, and one (2%) had a self-
contained classroom. Nearly three quarters (74%) taught in a public school district; this group 
also included two teachers at Technical and Career Centers, an OSU graduate student, and an 
out-of-state participant. Of the 26 percent who taught in other settings, five (9%) were at 
community or charter schools and nine (17%) taught at a private Catholic schools (Appendix 2).  
 
Table 3 presents participants’ reasons for attending one of the workshops. Most chose to take 
part either on their own initiative (52%) or due to encouragement by a former participant (60%). 
Interestingly, all four of the ENG teachers and 79 percent of the ADV teachers applied to attend 
of their own volition. This suggests strong motivation on the part of the participants as well as 
the influence of recommendations by former participants.  
 

Table 3: ODHE Pre-Survey – Reasons for Choosing Program1 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a. Applied on my own initiative 66.7 40.0 78.6 100.0 33 62.3 
b. Participation was required by the 

school district 0.0 0.0 7.1 0.0 1 1.9 

c. School district provided incentives to 
participate 0.0 0.0 0.0 0.0 0 0.0 

d. Encouraged to participate by the 
project director 6.7 5.0 7.1 0.0 3 5.7 

e. School staff agreed that the program 
was needed 13.3 10.0 0.0 0.0 4 7.5 

f. Encouraged to attend by a former 
participant 20.0 10.0 14.3 0.0 32 60.4 

g. Other reason  20.0 10.0 14.3 0.0 7 13.2 
 

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



Ohio Modeling Workshops                                 IRC Evaluation: Pre-Survey and End-of-Workshop Survey Results  4 

The seven teachers (13%) who gave “other” reasons specified the following factors: 
 

A highly effective teacher in the school mentioned it, and I wanted to learn all 
about it 
 
AMTA ListServ 
 
Mentor teacher and colleagues highly requested the workshop. 
 
Reputation of the program and colleagues who are also involved 
 
To meet other teachers in the physics and chem world. Collaboration. 
 
Took the introduction to physics last summer and wish to implement modeling 
into my chemistry classes. 
 
Was looking for a Physics course to take (for license) and was told that this 
modeling course is great! 

 
Eighty-nine percent (N=47) indicated that they are receiving graduate credit (Table 4). Fewer 
expected to receive credit toward a salary increase this year (21% compared to 30% in last 
year’s cohort). Less than a quarter (23%) were receiving credit toward continuing education 
(25%). Two individuals (4%) indicated they would not receive any type of credit for attending. 
 

Table 4: ODHE Pre-Survey – Types of Credit Participant Will Receive1 
 

 
2015 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a. Graduate credit 100.0 85.0 92.9 50.0 47 88.7 

b. Undergraduate credit 0.0 0.0 0.0 0.0 0 0.0 

c. Credit toward salary increase 6.7 25.0 35.7 0.0 11 20.8 

d. Credit toward continuing education 33.3 25.0 7.1 25.0 12 22.6 

e. Credit toward certification/licensure 53.3 25.0 14.3 0.0 15 28.3 

f. No credit given 0.0 10.0 0.0 0.0 2 3.8 

g. Other  0.0 0.0 0.0 0.0 0 0.0 
 
1Total can add to more than 100 percent, as respondent could give more than one response.  

 
BACKGROUND OF PARTICIPANTS 
 
Appendix 1 presents teachers’ demographics. Highlights include that the gender distribution of 
this year’s cohort skewed toward mostly women (female=66%; male=34%), unlike last year’s 
more evenly balanced cohort (female=55%; male=45%). All the groups were predominantly 
white (85-100%). This year’s cohort continues the trend of attracting younger teachers with less 
experience in the field, as 72 percent were under age 40, with more than a third (38%) under 
age 30. Sixty-eight percent of the participants had master’s degrees and three teachers had 
earned doctorates. Almost half (49 percent) indicated Chemistry or Biochemistry as their degree 
area, followed by Biology or Life Science (28%) and Physics or Physical Science (25%).  
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Sixty-two percent of the cohort overall (N=33) indicated that they were members of a science 
professional organization (Table 5). This was the case for 100 percent of ENG but only half of 
the first year groups (PHYS and CHEM). 
 

Table 5: Membership in a Science Professional Organization1 
 

 
2015 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
Yes 46.7 50.0 85.7 100.0 33 62.3 

No 53.3 50.0 14.3 0.0 20 37.7 
 

1Percentages are based on those with valid response to item. 
 
Thirty-nine percent of participants in the ADV and ENG groups reported weekly monitoring of a 
national modeling listserv and 33 percent frequently monitored other modeling listservs (Table 
6). This contrasts with participants overall as more than half (61-65%) admitted to never 
engaging in these activities. 
 

Table 6: Participation in Modeling and Science Listservs1 

 

 National Listservs Other Listservs 

 Modeling 
Science in 

General Modeling 
Science in 

General 
TOTAL (N=53) 

At least once a week 17.6 3.9 13.7 2.0 

Approximately once every two weeks 7.8 13.7 3.9 9.8 

At least once a month 5.9 9.8 9.8 19.6 

Less often than monthly 7.8 15.7 7.8 9.8 

Never 60.8 56.9 64.7 58.8 

ADV and ENG (N=18) 
At least once a week 38.9 5.9 33.3 5.9 

Approximately once every two weeks 11.1 17.6 11.1 17.6 

At least once a month 5.6 17.6 16.7 29.4 

Less often than monthly 5.6 11.8 11.1 0.0 

Never 38.9 47.1 27.8 47.1 
 

1Percentages are based on those with valid response to item. 
 
OPINIONS ABOUT SCIENCE INSTRUCTION AND CLASSROOM PRACTICES 
 
Initial surveys were conducted before the teachers began participating in the workshops 
(Appendices 3-8). Participants’ opinions and attitudes about science teaching and learning, and 
how they viewed their teaching roles before taking the workshop, are presented in Appendices 
3-5. Appendix 6 documents sources of local support for innovative science teaching approaches 
in their schools and participants’ school/district leadership. Appendix 7 shows participants’ 
opinions about their personal preparation and experience using different teaching approaches, 
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including hands-on and inquiry-based teaching, and their experience working with varied 
student subgroups (e.g., females and students from various cultural backgrounds). Finally, 
Appendix 8 presents results on how frequently teachers generally used specific classroom 
practices. This type of background information can inform understanding of the End-of-
Workshop Survey results, as it is possible that participants’ opinions, attitudes, and potential 
differences in teaching practices will influence their receptiveness to and application of the in-
service training. The external evaluator will also measure change in teachers’ opinions and 
practices through the administration of a follow-up survey at the last session in the spring. 
 
Workshop participants’ responses to the ODHE opinions and attitude questions survey are 
displayed in Table 7.2 All (100%) believed that they had a good understanding of core content in 
their respective disciplines and were excited about teaching in their subject areas. Most (87%) 
believed they were effective teachers and felt they had a good understanding of how to assess 
student learning in multiple ways (83%). Teachers’ assessment of their understanding of Ohio’s 
New Learning Standards in Science was strong for PHYS (87%), ADV (86%), and CHEM 
(80%), but only half of the ENG group (50%) confirmed a good understanding of the science 
standards. 
 

Table 7: Teacher Opinions and Attitudes in ODHE Pre-Survey 1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
I have a good understanding of 
fundamental core content in my 
discipline… 

100.0 100.0 100.0 100.0 53 100.0 

I am excited about teaching in my subject 
area… 100.0 100.0 100.0 100.0 53 100.0 

I am interested in networking with 
teachers and other professionals… 100.0 100.0 92.9 100.0 52 98.1 

I believe I am an effective teacher… 93.3 90.0 71.4 100.0 46 86.8 
I have a good understanding of how to 
assess student learning in multiple 
ways… 

66.7 80.0 100.0 100.0 44 83.0 

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

73.3 80.0 85.7 100.0 43 81.1 

I have a good understanding of Ohio’s 
New Learning Standards in Mathematics 
and/or in Science… 

86.7 80.0 85.7 50.0 43 81.1 

I have a good understanding of how to 
use technology effectively in the 
classroom… 

73.3 80.0 85.7 75.0 42 79.2 

I have a good understanding of effective 
questioning techniques and its use in the 
classroom… 

60.0 70.0 78.6 100.0 38 71.7 

I have a good understanding of how to 
differentiate instruction in the classroom... 60.0 55.0 78.6 75.0 34 64.2 

 

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

                                                
2 Appendices 3-8 present the same data as Tables 7-12 respectively but have the questions in order of 
their appearance on the survey. 
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Overall, more than three-quarters (79%) reported a good understanding of how to use 
technology effectively in the classroom. All the ENG participants (100%) indicated they had a 
good understanding of the methods necessary to teach science concepts effectively and of 
effective questioning techniques. ADV participants (86% and 79% respectively) and CHEM 
participants (80% and 70% respectively) were somewhat less confident, while PHYS 
participants showed the least confidence in these two important areas (73% and 60% 
respectively). Similar to last year’s cohort, the groups varied widely on assessment of their 
abilities to differentiate instruction in the classroom (from a high of 79% of ADV participants to a 
low of 55% of CHEM). 
 
All of the ENG group (100%) and most in the ADV group (93%) agreed that classroom 
interaction involves a dialogue between teacher and students and that the student’s role is to 
apply inquiry and problem solving skills to discover solutions (Table 8). Agreement with these 
two statements was lower for the PHYS (67% and 60% respectively) and CHEM groups (65% 
on each). Only one quarter of teachers in the ENG workshop indicated that they generally 
assess student progress using alternative methods, with even fewer teachers in the other 
groups engaging in this practice (ADV=21%, PHYS=20%, and only 10% of CHEM). While half 
of ENG (50%) said they “differentiate instructional techniques based on student needs,” only 
36 percent of ADV, 27 percent of PHYS, and 20 percent of CHEM teachers did so. Overall, 25 
percent of the participants found it “difficult to encourage the efforts and contributions of 
certain students or groups of students.” This year, eight participants (15%) described their 
instructional approach as emphasizing “broad coverage of information with little depth,” which 
represents an increase over the prior year cohort (8%).   
 

Table 8: Teacher Classroom Practices in ODHE Pre-Survey1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
Classroom interaction involves a dialogue 
among teacher and students. 66.7 65.0 92.9 100.0 40 75.5 

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

60.0 65.0 92.9 100.0 39 73.6 

I differentiate my instructional                                                                                                
techniques based on student needs. 26.7 20.0 35.7 50.0 15 28.3 

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

13.3 35.0 21.4 25.0 13 24.5 

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

20.0 10.0 21.4 25.0 9 17.0 

Instruction emphasizes broad coverage 
of information with little depth. 20.0 15.0 14.3 0.0 8 15.1 

Students generally work independently. 6.7 10.0 7.1 0.0 4 7.5 
Students generally learn concepts and 
processes through readings, lectures and 
demonstrations. 

13.3 10.0 0.0 0.0 4 7.5 

 

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.  
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All the teachers confirmed their enjoyment in teaching science and most (96%) agreed that, 
“Virtually all students can learn to think scientifically” (Table 9). Overall, 92 percent concurred 
that teachers should consistently use activities that require students to do original thinking. More 
than three quarters across all the groups agreed that it is more important that students be able 
to explain their answers than whether their answers to any science questions are correct (87%) 
and that learning is enhanced for all students when the contributions of different cultures are 
incorporated (77%).  
 

Table 9: Teacher Opinions and Attitudes in ODHE Pre-Survey 1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
I enjoy teaching science. 100.0 100.0 100.0 100.0 53 100.0 
Virtually all students can learn to think 
scientifically. 100.0 90.0 100.0 100.0 51 96.2 

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

100.0 78.9 100.0 100.0 48 92.3 

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

80.0 80.0 100.0 100.0 46 86.8 

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

80.0 75.0 71.4 100.0 41 77.4 

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

40.0 50.0 64.3 50.0 27 50.9 

Students learn science best in classes 
with students of similar abilities. 20.0 40.0 50.0 50.0 20 37.7 

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

26.7 25.0 42.9 0.0 15 28.3 

I organize my curriculum around the 
textbook. 26.7 40.0 14.3 0.0 14 26.4 

Some people are good at science and 
some just are not. 13.3 15.0 35.7 0.0 10 18.9 

Students should never leave science 
class feeling confused or stuck. 20.0 15.0 7.1 0.0 7 13.2 

 

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

 
There was salient variation among the groups on items in which agreement is expected to 
decrease with the use of inquiry-based instruction: 
 

� While none of the ENG teachers (0%) agreed with the statement, “Good science 
teachers show students the correct way to answer questions they will be tested on,” 
many teachers in the ADV (43%), PHYS (27%), and CHEM (25%) groups maintained 
this view of the science teacher’s role. 
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� Similarly, not one of the ENG teachers (0%) reported organizing their curriculum 
around the textbook, but 40 percent of CHEM, 27 percent of PHYS, and 14 
percent of ADV teachers do so. 
 

� No one (0%) in ENG believed that “some people are good at science and some 
just are not” or that “students should never leave science class feeling confused 
or stuck.” However, 10 teachers (19%) in the cohort still held the first belief and 
seven (13%) were committed to second one. 
 

� Agreement was somewhat mixed concerning the statement, “teachers should 
know the answers to most questions students ask about science.” While half 
(50%) of those in the CHEM and ENG groups concurred, fewer in PHYS (40%) 
but more in ADV (64%) felt they should know the answers to most questions 
students ask about science. 

 
� No one (0%) in ENG believed that “some people are good at science and some 

just are not” or that “students should never leave science class feeling confused 
or stuck,” However, across the other workshops, a total of 10 (19%) and seven 
(13%) participants respectively still maintained these viewpoints. 

 
� Agreement was somewhat mixed concerning the statement, “teachers should 

know the answers to most questions students ask about science.” While half 
(50%) of those in the CHEM and ENG groups concurred, fewer in PHYS (40%) 
but more in ADV (64%) felt they should know the answers to most questions 
students ask about science. 

 
The questions in Table 10 focus on teachers’ opinions about school support and their own 
status as resources to others in their schools/districts.  
 

Table 10: School Support of Science Instruction and Teacher as a Resource1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
My principal is supportive of innovative 
approaches to teaching science. 86.7 95.0 78.6 100.0 47 88.7 

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

86.7 60.0 71.4 100.0 39 73.6 

I regularly serve as a resource for other 
science teachers in my school. 53.3 75.0 78.6 100.0 38 71.7 

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

80.0 60.0 57.1 50.0 34 64.2 

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

60.0 50.0 57.1 50.0 29 54.7 

I regularly serve as a resource for other 
science teachers in my district. 33.3 20.0 35.7 100.0 18 34.0 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item.  
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All of the ENG teachers (100%) and most of the CHEM (95%), PHYS (87%), and ADV (79%) 
teachers viewed their principals as supportive of innovative practices in science. Almost three 
quarters of the cohort overall (74%) reported regularly sharing ideas and materials related to 
science instruction with their teaching colleagues. All the ENG participants confirmed that they 
regularly serve as a resource for other science teachers in their respective schools and 
throughout their districts. Fewer teachers reported doing so in the other groups (ADV=79%, 
CHEM=75%, and PHYS=53% in their schools; ADV=36%, PHYS=33%, and CHEM=20% in 
their districts). Sixty-four percent described science teachers at their schools as interested in 
using “inquiry” style instruction; except for the PHYS group (80%), the reports by the other 
group were relatively low (50-60%). Slightly more than half overall (55%) acknowledged 
contributing actively to decisions about their schools’ science curriculum. 
 
SPECIFIC PRIOR TEACHER PREPARATION FOR INQUIRY-BASED LEARNING 
 
Teachers’ opinions about their preparation to use practices consistent with inquiry-based 
learning are presented in Table 11. Most of the cohort agreed that they were prepared to 
encourage the participation of females in science (87%) and present the application of science 
concepts (83%). Seventy-nine percent overall confirmed their readiness to “manage a class of 
students who are using hands-on/manipulative materials,” and “encourage the participation of 
underrepresented minorities.” 
 

Table 11: Preparedness to Use Inquiry-based Instructional Practices1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
Encourage participation of females in 
science. 86.7 85.0 92.9 75.0 46 86.8 

Present the applications of science 
concepts. 80.0 85.0 78.6 100.0 44 83.0 

Manage a class of students who are 
using hands-on/manipulative materials. 73.3 85.0 78.6 75.0 42 79.2 

Encourage participation of 
underrepresented minorities in science. 73.3 85.0 78.6 75.0 42 79.2 

Use cooperative learning groups. 73.3 70.0 78.6 75.0 39 73.6 
Implement inquiry or discovery learning. 66.7 65.0 85.7 75.0 38 71.7 
Use science equipment as an integral 
part of science instruction. 66.7 70.0 78.6 75.0 38 71.7 

Teach groups that are heterogeneous in 
ability. 73.3 65.0 71.4 75.0 37 69.8 

Phrase questions to encourage more 
open-ended investigations. 46.7 55.0 64.3 50.0 29 54.7 

Inform students of career opportunities in 
science. 46.7 65.0 50.0 50.0 29 54.7 

Teach students from a variety of cultural 
backgrounds. 40.0 60.0 42.9 50.0 26 49.1 

Use performance-based assessment in 
science. 40.0 40.0 57.1 25.0 23 43.4 

Use portfolios to assess student progress 
in science. 20.0 20.0 28.6 25.0 12 22.6 

 

1Percent of participants who indicated “Very Well Prepared” or “Prepared but Want More.” Percentages are based on those 
with valid response to item.  
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While 86 percent of ADV and three quarters of ENG (75%) felt ready to implement inquiry or 
discovery learning, fewer PHYS (67%) and CHEM (65%) participants affirmed their readiness to 
do so. More than half (55%) agreed they were prepared to “phrase questions to encourage 
more open-ended investigations” and “inform students of career opportunities in science.” 
Overall, less than half of the cohort self-assessed as prepared to use “performance-based 
assessment in science” (43%) and even fewer felt comfortable with using “portfolios to assess 
student progress” (23%).  
 
Teachers were asked to report on the frequency that they used various activities in their 
classrooms in the prior school year (Table 12). All participants in PHYS, CHEM and ENG (100% 
each) and most ADV participants (93%) had students working in small groups or teams. Overall, 
three-quarters (75%) in each workshop had students engaged in hands-on/manipulative 
activities and were using teacher-created lessons. Interestingly, all 11 ENG teachers (100%) 
reported having students participate in dialogues to develop ideas, and make conjectures and 
explore methods to solve scientific problems. These activities were less prevalent in PHYS 
(71% and 36%), ADV (64% and 57%), and CHEM classrooms (50% and 40%). Similarly, far 
more ENG teachers reported having students learn by inquiry and write their reasoning for 
solving scientific problems (75% on each) compared to CHEM (55% and 40%), ADV (50% on 
each), and PHYS teachers (29% and 21%). While half of ENG teachers (50%) engaged in 
weekly reflective thinking or writing about what they were learning, notably fewer did so in the 
other groups (14-36%). 
 

Table 12: Weekly Classroom Activities1 

—Questions Ordered by High to Low Total Response— 
 

 
2015 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=16 N=13 N=13 N=11 N % 
Work in pairs/teams/small groups 100.0 100.0 92.9 100.0 51 98.1 

Do hands-on/manipulative activities 78.6 85.0 57.1 75.0 39 75.0 

Use teacher-created lessons 85.7 80.0 61.5 50.0 38 74.5 
Participate in dialogue with the teacher to 
develop an idea 71.4 50.0 64.3 100.0 33 63.5 

Listen and take notes during presentation 
by teacher 71.4 60.0 64.3 50.0 33 62.3 

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

64.3 50.0 57.1 75.0 30 57.7 

Watch the teacher demonstrate a 
scientific principle 64.3 50.0 35.7 50.0 26 50.0 

Make conjectures and explore possible 
methods to solve a scientific problem 35.7 40.0 57.1 100.0 25 48.1 

Learn by inquiry 28.6 55.0 50.0 75.0 25 48.1 
Write their reasoning about how to solve 
a scientific problem 21.4 40.0 50.0 75.0 21 40.4 

Use worksheets from textbooks 35.7 35.0 21.4 25.0 16 30.8 
Engage in reflective thinking/writing about 
what they are learning  14.3 15.0 35.7 50.0 12 23.1 

Read a science textbook 14.3 25.0 0.0 0.0 7 13.5 
 

1Self-report by teacher indicating that activity occurred “Once or twice a week” or “Almost daily.” Percentages are based 
on those with valid response to item. 
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In terms of traditional instructional strategies, 31 percent of participants overall indicated that 
their students use textbook worksheets and 14 percent have students read from science 
textbooks on a weekly basis, though the latter practice was not used at all in ENG or ADV 
classrooms. 
 
OPINIONS ABOUT THE SUMMER WORKSHOPS AND IMPACTS 
 
High proportions (86 – 100%) of each group confirmed their agreement with most items 
measuring participants’ opinions about the workshops at the end of the sessions (Table 13).3  
 

Table 13: Opinions about Workshops and Initial Impacts1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
This workshop enhanced my confidence 
in teaching science. 100.0 100.0 100.0 100.0 52 100.0 

I gained skills in how to use inquiry in my 
classroom. 100.0 100.0 92.9 100.0 52 98.1 

This workshop contributed positively to 
my attitude about science. 100.0 95.0 100.0 100.0 52 98.1 

I increased my ability to see connections 
among science concepts. 100.0 100.0 92.9 100.0 52 98.1 

Overall, this workshop was a successful 
professional development experience.  100.0 100.0 92.9 100.0 52 98.1 

I feel better prepared to encourage 
science activities in my building. 100.0 100.0 92.9 100.0 52 98.1 

I gained skills in complex thinking and 
reasoning. 100.0 95.0 92.9 100.0 51 96.2 

I would recommend this workshop to 
other teachers. 100.0 100.0 85.7 100.0 51 96.2 

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

100.0 95.0 85.7 100.0 50 94.3 

This workshop has helped me become a 
more effective teacher. 93.3 90.0 100.0 100.0 50 94.3 

Participants’ questions and concerns 
were addressed effectively. 100.0 100.0 71.4 100.0 49 92.5 

I improved my content knowledge. 100.0 90.0 78.6 100.0 48 90.6 
I increased my ability to see connections 
between science and mathematics. 100.0 85.0 85.7 100.0 48 90.6 

I have a better understanding of how to 
apply the science standards. 100.0 65.0 85.7 100.0 44 83.0 

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

86.7 40.0 92.9 100.0 38 71.7 

Year 2 Workshop Only: The amount of 
guidance/structure was appropriate. NA NA 71.4 NA 10 71.4 

 

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

                                                
3 Appendices 9-12 correspond to Tables 13-16. 
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The exceptions were that only 65 percent of CHEM teachers increased their understanding of 
the standards and expressed less confidence about providing professional development on 
workshop-specific topics (40%). In addition, less than three-quarters of the ADV group (71%) 
felt their questions and concerns were addressed effectively and that the guidance/structure 
was appropriate. 
 
High percentages (92-100%) of all the groups indicated expected improvements in student 
performance in their respective subject areas (Table 14).  
 

Table 14: Increased Understanding of Effective Physical Science/Chemistry Teaching1 

—Questions Ordered by High to Low Total Response— 
 

 

2016 End-of-Workshop 

PHYS CHEM ADV ENG 

TOTAL 
N=53 

  

 N=15 N=20 N=14 N=4 N % 
Better Understanding of How to Use Modeling or Teach Discipline Area 

I have a better understanding of how to 
use modeling in my classes. NA NA 100.0 100.0 18 100.0 

I have a better understanding of how to 
teach science concepts in Ohio’s New 
Learning Standards in Science. 

100.0 80.0 NA NA 31 88.6 

I have a better understanding of how to 
teach physical science effectively. 92.3 81.3 NA NA 25 86.2 

I have a better understanding of how to 
teach chemistry effectively. 50.0 100.0 NA NA 25 83.3 

I have a better understanding of how to 
teach physics effectively. 100.0 44.4 NA NA 19 79.2 

Workshop Will Help Me Improve Student Performance 
This workshop will help me improve 
student performance in my classes.  NA NA 100.0 100.0 18 100.0 

This workshop will help me improve 
student performance in chemistry.  50.0 100.0 NA NA 24 82.8 

This workshop will help me improve 
student performance in physical science.  92.3 73.3 NA NA 23 82.1 

This workshop will help me improve 
student performance in physics.  100.0 37.5 NA NA 18 78.3 

This workshop is helping my students to 
be better prepared for state 
assessments. 

93.3 65.0 NA NA 27 77.1 

 

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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Overall, most participants (75 – 98%) confirmed that they had increased their understanding in 
the listed targeted areas (Table 15). The lowest level of agreement occurred in the CHEM 
group—Strategies for facilitating change in science instruction in my building (65%) and 
application of Ohio’s science standards (53%). Only two of the four ENG teachers (50%) 
thought that the training had an impact on their effective use of alternative assessment.  
 

Table 15: Increased Understanding from the Workshops1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N  
Strategies that can be used to improve 
students’ science performance.  100.0 95.0 100.0 100.0 52 98.1 

Ability to utilize current research in 
science education in my classes. 100.0 100.0 85.7 100.0 51 96.2 

Effective applications of inquiry-based 
instruction in classrooms. 93.3 100.0 85.7 100.0 50 94.3 

Awareness of current research in science 
education. 100.0 95.0 85.7 100.0 50 94.3 

Effective uses of alternative assessment. 100.0 85.0 100.0 50.0 48 90.6 
Strategies for facilitating change in 
science instruction in my building. 100.0 65.0 78.6 100.0 43 81.1 

The technology required for effective 
instruction in science. 93.3 70.0 78.6 75.0 42 79.2 

Application of Ohio’s science standards. 86.7 52.6 92.9 75.0 39 75.0 
 

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

 

  



Ohio Modeling Workshops                                 IRC Evaluation: Pre-Survey and End-of-Workshop Survey Results  15 

Across the three workshops, the included activities were generally viewed as worthwhile. The 
lowest ratings went to the examples on how to apply district standards (Table 16), particularly by 
the CHEM (53%) and ADV (50%) groups. Only two (50%) of the ENG teachers valued the 
purchase of educational/classroom materials.  

 
Table 16: Workshop Activities Rated Worthwhile1 

—Questions Ordered by High to Low Total Response— 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
Year 2 Workshop Only: Large blocks of 
"free" time spent working on curriculum. NA NA 100.0 NA 14 100.0 

Modeling of inquiry. 100.0 100.0 92.9 100.0 50 98.0 

Discussion of reading assignments. 100.0 94.4 100.0 100.0 50 98.0 
Overall interaction with the other 
participants. 100.0 100.0 85.7 100.0 49 96.1 

Overall interaction with workshop 
facilitators. 100.0 100.0 78.6 100.0 48 94.1 

Purchase of educational/classroom 
materials.  100.0 82.4 100.0 50.0 45 90.0 

Reading assignments (research articles). 93.3 77.8 100.0 75.0 45 88.2 
Introduction to various sources of 
curriculum materials (books, websites, 
etc.). 

100.0 77.8 85.7 75.0 44 86.3 

Examples on how to apply district 
standards. 86.7 52.9 50.0 75.0 32 64.0 

 

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

 
All 53 participants responded to the open-ended questions designed to assess their opinions 
about aspects of the workshop they found most useful, what could be improved, and their 
confidence in integrating science and/or engineering practices into their teaching.  
 
Most useful aspects of the workshops  
 
In response to the question about what the participants considered most useful, the PHYS, CHEM, 
and ENG groups gave similar answers. These are grouped blow into the following activities and 
approaches (not in order of preference or frequency): 
 

� Being in student mode 
� Socratic questioning 
� Goal-focused instruction 
� Practicing white boarding 
� Completing the labs in class 
� Addressing misconceptions 
� Observing a modeling classroom 
� Working through a unit as a group  
� Alternate ways to teach certain topics 
� Exploratory sessions before the labs 
� Teacher time reflections at least once a day  
� Communicating with other science teachers 
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� Learning about the engineering design process 
� Readings that provided evidenced-based research 
� Interacting with facilitators, instructors, and other participants 
� Modeling used to teach modeling; experiential not lecture-based 
� Discussing how/where to incorporate engineering into the modeling cycle 
� Activities and worksheets that revealed participant’s own preconception 
� Being able to test drive material prior to using it in the classroom  

 
Role-playing as students was well received by the participants this year. Many teachers in 
PHYS as well as several in CHEM and ENG considered “student mode” very useful in that it 
opened their eyes to how students think and the “the pit-falls and confusion students would 
have doing the labs” in the classroom: 
 

I enjoyed white boarding, both as a student and as a teacher. Indeed, I do not 
think either the labs or the white boarding would have been as effective if I were 
not in 'student mode.’ PHYS   
 
I loved that the Modeling Workshop was in no way a lecture based, let me-tell-
you-what-modeling-is approach. I don’t feel I would have taken away so much 
information, evidence, and encouragement to begin implementing this method in 
my classroom if we (the participants) did not have to be in student mode through 
out the workshop.  PHYS 
 
I found the most value in working through the curriculum as students, making 
mistakes that we believed students would make and seeing how our facilitators 
would work through those problems. CHEM 
 
Being exposed in student mode to an engineering application so we could use 
that experience as a model when trying to develop our own version. It was also 
very helpful to try those developed experiences with other participants in the 
class so we could see how it would work with students.  ENG 

 
Switching between student and teacher mode made the workshop highly experiential. The 
workshop challenged participants to learn by doing. They found the opportunity to develop their 
own models and practice them on their colleagues to be very useful: 
 

Had [the instructors] stood in front of the class and explained modeling without 
allowing us to experience the process, I would not have felt confident to be able 
to apply this in my classroom.  PHYS 
 
Performing the labs as a "student" was very useful. I was able to see from the 
eyes of a student and, just as useful, to see the teaching strategies used by the 
workshop leaders.   PHYS 
 
I appreciated practicing modeling instruction in front of the rest of the class. I 
know there is value in committing to student mode, but reflections brought things 
out during student time that I hadn’t noticed and wouldn't have made a note of 
otherwise.  CHEM 
 
I enjoyed going through the design process as a student as it provided insight 
about what I would like my students to learn and apply. I also thoroughly enjoyed 
designing activities to use in my classroom and trying them out on willing 
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workshop participants. This especially helped me to realize what might work and 
what might need adjusting.  ENG 

 
Participants also valued the readings and research on modeling as this material equipped them 
with evidence to support the modeling approach in their instructional practice:  
 

I appreciate that this workshop gives me access to research in science 
education. As a teacher, I usually don't have access to these journals so to gain 
a complete understanding of the research on teaching and learning in science 
was the most effective way to become informed.  ADV 
 
Bringing in articles and research was a great way of convincing me early on that 
this is a completely viable and research-backed pedagogy. Now I have talking 
points based on more than anecdotes when I'm talking with administrators and 
other teachers in my building. CHEM 

 
The ADV teachers below valued the practice lessons they taught to fellow participants, the 
evidenced-based readings, and the time allotted for collaboration, networking, and project 
development:  
 

The amount of time and collaboration were incredibly important to the experience 
of Year 2. The lack of time pressure on our unit development is what allowed us 
to design high quality modeling lessons.  
 
Being able to run through our activities was helpful to see how they would work 
or the changes we would need to make to them. 
 
It was good to go through the process of developing a full unit to see the 
struggles that come along with it; also very helpful to have colleagues to bounce 
ideas off of during this process. 
 
The articles, discussions, and assignments on alternative assessment problems 
were very useful.  I also really liked the extended periods allowed for 
independent work on our units. 
 

It appears that actively working on curriculum development, both independently and 
collaboratively, facilitated breakthroughs in understanding for these ADV teachers:  
 

The free time and the ability to design a full unit was the most helpful. I now see 
all the small facets and important hinges that go into making one of these units 
and then be able to deliver it in a classroom setting. 
 
This was really helpful in understanding how to create a model unit and how 
model units are designed. Instead of fixing them myself in a way that was more 
plug and chug—now I can see the big picture.  
 
I learned a lot about how modeling is actually created. Now I can take any topic 
in chemistry and apply the modeling curriculum knowledge I learned in this 
workshop. I also learned new ways to question students and apply topics in a 
more "modeling" way. Last, I liked that we were given time in class to work on 
making the curriculum. 
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Aspects of the workshop that could be improved  
 
Fifty of the 53 participants responded to the question about aspects of their workshops they 
thought could be improved. Some wrote that they could not think of any aspect that needed to 
improve, or they liked the workshop “just the way it is.” One characterized it as “the complete 
package.”  The suggested enhancements below have been aggregated by group. These are 
followed by extended comments that provide context for the recommendations: 
 
PHYS 
 

� Start later (“no need to start at 8 A.M.”) 
� Less nightly homework (“not so intense”) 
� Shorter readings (“valuable” but “repetitive” and “too lengthy”) 
� More white boarding sessions, fewer questions on the worksheet  
� Intro to energy unit confusing (“cut out pie charts, start with energy bar charts”) 
� Go through one worksheet in detail focusing on goal of each problem (“maybe as a 

reflection’) 
 

I would have absorbed more information if the readings were not as lengthy or if I 
had multiple days to read and reflect on a single reading. After an entire day of 
modeling, my mind was already near full capacity and the readings were often 
hard to focus on for extended time at night.  
 
I need practice on the questioning and follow-up questions, so more white 
boarding sessions, but fewer questions on the sheets to go over, and allow one 
person to do the entire worksheet.              

 
CHEM 
 

� More labs, lab practice 
� Provide list of misconceptions for each unit 
� Break into smaller groups based on subject taught  
� More focus/practice on assessment built into the workshop 
� Examples for each unit from the listserv used by other teachers  
� More research articles based on high school populations  (“not college level”) 
� Provide online resources earlier in course (e.g., curriculum/lab ideas, concept guides) 
� More discussion with teachers about integrating standards into modeling curriculum 
� Require participants to do more Socratic questioning of other students’ boards 

 
More time could be devoted to actually doing more labs that students will be 
doing. These were referenced, but because I haven’t done these labs before (or 
it’s been years since I've seen the outcome), I had to adjust to "observations" that 
I’d never seen. I realize there’s a time constraint but there were a couple of days 
where we never left our seats; those were the most taxing. 
 
I would like to be able to do some more of the labs, so I can see how they should 
be done. Everything else was absolutely wonderful. 
 
Those teachers too nervous to do [Socratic questioning] may have gone through 
the workshop "hiding" and did not receive ample practice to feel comfortable 
when they get back in their classrooms.  
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One CHEM teacher who self-described as older than most of the group felt “fried” by the volume 
of material to process “in way too little time.” Recognizing the value of all the content, this 
individual suggested “splitting the course into three separate weeks, maybe doing articles on off 
weeks, maybe a week in June, a week in July, and a week in August?”    
 
ADV 
 

� More individual work 
� Broader acceptance of topics   
� More guidance in unit building 
� Links to websites specifically for modeling ideas 
� Complete a unit in two weeks instead of three 
� More discussion of academic modeling materials 
� Instructors need to more actively manage class time  
� Enforce the rules outlined in the syllabus 
� Better feedback on assignments (“have not received a single grade”)  
� Less emphasis on readings based in physics and not chemistry 
� Have groups map out a tentative story line for their class and develop a unit to fit  

 
Some ADV teachers felt there was too much “free” and “unstructured” time at the end of the 
workshop, making it “harder to pace ourselves.” One of them observed that it “became tedious 
to have to work on the same thing for too long.” Another felt that by Wednesday of the last week 
“every group was pretty much twiddling their thumbs because we had our units completed and 
were just sitting there staring at walls.” They suggested adding “more content to help fill up the 
three weeks” such as assigned readings, discussions and “switching it up between groups to 
interact with more people.” 
 
ENG 
 
One of the four ENG teachers offered no suggestions for the workshop because it already “had 
the right balance between activity, reflection and discussion.” Another ENG teacher suggested 
participants “think about a possible engineering project in their discipline ahead of time so some 
of the needed materials might be available immediately.” Lastly, an ENG teacher offered an 
interesting suggestion for future consideration by the leadership team: 
 

Perhaps once more engineering design projects get created, more modeling 
participants could practice them within a modeling cycle. Maybe this could 
happen in the PHYS or CHEM modeling workshops themselves, or, since they 
run concurrently, have the ENG folks go into "teacher mode" with the PHYS and 
CHEM groups.   

 
Confidence in integrating science and/or engineering practices into their teaching 
 
Appendix 13 also shows that both the ENG and PHYS groups reported statistically significant 
higher levels of confidence about their ability to integrate engineering into their science 
instruction by the end of the workshop. Participants were also asked to comment on their level 
of confidence in integrating science and/or engineering practices into their teaching. Most 
conveyed confidence and palpable excitement to get back to the classroom and implement what 
they had learned. One PHYS teacher whose confidence had “skyrocketed” was certain this 
change in her attitude would be the key to getting her students to like science.  
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A CHEM teacher for whom the workshop had been “eye-opening” described a “rollercoaster of 
emotions” working through her understanding of the materials: “Experiencing a new method of 
teaching made me feel I owe my former students an apology. I should have gone through this 
process a lot sooner in my career. I am encouraged by what I've learned to use modeling in my 
classroom this fall, and hope this is the start of something great for me and my students.” Many 
who had not done this kind of integration before were undaunted and eager to embrace the 
modeling approach because they felt passionate about its positive impacts:  
 

I am excited to integrate this model into my curriculum because I have seen the 
value of it and the ineffectiveness of alternative approaches first hand. I feel 
confident I can successfully become a modeler with a great deal of hard work 
and changes to my current curriculum.  PHYS 
 
I am very confident going into next year. I have witnessed new wrinkles 
connecting concepts together that will make teaching easier. This would not have 
been possible without the workshop. I feel more confident asking administration 
for materials. I know why I need them, where I will use them, and have data to 
back up requests. I finally feel ready to dive in to modeling head first, into the 
deep end, from the high dive.  PHYS. 
 
The modeling units I will develop will be much more effective at solidifying 
student understanding than the previous units I’ve developed.  PHYS 

 
Some teachers were a bit more tentative but eager to try nonetheless because the workshops 
had made them more comfortable with the pedagogy: 
 

I now have more confidence to truly explain why particles behave the way they 
do, and I definitely see a better "big picture" in terms of my content. I am excited 
to try out what I've learned in my classroom this fall!  CHEM 
I am much more confident integrating science and engineering practices into my 
instruction, but I think there is still a lot of room for improvement. ADV 
 
I have always felt very scared about my ability to teach physics. After this 
workshop, I feel more confident I can do a good job. I know it will take time to 
become a master at it, but I know I will teach it better this coming year than all of 
my previous years due to this workshop. PHYS 
 
Not having much exposure to the engineering process before this workshop, I 
lacked any concept of how engineers worked through a process. In only one 
week I think I was able to appreciate the Engineering Design Process and how 
important it is to approach problems with that structure. I feel much more 
confident being able to use this framework with my students to appreciate the 
planning and design required to successfully solve a problem. ENG 

 
Mostly CHEM teachers, but also an ADV and PHYS teacher expressed reservations about their 
confidence in integrating science and/or engineering principles into their teaching. The reasons 
ranged from being new to teaching, having no knowledge of engineering, or having taught for 
years in a traditional manner: 
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Being a new teacher I am not confident with my classroom management skills, 
so it may affect how I approach modeling in my classroom. If I can create a 
cohesive narrative in what I'm doing though I think I will be successful. CHEM 

 
This is going to be a huge stretch for me. I have used very traditional teaching 
methods in the past and I WANT to use more modeling type methods, which is 
why I am here. I think it is something I will have to become more comfortable 
with, and I am prepared to be uncomfortable for a while.  CHEM 
 
This is totally new to me. I am not confident that I will be able to do it.  CHEM 
 
Engineering seems like an unknown field, so I don't know what to do with it and 
have had no training. CHEM 

 
I am not so confident in integrating the engineering practices in my classroom. I 
just need the content knowledge of engineering practices and the applications of 
the content. I am confident I understand them—I just don't have the engineering 
background knowledge to pull from.  ADV 
 
I am not confident at all with engineering. Engineering workshop, here I come! 
(Please be a workshop next year, please be a workshop next year...).  ADV 

 
I am still not confident integrating engineering.  PHYS 

 
Additional feedback about advanced workshops (ENG and ADV) 
 
Year 2 and ADV Workshop participants were asked to respond to three additional questions 
concerning the experience of developing their own modeling units, topics covered in the 
workshops, and activities that would help them continue their professional growth in modeling. 
 
In describing the experience of developing their own modeling units and materials, the 
respondents also detailed what they felt were the strengths and weakness of this approach. 
These are presented in Table 17 and followed by contextual commentary: 
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Table 17: Strengths and Weaknesses of Advanced Workshop Format 
 
Group Strengths Weaknesses 

ADV 

Building an entire unit 
 
Openness as to content and curriculum 
allowed teachers to tailor modeling 
approach to suit their respective schools 
and student populations   
 
Working as a group work helped to keep 
focus on modeling statement  
 
Freedom to set their own pace” (“didn't 
feel pushed”) 
 
Understanding the "story" and different 
ways to question students 
 
Opportunity to work with people who 
provided different perspectives  
 
Received material about less traditional 
practices for possible use in the unit 
 

“Can be time consuming and one may 
bite off more than one can chew" in terms 
of what may be covered in any unit.” 
 
“Working on your own may lead to one 
going off on a tangent and staying there” 
 
“Group ignored plan and contract and did 
whatever they felt like.” 
 
“One person has a ‘vision’ on the final 
project and changed everything to suit 
that vision.” 
 
Difficult to write one version of a unit and 
have it apply to all population of students 
 
“Instructors were more than willing to 
help, but ‘feedback giving time’ was 
minimal.” 

CHEM 

Student engagement 
 
Acquired coherent framework and set of 
tested materials 

No traditional written reference book for 
teacher take-away  

ENG 

Practice adapting materials 
 
Experience design process before 
designing own process 
 
Having experienced teachers as partners  
 
Participants had similar experience prior 
to development piece to compare/build 
ideas 

Unable to vet these projects on school-
aged students, posing execution issues 
later 
 
Need more time to get things done and 
reflect on the outcomes 
 
Participants not informed of expectation to 
design projects in this workshop  
 

PHYS 

Forces one to evaluate order of 
instruction and strategically align goals of 
instruction     
 
Solid feedback on ideas and process 

Lack of experience developing modeling 
unit means steeper learning curve  
 

 
A few in these groups said they were “nervous but excited” about developing their own units so 
having more experienced partners helped them allay their concerns, as exemplified by this ENG 
teacher: “I was nervous about developing something because it was a new experience. But, 
until you do it that anxiety will always be there. It was good to have partners to work with who 
could help hash out the process and the coaching of teachers who had more experience 
designing and utilizing these projects with their own students.” 
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The second year experience gave most teachers a greater sense of mastery, amplifying their 
knowledge base and/or skill set. For example, an ADV teacher wrote that the workshop “takes 
learning the content and teaching it to a whole other level. I feel the questions I had during Year 
1 are now answered.” Another ADV teacher credited the second year class with helping her 
“understand more about modeling and the actual teaching part.”  
Overall, the ADV group described the experience as “great” and “worthwhile” with one noting 
increased confidence in “making adjustments, additions, and deletions to a current modeling 
curriculum.” For this ADV teacher, “going through the entire process helped me discover all the 
intricacies that go into developing a modeling unit. There were no weaknesses.”  
 
On the other hand, the ups and downs of group dynamics in the ADV group impacted how some 
participants felt about the workshop. This ADV teacher sums up the pros and cons of working 
as a group with too much unstructured time:  
 

All groups had extra time, which makes me think it would have been good to 
incorporate more class-wide activities. Since we were working together from start 
to finish, our initially different perspectives probably ended up melding together 
over time, so having additional opportunities to incorporate a fresh view might 
have shed light on potential problems. I could imagine a period set aside every 
few days where group members cycle around to meet with people from other 
groups to share progress so far, areas where the group is struggling, and also 
areas they consider strong in case there are problems that group had missed. 

 
The ADV and ENG participants were asked how these workshops went beyond the first year 
modeling workshops, to what extent the additional coverage met their expectations, and 
whether the guidance they received met their needs. A large part of the difference between 
Year 1 and Year 2 workshops related to the participants’ ability to build on their prior 
experiences and acquire a more granular understanding of modeling practices. Year 2 
workshops went beyond the first-year modeling workshops in the following ways:  
 

� Addressed the nuts and bolts of modeling whereas Year 1 was surface level 
 

� Got to appreciate the deliberateness of the modeling curriculum, whereas Year 1 
was about learning the techniques 

 
� “Gives you the good stuff” (e.g., questioning techniques, how to write a unit)  

 
� Creating the unit provides different point of view, brings to light importance of the 

story much more than before (“this helped us create a cohesive unit”)   
 

� Allowed participants to see application of engineering within a modeling cycle 
 
A satisfied ADV teacher summarized the workshops’ essential differences: “Year 2 
showed me how it is truly put together and what is really needed to model any 
curriculum. The extra coverage went above and beyond my expectations and I like the 
product that came out of it as well.”  
 
In terms of satisfaction with the structure and the extent to which the guidance met their needs, 
most of the responses were positive. A few pointed to areas of structure and guidance that 
could be improved (Table 18): 
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Table 18: Strengths and Weaknesses of ADV and ENG Structure and Guidance 
 
Group Structure - Strengths Structure - Weaknesses 

ADV 

“Structure was very loose, which was 
appropriate for goals of the class.” 
 
“Articles provided at beginning so we had 
material to learn and discuss together.” 
 
“Learned about modeling curriculum 
through application instead of only 
through content.” 

“Spending eight hours a day on one task, 
you end up a bit stir crazy. Ends up being 
a bit long.” 
 
“More about modeling in general. Need 
more academic articles/discussion of 
these articles.”  
 
“Other readings for remainder of class, 
less geared to skill, more toward general 
practice or mindset.”   

ENG “Appropriate amount of preparation to 
design additional engineering activities.” No comments 

 Guidance - Strengths Guidance - Weaknesses 

ADV 

“Excellent feedback, incredibly helpful.  
Always there for each of us.” 
 
“Guidance was good. Whenever I had 
questions they were willing to answer 
them and have discussions about topics.” 

Feedback was lacking 
 
 
“Could have used a little more guidance. 
At times unsure of what we were 
expected to produce.” 

ENG 
“Nobody breathing down my neck. They 
were flexible to our needs, and available 
when we asked.” 

No comments 

 
Although the challenge of creating a unit on their own was daunting, being “forced” to do so in 
the Year 2 workshops proved ultimately transformative as this ENG teacher explained: 
 

Having only attended the first year modeling course where I was in student mode 
the majority of the time, I was not expecting to be designing projects in this one-
week time period. However, I am glad that we were forced to do so because I 
feel more empowered to develop more materials in the future and being able to 
recognize good design plans when I see them already developed elsewhere. 

 
Lastly, the PHYS and CHEM participants were confident that taking the Year 2/Advanced 
workshops would “definitely add” to their modeling development and expressed enthusiasm 
about attending in the future.  
 
Most of the ADV teachers wrote that meeting up with other modelers would be the most 
effective way to help them continue their professional development in modeling. This preference 
for in-person conferencing and discussion was, by far, the suggestion mentioned most often. 
While they acknowledged the value “theoretically” of the listservs, Facebook group, message 
boards, and electronic correspondence as “good tools,” they preferred sharing ideas and getting 
feedback in real time: 
 

The only way I can see improving my modeling development would be to apply 
what I learned and accomplished in the classroom, then having a chance to 
discuss it with others in the group (occurring during the school year). 
I love getting together with other people to see what they've learned, where they 
struggle and succeed, and pick their brains on how I can use their successes and 
failures to do better. That could work in the summer or during the school year. 
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Coming together with other modeling teachers to discuss how each unit works 
with our students would also help new teachers meet more experienced 
modelers. Also, I would like to know what activities teachers have added to their 
curriculums after making changes over a few years. 
 
Shorter modeling seminars/debriefing sessions where we get back together and 
look at the original model we developed, present what went right and wrong, 
what we changed and how the model is working in our classrooms now. This 
would have to occur a few years after initially developing our modeling unit.   

 
Other suggestions in support of continued growth in modeling included: 
 

� Assign readings before the follow-up sessions 
� Streamline the American Modeling Teachers Association (AMTA) website 
� Offer a biology modeling workshop 
� Offer more white boarding sessions 
� Offer curriculum on astronomy and weather (one week in summer)  
� Get more people in school/department on board with modeling 
� Collaborate with others through local Meet-ups 
� Continue designing activities that focus on world problems in need of 

solutions, e.g., water purification  
 
One ADV teacher suggested making all three follow-ups mandatory similar to Year 1. She also 
praised Modelpalooza as a “great time to rejuvenate our modeling flames.” 
 
Conclusions and Next Steps 
 
The Modeling Workshops were quite well received by participants across the four groups 
(PHYS, CHEM, ADV, and ENG). Eighty-six to 100 percent overall affirmed that the trainings 
enhanced their confidence in teaching science, increased their ability to see connections among 
science concepts, and contributed positively to their attitudes about science. High proportions in 
each group agreed that they gained skills in inquiry-based instructional practices and complex 
thinking and reasoning. More than 85 percent of the participants indicated that they felt better 
prepared to encourage science activities in their respective buildings and that they would 
recommend their workshops to other teachers. Three quarters of the participants overall 
increased their understanding of how to apply Ohio’s science standards. Notably, ENG and 
PHYS groups reported significantly higher levels of confidence about their ability to integrate 
engineering into their science instruction by the end of the workshop. Perhaps most importantly, 
92-100 percent of teachers in each workshop anticipated improvements in student performance 
in their respective subject areas.  
 
Overall, the participants considered the activities across all four workshops to be useful and 
worthwhile. They were especially pleased that the trainings were experiential and collaborative 
rather than lecture-based. The teachers appreciated being challenged to learn by doing and 
valued the opportunity to develop their own models and practice them on their colleagues. Role-
playing as students was very well received this year. Switching between student and teacher 
modes gave participants key insights into where students might stumble and how to adjust their 
approaches to avoid these pitfalls. The readings and research on modeling equipped them with 
the critical evidence they felt they needed to support modeling in their instructional practice and 
to advocate for this pedagogy with their administrators. Several teachers singled out the 
instructors for high praise, noting that the workshops were “run extremely effectively” and that 
“questions were always answered and anxieties supported with positive feedback.” Although the 
challenge of creating units on their own in the advanced workshops was daunting, doing so 
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proved to be transformative for many. Likewise, for participants new to modeling, the evidence-
based training introduced them to the practice in an effective manner: “So many of my 
misconceptions were affected (in a positive way) because of this workshop. The entire concept 
of modeling in this class was founded upon science practices. We did what scientists do, and 
I'm excited to share that process with my students.” 
 
Areas that may merit additional focus by the instructional team include effective use of 
alternative assessment, better examples of how to apply district standards, and preparing the 
participants to provide professional development on workshop-specific activities to colleagues in 
their respective buildings. To continue to develop their modeling skills, the respondents would 
like to engage in ongoing communication with modelers and have opportunities to dissect 
modeling materials throughout the school year. Other suggestions included assigning readings 
before the trainings, more white boarding sessions, more structured time in the ADV workshop, 
and the addition of future modeling offerings in biology and astronomy.  
 
The 2016 Modeling Instruction for Physical Science and Chemistry Workshops successfully 
increased participants’ level of confidence in integrating science and engineering practices into 
their teaching. The respondents conveyed a palpable sense of excitement to get back to the 
classroom and implement what they had learned through the “eye-opening” trainings. The 
teachers expressed certainty that modeling and their changed attitudes would generate similar 
excitement about learning science in their students. One veteran teacher captured this 
sentiment, “I should have gone through this process a lot sooner in my career. I am encouraged 
by what I've learned to use modeling in my classroom and hope this is the start of something 
great for me and my students.”  
 
The ADV and ENG participants, as would be expected, generally indicated higher levels of 
comfort with modeling and use of inquiry-based learning than those in the first year groups 
(PHYS and CHEM). Nevertheless, the evidence shows potential for substantive growth in their 
content knowledge and mastery of instructional practices that promote modeling. At year-end, 
the Post-Survey results will be compared to the baseline data. It is anticipated that participants 
in each of the groups will demonstrate gains on many of the measures presented in this report. 
Moreover, the relatively young age of the first year groups (80% of PHYS and 65% of CHEM 
were age 40 or under) suggests ample room for growth in the understanding and use inquiry-
based pedagogy. Being at the beginning of their teaching careers means this cohort is uniquely 
positioned to benefit from the high caliber training that the Modeling Workshops provide.  
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Appendix 1 

Physical Science and Chemistry Modeling Workshops 
Description of Teachers1 

 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
Gender       

Female 60.0 80.0 50.0 75.0 35 66.0 

Male 40.0 20.0 50.0 25.0 18 34.0 

Race/Ethnicity       

a)  White, non-Hispanic 93.3 85.0 92.9 100.0 48 90.6 

b)  Black, non-Hispanic 0.0 10.0 0.0 0.0 2 3.8 

c)  Hispanic 6.7 0.0 0.0 0.0 1 1.9 

d)  Asian/Pacific Islander 0.0 0.0 7.1 0.0 1 1.9 

e)  American Indian/Alaskan Native 0.0 0.0 0.0 0.0 0 0.0 

f)   Other (mixed) 0.0 5.0 0.0 0.0 1 1.9 

Age       

Under 30 40.0 35.0 42.9 25.0 20 37.7 

31-40  40.0 30.0 28.6 50.0 18 34.0 

41-50  13.3 20.0 7.1 0.0 7 13.2 

51-60  6.7 15.0 14.3 25.0 7 13.2 

Over 60 0.0 0.0 7.1 0.0 1 1.9 

Position       

Teacher 93.3 95.0 100.0 100.0 51 96.2 
Other (Substitute Teacher and 
Postdoctoral Researcher) 6.7 5.0 0.0 0.0 2 3.8 

Grade Level Taught       

High School (9-12)  100.0 100.0 100.0 100.0 53 100.
0 

School Type       

Public School District 73.3 70.0 71.4 100.0 39 73.6 
Community School, Charter School or 
Nonpublic School 26.7 30.0 28.6 0.0 14 26.4 

Classroom Type       

Self-contained class  0.0 0.0 7.1 0.0 1 1.9 

Science only 86.7 100.0 92.9 100.0 50 94.3 

Math and Science 13.3 0.0 0.0 0.0 2 3.8 
 

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

Description of Teachers1 

—Continued— 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
Years of Teaching Experience       

Less than 1 year 33.3 20.0 35.7 0.0 14 26.4 

1-2 years 26.7 25.0 21.4 25.0 13 24.5 

3-5 years 20.0 30.0 21.4 50.0 14 26.4 

6-10 years 6.7 15.0 0.0 0.0 4 7.5 

11-19 years 13.3 10.0 21.4 25.0 8 15.1 

20 years or more  0.0 0.0 0.0 0.0 0 0.0 

Years Taught at Current School       

Less than 1 year 50.0 47.4 64.3 25.0 26 51.0 

1-2 years 21.4 15.8 14.3 50.0 10 19.6 

3-5 years 14.3 10.5 7.1 0.0 5 9.8 

6-10 years 14.3 21.1 0.0 25.0 14.3 13.7 

11-19 years 0.0 5.3 14.3 0.0 3 5.9 

20 years or more  0.0 0.0 0.0 0.0 0 0.0 

Highest Degree Received       

Bachelor's Degree 46.7 20.0 21.4 0.0 14 26.4 

Master's Degree 46.7 80.0 64.3 100.0 36 67.9 

Doctorate 6.7 0.0 14.3 0.0 3 5.7 

Degree Areas2       

Science Education 66.7 70.0 92.9 25.0 38 71.7 

Earth Science or Geology  6.7 15.0 21.4 0.0 7 13.2 

Mathematics Education 0.0 0.0 0.0 0.0 0 0.0 

Biology or Life Science 26.7 35.0 14.3 50.0 15 28.3 

Physics or Physical science 46.7 15.0 21.4 0.0 13 24.5 

Mathematics  13.3 0.0 0.0 0.0 2 3.8 

Chemistry or Biochemistry 26.7 65.0 64.3 0.0 26 49.1 

Environmental Science 6.7 5.0 14.3 0.0 4 7.5 

Engineering 6.7 0.0 0.0 0.0 1 1.9 

Other 13.3 25.0 0.0 0.0 7 13.2 
 

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

Districts and Other Schools/Status Represented 
 

Type 
District 
Count District/Charter/Private/Other N % 

Public 

1 Amherst Exempted Village School 2 3.8 
2 Big Walnut Local 2 3.8 
3 Canal Winchester Local 1 1.9 
4 Cincinnati Public Schools 1 1.9 
5 Cleveland Heights-University Heights 1 1.9 
6 Columbus City Schools 1 1.9 
7 Dublin City Schools 2 3.8 
8 Fairborn City Schools 1 1.9 
9 Hamilton Local 1 1.9 

10 Indian Hill Exempted Village 1 1.9 
11 Johnstown-Monroe Local 1 1.9 
12 Kirtland Local 1 1.9 
13 Lakewood Local 1 1.9 
14 Logan Elm Local 1 1.9 
15 London City Schools 1 1.9 
16 Maple Heights City Schools 1 1.9 
17 Mount Vernon City Schools 2 3.8 
18 Newton Local 1 1.9 
19 Olentangy Local 2 3.8 
20 Reynoldsburg City Schools 2 3.8 
21 Shawnee Local 3 5.7 
22 Sycamore Community City Schools 1 1.9 
23 Trotwood-Madison City Schools 1 1.9 
24 Upper Arlington City Schools 1 1.9 
25 Westerville City Schools 2 3.8 
26 Willoughby-Eastlake City Schools 1 1.9 

Technical 
Life Skills Center Middletown 1 1.9 
Tolles 1 1.9 

Other 
Graduate Student 1 1.9 
Out-of-State  1 1.9 

Community, 
Charter, or 

Private 

Charter 
Arts and College Preparatory Academy 1 1.9 
Horizon Science Academy 3 5.7 
Patriot Preparatory Academy 1 1.9 

Private 
Archdiocese of Cincinnati 3 5.7 
Cleveland Diocese 4 7.5 
Columbus Diocese 2 3.8 

TOTAL 53 100.0 
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Appendix 3 
Physical Science and Chemistry Modeling Workshops 

Teacher Opinions and Attitudes in ODHE Pre-Survey1 

 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) I have a good understanding of 

fundamental core content in my 
discipline… 

100.0 100.0 100.0 100.0 53 100.0 

b) I have a good understanding of 
Ohio’s New Learning Standards in 
Mathematics and/or in Science… 

86.7 80.0 85.7 50.0 43 81.1 

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

66.7 80.0 100.0 100.0 44 83.0 

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

60.0 70.0 78.6 100.0 38 71.7 

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

73.3 80.0 85.7 75.0 42 79.2 

f) I have a good understanding of how 
to differentiate instruction in the 
classroom... 

60.0 55.0 78.6 75.0 34 64.2 

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

73.3 80.0 85.7 100.0 43 81.1 

h) I believe I am an effective teacher… 93.3 90.0 71.4 100.0 46 86.8 
i) I am excited about teaching in my 

subject area… 100.0 100.0 100.0 100.0 53 100.0 

j) I am interested in networking with 
teachers and other professionals… 100.0 100.0 92.9 100.0 52 98.1 

 

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 4 
Physical Science and Chemistry Modeling Workshops 

Teacher Classroom Practices in ODHE Pre-Survey1 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Classroom interaction involves a 

dialogue among teacher and 
students. 

66.7 65.0 92.9 100.0 40 75.5 

b) Students generally work 
independently. 6.7 10.0 7.1 0.0 4 7.5 

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

20.0 15.0 14.3 0.0 8 15.1 

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

60.0 65.0 92.9 100.0 39 73.6 

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

13.3 10.0 0.0 0.0 4 7.5 

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

13.3 35.0 21.4 25.0 13 24.5 

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

20.0 10.0 21.4 25.0 9 17.0 

h) I differentiate my instructional                                                                                                
techniques based on student needs. 26.7 20.0 35.7 50.0 15 28.3 

 

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.  
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Appendix 5 
Physical Science and Chemistry Modeling Workshops 

Teacher Opinions and Attitudes in IRC Pre-Survey1 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Virtually all students can learn to 

think scientifically. 100.0 90.0 100.0 100.0 51 96.2 

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

20.0 40.0 50.0 50.0 20 37.7 

c) I enjoy teaching science. 100.0 100.0 100.0 100.0 53 100.0 
d) I organize my curriculum around the 

textbook. 26.7 40.0 14.3 0.0 14 26.4 

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

100.0 78.9 100.0 100.0 48 92.3 

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

40.0 50.0 64.3 50.0 27 50.9 

g) Students should never leave science 
class feeling confused or stuck. 20.0 15.0 7.1 0.0 7 13.2 

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

80.0 80.0 100.0 100.0 46 86.8 

i) Some people are good at science 
and some just are not. 13.3 15.0 35.7 0.0 10 18.9 

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

80.0 75.0 71.4 100.0 41 77.4 

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

26.7 25.0 42.9 0.0 15 28.3 

 

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 6 
Physical Science and Chemistry Modeling Workshops 

School Support of Science Instruction and Teacher as a Resource1 

 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Most science teachers at my school 

would like to use an “inquiry” style of 
teaching. 

80.0 60.0 57.1 50.0 34 64.2 

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

60.0 50.0 57.1 50.0 29 54.7 

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

86.7 60.0 71.4 100.0 39 73.6 

d) I regularly serve as a resource for 
other science teachers in my school. 53.3 75.0 78.6 100.0 38 71.7 

e) I regularly serve as a resource for 
other science teachers in my district. 33.3 20.0 35.7 100.0 18 34.0 

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

86.7 95.0 78.6 100.0 47 88.7 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on 
those with valid response to item.  
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Appendix 7 
Physical Science and Chemistry Modeling Workshops 

Opinions about Preparedness in IRC Pre-Survey1 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Manage a class of students who are 

using hands-on/manipulative 
materials. 

73.3 85.0 78.6 75.0 42 79.2 

b) Use cooperative learning groups. 73.3 70.0 78.6 75.0 39 73.6 
c) Implement inquiry or discovery 

learning. 66.7 65.0 85.7 75.0 38 71.7 

d) Present the applications of science 
concepts. 80.0 85.0 78.6 100.0 44 83.0 

e) Phrase questions to encourage more 
open-ended investigations. 46.7 55.0 64.3 50.0 29 54.7 

f) Use science equipment as an integral 
part of science instruction. 66.7 70.0 78.6 75.0 38 71.7 

g) Teach groups that are 
heterogeneous in ability. 73.3 65.0 71.4 75.0 37 69.8 

h) Teach students from a variety of 
cultural backgrounds. 40.0 60.0 42.9 50.0 26 49.1 

i) Inform students of career 
opportunities in science. 46.7 65.0 50.0 50.0 29 54.7 

j) Use performance-based assessment 
in science. 40.0 40.0 57.1 25.0 23 43.4 

k) Use portfolios to assess student 
progress in science. 20.0 20.0 28.6 25.0 12 22.6 

l) Encourage participation of females in 
science. 86.7 85.0 92.9 75.0 46 86.8 

m) Encourage participation of 
underrepresented minorities in 
science. 

73.3 85.0 78.6 75.0 42 79.2 

 

1Percent of participants who indicated “Very Well Prepared” or “Prepared but Want More.” Percentages are based on those 
with valid response to item.  
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Appendix 8 
Physical Science and Chemistry Modeling Workshops 

Weekly Classroom Activities in IRC Pre-Survey 
 

 
2016 Pre-Survey 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Listen and take notes during 

presentation by teacher 71.4 60.0 64.3 50.0 33 62.3 

b) Watch the teacher demonstrate a 
scientific principle 64.3 50.0 35.7 50.0 26 50.0 

c) Work in pairs/teams/small groups 100.0 100.0 92.9 100.0 51 98.1 

d) Read a science textbook 14.3 25.0 0.0 0.0 7 13.5 
e) Participate in dialogue with the 

teacher to develop an idea 71.4 50.0 64.3 100.0 33 63.5 

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

35.7 40.0 57.1 100.0 25 48.1 

g) Do hands-on/manipulative activities 78.6 85.0 57.1 75.0 39 75.0 
h) Write their reasoning about how to 

solve a scientific problem 21.4 40.0 50.0 75.0 21 40.4 

i) Learn by inquiry 28.6 55.0 50.0 75.0 25 48.1 

j) Use worksheets from textbooks 35.7 35.0 21.4 25.0 16 30.8 

k) Use teacher-created lessons 85.7 80.0 61.5 50.0 38 74.5 
l) Engage in reflective thinking/writing 

about what they are learning  14.3 15.0 35.7 50.0 12 23.1 

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

64.3 50.0 57.1 75.0 30 57.7 

 

1Self-report by teacher indicating that activity occurred “Once or twice a week” or “Almost daily.” Percentages are based 
on those with valid response to item.  
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Appendix 9 
Physical Science and Chemistry Modeling Workshops 

Opinions about Workshops and Initial Impacts1 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Adequate time was allowed for 

participants to reflect on and relate 
material to their experience and 
needs. 

100.0 95.0 85.7 100.0 50 94.3 

b) Participants’ questions and concerns 
were addressed effectively. 100.0 100.0 71.4 100.0 49 92.5 

c) I improved my content knowledge. 100.0 90.0 78.6 100.0 48 90.6 

d) I gained skills in complex thinking 
and reasoning. 100.0 95.0 92.9 100.0 51 96.2 

e) I gained skills in how to use inquiry in 
my classroom. 100.0 100.0 92.9 100.0 52 98.1 

f) This workshop contributed positively 
to my attitude about science. 100.0 95.0 100.0 100.0 52 98.1 

g) This workshop enhanced my 
confidence in teaching science. 100.0 100.0 100.0 100.0 52 100.0 

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

100.0 100.0 92.9 100.0 52 98.1 

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

100.0 85.0 85.7 100.0 48 90.6 

j) I have a better understanding of how 
to apply the science standards. 100.0 65.0 85.7 100.0 44 83.0 

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

100.0 100.0 92.9 100.0 52 98.1 

l) I would recommend this workshop to 
other teachers. 100.0 100.0 85.7 100.0 51 96.2 

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

86.7 40.0 92.9 100.0 38 71.7 

n) I feel better prepared to encourage 
science activities in my building. 100.0 100.0 92.9 100.0 52 98.1 

o) This workshop has helped me 
become a more effective teacher. 93.3 90.0 100.0 100.0 50 94.3 

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

NA NA 71.4 NA 10 71.4 

 

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 10 
Physical Science and Chemistry Modeling Workshops 

Increased Understanding of Effective Physics, Physical Science, Chemistry Teaching1 
 

 

2016 End-of-Workshop 

PHYS CHEM ADV ENG 

TOTAL 
N=53 

  

 N=15 N=20 N=14 N=4 N % 
For Year 1 Participants       

a) I have a better understanding of how 
to teach physics effectively. 100.0 44.4 NA NA 19 79.2 

b) I have a better understanding of how 
to teach physical science effectively. 92.3 81.3 NA NA 25 86.2 

c) I have a better understanding of how 
to teach chemistry effectively. 50.0 100.0 NA NA 25 83.3 

d) This workshop will help me improve 
student performance in physics.  100.0 37.5 NA NA 18 78.3 

e) This workshop will help me improve 
student performance in physical 
science.  

92.3 73.3 NA NA 23 82.1 

f) This workshop will help me improve 
student performance in chemistry.  50.0 100.0 NA NA 24 82.8 

g) I have a better understanding of how 
to teach science concepts in Ohio’s 
New Learning Standards in Science. 

100.0 80.0 NA NA 31 88.6 

h) This workshop is helping my students 
to be better prepared for state 
assessments. 

93.3 65.0 NA NA 27 77.1 

For Year 2 /Advanced Participants       
i) I have a better understanding of how 

to use modeling in my classes. NA NA 100.0 100.0 18 100.0 

j) This workshop will help me improve 
student performance in my classes.  NA NA 100.0 100.0 18 100.0 

 

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

Increased Understanding from the Workshops1 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Effective applications of inquiry-

based instruction in classrooms. 93.3 100.0 85.7 100.0 50 94.3 

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

100.0 95.0 100.0 100.0 52 98.1 

c) Application of Ohio’s science 
standards. 86.7 52.6 92.9 75.0 39 75.0 

d) The technology required for effective 
instruction in science. 93.3 70.0 78.6 75.0 42 79.2 

e) Effective uses of alternative 
assessment. 100.0 85.0 100.0 50.0 48 90.6 

f) Strategies for facilitating change in 
science instruction in my building. 100.0 65.0 78.6 100.0 43 81.1 

g) Awareness of current research in 
science education. 100.0 95.0 85.7 100.0 50 94.3 

h) Ability to utilize current research in 
science education in my classes. 100.0 100.0 85.7 100.0 51 96.2 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are 
based on those with valid response to item.  
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Appendix 12 
Physical Science and Chemistry Modeling Workshops 

Workshop Activities Rated Worthwhile1 
 

 
2016 End-of-Workshop 

PHYS CHEM ADV ENG 
TOTAL 

N=53 
 N=15 N=20 N=14 N=4 N % 
a) Overall interaction with the other 

participants. 100.0 100.0 85.7 100.0 49 96.1 

b) Overall interaction with workshop 
facilitators. 100.0 100.0 78.6 100.0 48 94.1 

c) Modeling of inquiry. 100.0 100.0 92.9 100.0 50 98.0 
d) Examples on how to apply district 

standards. 86.7 52.9 50.0 75.0 32 64.0 

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

100.0 77.8 85.7 75.0 44 86.3 

f) Reading assignments (research 
articles). 93.3 77.8 100.0 75.0 45 88.2 

g) Discussion of reading assignments. 100.0 94.4 100.0 100.0 50 98.0 
h) Purchase of educational/classroom 

materials.  100.0 82.4 100.0 50.0 45 90.0 

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

NA NA 100.0 NA 14 100.0 

 

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 

Agreement with Engineering Practices Questions1 

 

 
2016 Pre-Survey 2016 End-of-Workshop2 

PHYS CHEM ADV ENG 
TOTAL 

N=53 PHYS CHEM ADV ENG 
TOTAL 

N=53 
N=15 N=20 N=14 N=4 N % N=15 N=20 N=14 N=4 N % 

a) I am confident in integrating 
engineering practices into my 
science instruction. 

40.0 36.8 21.4 0.0 16 30.8 60.0 40.0 28.6 100.0** 25 47.2 

b) I am typically anxious about 
my preparation in the area of 
engineering. 

53.3 47.4 42.9 100.0 27 51.9 40.0 45.0 50.0 50.0 24 45.3 

c) I currently have the 
necessary skills to integrate 
science and engineering 
practices into my teaching. 

46.7 31.6 35.7 25.0 19 36.5 73.3 45.0 42.9 100.0* 30 56.6* 

d) I am currently able to use 
science activities in my 
classroom. 

92.9 100.0 85.7 100.0 48 94.1 100.0 100.0 100.0 100.0 53 100.0 

e) I am currently able to use 
engineering activities in my 
classroom. 

50.0 36.8 28.6 25.0 19 37.3 53.3* 40.0 42.9 100.0** 26 49.1 

f) I am currently able to design 
and deliver science content 
with science & engineering 
practices. 

28.6 26.3 35.7 25.0 15 29.4 73.3** 40.0 35.7 100.0* 28 52.8** 

 

1Percent of participants who indicated that they "Strongly Agree" or "Agree" with each statement. Percentages are based on those with valid response to item.  
2Statistically significant differences highlighted are between follow-up responses compared to their pre-treatment responses for participants who responded to both 
surveys. 

*Statistically significant difference with p-value < .10. 
**Statistically significant difference with p-value < .05.  

 


