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Project Performance Summary 
 

Overview 
 

The Minnesota Science Teachers Education Project (MnSTEP) was a series of 
rigorous, content-focused, summer science institutes offered regionally throughout 
Minnesota for K-12 teachers of science. Institutes were provided in biology, chemistry, 
physics, earth science, and scientific inquiry – addressing the Minnesota Science Standards 
in each area – with at least one K-5 and one 6-12 institute offered in each of five regions 
each summer. MnSTEP completed the third and final year of summer institutes and school 
year follow-up for Minnesota K-12 science teachers, including licensure programs in both 
high school physics and chemistry. Over three years, MnSTEP delivered 47 standards-
based science content institutes involving 914 teachers, who then taught more than 85,000 
students.  
 

This report presents information on performance outcomes for year three of the 
project including results of pre- and post-assessment data for the year two cohort of teacher 
participants in the summer 2008 institutes. We presented an evaluation of the year one 
cohort in the 2008 MnSTEP Evaluation Report. We provide performance outcomes for the 
year one cohort in this report as a supplement to the 2008 report and for comparison 
purposes to the year two cohort.  
 
Evaluation Instruments 
 

The MnSTEP project team at Hamline University collected the evaluation data and 
made it available to us, the external evaluators from the Center for Applied Research and 
Educational Improvement (CAREI). The data were collected using five instruments: 
participant content knowledge tests, participant institute evaluations, participant attitudinal 
surveys, student content knowledge tests, and student MCA-II tests. Each of these 
instruments is explained in more detail below. Table 1 shows the sources and the data 
collection timetable. 
 
Table 1 
Evaluation Instruments 

Instrument Source 
Data Collection Timetable 

Year 1 Year 2 Year 3 
Pre Post Pre Post Pre Post 

Participant 
Content Tests 

Teachers 
Summer 
2007 

Summer 
2007 

Summer 
2008 

Summer 
2008 

Summer 
2009 

Summer 
2009 

Participant 
Evaluations 

Teachers n. a. 
Summer 
2007 

n. a. 
Summer 
2008 

n. a. 
Summer 
2009 

Attitudinal 
Surveys 

Teachers 
Spring 
2007 

Spring 
2008 

Spring 
2008 

Spring 
2009 

Spring 
2009 

TBD 

Student Content 
Tests 

Students 
Spring 
2007 

Spring 
2008 

Spring 
2008 

Spring 
2009 

Spring 
2009 

TBD 

Student MCA-II 
Tests 

Students n. a. 
Spring 
2008 

n. a. 
Spring 
2009 

n. a. TBD 
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Participant content knowledge tests. Each of the teacher participants completed a 

test of their content knowledge at the beginning of the institute (pretest) and again at the 
end (posttest). The tests used standards-based, multiple-choice items specifically designed 
to address the content taught in each institute. The number of test items varied between 
institutes with a range of 11 to 80 items. The same test was given pre and post for each 
institute. 
 

Participant evaluations. Each of the teacher participants was asked to complete an 
evaluation at the end of the institute. Participants rated the institute from 1 = poor to  
5 = excellent on overall satisfaction, instructor quality, fit between actual content and 
project description or lab quality, value of materials and handouts, value of content, and 
workshop facilities. Participants also responded to four open-ended items regarding their 
favorite activities or discussions during the workshop, suggestions for improvement, 
whether and why they would or would not recommend the institute to colleagues, and 
additional comments about their experiences. 
 

Participant attitudinal surveys. Each of the teacher participants was asked to 
complete an online survey to assess changes in attitude and classroom practice. 
Participants completed pre-institute surveys in late spring or early summer prior to their 
attendance at that summer’s institute. The surveys were administered again to the 
participants in late spring following their attendance at the summer institute. The survey 
consisted of five parts: I. Statements, II. Topics, III. Percents, IV. Strategies, and  
V. Questions. More information on each of these parts is presented in the section on 
participant attitudinal survey results. 
 

Student content knowledge tests. There were 10 separate student science content 
tests for the 12 institutes – ChemCAL and Secondary Chemistry use the same test and 
PhASE and Secondary Physics use the same test.1 Participants administered the 
appropriate pretest to their students in the spring prior to their attendance at an institute. 
Participants then administered the same test as a posttest to their new class of students in 
the spring following their attendance at the institute. Due to the ending of the project, 
posttests for the year three cohort are not included in this report. 
  

In addition to the science content tests, the Minnesota Comprehensive Assessments 
Series II (MCA-II) science tests were also used as a measure of student achievement. The 
MCA-IIs are of special interest as a uniform dependent measure of student achievement 
across the wide variety of school districts and classrooms likely to be represented in the 
MnSTEP project. 
 
 
 
 

                                                 
1 Four institutes were offered more than once in summer 2009 for a total of 16 institutes. 
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Teacher Content Knowledge Test Results 
 

Each of the teacher participants completed a test of their content knowledge at the 
beginning of the institute (pretest) and again at the end (posttest). The tests were 
specifically designed to address the content taught in each institute. We used a t test for 
paired observations, α ≤ .05, two-tailed, to determine whether there were significant 
differences between each institute’s pre- and posttest scores. We used a paired sample  
t test, α ≤ .152 to determine whether there were significant differences between each 
participant’s pre- and posttest scores. 
 

Overall results. In all three years, in all institutes, teacher participants achieved a 
statistically significant mean pre- to posttest knowledge gain (t test for paired observations, 
p ≤ .05, two-tailed) (N = 914). Large majorities of the participants made significant pre- to 
posttest gains in all institutes: 79% in 2007 (N = 213), 85% in 2008 (N = 350), and 87% in 
2009 (N = 351) (paired sample t test, p ≤ .15).  
 

Year one results. In year one, all 10 of the summer 2007 institutes achieved a 
statistically significant mean pre- to posttest gain (t test for paired observations, p ≤ .05, 
two-tailed). Also, in each of the 10 institutes, more than half the participants made 
significant pre- to posttest gains (paired sample t test, p  .15) (see Table A1 in  
Appendix A). 
 

Year two results. In year two, all 18 of the summer 2008 institutes achieved a 
statistically significant mean pre- to posttest gain for teachers (t test for paired 
observations, p ≤ .05, two-tailed). Also, in 16 of 18 institutes, more than half the 
participants made significant pre- to posttest gains (paired sample t test, p ≤ .15). 
Altogether, of the 350 participants who completed a pre and posttest, 298 or 85% made 
significant pre- to posttest gains (see Table B1 in Appendix B). 
 

Year three results. In year three, all 18 of the summer 2009 institutes achieved a 
statistically significant mean pre- to posttest gain for teachers (t test for paired 
observations, p ≤ .05, two-tailed). Also, in each of the 18 institutes, more than half the 
participants made significant pre- to posttest gains (paired sample t test, p ≤ .15). 
Altogether, of the 351 participants with a pre and posttests, 305 or 87% made significant 
pre- to posttest gains (see Table 2). 

                                                 
2 Paired sample t test, α  .15. See, Mathematics and Science Partnerships Teacher Content Knowledge 
(MSPTCK) software, User’s Guide for On Line MSP APR, Appendix B, p. 34. 
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Table 2 
Summary of Participant Knowledge Gain Pretest to Posttest, Summer 2009 

Program  
Pretest 
Score 

Posttest 
Score 

Pre To 
Post 
Gain 

N With 
Pre- And 
Posttests 

N with 
Significant 

Gain1 

Number of 
test items 

Elem Biology 
(Metro) 

Mean 10.8 15.7 4.9* 
30 28 (93%) 22 

SD 2.4 2.5 2.7 
Elem Biology 
(SE) 

Mean 11.1 15.4 4.3* 
18 17 (94%) 20 

SD 2.4 2.3 1.9 
Elem Chem 
(Metro) 

Mean 8.7 11.3 2.6* 
24 16 (67%) 18 

SD 3.9 3.3 2.7 

Elem Chem (SW) 
Mean 10.1 14.3 4.2* 

20 20 (100%) 18 
SD 2.8 2.4 1.5 

Elem Earth Sci 
(Metro) 

Mean 10.0 13.8 3.9* 
31 29 (94%) 15 

SD 1.9 0.8 0.4 
Elem Inquiry 
(NW) 

Mean 21.9 25.1 3.2* 
20 17 (85%) 29 

SD 2.79 1.71 2.8 
Elem Physics 
(NE) 

Mean 15.2 17.2 2.0* 
25 20 (80%) 24 

SD 2.1 2.6 2.1 
Secondary 
Biology 

Mean 17.4 25.2 7.8* 
25 25 (100%) 31 

SD 4.4 3.5 3.4 
Secondary 
Chemistry 

Mean 13.9 15.3 1.4* 
14 6 (43%) 25 

SD 4.7 3.9 2.1 
Sec Earth Sci 
(TIMES XII) 

Mean 30.2 35.1 4.8* 
18 16 (89%) 40 

SD 5.8 3.8 3.2 
Secondary 
Inquiry 

Mean 20.5 23.4 2.8* 
17 12 (71%) 30 

SD 3.5 2.7 2.7 
Secondary 
Physics 

Mean 33.8 40.6 6.8* 
12 7 (58%) 53 

SD 13.3 8.6 2.2 
ChemCAL 
Cohort 2 

Mean 7.6 12.0 4.4* 
16 15 (94%) 20 

SD 2.6 2.9 3.0 
ChemCAL 
Cohort 3 

Mean 21.7 30.0 8.3* 
20 20 (100%) 50 

SD 5.5 6.6 3.5 
PhASE 4 
Electromagnetism 

Mean 3.3 7.9 4.6* 
10 10 (100%) 10 

SD 1.8 1.7 2.1 
PhASE 4 
Optics 

Mean 3.2 6.8 3.6* 
9 8 (89%) 9 

SD 2.1 1.6 2.0 
PhASE 5 
Kinematics 

Mean 4.1 8.0 3.9* 
20 19 (95%) 10 

SD 1.3 1.6 1.8 
PhASE 5 
Math 

Mean 4.6 8.8 4.1* 
22 22 (100%) 10 

SD 1.6 1.1 0.3 

TOTAL     3512 307 (87%)  
 

*Mean pre- to posttest gain is statistically significant, t test for paired observations, p .05 (two tailed). 
 

1Paired sample t test, p .15. See, Mathematics and Science Partnerships Teacher Content Knowledge 
(MSPTCK) software, User’s Guide for On Line MSP APR, Appendix B, p. 34. 
 

2Total N reflects the number of pairs of tests taken. Because PhASE institute attendees each took two different 
subject tests, the actual number of teachers in our sample with pre- and posttests is slightly smaller than 351. 
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Participant Evaluation Results 

 
Each of the teacher participants was asked to complete an evaluation at the end of 

the institute. The overall response rate for participant evaluations was 99%, with 171 of 
172 elementary teachers and 153 of 156 secondary teachers submitting responses. The 
evaluations included three quantitative items and four open-ended items. This section 
provides a summary of responses by institute level for teachers who participated in the 
institutes held summer 2009 (see Appendix C for full details for each summer 2009 
institute). For participant evaluation results for institutes held summer of 2007 and 2008 
see previous evaluation reports for those years. 
 

Participant evaluations: Part I – Ratings. Part I of the participant evaluations 
asked participants how they found out about MnSTEP, how many students they would 
teach in the coming school year, and how satisfied they were with several facets of their 
institutes. 

 

 
Item 1. How did you hear about MnSTEP? Elementary and secondary institute 

participants alike were most likely to have heard about MnSTEP through a colleague or 
fellow teacher. MnSTEP e-mail was an equally common response from elementary 
teachers, and slightly less common among secondary teachers. More secondary teachers 
than elementary teachers reported hearing about MnSTEP through another source not 
listed (see Table 3). 
 
  Table 3 
  How Did You Hear About MnSTEP 2009?  

Source 
Elementary 

N (%)  
Secondary 

N (%) 

MnSTEP postcard 5 (3) 0 (0) 
MnSTEP e-mail (including forwarded  
e-mails) 

67 (48) 29 (24) 

Educator Newsletter 13 (8) 10 (8) 

Principal/Administrator 2 (1) 3 (2) 

Colleague/Fellow Teacher 70 (41) 44 (36) 

Other 27 (16) 35 (28) 

Number of Respondents* 171 123 

*Some participants heard about MnSTEP from more than one source. This value 
reflects the number of respondents, not the number of sources, and percentages in the 
table are based on this value. 

Part I Items 
1. How did you hear about MnSTEP? 
2. Estimate how many students (all classes) you will teach this coming school year. 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion. 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement   6 
 

Item 2. Estimate how many students (all classes) you will teach this coming 
school year. Participants in the MnSTEP summer 2009 institutes taught an estimated 
33,572 students in the 2009-2010 school year. Table 4 provides details about the number 
of students taught per teacher by institute level.  
 

Table 4 
Number of Students Taught in 2009-2010 
By 2009 MnSTEP Participants 

Measure 
Elementary 
(N = 167) 

Secondary 
(N = 146) 

Mean 74.5 144.7 

Median 30 150 

Mode 25 150 

Total 12,448 21,124 

 
Item 3. Please rate this institute from 1 = poor to 5 = excellent for each criterion. 

Because elementary and secondary participants responded to different institute criteria, 
their responses to item 3 are presented separately below. 
 

Elementary institutes. Table 5 presents elementary participant satisfaction ratings 
of six aspects of the institutes: overall satisfaction, quality of instructors and presenters, fit 
between actual content and project description, value of the materials, value of content, and 
facilities. Across all criteria, at least 66% of elementary participants rated their institute as 
excellent, and the average rating for each criterion was above 4.5. Of all six categories, 
MnSTEP elementary institute participants were most satisfied with the quality of their 
instructors and presenters (mean rating = 4.84), followed by the value of the materials 
(mean rating = 4.78). 
 

Table 5 
MnSTEP 2009 Satisfaction Ratings: Elementary Institutes (N = 171) 

Criterion 1 2 3 4 5 Mean 

Quality of instructors and presenters  
1 

<1% 
1 

<1% 
22 

13% 
147 
86% 

4.84 

Value of the materials/handouts/ binder/ 
flash drive 

  
3 

2% 
31 

18% 
136 
80% 

4.78 

Value of [science] and inquiry content  
1 

<1% 
8 

5% 
38 

22% 
123 
72% 

4.66 

Fit between actual content and project 
description 

 
2 

1% 
10 
6% 

40 
23% 

118 
69% 

4.61 

Overall satisfaction  
2 

1% 
6 

4% 
50 

30% 
111 
66% 

4.59 

Facilities (classroom, food, lodging)  
2 

1% 
11 
7% 

41 
24% 

111 
68% 

4.57 
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Secondary institutes. Participants in five of the seven secondary institutes 
responded to the same items as elementary participants; however, ChemCAL and PhASE 
participants rated their satisfaction with the labs instead of the fit between their institute’s 
actual content with its description. Fifty-four percent of secondary participants rated their 
overall institute experiences as excellent, and the average rating for each criterion was 
above 4.0. As with the elementary institutes, participants were most satisfied with the 
quality of their instructors and presenters (mean rating = 4.68) and the fit between the 
actual content and the project description (mean rating = 4.67). ChemCAL and PhASE labs 
received the lowest mean rating (4.08) (see Table 6). 

 
Table 6 
MnSTEP 2009 Satisfaction Ratings: Secondary Institutes 

Criterion 1 2 3 4 5 Mean 

Quality of instructors and presenters  
(N = 152) 

 
1 

<1% 
7 

5% 
31 

20% 
113 
74% 

4.68 

Fit between actual content and project 
description (N = 88) 

1 
1% 

 
4 

5% 
35 

40% 
48 

55% 
4.67 

Facilities (classroom, food, lodging)  
(N = 151) 

 
2 

1% 
8 

5% 
50 

33% 
90 

60% 
4.51 

Overall satisfaction (N = 153) 
1 

<1% 
4 

3% 
10 
7% 

56 
37% 

82 
54% 

4.39 

Value of the materials/handouts/ binder/ 
flash drive (N = 153) 

1 
<1% 

4 
3% 

11 
7% 

53 
35% 

79 
52% 

4.34 

Value of [science] and inquiry content 
(N = 150) 

2 
1% 

3 
2% 

15 
10% 

54 
36% 

76 
51% 

4.31 

Labs (N = 65) 
1 

2% 
5 

8% 
10 

15% 
23 

35% 
26 

40% 
4.08 

 
Participant evaluations: Part II – Open-ended responses. As part of the 

participant evaluations, 324 participants in 16 MnSTEP 2009 workshops were asked to 
respond to the four open-ended items listed below. Items varied slightly in wording by 
institute but generally addressed the same issues. For a list of individual participants’ 
responses by institute (see Appendix C). 
 

Part II Items 
1. Select your favorite activity/discussion/“[science] moment” from the week and 

briefly explain why it was valuable to you as a [science]/elementary teacher. 
2. Make one suggestion that you feel would improve the course/institute for other 

teachers. 
3. Would you encourage colleagues to participate in this institute? Why or why not? 

What would you say to them? 
4. Please add any additional comments about your institute experience. Thank you for 

your time in completing this evaluation.
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Summary of responses: Secondary institutes (N of institutes = 9). We present the 

secondary institute participant responses to the four open-ended items below. Elementary 
institute participant responses are in the following section. 
 

Item 1: Select your favorite activity/discussion/“[science] moment” from the week 
and briefly explain why it was valuable to you as a [science] teacher. Responses to this 
item necessarily varied by institute, but several themes emerged across institutes. 
Participants enjoyed meeting other teachers and learning from their colleagues. They liked 
activities that could be directly applied in the classroom, which was particularly evident 
among respondents in the licensure courses, ChemCAL and PhASE. Across institutes, 
participants tended to enjoy the entire range of their experiences – labs and demonstrations, 
hands-on activities, group discussions, resources, sharing with others, their instructors, 
technology-based activities, activities linked to state standards, field trips, and activities 
that helped them see the big picture and synthesize their new knowledge. 
 

Item 2: Make one suggestion that you feel would improve the course/institute for 
other teachers. Some commonalities were evident in the suggestions from participants 
across institutes. The most common suggestion, which arose in nearly all of the institutes, 
was a need for more time to absorb and reflect on new information. Participants from 
several institutes suggested better preparation for their course experiences: In particular, 
they requested more information about the expected level of proficiency in math and 
science, level of rigor of content and coursework, and accurate schedules. Participants at 
some institutes suggested grouping by experience level, subject area, or grade level taught. 
While participants from a few institutes recommended less lecture and more hands-on 
experience and exploration, participants at one institute felt that there was too much 
inquiry and too little direction. 
 

Item 3: Would you encourage colleagues to participate in this institute? Why or 
why not? What would you say to them? Most participants across institutes said they would 
recommend their institute to a colleague. Overall participants valued the opportunity to 
increase their content knowledge, learn new activities to apply in the classroom, and 
network with other science teachers. Participants at some institutes also mentioned the high 
quality instructors as a reason to attend. When participants said they would not recommend 
the institute, it was often because they were not sure whether their colleagues could handle 
the fast pace, hard work, time commitment, and in some cases, rigorous math content. 

 
Item 4: Please add any additional comments about your institute experience. 

Responses to this item tended to vary widely between participants within institutes. Many 
participants made general positive comments and expressed their gratitude for the 
opportunity to participate, and some participants gave additional suggestions. One theme 
that emerged across several institutes for this item was praise for particular instructors. In 
general participants tended to reiterate ideas mentioned in their responses to earlier items 
such as scheduling suggestions and the value of collaborating with peers. 
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Summary of responses: Elementary institutes (N of institutes = 7).  
 
Item 1: Select your favorite activity/discussion from the week and briefly explain 

why it was valuable to you as an elementary teacher. Many elementary teacher participants 
chose activities that could be extended to other areas of science or outside of science to 
other curricular areas like art or writing. Elementary teachers particularly liked activities 
that were hands-on and easy to apply in the classroom and integrate into what they were 
already teaching. Many participants chose activities that were easy to adapt to different 
grade levels. As with secondary participants, elementary participants enjoyed the 
opportunity to share with and learn from their peers.  
 

Item 2: Make one suggestion that you feel would improve the institute for other 
teachers. Suggestions from elementary institute participants were more diffuse than those 
from secondary institute participants, and more elementary than secondary participants 
said they had no suggestions because they were pleased with all aspects of their institute. 
The most common suggestion among elementary level institute participants was to provide 
adaptations of content and activities for all elementary grade levels. Participants from a 
few institutes suggested adding more hands-on activities, time to explore outdoors, and 
field trips. Participants from two institutes requested more background and content 
information, while participants at one institute said there was too much lecture.  
 

Item 3: Would you encourage colleagues to participate in this institute? Why or 
why not? What would you say to them? All participants except for one across all 
elementary MnSTEP institutes would encourage their colleagues to attend. The most 
common reasons that participants mentioned for recommending their institutes were 
learning new ideas and activities to apply in the classroom and, as with the secondary 
institutes, discussions and sharing with other teachers. 
 

Item 4: Please add any additional comments about your institute experience. As 
with secondary participants, elementary participants used this item to give additional praise 
for the institute. Participants from most institutes especially appreciated the high quality of 
the content and their instructors, free resources, and hands-on activities. 

 
Participant Attitudinal Survey Results 
 

Each of the teacher participants was asked to complete an online pre- and post- 
institute survey to assess changes in attitude and classroom practice. Participants 
completed pre-institute surveys in late spring or early summer prior to their attendance at 
that summer’s institute. The surveys were administered again to the participants in late 
spring the year following their participation in an institute, yielding a post-workshop 
survey.  

 
The online attitudinal survey had four parts. Part I asked teacher participants to 

respond on a four-point Likert-type scale with 1 = strongly disagree, 2 = disagree, 3 = 
agree, and 4 = strongly agree. Ratings of agree and strongly agree were combined in the 
analysis. Each survey instrument was institute specific with a majority of the survey items 
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similar across institutes. Several items, however, were constructed to reflect specific 
content and activities related to the topical focus of each individual institute. Part II asked 
participants to indicate approximately how much time it would take them to research and 
prepare a specific lesson or series of lessons for their students by topics listed specific to 
the institute. For example, elementary biology institute topics included designing an 
outdoor field investigation for students and plant and animal variation within species. Part 
III asked teachers to indicate, for one typical science unit lasting two to four weeks, 
approximately what percentage of class time was devoted to each of 15 listed strategies 
during that unit. Part IV asked teachers to indicate on a five-point Likert-type scale of 1 = 
never, 2 = very rarely, 3 = sometimes, 4 = often, and 5 = very often, the general frequency 
they used the specific strategies listed in their teaching.  
 
 

We present the results of the Online Participant Survey, part I, below separately for 
each cohort of elementary and secondary teachers. See Appendices A and B for all 
elementary and secondary participant responses pre- versus post-institute. 

 

Participant Attitudinal Survey Results 
Part I: Statements 

 
Elementary teacher participant attitudinal survey results – Part I. This section 

presents the overall survey results of the elementary teacher participants of MnSTEP 
Summer 2007 and 2008 Institutes, and then results for the year one cohort only and for the 
year two cohort only. 
 

Overall results – Part I. Overall there were statistically significant increases in the 
proportion of elementary teacher participants in both MnSTEP 2007 and 2008 institutes 
who agreed, after participating in the institute, that they have the skills and content 
background needed to effectively teach all the Minnesota science-related standards to their 
students at their grade level. As well, we found a large effect size for this item (Cohen’s h 
= .91 for the year one cohort and 1.05 for the year two cohort. See Tables A2 and B2 in the 
Appendices). 
 

Year one cohort results – Part I. Of the 50 items that comprise Part I of the Online 
Participant Survey, 15 items had statistically significant results at p ≤ .05. The 15 items are 
listed from most to least significant and divided by favorable and unfavorable 
directionality in Table 6. We discuss these favorable and unfavorable results below. Effect 
sizes across all 50 items showed a range of from zero (no effect) to 1.21 (a large effect). 
We also found effect sizes signifying moderate to large effects (0.6 to 1.21) to be 
statistically significant (see Table A2 in Appendix A). 
 

Favorable results. Elementary teacher responses on the participant survey show 
clear evidence of an increase in ability to answer students’ science questions and having 
the comfort, skills and content background needed to effectively teach the science-related 
standards at their grade level. In addition a greater number of elementary teachers agreed 
they feel comfortable helping students produce investigable science questions and design 
feasible experimental procedures for science research. A greater percentage of teachers 
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agreed that students will show gains in science achievement with increased use of inquiry-
based strategies, and more teachers responded they feel comfortable facilitating inquiry-
based science lessons. A little more than half of the teachers who responded on the post-
institute surveys agreed that their students kept a scientific notebook as compared to a little 
more than a third of teacher responses on the pre-institute surveys. Finally none of the 
elementary teacher participants responded that they don’t like dealing with all the materials 
and mess of doing science activities, a statistically significant decrease from those who 
responded in agreement prior to their participation in the summer institute (see Table 7). 
 
 Some items that did not show statistically significant changes pre- to posttest had a 
consistently high proportion of teachers who already agreed at pre-institute. These items 
included understanding science concepts well enough to be an effective teacher (pretest: 
83%; posttest 89%), welcoming student questions (pretest: 96%; posttest: 100%), agreeing 
that student-directed science projects should be a major part of any quality science 
curriculum (pretest: 100%; posttest: 100%), that student-directed science projects need to 
be more common in the science curriculum (pretest: 91%; posttest: 88%), and that students 
will show gains in scientific achievement if they maintain a scientific notebook (pretest: 
88%; posttest: 97%) (see Table A2 in Appendix A). 
 
 Other items had a consistently low proportion of teachers who agreed pre- and 
posttest and did not show a statistically significant difference between pre- and post-
institute. These items included teachers who agreed that students can learn all the science 
they need to know through readings and discussion (pretest: 0%; posttest 0%), when a 
student has difficulty understanding a science concept the teacher is at a loss as to how to 
help them (pretest: 19%; posttest: 16%), teachers who agreed that science process and 
science content should be taught separately (pretest: 0.3%; posttest: 0%), and teachers who 
agreed that inquiry is intended to teach science process skills and scientific thinking, and 
should not be confused with or used for teaching science content (pretest: 19%; posttest: 
20%) (see Table A2 in Appendix A). 
 

Unfavorable results. The percentage of elementary teachers who agreed that they 
feel very comfortable taking their students outdoors to investigate science decreased 
significantly from pre- to posttest in year one. Similarly, the percentage of teachers who 
agreed they converse often with teachers from other school districts decreased significantly 
(see Table 7). 
 

For some items, the absence of a significant change in the proportion of teachers 
who agreed with the statement is notable (see Table A2 in the Appendix A). These items 
included the following: 

 Teachers who agreed that science is not as important in their curriculum as 
reading and math (pretest: 35%; posttest: 37%) 

 Teachers who have a person or persons to call or e-mail if they have a question 
about science (pretest: 65%; posttest: 68%) 

 Teachers who feel isolated as a science teacher (pretest: 30%; posttest: 29%). 
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Table 7 
Statistically Significant Online Participant, Part I, Survey Items from Elementary Teacher 
Responses Pre- and Post-Institute Summer 2007 

Item 
Proportion 

Agree 
z p 

Favorable Results 
I.9* I don’t like dealing with all the materials and mess of 
doing science activities 

Pre .185 
-3.50 <.001 

Post 0 
SI.36 I have all the skills and content background I need to 
effectively teach all the Minnesota science-related standards 
to my students at my grade level 

Pre .204 
3.46 .001 

Post .632 

I.3 I am typically able to answer students’ questions 
regarding elementary science 

Pre .667 
3.42 .001 

Post .947 
SI.25 I feel very comfortable in helping students produce 
investigable (testable) questions for science research 

Pre .283 
3.35 .001 

Post .667 
I.17 I feel very comfortable with my understanding of the 
HNS standards at my grade level 

Pre .423 
2.75 .006 

Post .7 
SI.29 I feel very comfortable in helping students design 
feasible experimental procedures for science research 

Pre .333 
2.70 .007 

Post .652 
I.21I have all the skills I need to effectively teach the HNS 
standards at my grade level 

Pre .397 
2.27 .023 

Post .633 
I.23 I feel confident that my students will perform well on 
the HNS part of the MCA II 

Pre .311 
2.25 .024 

Post .552 
I.24 I feel very comfortable with my understanding of the 
elementary science standards at my grade level 

Pre .407 
2.20 .028 

Post .684 
I.17a I feel very comfortable with my understanding of the 
K-12 Minnesota HNS standards 

Pre .625 
2.16 .031 

Post .909 
I.42 My students will show gains in science achievement if I 
use more inquiry-based strategies 

Pre .949 
2.05 .04 

Post 1 
I.22 I feel very comfortable facilitating inquiry-based 
science lessons for my students 

Pre .577 
1.99 .047 

Post .767 
I.45 My students keep a scientific notebook which contains 
all their notes, data, questions and reflections 

Pre .359 
1.97 .049 

Post .567 
Unfavorable Results 
I.47 I feel very comfortable taking my students outdoors to 
investigate biology, environmental, earth science concepts 

Pre .788 
-3.55 <.001 

Post .222 
SI.37 I converse often with teachers from other school 
districts 

Pre .371 
-2.03 .043 

Post .167 
*Item was negatively worded, so that a negative z score indicates a favorable change. 
 

Year two cohort results—Part I. Of the 50 items that comprise Part I of the Online 
Participant Survey, 19 items had statistically significant results at p ≤ .05. The 19 items are 
listed from most to least significant and divided by favorable and unfavorable 
directionality (Table 8) and presented below in a like manner. Effect sizes across all 50 
items showed a range of zero (no effect) to 1.05 (large effect). We also found effect sizes 
signifying moderate to large effects (0.6 to 1.05) to be statistically significant (see Table 
B2 in Appendix B). 
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Favorable results. Elementary teacher responses to the participant survey show 
clear evidence of an increase in understanding how to teach elementary science concepts 
using an inquiry approach, and having the skills, content background, and experience to 
effectively teach and meet the grade-level standards. Additionally, a greater number of 
elementary teacher responders agreed that they feel more comfortable with their 
understanding of the science standards at the grade-level they teach, more comfortable 
taking students outdoors to investigate science concepts, and they feel more confident that 
their students will perform well on the MCA-IIs. A significantly higher proportion of 
teachers agreed that they felt comfortable investigating student questions and helping 
students design science experiments. More teachers agreed that they could answer student 
science questions, that their students kept science notebooks, and that they teach and test 
all of the elementary science standards at their grade level. The proportion of teachers 
agreeing that inquiry-based teaching approaches would lead to student achievement gains, 
and that students learn more from inquiry-based labs after learning the content, also 
increased post-institute. Finally the proportion of teachers agreeing that they had someone 
to contact with questions about science increased significantly (see Table 8). 
 

As with the year one cohort, some items that did not show statistically significant 
differences pre- to posttest had a consistently high proportion of teachers who agreed at 
both pre- and posttest. Teachers agreed that they understood science concepts well enough 
to be effective teachers (pretest: 85%; posttest: 93%), welcomed student questions (pretest: 
98%; posttest: 98%), took their students outdoors to observe and investigate (pretest: 82%; 
posttest: 87%), agreed that student-directed science projects should be a major part of any 
science curriculum (pretest: 99%; posttest: 100%), and agreed that student-directed science 
projects needed to be more common in their own science curricula in particular (pretest: 
91%; posttest: 95%). 

 
Other items had a consistently low proportion of teachers who agreed pre- and 

posttest and did not show a statistically significant difference between pre- and post-
institute. Very few teachers agreed that students can learn all the science they need to know 
through readings and discussion (pretest: 2%; posttest: 0%), and few teachers agreed that 
inquiry should not be used for teaching science content (pretest: 20%; posttest: 17%). 
 

Unfavorable results. The percentage of elementary teachers who agreed that 
science was not as important in their curriculum as reading and math increased 
significantly post-institute (see Table 8). 

 
For some items, the absence of a significant change in the proportion of teachers 

who agreed with the statement is notable. The proportion of teachers who wonder whether 
they have the necessary skills to teach science did not decrease significantly (pretest: 38%; 
posttest: 35%). The proportion of teachers responding that student-directed science 
projects are a major part of their curriculum also did not increase significantly post-
institute (pretest: 53%; posttest: 50%). While there was a significant increase in the 
proportion of teachers reporting that they directly teach the elementary science standards, 
there was not a significant increase for the HNS standards (pretest: 21%; posttest: 32%). 
Finally, the proportion of respondents who agreed that they had a network of fellow 
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science teachers did not increase significantly from pre- to posttest (pretest: 30%; posttest: 
38%), and the proportion agreeing that they felt isolated as science teachers did not 
decrease significantly (pretest: 32%; posttest: 21%). 
 
Table 8 
Statistically Significant Online Participant, Part I, Survey Items from Elementary Teacher 
Responses Pre- and Post-Institute Summer 2008  

Item 
Proportion 

Agree 
z p 

Favorable Results    
SI.36 I have all the skills and content background I need to 
effectively teach all the Minnesota science-related standards 
to my students at my grade level 

Pre .246 
6.42 <.001 

Post .750 

I.27 I feel confident that my students will perform well on 
the MCA IIs 

Pre .244 
4.27 <.001 

Post .615 

I.24 I feel very comfortable with my understanding of the 
elementary science standards at my grade level 

Pre .440 
4.21 <.001 

Post .775 
I.47 I feel very comfortable taking my students outdoors to 
investigate biology, environmental and earth science 
concepts 

Pre .606 
3.65 <.001 

Post .913 

I.21 I have all the skills I need to effectively teach the HNS 
standards at my grade level 

Pre .329 
3.46 .001 

Post .619 

I.46* I would always teach elementary science concepts 
using an inquiry approach, but I’m not sure how 

Pre .752 
-3.45 .001 

Post .450 

I.16 I have the skills and experience to meet all the grade  
K-6 History and Nature of Science (HNS) standards 

Pre .286 
3.38 .001 

Post .571 

I.3 I am typically able to answer students’ questions 
regarding elementary science 

Pre .706 
3.10 .002 

Post .900 
I.42 My students will show gains in science achievement if I 
use more inquiry-based strategies 

Pre .942 
3.09 .002 

Post 1.00 
I.45 My students keep a scientific notebook which contains 
all their notes, data, questions and reflections 

Pre .357 
2.96 .003 

Post .610 

I.26 I directly teach and test my students on all of the 
elementary science standards for my grade level 

Pre .218 
2.95 .003 

Post .475 
I.36 I feel very comfortable turning student questions into 
ones that can be investigated 

Pre .606 
2.41 .016 

Post .786 

I.28 I feel very comfortable in my ability to help students 
design their own science experiments 

Pre .413 
2.29 .022 

Post .610 

I.17 I feel very comfortable with my understanding of the 
HNS standards at my grade level 

Pre .378 
2.26 .024 

Post .571 

I.23 I feel confident that my students will perform well on 
the HNS part of the MCA-II 

Pre .318 
2.12 .034 

Post .500 

I.6* When a student has difficulty understanding a science 
concept, I am usually at a loss as to how to help the student 

Pre .144 
-2.02 .044 

Post .050 
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Continued. Table 8. 
Statistically Significant Online Participant, Part I, Survey Items from Elementary Teacher 
Responses Pre- and Post-Institute Summer 2008  

Item 
Proportion 

Agree 
z p 

SI.22 I have a person or persons to call or e-mail if I have a 
question about science 

Pre .520 
2.00 .046 

Post .692 
SI.19 Students learn more from inquiry-based laboratory 
investigations if the labs are done after the content related to 
the investigation has been covered in the classroom 

Pre .424 
1.97 .048 

Post .600 

Unfavorable Result     

I.10* Science is not as important in my curriculum as 
reading and math 

Pre .320 
4.16 <.001 

Post .400 
*Item was negatively worded, so that a negative z score indicates a favorable change. 
 

Secondary teacher participant attitudinal survey results – Part I. This section 
presents the part I survey results of the secondary teacher participants of MnSTEP Summer 
2007 and 2008 Institutes and then results for the year one cohort only and for the year two 
cohort only. 

 
Overall results – Part I. Overall, a statistically significantly greater proportion of 

secondary teacher participants in both MnSTEP 2007 and 2008 institutes, after 
participating in the institute, felt very comfortable facilitating inquiry-based science 
lessons, helping students design feasible experimental procedures, felt comfortable with 
their understanding of geology, and using examples from local geology and the outdoors as 
a classroom. In addition, a decreased percentage of secondary teachers agreed the 
curriculum lacks some important biology concepts. Secondary teachers agreed at a greater 
rate on the posttest that they feel confident their students will perform well on the MCA-II 
tests, and their students are comparable with science students from any other high school in 
the state. Lastly both groups showed evidence that an increased proportion agreed they are 
well-prepared to teach all the Minnesota science-related standards. Effect sizes for the 
above items ranged from .48 (nearly moderate) to 1.92 (rather large) (see Tables A3 and 
B3 in the Appendices).  
 

Year one cohort results – Part I. Of the 72 items that comprise Part I of the Online 
Participant Survey for secondary teachers, 25 items had statistically significant results at 
p ≤ .05. We list the 25 items below from most to least significant and divided them by 
favorable and unfavorable directionality (see Table 9). 

 
Effect sizes across all 72 items showed a range of zero (no effect) to 2.05 (very 

large). We also found the effect sizes falling into the large to very large range (1.2 to 2.05) 
to be statistically significant (see Table A3 in Appendix A). A few items that were not 
statistically significant showed a moderate effect size greater than 0.6. These were: I 
directly teach and test my students on all of the HNS standards for my grade level 
(Cohen’s h = .69), Inquiry is intended to teach science process skills and scientific thinking 
and should not be confused with or used for teaching science content (Cohen’s h = .72), 
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and I feel very comfortable leading outdoor field investigations with my students (Cohen’s 
h = .88) (see Table A3 in Appendix A). 
 

Favorable results. Secondary teacher responses to the participant survey show clear 
evidence of increases in teachers’ comfort level with and use of the outdoors to teach 
topic-specific science concepts. In addition an increased proportion of teachers felt 
confident about the curriculum they use and that their students will show gains in science 
achievement and perform well on the MCA II tests. A greater percentage of teachers felt 
comfortable helping students design feasible experimental procedures and produce 
investigable questions for science research, as well as in the skills, content background, 
and understanding needed to effectively teach the science-related standards. More teachers 
responded positively about having a network of fellow science teachers after attending the 
institute and having a person or persons to call or e-mail with any science-related 
questions. A greater proportion of teachers also agreed that an inquiry-based approach is a 
common pedagogy in their classroom, that students learn more from inquiry-based 
laboratory investigations if the labs are done before covering the related content in class, 
and that their students are comparable with science students from any other high school in 
the state. 
 

Some items that did not show statistically significant differences pre- to posttest 
had a consistently high proportion of secondary teachers who agreed both pre- and post-
institute (see Table A3 in Appendix A). These items included the following:  

 Teachers who agreed that student-directed projects 
o Should be a major part of any quality science curriculum (pretest: 96%; 

posttest: 97%) 
o Need to be more common in their curriculum (pretest: 86%; posttest: 91%) 

 Teachers who feel very comfortable with 
o Their understanding of basic science concepts (pretest: 84%; posttest: 95%) 
o Leading outdoor field investigations with their students (pretest: 82%; 

posttest: 100%) 
o Using algebraic formulas to teach science concepts (pretest: 80%; posttest: 

94%) 
 Teachers who agreed that their students, after taking their course, are both well 

prepared (pretest: 78%; posttest: 89%), and adequately prepared (pretest: 88%; 
posttest: 89%), to succeed in their next science class  

 Teachers who agreed that inquiry-based laboratory investigations are an 
essential ingredient in the learning process for science students (pretest: 98%; 
posttest: 92%) 

 Teachers who agreed students learn and remember more when science is taught 
o Using inquiry-based lab investigations (pretest: 92%; posttest: 88%) 
o Outdoors using field investigations (pretest: 93%; posttest: 100%) 
o Using math-based problems, inquiry-based (pretest: 96%; posttest: 100%) 
o Using examples from local geology (pretest: 100%; posttest: 100%) 

 
Other items had a consistently low proportion of teachers who agreed pre- and 

posttest and did not show a statistically significant difference between pre- and post-
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institute (see Table A3 in Appendix A). These items included teachers who agreed science 
process and science content should be taught separately (pretest: 4%; posttest: 0%), 
teachers who feel very comfortable in working calculus-based science problems with their 
students (pretest: 16%; posttest: 11%), teachers who agree they tend to avoid the math 
when they teach science concepts (pretest: 24%; posttest: 17%), and teachers who feel very 
comfortable in using calculus formulas to teach science concepts (pretest: 10%; posttest: 
11%). 

 
Unfavorable results. There were no items that had a statistically significant change 

pre- to posttest in a direction that might suggest an unfavorable result. For some items, 
however, the absence of a significant change in the proportion of teachers who agreed with 
the statement is notable. The proportion of teachers who agreed they would always teach 
the science concepts using an inquiry approach but they don’t have the time, stayed the 
same (pretest: 50%; posttest 50%). The proportion of teachers who agreed their curriculum 
includes all the necessary topics for a quality, comprehensive science experience did not 
increase significantly (pretest: 57%; posttest: 63%). The proportion of teachers who agreed 
their curriculum lacks some important science concepts because they do not feel 
adequately prepared to teach them did not decrease significantly (pretest: 41%; posttest: 
26%). The proportion of teachers who agreed their curriculum lacks some important 
science concepts because there is just not enough time to cover everything also did not 
decrease significantly (pretest: 80%; posttest: 74%). In addition the proportion of teachers 
who agreed that students can gain complete understanding of science concepts through 
lecture, textbook readings, and basic (non-inquiry) activities did not decrease significantly 
(pretest: 15%; posttest: 23%) (see Table A3 in the Appendix A).  
 
Table 9 
Statistically Significant Online Participant, Part I, Survey Items from Secondary Teacher 
Responses Pre- and Post-Institute Summer 2007 

Item 
Proportion 

Agree 
z p 

Favorable Results 
SI.5a I feel very comfortable with my understanding of 
Minnesota geology 

Pre .267 
6.42 <.001 

Post 1.00 
SI.25a I feel very comfortable in using the outdoors as a 
classroom to teach earth science concepts 

Pre .333 
6.00 <.001 

Post 1.00 
SI.35a* My curriculum lacks some important biology 
concepts because our school does not have the money to 
purchase the necessary equipment 

Pre .647 
-5.58 <.001 

Post .000 

I.23 I feel confident that my students will perform well on 
the HNS part of the MCA II 

Pre .500 
4.90 <.001 

Post 1.00 
SI.6a I feel very comfortable with my understanding of 
Southeastern Minnesota geology 

Pre .400 
4.74 <.001 

Post 1.00 
SI.33b I use examples from Minnesota (state) geology as the 
starting point for teaching many earth science concepts 

Pre .400 
4.74 <.001 

Post 1.00 
SI.35b* My curriculum lacks some important biology 
concepts because I can’t keep us with all the advancements 
in biological sciences 

Pre .529 
-4.37 <.001 

Post .000 
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Continued. Table 9 
Statistically Significant Online Participant, Part I, Survey Items from Secondary Teacher 
Responses Pre- and Post-Institute Summer 2007 

Item 
Proportion 

Agree 
z p 

SI.33a I use examples from my local (regional) geology as 
the starting point for teaching many earth science concepts 

Pre .467 
4.14 <.001 

Post 1.00 
SI.29 I feel very comfortable in helping students design 
feasible experimental procedures for science research 

Pre .532 
4.02 <.001 

Post .862 
SI.21b Outdoor field observations and field investigations 
are an important part of my biology curriculum 

Pre .529 
3.89 <.001 

Post 1.00 

I.17a I feel very comfortable with my understanding of the 
K-12 HNS standards 

Pre .625 
3.79 <.001 

Post 1.00 
I.22 I feel very comfortable facilitating inquiry-based 
science lessons for my students 

Pre .625 
3.79 <.001 

Post 1.00 
SI.36 I have all the skills and content background I need to 
effectively teach all the Minnesota science-related standards 
to my students at my grade level 

Pre .471 
3.58 <.001 

Post .808 

SI.30 I have a network of fellow science teachers 
Pre .160 

3.57 <.001 
Post .517 

SI.21 I feel very comfortable in planning inquiry-based 
laboratory investigations for my students 

Pre .366 
3.45 .001 

Post .739 
SI.34a I feel very comfortable with my understanding of the 
latest advances in biological sciences 

Pre .588 
3.45 .001 

Post 1.00 
SI.25 I feel very comfortable in helping students produce 
investigable (testable) questions for science research 

Pre .463 
3.13 .002 

Post .759 
SI.21c As part of my curriculum, my students and I go 
outdoors often to observe and gather data 

Pre .647 
3.05 .002 

Post 1.00 
SI.24 An inquiry-based approach is a common pedagogy in 
my classroom 

Pre .600 
2.95 .003 

Post .870 
SI.22 I have a person or persons to call or e-mail if I have a 
question about science 

Pre .700 
2.65 .008 

Post .913 
I.17 I feel very comfortable with my understanding of the 
HNS standards at my grade level 

Pre .792 
2.51 .012 

Post 1.00 
SI.7 I feel very comfortable in working algebra-based 
science problems with my students 

Pre .767 
2.53 .011 

Post .947 
I.42 My students will show gains in science achievement if I 
use more inquiry-based strategies 

Pre .833 
2.19 .028 

Post 1.00 
SI.12b My students, after taking my course, are comparable 
with science students from any other high school in the state 

Pre .467 
2.14 .032 

Post .800 
SI.20 Students learn more from inquiry-based laboratory 
investigations if the labs are done before the content related 
to the investigation has been covered in the classroom 

Pre .619 
2.01 .044 

Post .808 

*Item was negatively worded, so that a negative z score indicates a favorable change. 
 

Year two cohort results – Part I. Of the 72 items that comprise Part I of the Online 
Participant Survey for secondary teachers, 20 items had statistically significant results at 
p ≤ .05. We list the 20 items from most to least significant and divided by favorable and 
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unfavorable directionality below in Table 10. Effect sizes showed a range of zero (no 
effect) to 2.21 (a very large effect). We also found effect sizes falling into the large to very 
large range (1.2 to 2.21) to be statistically significant (see Table B3 in Appendix B). A few 
items that were not statistically significant showed a moderate effect size greater than 0.6. 
These were: I directly teach and test my students on all of the HNS standards for my grade 
level (Cohen’s h = .74), My students will show gains in science achievement if I use more 
inquiry-based strategies (Cohen’s h = .71), Inquiry is intended to teach science process 
skills and scientific thinking and should not be confused with or used for teaching science 
content (Cohen’s h = .73) (see Table B3 in Appendix B). 
 

Favorable results. Secondary teacher responses to the participant survey show clear 
evidence of an increase in the proportion of teachers whose students keep a scientific 
notebook, who disagree their curriculum lacks some important biology concepts because 
the school does not have the necessary equipment, who feel confident their students will 
perform well on the MCA II tests, and who have the skills, content and experience to 
effectively teach grade level standards. In addition a statistically significantly greater 
proportion of teachers feel very comfortable facilitating inquiry-based science lessons, 
turning student questions into investigable ones, helping students design their own science 
experiments and procedures, and using algebraic formulas to teach science concepts. All 
teacher respondents disagreed post-institute that they could not keep up with all the 
advancements in biological sciences, a significant change from the responses pre-institute. 
A greater proportion of respondents post-institute agreed they feel very comfortable with 
their understanding of local geology, use examples from local geology and use the 
outdoors as a classroom for teaching earth science concepts. Additional evidence showed a 
greater proportion of teachers agreed their students, after taking their course, are 
comparable with science students from any other high school in the state, and they 
converse often with teachers from other school districts (see Table 10). 

 
Some items that did not show statistically significant differences pre- to posttest 

had a consistently high proportion of secondary teachers who agreed both pre- and post-
institute (see Table B3 in Appendix B). These items included teachers who agreed:  

 Their students will show gains in science achievement if they maintain a 
scientific notebook (pretest: 88%; posttest: 100%) 

 Student-directed projects should be a major part of any quality science 
curriculum (pretest: 94%; posttest: 91%) 

 Inquiry-based laboratory investigations are an essential ingredient in the 
learning process for science students (pretest: 98%; posttest: 97%),  

 An inquiry-based approach is an important pedagogy for teaching science 
(pretest: 83%; posttest: 97%) 

 Students learn and remember more when science is taught using inquiry-based 
lab investigations (pretest: 93%; posttest: 96%) 

 Students learn and remember more when earth science is taught outdoors using 
field investigations (pretest: 92%; posttest: 100%) 

 Students learn and remember more when science concepts are taught using 
math-based problems, inquiry-based laboratories, and student-directed projects 
(pretest: 98%; posttest: 92%) 
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 Students learn and remember more when earth science is taught using examples 
from local geology (pretest: 100%; posttest: 100%) 

 
Other items had a consistently low proportion of teachers who agreed pre- and 

posttest and did not show a statistically significant difference between pre- and post-
institute (see Table B3 in Appendix B). These items included teachers who agreed science 
process and science content should be taught separately (pretest: 0%; posttest: 0%) and that 
students can gain complete understanding of science concepts through lecture, textbook 
readings, and basic (non-inquiry) lab activities (pretest: 9%; posttest: 10%). 

 
Unfavorable results. The percentage of secondary teachers who agreed they have a 

person or persons to call or e-mail if they have a question about science decreased 
significantly from pretest to posttest. In addition the proportion of secondary teachers who 
agreed they take their students outdoors often to observe and gather data decreased 
significantly. It is of note that the posttest results for these two items only include two 
respondents. Also the proportion of secondary teachers who agreed they would always 
teach using an inquiry approach but they don’t have the time increased significantly from 
pretest to posttest. The number of respondents for the posttest was three for this item (see 
Table 10). 

 
For some items, the absence of a significant change in the proportion of teachers 

who agreed with the statement is notable. The proportion of secondary teachers who 
agreed they feel very comfortable with their understanding of basic science concepts did 
not increase significantly (pretest: 81%; posttest: 79%), and secondary teacher responses 
across three items regarding integrating student-directed science projects into their 
curriculum also did not change significantly from pretest to posttest (see items SI.2, SI.3, 
and SI.4 in Table B3 in Appendix B). 
 
Table 10 
Statistically Significant Online Participant, Part I, Survey Items from Secondary Teacher 
Responses Pre- and Post-Institute Summer 2008 

Item 
Proportion 

Agree 
z p 

Favorable Results 
I.45 My students keep a scientific notebook which contains 
all their notes, data, questions and reflections 

Pre .200 
7.75 <.001 

Post 1.00 
SI.35a* My curriculum lacks some important biology 
concepts because our school does not have the money to 
purchase the necessary equipment 

Pre .571 
-5.29 <.001 

Post 0 

I.23 I feel confident that my students will perform well on 
the HNS part of the MCA II 

Pre .375 
5.16 <.001 

Post 1.00 
I.16a I have the skills and experience to meet all the grade  
6-12 HNS standards 

Pre .563 
3.53 <.001 

Post 1.00 
I.21 I have all the skills I need to effectively teach the HNS 
standards at my grade level 

Pre .563 
3.53 <.001 

Post 1.00 
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Continued. Table 10 
Statistically Significant Online Participant, Part I, Survey Items from Secondary Teacher 
Responses Pre- and Post-Institute Summer 2008 

Item 
Proportion 

Agree 
z p 

I.22 I feel very comfortable facilitating inquiry-based 
science lessons for my students 

Pre .563 
3.53 <.001 

Post 1.00 
I.36 I feel very comfortable turning student questions into 
ones that can be investigated 

Pre .563 
3.53 <.001 

Post 1.00 
I.28 I feel very comfortable in my ability to help students 
design their own science experiments 

Pre .625 
3.10 .002 

Post 1.00 
SI.29 I feel very comfortable in helping students design 
feasible experimental procedures for science research 

Pre .517 
2.91 .004 

Post .781 
SI.35b* My curriculum lacks some important biology 
concepts because I can’t keep up with all the advancements 
in biological sciences 

Pre .286 
-2.90 .004 

Post 0 

SI.6a I feel very comfortable with my understanding of 
Southeastern Minnesota geology 

Pre .615 
2.85 .004 

Post 1.00 
SI.36 I have all the skills and content background I need to 
effectively teach all the Minnesota science-related standards 
to my students at my grade level 

Pre .511 
2.44 .015 

Post .742 

SI.33a I use examples from my local (regional) geology as 
the starting point for teaching many earth science concepts 

Pre .692 
2.40 .016 

Post 1.00 
SI.12b My students, after taking my course, are comparable 
with science students from any other high school in the state 

Pre .667 
2.19 .028 

Post .923 

SI.26 I feel very comfortable in using algebraic formulas to 
teach science concepts 

Pre .810 
2.05 .041 

Post .952 

SI.37 I converse often with teachers from other school 
districts 

Pre .222 
2.03 .042 

Post .412 
SI.25a I feel very comfortable in using the outdoors as a 
classroom to teach earth science concepts 

Pre .769 
1.97 .048 

Post 1.00 
Unfavorable Results     
SI.22 I have a person or persons to call or e-mail if I have a 
question about science 

Pre .648 
-11.43 <.001 

Post 0 
I.33 I would always teach the science concepts using an 
inquiry approach, but I don’t have the time 

Pre .500 
4.00 <.001 

Post 1.00 
SI.21c As part of my curriculum, my students and I go 
outdoors often to observe and gather data 

Pre .238 
-2.56 .010 

Post 0 
*Item was negatively worded, so that a negative z score indicates a favorable change. 
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Participant Attitudinal Survey Results 

Part II: Topics 
 

Part II of the participant attitudinal survey listed 20 to 22 topics unique to each 
institute. Participants reported how much time it would take them to research and prepare a 
specific lesson or series of lessons for their students on that topic. Possible responses 
included “no time, I’m ready now,” “one hour or less,” “2-3 hours,” “4-6 hours,” and “7 
hours or more.” These responses were reverse coded on a scale from 1 to 5 so that a higher 
score indicates less research and preparation was necessary. A composite mean preparation 
score was then created for each participant. Table 11 below presents the results of t tests to 
determine whether pre-to-post-institute change for both cohorts of participants was 
statistically significant at p ≤ .05. As we show, there was a significant increase in the mean 
preparation score for both cohorts, indicating that participants felt more prepared to teach 
specific topics within their subject areas after taking a MnSTEP course. The size of the 
effect for both cohorts is well within the moderate range. 
 
Table 11 
Results of the Online Participant Survey Part II 

 Cohort 
Mean 

Preparation 
Score* (SD) 

t p 
Cohen’s 

d 

Year 1 Cohort  
(2007 Pre – 2008 Post) 

Pre (N = 164) 2.97 (.83) 
3.51 .001 .79 

Post (N = 26) 3.57 (.68) 

Year 2 Cohort  
(2008 Pre – 2009 Post) 

Pre (N = 170) 3.07 (.75) 
4.21 <.001 .60 

Post (N = 73) 3.53 (.78) 
 

* A score of 3 indicates 2-3 hours of preparation time, and a score of 4 indicates one hour or less 
 

Participant Attitudinal Survey Results 
Part III: Percents 

 
Part III of the Participant Attitudinal Survey asks the following question of teacher 

participants: If you took one typical science unit (lasting two to four weeks) that you teach 
now, what percentage of class time is devoted to each of the following strategies during 
that unit? Fifteen strategies were listed. Participants were instructed that they may use 
decimals (e.g. 0.5%) or may leave strategies blank and that their total should equal 100%. 
See Table A4 for elementary teacher participant responses for year one cohort, Table A5 
for secondary teacher participant responses for year one cohort, Table B4 for elementary 
teacher participant responses for year two cohort, and Table B5 for secondary teacher 
participant responses for year two cohort. 

 
Elementary teacher participant attitudinal survey results – Part III. This 

section presents the part III survey results from the elementary teacher participants of the 
MnSTEP Summer 2007 Institutes (Year one cohort), and 2008 Institutes (Year two 
cohort). 
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Year one cohort results – Part III. The data show clear evidence of significant 

increases for elementary teachers in the percentage of class time devoted to hands-on 
activities or labs (pre: 24.7%; post: 33.8%; t = 2.20, p = .031), and student-directed 
investigations (pre: 8.3%; post: 13.4%; t = 2.21, p = .041). These effects were found to be 
of moderate size. While not statistically significant, there was a large effect in the 
reduction in silent reading (d = -1.28). 

 
Of note is the absence of statistically significant pre- to post-institute change for the 

following strategies: teacher respondents indicated no significant change in the percentage 
of class time devoted pre- to post-institute to reflective writing or processing the learning 
from a lesson (pre: 6.7%; post: 7.0%), and in group work on problems or group discussions 
(pre: 10.3%; post: 8.7%) (see Table A4 in Appendix A). 

 
Year two cohort results – Part III. Elementary teacher respondents reported 

statistically significant decreases, pre- to post-institute, in the mean percent of class time 
they devoted, in a typical science unit, to three strategies: lecture, overheads, and note 
taking (pre: 14.1%; post: 10.6%; t = 2.09, p = .040); reflective writing or processing the 
learning from a lesson (pre: 7.8%; post: 4.7%; t = 2.19, p = .030); and silent reading (pre: 
3.5%; post: 1.3%; t = 3.71, p < .001). Two of the strategies were in a favorable direction 
and one was an unfavorable result. While the size of the effect on silent reading was 
moderate to large, the effect sizes for the other items were in the small to moderate range. 
 

Of note is the absence of statistically significant pre- to post-institute change for the 
following strategies: teacher respondents indicated no significant increase in the percentage 
of class time devoted pre- to post-institute to student-directed investigations (pre: 10.3%; 
post: 8.6%), and student presentations (pre: 5.5%; post: 3.5%). In addition teacher 
respondents indicated no significant decrease in teacher demonstrations (pre: 9.4%; post: 
8.6%), and teacher-assigned projects (pre: 9.3%; post: 8.6%) (see Table B4 in Appendix 
B). 

 
Secondary teacher participant attitudinal survey results – Part III. This section 

presents the part III survey results of the secondary teacher participants of the MnSTEP 
Summer 2007 Institutes (Year one cohort), and 2008 Institutes (Year two cohort). 
 

Year one cohort results – Part III. The data show clear evidence of a significant 
decrease for secondary teachers in the percentage of class time devoted to lecture, 
overheads, and note taking (pre: 22.0%; post: 16.7%; t = 2.82, p = .006), and a significant 
increase in the percentage of class time devoted to group work on problems or group 
discussions (pre: 8.5; post: 13.3%; t = 2.21, p = .030). The sizes of these effects were in the 
moderate range. 

 
Of note is the absence of statistically significant pre- to post-institute change for the 

following strategies: secondary teacher respondents did not indicate a statistically 
significant increase in the percentage of class time they devoted to student-directed 
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investigations (pre: 8.9%; post: 7.1%), or to student presentations (pre: 5.0%; post: 4.9%) 
(see Table A5 in Appendix A). 

 
Year two cohort results – Part III. Secondary teacher respondents reported 

statistically significant decreases, pre- to post-institute, in the mean percent of class time 
they devoted, in a typical science unit, to three strategies: silent reading (pre: 4.2%; post: 
1.3%; t = 4.08, p < .001); testing (pre: 6.2%; post: 4.5%; t = 2.20, p = .029); and lecture, 
overheads, and note taking (pre: 20.1%; post: 15.5%; t = 2.09, p = .041). Of these, the 
effect on silent reading was large, and the effect sizes for the other two outcomes were 
small to moderate. The percentage of time devoted to the following two strategies 
decreased significantly pre- to post-institute in an unfavorable direction: student 
presentations (pre: 5.1%; post: 3.3%; t = 2.01, p = .048), and reflective writing or 
processing the learning from a lesson (pre: 6.0%; post: 3.1%; t = 2.37, p = .022). The sizes 
of these effects were moderate. 

 
Of note is the absence of statistically significant pre- to post-institute change for the 

following strategies: teacher demonstrations (pre: 5.9%; post: 5.5%) and producing, 
collecting, and working with student questions (pre: 6.5%; post: 6.4%) (see Table B5 in 
Appendix B). 
 

Participant Attitudinal Survey Results 
Part IV: Strategies 

 
Part IV of the Participant Attitudinal Survey consists of 17 items, each of which 

lists a specific teaching strategy. Respondents rated the frequency with which they used 
each strategy in their science teaching before and after attending a MnSTEP institute. 
Overall significant increases from pre- to posttest in the proportions of teachers reporting 
that they used strategies often or very often occurred for more strategies among secondary 
teachers than elementary teachers and occurred more for the year two cohort than for the 
year one cohort. 

 
Elementary teacher participant attitudinal survey results – Part IV. In this 

section we present the part IV survey results of the elementary teacher participants of 
MnSTEP Summer 2007 and 2008 Institutes overall and then results for the year one cohort 
only and for the year two cohort only. Elementary respondents rated the frequency with 
which they used each strategy on a five-point scale (never, very rarely, sometimes, often, 
or very often). 
 

Overall results – Part IV. From year one to year two, the number of teaching 
strategies with significant pre-to-post increases in the proportion of elementary teachers 
who report using them often or very often increased from two to seven out of a total of 17 
strategies. This change suggests that MnSTEP participants increased their use of inquiry-
based teaching strategies to a greater degree in year two than in year one. Effect sizes 
ranged across both cohort years from .01 (a trivial effect) to .67(a moderate effect) (see 
Tables A6 and B6 in the Appendices). 
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Year one cohort results – Part IV. The proportion of elementary teachers 
responding with “often” or “very often” increased significantly from pre- to posttest for 
two of the 17 strategies: providing a question, but letting students design the procedure to 
answer it (pre: 11.1%; post: 36.4%; z = 2.27, p = .023); and introducing content and 
vocabulary during student exploration of phenomena (pre: 51.9%; post: 81.8%; z = 2.81, 
p = .005). For three strategies, the proportion of teachers reporting that they often or very 
often use the strategies decreased from pre- to posttest, though not statistically 
significantly. Calculations of effect sizes showed a range of .01 (trivial) to .65 (moderate) 
(see Table A6 in Appendix A). 

 
Year two cohort results – Part IV. In year two, the proportion of elementary 

teachers responding with “often” or “very often” increased significantly from pre- to 
posttest on seven of the 17 strategies: 

 
 Collecting and posting questions from students (pre: 27.7%; post: 45.0%; 

z = 1.99, p = .046) 
 Starting with a general observational activity before starting a topic or unit  

(pre: 51.7%; post: 60.0%; z = 6.34, p < .001) 
 Turning student statements or observations into questions 

(pre: 20.8%; post: 52.5%; z = 3.70, p < .001) 
 Formative assessment during student investigations and discussions 

(pre: 27.5%; post: 45.0% z = 2.02, p = .044) 
 Doing hands-on activities before chapter readings or introducing vocabulary  

(pre: 46.6%; post: 67.5%; z = 2.47, p = .014) 
 Student notebooks or journals used for data recording, reflection, and questions  

(pre: 35.1%; post: 57.5%; z = 2.56, p = .011) 
 Using open-ended questions with students (pre: 53.0%; post: 80.0%; 

z = 3.58, p < .001) 
 
The proportion of teachers responding with “often” or “very often” did not decrease 

between pre- and posttest for any of the 17 strategies. Effect sizes showed a range of .07 
(trivial) to .67 (moderate) (see Table B6 in Appendix B). 
 

Secondary teacher participant attitudinal survey results – Part IV. In this 
section we present the part IV survey results of the secondary teacher participants of 
MnSTEP Summer 2007 and 2008 Institutes overall, and then results for the year one 
cohort only and for the year two cohort only. Secondary respondents rated the frequency 
with which they used each strategy on a six-point scale (never, very rarely, rarely, 
sometimes, often, or very often). 
 

Overall results – Part IV. From year one to year two, the number of teaching 
strategies with significant pre-to-post increases in the proportion of secondary teachers 
who report using them often or very often increased from three to 11 out of a total of 17. 
While part of this change may be due to an increased sample size for the year two cohort, it 
suggests that MnSTEP participants increased their use of inquiry-based teaching strategies 
to a greater degree in year two than in year one. In addition, Cohen’s h showed larger 
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effect sizes for the year two cohort. Effect sizes ranged across both cohort years from .04 
(trivial) .75 (moderate to large) (see Tables A7 and B7 in the Appendices). 

 
Two strategies increased significantly in both secondary cohorts: formative 

assessment during student investigations and discussions, and hands-on activities before 
chapter readings or introducing vocabulary. Effect sizes for these two strategies in the year 
one cohort were .40 and .63 respectively and in the year two cohort were .58 and .75 
respectively. 
 

Year one cohort results – Part IV. The proportion of secondary teachers 
responding with “often” or “very often” increased significantly from pre- to posttest for 
three of the 17 strategies: developing investigable questions with students (pre: 19.8%; 
post: 41.9%; z = 2.29, p = .022), formative assessment during student investigations and 
discussions (pre: 31.8%; post: 51.6%; z = 1.98, p = .048), and doing hands-on activities 
before chapter readings or introducing vocabulary (pre: 27.3%; post: 58.1%; z = 3.13,  
p = .002). The proportion of teachers responding with “often” or “very often” did not 
decrease between pre- and posttest for any of the 17 strategies. Effect sizes showed a range 
of .04 (trivial) to .63 (moderate) (see Table A7 in Appendix A). 

 
Year two cohort results – Part IV. The following year the proportion of secondary 

teachers responding with “often” or “very often” increased significantly from pre- to 
posttest for 11 of the 17 strategies: 

 
 Using computers to manipulate or present student data (pre: 13.9%; post: 39.4%;  

z = 2.79, p = .005) 
 Students forming their own explanation for experimental results (pre: 42.6%;  

post: 72.7%; z = 3.31, p = .001) 
 Collecting and posting questions from students (pre: 13.9%; post: 33.3%; 

z = 2.20, p = .028) 
 Starting with a general observational activity before starting a topic or unit  

(pre: 41.7%; post: 63.6%; z = 4.02, p < .001) 
 Students designing procedures, protocols, or charts for data collecting (pre: 25.0%; 

post: 45.5%; z = 2.13, p = .033) 
 Formative assessment during student investigations and discussions (pre: 35.2%; 

post: 63.6%; z = 2.98, p = .003) 
 Students working in groups to collectively solve a problem (pre: 68.5%; 

post: 87.9%; z = 2.68, p = .007) 
 Doing hands-on activities before chapter readings or introducing vocabulary  

(pre: 33.3%; post: 69.7%; z = 3.95, p < .001) 
 Student notebooks or journals used for data recording, reflection, and questions  

(pre: 29.6%; post: 53.1%; z = 2.38, p = .017) 
 Using open-ended questions with students (pre: 56.5%; post: 81.8%; z = 3.08,  

p = .002) 
 Determining students’ understanding (prior knowledge) of a topic before beginning 

a unit (pre: 47.2%; post: 69.7%; z = 2.41, p = .016) 
 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement   27 
 

The proportion of teachers responding with “often” or “very often” did not decrease 
between pre- and posttest on any of the 17 strategies. Effect sizes showed a range of .21 
(small) to .75 (moderately large) (see Table B7 in Appendix B). 

 
 

Participant Attitudinal Survey Results 
Part V: Questions 

 
Part V of the participant attitudinal survey consists of one to two questions per 

institute regarding the use of inquiry-based projects and field trips in the classroom. Tables 
12 and 13 below depict the results of Part V for MnSTEP Summer 2007 Institutes (year 
one cohort), and 2008 Institutes (year two cohort), respectively. For each of the four 
questions, the question on the survey and the institutes receiving each question are 
presented below. 
 

Question 1. How many times this school year, as part of the science curriculum, 
did you have your students develop their own testable question, design an experiment, 
collect data, and present results? Institutes (6): Elementary biology/environmental science, 
elementary chemistry, elementary earth science, elementary physics, elementary inquiry 
and assessment, secondary inquiry and assessment 

 
Question 2a. How many times this school year, as part of the science curriculum, 

did you take your students outdoors? Institutes (4): Elementary biology/environmental 
science, elementary earth science, secondary biology/environmental science, secondary 
earth science (TIMES Project) 

 
Question 2b. How many times this school year, as part of your chemistry 

curriculum, did you take your students on a field trip to experience an application of 
chemistry in the community? Institutes (2): Elementary chemistry, elementary physics 
 
 Question 3. How many times this school year, as part of your physics curriculum, 
did you have your students complete a group or individual physics project for display or 
presentation? Institutes (5): ChemCAL, PhASE, secondary chemistry, secondary physics, 
secondary biology/environmental science 
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Table 12 
Results of Attitude Survey – Part V, Year 1 Cohort (2007 Institutes) 

Question 
 N of 

Teachers 
Mean SD Difference  

t test  Cohen’s 
d  t p 

1 
Pre 76 1.57 2.07 

1.11 2.08 .040 .41 Post 28 2.68 3.19 

2a 
Pre 59 8.68 18.56 

-1.62 -0.37 .715 -.12 Post 18 7.06 4.26 

2b 
Pre 27 0.30 0.54 

-0.08 -0.37 .713 -.16 Post 9 0.22 0.44 

3 
Pre 73 2.34 2.17 

0.47 0.08 .426 .23 Post 16 2.81 1.94 
 
 

Table 13 
Results of Attitude Survey – Part V, Year 2 Cohort (2008 Institutes) 

Question 
 N of 

Teachers 
Mean SD Difference 

t test  Cohen’s 
d  t p 

1 
Pre 162 1.81 3.25 

0.93 1.55 .123 .25 Post 42 2.74 4.10 

2a 
Pre 93 11.10 25.83 

-2.72 -0.58 .560 -.14 Post 32 8.38 8.47 

2b 
Pre 60 0.28 0.59 

.13 .82 .414 .24 Post 17 0.41 0.51 

3 
Pre 79 2.44 2.04 

0.23 0.43 .669 .10 Post 21 2.67 2.42 
 

Overall results, Part V. Among all questions in Part V, only question 1 for cohort 
one resulted in a significant increase from pre- to posttest. The mean number of times 
elementary and inquiry participants had their students design and conduct their own 
experiments increased significantly from 1.57 times to 2.68 times per school year. The size 
of this effect was small to moderate. 

 
Increases from pre- to posttest also occurred with question 3 for cohort one and 

questions 1, 2b, and 3 for cohort two, though none of these increases was significant. 
Effect sizes for all of these items were trivial to small. Among elementary and secondary 
biology and earth science institutes, the mean number of trips outdoors to study science 
decreased for both cohorts, though these decreases were not significant. Overall the 
number of field trips to study elementary chemistry and physics in the community were 
very low for both cohorts at both pre- and posttest, with fewer than half of participants 
taking even one field trip per year, on average. 

 
It is notable that for item 2a, several participants responded that they took their 

students outside to study science between 60 and 150 times in one school year. While not 
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impossible, this seems unlikely, and may be the result of an error. Two participants 
reported values over 60 on cohort 1 pretests, and five participants reported values over 60 
on cohort 2 pretests; no participants , however, reported values exceeding 60 on either 
posttest. The greatest number of times a participant reported taking students outdoors on a 
posttest was 34. This information suggests that the pre to post decreases in the mean 
number of times teachers took their students outside should be interpreted with caution. 
 
 Student Content Test Results 
 
 Students of MnSTEP teacher participants took topic-specific content knowledge 
tests prior to the teachers’ attendance at the institute (pretest) and a year later after the 
teachers’ attendance (posttest). In addition to create a control group, participant teachers 
were asked to recruit a colleague to distribute the same science content test to a matching 
grade-level class of students. If the colleague chosen had participated in a previous 
MnSTEP institute, the colleague’s student tests were excluded from the control group. This 
section presents the results of the participant’s student class pre- versus posttests and the 
participant’s student class posttests versus their colleague’s student class posttests. We 
present the results for the year one cohort and the year two cohort separately. 
 

Year one cohort results. In the summer of 2007, MnSTEP enrolled 213 
elementary, middle school, and high school science teachers in 12 institutes. Of the 213 
summer 2007 participants, 107 administered at least one science content test appropriate to 
their teaching assignment to a class prior to attending an institute (pre-institute) for a total 
of 114 pretests. And 59 administered at least one content test to a class of the next year’s 
students in spring 2008 (post-institute) for a total of 64 posttests (see Table 14 below). Of 
the 213, 41 teachers administered both a pre- and posttest. 

 
Results of participant pre- and post- student tests. Comparing the year one cohort 

of participant teachers’ students’ pre- and posttests, more than half of the classes (63%) 
had an increase in mean percent correct on the posttest, 34% had a statistically 
significantly larger proportion of test items correct (at p ≤ .05), and 12% had a statistically 
significant lower percentage correct. Effect sizes showed a range from zero (no effect) to 
.78 (moderate to large). Effect sizes of at least .20, indicating small to moderately large 
effects, have all been found to be statistically significant, with one exception (an 
elementary inquiry and assessment test where z = 1.80, p = .071, and Cohen’s h = .32) (see 
Table A8 in Appendix A). 

 
Results of participant and control student tests. Fifteen participant teachers 

recruited a colleague to distribute the same science content test to a matching grade-level 
class of students. Eleven of the 15 MnSTEP participant’s classes answered a larger 
proportion of the questions correctly than their colleague’s classes. One of the remaining 
four was significantly lower. Effect sizes showed a range from zero (no effect) to .48 
(small to moderate). Effect sizes of at least .20, indicating small to moderate effects, were 
found to be statistically significant (see Table A9 in Appendix A). 
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Results of participant student tests by grade-level. Data for participants who 
submitted at least one pretest and one posttest were analyzed by grade-level. Four out of 
five classes of students of MnSTEP participants in grades K to 5 performed statistically 
significantly better on a test of science content knowledge after their teachers participated 
in the institute. (see Table A10 in Appendix A). One class of students in grades 6 to 8 
performed significantly better in the posttest whereas two classes of students in the middle 
grades showed no significant difference in performance. Effect sizes ranging from .02 to 
.08 were trivial even with the significance finding. Of the five classes of students in grades 
9 to 12, four classes showed evidence of improved performance in posttests, all with trivial 
effect sizes (see Table A10 in Appendix A).  
 

Year two cohort results. Of the 380 summer 2008 participants, we received 176 
pretests and 69 posttests from teachers who taught classes at the 3rd grade level and above 
(see Table 14 below)3. Fifty-four teachers administered both a pre- and posttest. Pretests 
submitted by participants of the 2009 summer institutes were included as part of the 2008 
(year two cohort) posttest control group.  
 

                                                 
3 Teachers of kindergarten and grades 1 and 2 participated in MnSTEP summer 2008 institutes, but we 
excluded their student content test results from the year two cohort analyses because we felt the tests were 
inappropriate knowledge measures for their grade-levels. 
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Table 14 
Number and Mean Percent Correct of Participant Students’ Tests by Institute  

Institute 

2008 Cohort  2007 Cohort 

Number of 
Institute 

Attendees1 

Pretests: Mean 
Percent Correct 

(N) 

Posttests: Mean 
Percent Correct 

(N) 

 
Number of 

Institute 
Attendees 

Pretests: Mean 
Percent Correct 

(N) 

Posttests: Mean 
Percent Correct 

(N) 

Elem Biology 47  65 (13) 73 (5)  20 62 (15) 69 (8) 

Secondary Biology 24  63 (24) 63 (5)  19 66 (9) 65 (3) 

ChemCAL  30 52 (6) 27 (2)  19 30 (10) 24 (3) 

Elem Chemistry 44  32 (17) 32 (5)  12 28 (5) 29 (3) 

Secondary Chemistry 23 47 (19) 39 (5)  10 29 (7) 41 (1) 

Elem Earth Science 47  63 (22) 64 (10)   9 67 (8) 75 (2) 

Elem Inquiry 41  70 (15) 72 (6)  22 64 (15) 60 (8) 

Secondary Inquiry 20  64 (16) 70 (5)  24 65 (19) 63 (7) 

PhASE 28  29 (2) 25 (4)  13 71 (1) 41 (5) 

Elem Physics 35  63 (16) 67 (11)  15 54 (7) 63 (9) 

Secondary Physics 21  25 (9) 53 (3)  15 33 (6) 54 (3) 

TIMES Project 20 51 (17) 54 (8)  16 51 (12) 54 (12) 

Total 380 (176) (69)  213 (114) (64) 
1 This column includes all teacher participants in MnSTEP institutes. While data from kindergarten and first and second grade classrooms is not included in 
analyses in subsequent columns for the 2008 cohort, K-2 teachers are included here as institute attendees. 
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Results for all participants who submitted at least one pretest or posttest. Data for 

all participants who submitted at least one pretest and one posttest were analyzed by 
institute. The students of MnSTEP participants from five institutes performed statistically 
significantly better on a test of science content knowledge after their teachers participated 
in the institute, while students of participants from one institute performed worse. Figure 1 
below depicts the difference in proportion of correct answers pre- to post-institute (for full 
results, see Table B8). Calculation of effect sizes ranged from zero, indicating trivial to 
.30, indicating a small to moderate effect (see Table B8 in Appendix B). 
 

Figure 1 
Differences in Student Content Tests Pre and Post Teacher Participation  
Summer 2008 

*Statistically significant at p < .05

** Statistically significant at p < .001

Pre-institute content tests were given to students the spring before teacher participation that summer. 
Post-institute content tests were given to classes the spring following institute participation. 
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Results of participant and control student tests The students of MnSTEP 

participants from five institutes performed statistically significantly better on a test of 
science content knowledge than did a control group of students in the same grade whose 
teachers did not participate in MnSTEP, while students of participants from two institutes 
fell behind students in the control group. These results are presented in Figure 2 (for full 
results, see Table B9). Effect sizes showed a range from zero (no effect) to .24 (small) (see 
Table B9 in Appendix B). 
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Figure 2 
Differences in Student Content Posttests of Participant and Control 
Teachers Spring 2009 

*Statistically significant at p < .05
** Statistically significant at p < .001
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Results for participants who submitted both pre- and posttests. Results for 

participants who submitted both pre- and posttests were analyzed at both the classroom and 
institute levels. At the classroom level, variations in sample size resulted in a wide range of 
differences in proportions that were found to be significant, with pre- to posttest 
differences as small as 6 percent and as large as 45 percent. Of the 54 pre and post pairs, 
the mean proportion of correct responses increased from pre- to posttest in 67 percent of 
the classes, and decreased in 26 percent of classes. Effect sizes ranged from zero (no 
effect) .94 (moderately large effect). 

 
Among the same group of year two participants who submitted both a pre- and a 

posttest (N = 54), 28 percent of classes scored statistically significantly higher on the 
posttest than on the pretest, and six percent scored significantly lower (see Table B10). 
Effect sizes of at least .20, indicating small to moderately large effects, were also found to 
be statistically significant with the exception of two classes, one with z = -1.90, p = .057, 
Cohen’s h = .22; and the other with z = 1.93, p .053, Cohen’s h = .20 (see Table B10 in 
Appendix B). 

 
At the institute level, the students of teachers from eight institutes who submitted 

both a pretest and a posttest scored significantly higher on the posttest, while students from 
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three institutes scored significantly lower on the posttest. Effect sizes ranged from .02 
(trivial) to .41 (small to moderate) (see Table B11 in Appendix B). 

 
Seven of these teachers participated in more than one 2008 MnSTEP institute, and 

their students’ results across classes were fairly consistent. That is, if one of a participant’s 
classes did not score significantly differently on the posttest, it is likely that the other class 
did not either. For the one teacher whose students performed significantly higher on the 
posttest, this was true across both classes. 

 
 Among year two participants who submitted a posttest and recruited a comparison 
colleague as a control who also submitted a posttest (N = 23), 39 percent of participants’ 
classes scored statistically significantly higher than did control teachers’ classes, while 9 
percent of participants’ classes scored significantly lower than control teachers’ classes 
(see Table B12). Overall control teachers’ students performed better than participant 
teachers’ students (z = -4.56, p < .001). The sample was not large enough to perform a 
comparison between participant and control pairs from the same teacher by institute. Effect 
sizes ranged from zero (no effects) to .47 (small to moderate). Effect sizes of at least .20 
were found to be statistically significant. 
 

MCA-II Test Results 

 
The Minnesota Comprehensive Assessment in Science (MCA-II) was administered 

statewide for the first time in spring 2008 to all 5th and 8th grade students and in one 
district-selected grade in high school (usually 10th grade). A “Scaled Score” from 1-99 is 
determined based on proficiency cut scores set by the state. This score is not percentage 
correct but is calculated by formula each year depending on the difficulty of the test and 
the number of test items per strand. A score of 50 indicated that the student has “met 
proficiency in the science standards.” Scores higher or lower than 50 indicates the level to 
which the student met or did not meet the science standards. 
 

Teachers who participated in a 2007 or 2008 summer institute were to provide 
MCA-II science test data if their students took the test in spring 2008 and spring 2009, 
respectively. To date 24 teachers have submitted state MCA-II science test data: nine with 
fifth grade tests, seven with eighth grade tests, and eight with high school tests (usually 
10th grade). For fifth grade classes, the mean percent proficient or higher was 55. For 
eighth grade classes, the mean percent proficient or higher was 43. For high school classes, 
the mean percent proficient or higher was 40 (see Tables A11 and B13). 
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TABLE A1 Summary of Participant Knowledge Gain Pretest to Posttest, Summer 2008 

Program  
Pretest 
Score 

Posttest 
Score 

Pre To Post 
Gain 

N With 
Pre- And 
Posttests 

N with 
Significant 

Gain** 

Number of 
test items 

Elem Biology 
(Metro) 

Mean 12.7 17.9 5.2* 
23 23(100%) 24 

SD 2.5 2.0 2.2 
Elem Biology 
(NW) 

Mean 12.1 20.4 8.2* 
23 23(100%) 25 

SD 3.5 3.2 2.0 
Elem Chem 
(7/7) 

Mean 7.2 10.1 2.9* 
20 18(90%) 11 

SD 2.5 .9 2.1 
Elem Chem 
(7/14) 

Mean 10.7 16.6 5.9* 
23 21(91%) 19 

SD 3.6 2.0 2.9 
Elem Earth Sci 
(Metro) 

Mean 10.5 17.1 6.7* 
22 22(100%) 20 

SD 3.6 2.5 2.8 
Elem Earth Sci 
(NE) 

Mean 12.4 14.3 1.9* 
21 14(67%) 20 

SD 2.9 2.5 2.5 
Elem Inquiry 
(Metro) 

Mean 9.5 12.3 2.8* 
24 21(88%) 16 

SD 2.0 1.9 2.4 
Elem Inquiry 
(SW) 

Mean 15.4 18.6 3.3* 
16 14(88%) 21 

SD 2.5 1.3 2.6 
Elem Physics 
(Metro) 

Mean 13.1 16.3 3.1* 
22 19(86%) 22 

SD 2.1 2.4 2.5 
Elem Physics 
(SE) 

Mean 15.1 
3.4 

19.9 
3.4 

4.8* 
4.7 

11 8(73%) 26 
SD

Secondary 
Biology 

Mean 14.3 20.1 5.8* 
21 21(100%) 24 

SD 3.6 1.9 2.6 
Secondary 
Chemistry 

Mean 16.1 17.4 1.4* 
22 8(36%) 24 

SD 3.6 2.7 1.5 
 

  *Mean pre- to posttest gain is statistically significant, t-test for paired observations, p < .05 (two-tailed). 
 

**Paired sample t-test, p  .15. See, Mathematics and Science Partnerships Teacher Content Knowledge (MSPTCK) software,  
User’s Guide for On Line MSP APR, Appendix B, p. 34. 
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Continued TABLE A1 Summary of Participant Knowledge Gain Pretest to Posttest, Summer 2008 

Program  
Pretest 
Score 

Posttest 
Score 

Pre To Post 
Gain 

N With 
Pre- And 
Posttests 

N with 
Significant 

Gain** 

Number of 
test items 

Sec Earth Sci 
(TIMES XII) 

Mean 47.1 61.3 14.2* 
20 19(95%) 80 

SD 11.0 6.2 8.6 
Secondary 
Inquiry 

Mean 21.5 23.6 2.2* 
20 16(80%) 30 

SD 2.7 2.5 2.6 
Secondary 
Physics 

Mean 24.9 32.3 7.4* 
21 10(48%) 53 

SD 13.9 14.0 8.9 

ChemCAL 
Mean 8.2 16.2 8.1* 

19 19(100%) 28 
SD 3.2 3.2 3.1 

PhASE 
Cohort 3 

Mean 6.57 12.1 5.6* 
7 7(100%) 18 

SD 1.5 2.1 1.1 
PhASE 
Cohort 4 

Mean 7.8 15.8 8* 
15 15(100%) 20 

SD 2.3 2.6 3.3 

TOTAL    350 298(85%)

 

  *Mean pre- to posttest gain is statistically significant, t-test for paired observations, p < .05 (two-tailed). 
 

**Paired sample t-test, p  .15. See, Mathematics and Science Partnerships Teacher Content Knowledge (MSPTCK) software,  
User’s Guide for On Line MSP APR, Appendix B, p. 34. 
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Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant Responses 
Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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I.1 I understand science 
concepts well enough to 
be effective in teaching 
elementary science 

Pre  9 38 7 54 . 83 
.71 .48 .17 

Post  2 11 6 19 .89 

I.2 I find it difficult to 
explain to students how 
science works 

Pre 5 26 23  54 .43 

-1.87 .06 .48 
Post 2 13 3 1 19 .21 

I.3 I am typically able to 
answer students’ 
questions regarding 
[elementary] science 

Pre 1 17 35 1 54 .667 
3.42 .001 .77 

Post  1 14 4 19 .947 

I.4 I wonder if I have 
the necessary skills to 
teach science 

Pre 7 22 24 1 54 .463 
-1.16 .244 .29 

Post 3 10 5 1 19 .316 

I.5 Students can learn all 
the science they need to 
know through readings 
and discussion 

Pre 38 16   54 0 No 
difference, 
none agree 

0 
Post 11 8   19 0 

I.6 When a student has 
difficulty understanding 
a science concept, I am 
usually at a loss as to 
how to help the student 

Pre 3 41 10  54 .185 

-.28 .783 .08 
Post 3 13 3  19 .158 

I.7 When teaching 
science, I usually 
welcome student 
questions 

Pre  2 27 25 54 .963 
1.44 .150 .40 

Post   10 9 19 1 

I.8 I usually teach 
science at the end of the 
school day 

Pre 6 20 23 4 53 .509 
-1.53 .127 .39 

Post  13 6  19 .316 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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I.9 I don’t like dealing 
with all the materials and 
mess of doing science 
activities 

Pre 17 27 10  54 .185 
-3.50 <.001 .90 

Post 6 13   19 0 

I.10 Science is not as 
important in my 
curriculum as reading 
and math 

Pre 11 24 18 1 54 .352 
.13 .897 .04 

Post 4 8 6 1 19 .368 

I.11 I often provide my 
students with relevant 
examples of the 
application of 
[elementary] science 

Pre  21 21 3 45 .533 

1.02 .306 .35 

Post  3 7  10 .7 

I.11a I take my students 
outdoors to observe and 
investigate biology, 
environmental, earth 
science 

Pre  3 4 2 9 .667 

.53 .596 .25 

Post  2 6 1 9 .778 

I.12 Of all the science 
units I teach, [the science 
area of that workshop]-
related ones are my 
favorite 

Pre 2 25 21 6 54 .5 

.60 .55 .16 

Post  8 10 1 19 .579 

SI.1 Student-directed 
science projects should 
be a major part of any 
quality science 
curriculum 

Pre   34 20 54 1 No 
difference, 
all agree 

0 

Post   13 11 24 1 

SI.2 Student-directed 
science projects are a 
major part of my 
curriculum in science 

Pre 1 31 17 5 54 .407 

1.82 .068 .45 
Post 1 8 11 4 24 .625 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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SI.3 Student-directed 
science projects need to be 
more common in my 
science curriculum 

Pre 1 4 36 13 54 .907 

-.41 .679 .10 
Post 1 2 17 4 24 .875 

I.16 I have the skills and 
experience to meet all the 
grade K-6 History and 
Nature of Science (HNS) 
standards if I were 

Pre 8 48 16 5 77 .273 

1.35 .177 .30 

Post 3 14 10 2 29 .414 

I.16a I have the skills and 
experience to meet all the 
grade 6-12 HNS standards 
if I were assessed on these 
standards 

Pre  10 12 2 24 .583 

-1.24 .213 .45 

Post 1 6 4  11 .364 

I.17 I feel very comfortable 
with my understanding of 
the HNS standards at my 
grade level 

Pre 2 43 28 5 78 .423 
2.75 .006 .57 

Post 1 8 16 5 30 .7 

I.17a I feel very 
comfortable with my 
understanding of the K-12 
Minnesota HNS standards 

Pre 1 8 14 1 24 .625 
2.16 .031 .70 

Post  1 9 1 11 .909 

I.18 I rely on my students 
to pick up the skills and 
content outlined in the 
HNS standards as we move 
through our science 

Pre 2 46 30  78 .385 

-.50 .616 .13 

Post 1 19 10  30 .333 

I.19 I directly teach and test 
my students on all of the 
HNS standards for my 
grade level 

Pre 12 48 17 1 78 .231 
1.46 .145 .33 

Post 4 14 9 2 29 .379 

I.20 Science process and 
science content should be 
taught separately 

Pre 19 57 2  78 .026 
-1.43 .152 .35 

Post 8 22   30 0 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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I.21 I have all the skills I 
need to effectively teach the 
HNS standards at my grade 
level 

Pre 4 43 29 2 78 .397 
2.27 .023 .46 

Post 1 10 18 1 30 .633 

I.22 I feel very comfortable 
facilitating inquiry-based 
science lessons for my 
students 

Pre  33 41 4 78 .577 
1.99 .047 .41 

Post  7 20 3 30 .767 

I.23 I feel confident that my 
students will perform well 
on the HNS part of the 
MCA II 

Pre 1 50 23  74 .311 
2.25 .024 .49 

Post 1 12 16  29 .552 

I.24 I feel very comfortable 
with my understanding of 
the [elementary] science 
standards at my grade level 

Pre  32 21 1 54 .407 
2.20 .028 .55 

Post  6 10 3 19 .684 

SI.36 I have all the skills 
and content background I 
need to effectively teach all 
the Minnesota science-
related 

Pre 3 40 10 1 54 .204 

3.46 .001 .91 

Post  7 11 1 19 .632 

I.26 I directly teach and test 
my students on all of the 
[elementary] science 
standards for my grade level 

Pre 6 37 11  54 .204 
.52 .605 .14 

Post 2 12 3 2 19 .263 

I.27 I feel confident that my 
students will perform well 
on the [elementary] part of 
the MCA II 

Pre 4 36 13  53 .245 
1.93 .053 .52 

Post 1 8 9  18 .5 

I.28 I feel very comfortable 
in my ability to help 
students design their own 
science experiments 

Pre 2 38 32 6 78 
.487 

 
1.74 .081 .37 

Post 2 8 19 1 30 .667 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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SI.19 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done after the 
content related to 

Pre  22 30 2 54 .593 

-1.73 .083 .44 

Post  12 7  19 .368 

SI.20 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done before the 
content related to 

Pre 1 15 36 2 54 .704 

.77 .445 .21 

Post  4 13 2 19 .789 

SI.21 I feel very comfortable 
in planning inquiry-based 
laboratory investigations for 
my students 

Pre 1 29 21 3 54 .444 

1.44 .149 .38 
Post 1 6 10 2 19 .632 

SI.22 I have a person or 
persons to call or e-mail if I 
have a question about 
science 

Pre 2 17 31 4 54 .648 
.29 .773 .06 

Post 0 6 12 1 19 .684 

I.33 I would always teach the 
[elementary] science 
concepts using an inquiry 
approach, but I don’t have 
the time 

Pre 1 34 37 6 78 .551 
-1.11 .268 .24 

Post 1 16 13  30 .433 

SI.25 I feel very comfortable 
in helping students produce 
investigable (testable) 
questions for science 
research 

Pre 1 37 13 2 53 .283 

3.35 .001 .80 

Post 2 6 16  24 .667 

SI.29 I feel very comfortable 
in helping students design 
feasible experimental 
procedures for science 
research 

Pre 3 33 16 2 54 .333 

2.70 .007 .65 

Post 1 7 15  23 .652 

I.36 I feel very comfortable 
turning student questions 
into ones that can be 
investigated 

Pre 2 32 39 5 78 .564 
1.22 .221 .23 

Post 1 8 19 1 29 .67 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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SI.30 I have a network of 
fellow science teachers 

Pre 10 28 12 2 52 .269 
-.95 .341 .24 

Post 2 17 2 2 23 .174 

SI.31 I feel isolated as a 
science teacher 

Pre 3 35 11 5 54 .296 
-.04 .967 .02 

Post 2 15 7  24 .292 

SI.32 I am active at the 
district level in matters 
related to the science 
curriculum 

Pre 4 21 21 8 54 .537 

.04 .970 0 
Post 1 10 10 3 24 .542 

SI.34 I attend science-related 
professional development 
programs at often as I can 

Pre 2 20 21 11 54 .593 
1.87 .062 .44 

Post  5 17 2 24 .792 

SI.37 I converse often with 
teachers from other school 
districts 

Pre 4 30 19 1 54 .371 
-2.03 .043 .46 

Post 2 18 4  24 .167 

I.42 My students will show 
gains in science achievement 
if I use more inquiry-based 
strategies 

Pre  4 58 16 78 .949 
2.05 .04 .45 

Post   29 1 30 1 

I.43 My students will show 
gains in science achievement 
if they maintain a scientific 
notebook 

Pre 1 8 51 17 77 .883 
1.70 .089 .36 

Post  1 28 1 30 .967 
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Continued. Table A2 All Elementary MnSTEP Summer 2007 Institutes – Participant 
Responses Pre- Versus Post-Institute to Part I, Online Participant Survey 

 
z-test for two 
proportions 
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I.44  Inquiry is intended to 
teach science process skills 
and scientific thinking, and 
should not be confused with 
or used for teaching science 
content 

Pre 11 52 13 2 78 .192 

.09 .928 .03 

Post 3 21 6  30 .2 

I.45 My students keep a 
scientific notebook which 
contains all their notes, data, 
questions and reflections 

Pre 6 44 19 9 78 .359 
1.97 .049 .42 

Post 1 12 13 4 30 .567 

I.46 I would always teach 
[elementary] science 
concepts using an inquiry 
approach, but I’ m not sure 
how 

Pre  15 35 4 54 .722 

-1.51 .131 .40 

Post  9 8 2 19 .526 

I.47 I feel very comfortable 
taking my students outdoors 
to investigate biology, 
environmental, earth science 
concepts 

Pre  6 20 2 28 .788 

-3.55 <.001 1.21 

Post  7 2  9 .222 
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Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant Responses Pre- 
Versus Post-Institute to Part I Online Participant Survey 

 
z-test for two 
proportions 
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I.16 I have the skills and 
experience to meet all the 
grade K-6 History and Nature 
of Science (HNS) standards 

Pre 3 8 8 4 23 .522 
0.32 .747 .16 

Post 0 2 3 0 5 .600 

I.16a I have the skills and 
experience to meet all the 
grade 6-12 HNS standards 

Pre  10 12 2 24 .583 
0.38 .701 .19 

Post  2 4 0 6 .667 

I.17 I feel very comfortable 
with my understanding of the 
HNS standards at my grade 
level 

Pre  5 16 3 24 .792 
2.51 .012 .95 

Post  0 4 2 6 1.00 

I.17a I feel very comfortable 
with my understanding of the 
K-12 HNS standards 

Pre 1 8 14 1 24 .625 
3.79 <.001 1.31 

Post 0 0 5 1 6 1.00 

I.18 I rely on my students to 
pick up the skills and content 
outlined in the HNS 
standards as we move 
through our science 

Pre  14 10  24 .417 

-0.38 .701 .19 

Post  4 2  6 .333 

I.19 I directly teach and test 
my students on all of the 
HNS standards for my grade 
level 

Pre 6 10 7 1 24 .333 
1.55 .121 .69 

Post 1 1 4 0 6 .667 

I.20 Science process and 
science content should be 
taught separately 

Pre 7 16 1  24 .042 
-1.02 .307 .40 

Post 3 3 0  6 .000 

I.21 I have all the skills I 
need to effectively teach the 
HNS standards at my grade 
level 

Pre  7 16 1 24 .708 
0.70 .483 .29 

Post  1 5 0 6 .833 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 

 
z-test for two 
proportions 
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I.22 I feel very comfortable 
facilitating inquiry-based 
science lessons for my 
students 

Pre  9 12 3 24 .625 
3.79 <.001 1.31 

Post  0 5 1 6 1.00 

I.23 I feel confident that my 
students will perform well on 
the HNS part of the MCA II 

Pre 1 11 12  24 .500 
4.90 <.001 1.57 

Post 0 0 6  6 1.00 

I.28 I feel very comfortable 
in my ability to help students 
design their own science 
experiments 

Pre  5 16 3 24 .792 
0.24 .810 .10 

Post  1 4 1 6 .833 

I.33 I would always teach the 
science concepts using an 
inquiry approach, but I don’t 
have the time 

Pre 0 12 9 3 24 .500 
0.00 1.00 0 

Post 1 2 3 0 6 .500 

I.36 I feel very comfortable 
turning student questions into 
ones that can be investigated 

Pre  7 14 3 24 .708 
0.70 .483 .29 

Post  1 4 1 6 .833 

I.42 My students will show 
gains in science achievement 
if I use more inquiry-based 
strategies 

Pre  4 16 4 24 .833 
2.19 .028 .85 

Post  0 6 0 6 1.00 

I.43 My students will show 
gains in science achievement 
if they maintain a scientific 
notebook 

Pre 1 5 14 4 24 .750 
0.47 .636 .20 

Post 0 1 5 0 6 .833 

I.44  Inquiry is intended to 
teach science process skills 
and scientific thinking and 
should not be confused with 
or used for teaching science 
content 

Pre 5 15 4  24 .167 

1.53 .126 .72 

Post 1 2 3  6 .500 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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I.45 My students keep a 
scientific notebook which 
contains all their notes, data, 
questions and reflections 

Pre 3 8 7 6 24 .542 
0.57 .566 .27 

Post 0 2 2 2 6 .667 

SI.1 Student-directed projects 
should be a major part of any 
quality science curriculum 

Pre  5 67 40 112 .955 
0.37 .713 .05 

Post  1 17 14 32 .969 

SI.2 Student-directed science 
projects are a major part of 
my curriculum 

Pre 5 58 39 7 109 .422 
1.58 .114 .32 

Post 0 13 17 1 31 .581 

SI.3 Student-directed science 
projects need to be more 
common in my curriculum 

Pre 1 14 68 25 108 .861 
0.74 .462 .16 

Post 0 3 26 3 32 .906 

SI.4 I presently do very few 
student-directed science 
projects with my students 

Pre 6 29 39 12 86 .593 
-1.91 .056 .40 

Post 0 16 9 1 26 .385 

SI.5 I feel very comfortable 
with my understanding of 
basic science concepts 

Pre  12 43 18 73 .836 
1.66 .096 .37 

Post  1 11 7 19 .947 

SI.5a I feel very comfortable 
with my understanding of 
Minnesota geology 

Pre  11 4 0 15 .267 
6.42 <.001 2.05 

Post  0 4 3 7 1.00 

SI.6 I feel very comfortable 
with my understanding of 
advanced science concepts 

Pre 11 32 27 3 73 .411 
1.77 .077 .45 

Post 1 6 8 4 19 .632 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.6a I feel very comfortable 
with my understanding of 
Southeastern Minnesota 
geology 

Pre 1 8 6 0 15 .400 
4.74 <.001 1.77 

Post 0 0 3 4 7 1.00 

SI.7 I feel very comfortable 
in working algebra-based 
science problems with my 
students 

Pre 1 16 33 23 73 .767 
2.53 .011 .55 

Post 0 1 11 7 19 .947 

SI.8 I feel very comfortable 
in working calculus-based 
science problems with my 
students 

Pre 12 14 5 0 31 .161 
-0.41 .685 .15 

Post 2 6 0 1 9 .111 

SI.9 I tend to “avoid the 
math” when I teach science 
concepts 

Pre 22 33 17  72 .236 
-0.69 .492 .17 

Post 5 10 3  18 .167 

SI.10 My students, after 
taking my course, are well 
prepared to succeed in their 
next science class 

Pre  9 29 2 40 .775 
0.92 .358 .30 

Post  1 6 2 9 .889 

SI.11 My students, after 
taking my course, are 
adequately prepared to 
succeed in their next science 
class 

Pre  5 30 5 40 .875 

0.12 .906 .03 

Post  1 6 2 9 .889 

SI.12 My students, after 
taking my course, are not as 
well prepared as students 
from other schools in the 
state 

Pre 6 39 21 3 69 .348 
-0.26 .791 .06 

Post 2 11 6 0 19 .316 

SI.12a My students, after 
taking my course, can 
compete with science 
students from any other high 
school in the state 

Pre 1 13 16 0 30 .533 

0.37 .711 .14 

Post 1 3 5 1 10 .600 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.12b My students, after 
taking my course, are 
comparable with science 
students from any other high 
school in the state 

Pre 2 14 13 1 30 .467 
2.14 .032 .70 

Post 0 2 7 1 10 .800 

SI.13 My curriculum includes 
all the necessary topics for a 
quality, comprehensive 
science experience at my 
grade level 

Pre 0 30 33 7 70 .571 

0.48 .632 .12 
Post 1 6 9 3 19 .632 

SI.14 My curriculum lacks 
some important science 
concepts because I do not 
feel adequately prepared to 
teach these 

Pre 7 34 23 5 69 .406 

-1.22 .223 .32 

Post 5 9 5 0 19 .263 

SI.15 My curriculum lacks 
some important science 
concepts because there is just 
not enough time to cover 
everything 

Pre 2 12 43 14 71 .803 

-0.59 .554 .14 

Post 0 5 14 0 19 .737 

SI.16 Inquiry-based 
laboratory investigations are 
an essential ingredient in the 
learning process for science 
students 

Pre  2 61 25 88 .977 

-0.99 .321 .29 

Post  2 17 7 26 .923 

SI.17 Students can gain 
complete understanding of 
science concepts through 
lecture, textbook readings, 
and basic 

Pre 10 64 12 1 87 .149 

0.89 .372 .20 

Post 4 16 6 0 26 .231 

SI.18 Students can gain 
adequate understanding of 
science concepts through 
lecture, textbook readings, 
and basic 

Pre 3 32 48 4 87 .598 

0.52 .600 .10 

Post 2 7 16 1 26 .654 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.19 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done after the 
content related to the 
investigation has been 
covered in the classroom. 

Pre 1 29 46 9 85 .647 

-0.98 .326 .22 

Post 0 12 12 2 26 .538 

SI.20 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done before the 
content related to the 
investigation has been 
covered in the classroom 

Pre 1 31 48 4 84 .619 

2.01 .044 .43 

Post 0 5 17 4 26 .808 

SI.21 I feel very comfortable 
in planning inquiry-based 
laboratory investigations for 
my students 

Pre 4 41 23 3 71 .366 
3.45 .001 .76 

Post 0 6 16 1 23 .739 

SI.21a I feel very 
comfortable leading outdoor 
field investigations with my 
students 

Pre  3 9 5 17 .824 
1.91 .056 .88 

Post  0 0 3 3 1.00 

SI.21b Outdoor field 
observations and field 
investigations are an 
important part of my biology 
curriculum 

Pre  8 7 2 17 .529 

3.89 <.001 1.51 

Post  0 2 1 3 1.00 

SI.21c As part of my 
curriculum, my students and I 
go outdoors often to observe 
and gather data 

Pre  6 9 2 17 .647 
3.05 .002 1.27 

Post  0 1 2 3 1.00 

SI.22 I have a person or 
persons to call or e-mail if I 
have a question about science 

Pre 6 15 41 8 70 .700 
2.65 .008 .55 

Post 0 2 14 7 23 .913 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.23 An inquiry-based 
approach is an important 
pedagogy for teaching 
science 

Pre  1 51 19 71 .986 
-1.21 .228 .41 

Post  2 14 7 23 .913 

SI.24 An inquiry-based 
approach is a common 
pedagogy in my classroom 

Pre 1 27 36 6 70 .600 
2.95 .003 .63 

Post 0 3 16 4 23 .870 

SI.25 I feel very comfortable 
in helping students produce 
investigable (testable) 
questions for science research 

Pre 3 48 39 5 95 .463 
3.13 .002 .63 

Post 0 7 20 2 29 .759 

SI.25a I feel very 
comfortable in using the 
outdoors as a classroom to 
teach earth science concepts 

Pre  9 5 1 18 .333 
6.00 <.001 1.92 

Post  0 3 4 7 1.00 

SI.26 I feel very comfortable 
in using algebraic formulas to 
teach science concepts 

Pre 1 10 28 17 56 .804 
1.66 .096 .43 

Post 0 1 10 5 16 .938 

SI.27 I feel very comfortable 
in using calculus formulas to 
teach science concepts 

Pre 8 20 3  31 .097 
0.12 .903 .03 

Post 0 8 1  9 .111 

SI.28 Students learn and 
remember more when science 
is taught using inquiry-based 
lab investigations 

Pre  4 41 7 52 .923 
-0.53 .596 .13 

Post  2 11 3 16 .875 

SI.28a Students learn and 
remember more when earth 
science is taught outdoors 
using field investigations 

Pre  1 14 0 15 .933 
1.04 .301 .54 

Post  0 5 2 7 1.00 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.29 I feel very comfortable 
in helping students design 
feasible experimental 
procedures for science 
research 

Pre 4 40 46 4 94 .532 

4.02 <.001 .74 

Post 0 4 23 2 29 .862 

SI.30 I have a network of 
fellow science teachers 

Pre 22 57 12 3 94 .160 
3.57 <.001 .79 

Post 3 11 9 6 29 .517 

SI.31 I feel isolated as a 
science teacher 

Pre 14 45 38 13 110 .464 
-1.60 .111 .31 

Post 12 10 8 2 32 .313 

SI.32 I am active at the 
district level in matters 
related to the science 
curriculum 

Pre 10 23 57 21 111 .703 
1.82 .069 .34 

Post 1 4 18 9 32 .844 

SI.33 Students learn and 
remember more when science 
concepts are taught using 
math-based problems, 
inquiry-based 

Pre  3 53 15 71 .958 

1.77 .077 .40 

Post  0 13 6 19 1.00 

SI.33a  I use examples from 
my local (regional) geology 
as the starting point for 
teaching many earth science 
concepts 

Pre  8 7 0 15 .467 

4.14 <.001 1.63 

Post  0 3 4 7 1.00 

SI.33b I use examples from 
Minnesota (state) geology as 
the starting point for teaching 
many earth science concepts 

Pre  9 6 0 15 .400 
4.74 <.001 1.77 

Post  0 4 3 7 1.00 

SI.33c Students learn and 
remember more when earth 
science is taught using 
examples from local geology 

Pre   15 0 15 1.00 
 1.00 0 

Post   2 5 7 1.00 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.34 I attend science-related 
professional development 
programs at often as I can 

Pre 3 35 53 15 106 .642 
1.21 .226 .24 

Post 1 7 17 7 32 .750 

SI.34a I feel very 
comfortable with my 
understanding of the latest 
advances in biological 
sciences 

Pre 1 6 9 1 17 .588 

3.45 .001 1.39 

Post 0 0 3 0 3 1.00 

SI.35 My curriculum 
addresses all the science-
related benchmarks at my 
grade level as outlined in the 
Minnesota 

Pre 2 34 41 5 82 .561 

0.86 .391 .18 

Post 1 8 15 2 26 .654 

SI.35a My curriculum lacks 
some important biology 
concepts because our school 
does not have the money to 
purchase the necessary 
equipment 

Pre 1 5 10 1 17 .647 

-5.58 <.001 1.88 

Post 0 3 0 0 3 .000 

SI.35b My curriculum lacks 
some important biology 
concepts because I can't keep 
up with all the advancements 
in biological sciences 

Pre 1 7 7 2 17 .529 

-4.37 <.001 1.63 

Post 0 3 0 0 3 .000 

SI.36 I have all the skills and 
content background I need to 
effectively teach all the 
Minnesota science-related 
standards to my students at 
my grade level 

Pre 8 38 37 4 87 .471 

3.58 <.001 .73 

Post 0 5 16 5 26 .808 

SI.37 I converse often with 
teachers from other school 
districts 

Pre 10 67 29 5 111 .306 
1.34 .181 .27 

Post 1 17 12 2 32 .438 
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Continued. Table A3 All Secondary MnSTEP Summer 2007 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.38 My students leave my 
course excited about science 

Pre 1 12 25 2 40 .675 
0.65 .513 .23 

Post 0 2 6 1 9 .778 

SI.39 My students can apply 
their understanding of 
science to solve science-
related problems 

Pre  12 27 2 41 .707 
0.45 .651 .16 

Post  2 5 2 9 .778 

SI.40 My students leave my 
course confident in their 
understanding of the science 
concepts they have learned 

Pre  9 13 1 23 .609 
1.23 .220 .50 

Post  1 4 1 6 .833 
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Table A4 Mean Percent Class Time Devoted to a Strategy in a Typical Science Unit – Part III, Online Participant 
Survey – Pre- to Post-Institute Responses for All Elementary Institutes 

 
Elementary  

Pre2007 Post2008 
Independent 
Samples t test

 

Activities N 
Mean 

% 
Time

SD N 
Mean 

% 
Time

SD t p 
Cohen’s 

d 

1 Hands-on activities or labs 50 24.7 15.1 22 33.8 18.1 2.204 .031 .55 

2 Lecture, overheads, note taking 43 17.9 14.0 19 13.4 11.4 1.244 .218 -.35 

3 Videos, DVDs, PowerPoint 42 8.3 5.7 16 7 5 .852 .398 -.24 

4 Teacher demonstrations 50 7.4 3.5 18 8.3 5.9 .726 .470 .19 

5 Student-directed investigations 38 8.3 4.4 15 13.4 8.6 2.208 .041 .75 

6 Teacher-assigned projects 34 8.3 4.1 13 12.8 8.4 1.840 .087 .68 

7 Testing 38 5.1 3.3 14 4.2 3.2 .924 .360 -.28 

8 Completing worksheets 44 6.8 3.8 15 5.2 3.3 1.436 .156 -.45 

9 Reflective writing or processing the learning from a lesson 34 6.7 4.4 14 7 5.4 .192 .849 .06 

10 Classroom logistics (attendance, interruptions, etc.) 37 4.4 3.1 10 3 3 1.247 .219 -.46 

11 Student presentations 26 6.5 4.4 9 5 3.2 .943 .352 -.39 

12 Silent reading 19 5.3 4.5 2 1.1 1.2 1.273 .218 -1.28 

13 Individual research work in the library or on the computer 22 6.0 3.2 6 4.4 3.0 1.064 .297 -.52 

14 Producing, collecting and working with student questions 28 5.5 2.7 11 5 2.7 .495 .624 -.19 

15 Group work on problems or group discussions 40 10.3 8.7 17 8.7 5.4 .702 .486 -.22 

16 Other 4 8.5 7.9 2 7.5 3.5 .163 .879 -.16 
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Table A5 Mean Percent Class Time Devoted to a Strategy in a Typical Science Unit – Part III, Online Participant 
Survey – Pre- to Post-Institute Responses for All Secondary Institutes 

 
Secondary  

Pre2007 Post2008 
Independent 
Samples t test

 

Activities N 
Mean 

% 
Time 

SD N 
Mean 

% 
Time 

SD t p 
Cohen’s 

d 

1 Hands-on activities or labs 107 19.6 11 31 22.6 10.3 1.353 .178 .28 

2 Lecture, overheads, note taking 105 22 12.5 30 16. 7 7.9 2.819 .006 -.51 

3 Videos, DVDs, PowerPoint 94 8.2 6.8 25 9.3 5.1 .807 .422 .18 

4 Teacher demonstrations 89 5.8 3.5 24 7.3 3.9 1.789 .076 .40 

5 Student-directed investigations 52 8.9 12.5 22 7.1 3.5 .633 .529 -.20 

6 Teacher-assigned projects 83 9 5.7 22 10.5 8.3 .953 .343 .21 

7 Testing 103 5.7 3.4 28 6 3.4 .308 .758 .09 

8 Completing worksheets 91 8 4.9 24 8 5.3 .022 .983 0 

9 Reflective writing or processing the learning from a 
lesson 

38 3.8 1.9 11 4 1.4 .402 .690 .12 

10 Classroom logistics (attendance, interruptions, etc.) 91 3.2 2.5 24 3.9 2.4 1.254 .212 .29 

11 Student presentations 61 5 4.8 17 4.9 2.7 .133 .894 -.03 

12 Silent reading 45 3.8 2.7 12 5.3 2.6 1.708 .093 .57 

13 Individual research work in the library or on the 
computer 

59 4.9 5.5 11 4.5 2.3 .237 .814 -.09 

14 Producing, collecting and working with student 
questions 

66 5.9 4 14 7.6 3.1 1.493 .139 .48 

15 Group work on problems or group discussions 83 8.5 8.1 19 13.3 10.1 2.205 .030 .52 

16 Other 1 26 8.3 7.7 7 11.3 6.4 .941 .354 (.42) 

17 Other 2 3 3.0 1.7 1 1 0 1.00 .423 (-1.66) 
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Table A6 Part IV, Online Participant Survey – Pre to Post-Institute Responses for 
All Elementary Institutes 

 
z-test for two
proportions 
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IV.1 Developing 
investigable questions 
with students 

Pre 2 15 26 10 1 54 .204 
1.01 .313 .26 

Post 2 5 8 5 2 22 .318 

IV.2 Using computers to 
manipulate or present 
student data 

Pre 16 17 15 6  54 .111 

-1.06 .287 .25 
Post 7 9 5 1  22 .045 

IV.3 Students forming 
their own explanation for 
experimental results 

Pre 2 7 28 14 3 54 .315 
.03 .977 .01 

Post   15 7  22 .318 

IV.4 Collecting and 
posting questions from 
students 

Pre 5 14 22 9 4 54 .241 
-1.12 .264 .27 

Post 2 4 13 2 1 22 .136 

IV.5 Starting with a 
general observational 
activity before starting a 
topic or unit 

Pre 3 5 22 19 4 53 .434 
1.26 .209 .32 

Post  1 8 10 3 22 .591 

IV.6 Students designing 
procedures or protocols 
or charts for data 
collecting 

Pre 6 17 23 8  54 .148 
1.54 .124 .41 

Post 5 5 5 7  22 .318 

IV.7 Turning student 
statements or 
observations into 
questions 

Pre 1 17 26 9 1 54 .185 
1.55 .122 .41 

Post 1 3 10 7 1 22 .364 

IV.8 Formative 
assessment during 
student investigations 
and discussions 

Pre 4 14 25 11  54 .204 
1.38 .169 .36 

Post 1 4 9 6 2 22 .364 
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Continued. Table A6 Part IV, Online Participant Survey – Pre to Post-Institute Responses for 
All Elementary Institutes 

 
z-test for two
proportions 
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IV.9 Students working in 
groups to collectively 
solve a problem 

Pre 1 4 11 28 10 54 .704 

0.21 .835 .05 
Post   6 11 5 22 .727 

IV.10 Student groups 
presenting (teaching) 
content to the class 

Pre 10 15 16 9 3 53 .226 
-0.44 .657 .11 

Post 2 10 6 3 1 22 .182 

IV.11 Providing a 
question, but letting 
students design the 
procedure to answer it 

Pre 7 20 21 6  54 .111 
2.27 .023 .62 

Post 1 3 10 8  22 .364 

IV.12 Using student 
questions to determine 
the next step in a topic of 
study 

Pre 6 18 23 7  54 .13 
0.55 .579 .14 

Post 1 4 13 4  22 .182 

IV.13 Introducing 
content and vocabulary 
during student 
exploration of 
phenomena 

Pre 2 6 18 21 7 54 .519 

2.81 .005 .65 
Post   4 15 3 22 .818 

IV.14 Doing hands-on 
activities before chapter 
readings or introducing 
vocabulary 

Pre 2 9 14 21 8 54 .537 
0.81 .419 .20 

Post   8 9 5 22 .636 

IV.15 Student notebooks 
or journals used for data 
recording, reflection, and 
questions 

Pre 8 11 18 9 7 53 .302 
0.88 .381 .22 

Post  3 10 6 3 22 .409 
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Continued. Table A6 Part IV, Online Participant Survey – Pre to Post-Institute Responses 
for 
All Elementary Institutes 

 
z-test for two
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IV.16 Using open-ended 
questions with students 

Pre  4 20 25 4 53 .547 
1.12 .264 .28 

Post   7 13 2 22 .682 

IV.17 Determining 
students’ understanding 
(prior knowledge) of a 
topic before beginning a 
unit 

Pre 2 4 19 22 7 54 .537 

0.07 .947 .02 
Post  2 8 8 4 22 .545 

 
Table A7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All 
Secondary Institutes 
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IV.1 Developing 
investigable questions 
with students 

Pre 3 20 13 53 19 3 111 .198 
2.29 .022 .49 

Post 1 2 1 14 11 2 31 .419 

IV.2 Using computers to 
manipulate 

Pre 11 21 16 41 20 2 111 .198 
1.35 .177 .29 

Post 1 7 4 9 7 3 31 .323 

IV.3 Students forming 
their own explanation for 
experimental results 

Pre 1 7 4 52 43 4 111 .423 
1.57 .117 .32 

Post   1 12 16 2 31 .581 
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Continued. Table A7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for 
All Secondary Institutes 
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IV.4 Collecting and 
posting questions from 
students 

Pre 13 22 17 43 15 1 111 .144 
0.99 .320 .21 

Post 3 4 3 14 7  31 .226 

IV.5 Starting with a 
general observational 
activity before starting a 
topic or unit 

Pre 2 12 3 48 37 9 111 .414 
1.66 .097 .34 

Post    13 14 4 31 .581 

IV.6 Students designing 
procedures 

Pre 2 16 13 50 26 4 111 .27 
0.88 .377 .18 

Post  2 3 15 9 2 31 .355 

IV.7 Turning student 
statements or 
observations into 
questions 

Pre 2 22 6 52 23 6 111 .261 
1.61 .107 .34 

Post  2 1 15 12 1 31 .419 

IV.8 Formative 
assessment during student 
investigations and 
discussions 

Pre 4 13 5 53 28 7 110 .318 
1.98 .048 .40 

Post  1  14 13 3 31 .516 

IV.9 Students working in 
groups to collectively 
solve a problem 

Pre  5 3 26 62 14 110 .691 
0.20 .840 .04 

Post   2 7 16 6 31 .710 

IV.10 Student groups 
presenting (teaching) 
content to the class 

Pre 6 18 13 45 22 7 111 .261 
0.75 .451 .16 

Post 1 3 2 14 9 1 30 .333 
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Continued. Table A7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for 
All Secondary Institutes 

 
z-test for two 
proportions 
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IV.11 Providing a 
question, but letting 
students design the 
procedure to answer it 

Pre 3 29 10 49 16 4 111 .18 
1.56 .120 .33 

Post   2 19 9 1 31 .323 

IV.12 Using student 
questions to determine 
the next step in a topic of 
study 

Pre 11 30 17 33 18 2 111 .18 
1.23 .218 .26 

Post  3 3 16 8 1 31 .29 

IV.13 Introducing content 
Pre 1 7 6 43 41 13 111 .486 

1.27 .204 .26 
Post  1  11 16 3 31 .613 

IV.14 Doing hands-on 
activities before chapter 
readings or introducing 
vocabulary 

Pre 1 14 8 57 21 9 110 .273 
3.13 .002 .63 

Post    13 16 2 31 .581 

IV.15 Student notebooks 
or journals used for data 
recording, reflection, and 
questions 

Pre 18 15 15 34 18 10 110 .255 
1.05 .293 .22 

Post 4 2 3 11 7 4 31 .355 

IV.16 Using open-ended 
questions with students 

Pre  9 2 47 39 14 111 .477 
1.71 .088 .34 

Post   1 10 16 4 31 .645 

IV.17 Determining 
students’ understanding 
(prior knowledge) of a 
topic before beginning a 
unit 

Pre  8 7 43 39 14 111 .477 

0.38 .703 .08 

Post 1   14 10 6 31 .516 
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TABLE A8 Pre- and Post-Institute Results of Student Science Content Tests  

Student 
Test 

Content Test 
Number 

of 
Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest Biology/Environmental Science 
Elementary Test 

23 62 
5.9 1.278 .201 .13 

Posttest 27 68 

Pretest Biology/Environmental Science 
Elementary Test 

23 65 
3.4 .731 .464 .09 

Posttest 23 69 

Pretest Biology/Environmental Science 
Elementary Test 

24 59 
9.7 2.100 .035 .21 

Posttest 24 69 

Pretest Biology/Environmental Science 
Elementary Test 

27 66 
18.0 4.392 <.001 .42 

Posttest 24 84 

Pretest Biology/Environmental Science 
Elementary Test 

18 57 
18.7 3.680 <.001 .41 

Posttest 20 76 

Pretest Biology/Environmental Science 
Elementary Test 

12 60 
-1.5 .187 .851 .02 

Posttest 7 59 

Pretest Biology/Environmental Science 
Elementary Test 

17 56 
6.3 1.102 .270 .14 

Posttest 16 63 

Pretest 
Earth Science Elementary Test   

17 71 
11.7 2.735 .006 .26 

Posttest 16 82 
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Continued. TABLE A8 Pre- and Post-Institute Results of Student Science Content Tests  

Student 
Test 

Content Test 
Number 

of 
Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest Inquiry and Assessment 
Elementary Test 

18 75 
-30.2 5.232 <.001 .64 

Posttest 18 44 

Pretest Inquiry and Assessment 
Elementary Test               

7 49 
15.9 1.800 .071 .32 

Posttest 7 65 

Pretest Inquiry and Assessment 
Elementary Test               

28 85 
-3.7 1.177 .239 .11 

Posttest 37 81 

Pretest Inquiry and Assessment 
Elementary Test               

25 69 
1.6 .346 .728 .04 

Posttest 21 71 

Pretest Inquiry and Assessment 
Elementary Test               

16 56 
10.6 1.939 .052 .21 

Posttest 20 66 

Pretest 
Physics Elementary Test 

23 58 
26.6 5.108 <.001 .59 

Posttest 21 84 

Pretest 
Physics Elementary Test 

42 64 
8.9 1.982 .047 .19 

Posttest 25 73 

Pretest 
Physics Elementary Test 

24 47 
2.0 .308 .758 .04 

Posttest 14 49 
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Continued. TABLE A8 Pre- and Post-Institute Results of Student Science Content Tests 

Student 
Test 

Content Test 
Number 

of 
Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest 
Physics Elementary Test 

17 38 
7.7 1.189 .234 .16 

Posttest 16 46 

Pretest 
Physics Elementary Test 

42 65 
17.6 4.650 <.001 .42 

Posttest 36 83 

Pretest Biology/Environmental Science 
Secondary Test 

44 74 
-0.7 .322 .747 .02 

Posttest 53 73 

Pretest Biology/Environmental Science 
Secondary Test 

80 57 
2.0 1.169 .242 .04 

Posttest 131 59 

Pretest 
TIMES Project Test 

92 53 
-2.3 1.146 .251 .04 

Posttest 110 51 

Pretest 
TIMES Project Test 

69 43 
5.4 2.050 .040 .12 

Posttest 53 49 

Pretest 
TIMES Project Test 

18 59 
13.9 3.051 .002 .30 

Posttest 18 73 

Pretest 
TIMES Project Test 

128 56 
17.1 9.695 <.001 .36 

Posttest 119 73 
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Continued. TABLE A8 Pre- and Post-Institute Results of Student Science Content Tests 

Student 
Test 

Content Test 
Number 

of 
Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest 
TIMES Project Test 

19 51 
13.8 3.061 .002 .28 

Posttest 21 65 

Pretest 
TIMES Project Test 

18 45 
12.4 2.404 .016 .26 

Posttest 14 58 

Pretest 
TIMES Project Test 

16 44 
17.5 3.732 <.001 .34 

Posttest 23 61 

Pretest 
TIMES Project Test 

98 49 
4.7 2.286 .022 .10 

Posttest 100 54 

Pretest 
TIMES Project Test 

23 42 
-1.5 .349 .726 .02 

Posttest 22 41 

Pretest Chemistry Concept Inventory  

(Secondary Chemistry) 

26 43 
-2.2 .914 .360 .04 

Posttest 25 41 

Pretest Chemistry Concept Inventory 
(ChemCAL #1) 

14 29 
0.2 .059 .952 0 

Posttest 9 29 

Pretest Chemistry Concept Inventory  

(ChemCAL #1) 

8 28 
-3.6 1.076 .281 .07 

Posttest 21 25 
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Continued. TABLE A8 Pre- and Post-Institute Results of Student Science Content Tests 

Student 
Test 

Content Test 
Number 

of 
Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest Chemistry Concept Inventory 
(ChemCAL #1) 

36 31 
-12.5 7.222 <.001 .30 

Posttest 46 18 

 Pretest Force Concept Inventory 
(Secondary Physics) 

8 43 
-8.3 2.237 .025 .16 

Posttest 20 35 

Pretest Force Concept Inventory 
(Secondary Physics) 

8 60 
-14.5 3.628 <.001 .30 

Posttest 15 45 

Pretest Force Concept Inventory 
(PhASE #3) 

41 71 
-40.7 15.739 <.001 .78 

Posttest 17 33 

Pretest Inquiry & Assessment 
Secondary Test                

43 73 
-2.6 .719 .471 .07 

Posttest 21 70 

Pretest Inquiry & Assessment 
Secondary Test   

48 69 
-3.1 .905 .364 .06 

Posttest 25 66 

Pretest Inquiry & Assessment 
Secondary Test  

55 43 
4.8 1.462 .143 .10 

Posttest 34 48 

Pretest Inquiry & Assessment 
Secondary Test  

43 66 
-6.1 1.951 .050 .12 

Posttest 43 60 

Pretest Inquiry & Assessment 
Secondary Test 

47 68 
0.6 .197 .843 0 

Posttest 41 68 
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TABLE A9 Results of Participant and Control Student Science Content Tests  

Student Test Content Test 
No of 

Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Participant Biology/Environmental Science 
Elementary 

16 63 
7.7 1.289 .197 .16 

Control 14 55 

Participant Biology/Environmental Science 
Elementary 

23 69 
.08 .017 .985 0 

Control 24 69 

Participant Inquiry and Assessment 
Elementary                

18 44 
-12.7 2.016 .043 .26 

Control 18 57 

Participant Inquiry and Assessment 
Elementary               

21 71 
9.3 1.929 .053 .19 

Control 22 62 

Participant 
Physics Elementary 

25 73 
2.3 .476 .633 .04 

Control 23 71 

Participant 
Physics Elementary 

22 60 
-2.0 .343 .731 .02 

Control 18 61 

Participant 
Physics Elementary 

17 55 
0.1 .016 .987 0 

Control 16 55 

Participant 
Physics Elementary 

16 46 
20.0 3.012 .002 .42 

Control 14 26 

Participant 
Physics Elementary 

21 57 
-1.0 .158 .874 .02 

Control 14 58 

 
Continued. TABLE A9 Results of Participant and Control Student Science Content Tests  
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Student Test Content Test 
No of 

Students 

Proportion of 
Correct 

Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Participant Biology/Environmental Science 
Secondary 

131 59 
8.6 4.636 <.001 .18 

Control 69 50 

Participant 
TIMES Project 

23 61 
2.9 .629 .528 .06 

Control 16 58 

Participant 
TIMES Project 

100 54 
10.6 5.281 <.001 .22 

Control 105 43 

Participant 
TIMES Project 

22 41 
-2.1 .474 .635 .04 

Control 18 43 

Participant Force Concept Inventory 

(Secondary Physics) 

39 83 
20.9 9.257 <.001 .48 

Control 17 62 

Participant Force Concept Inventory 

(PhASE #3) 

20 35 
14.7 5.523 <.001 .34 

Control 18 20 
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Table A10. Results of Student Science Content Tests by Grade Level  

Student Test Content Test 
Grade 
level 

Number of 
Classrooms* 

Proportion 
of Correct 
Responses 

Difference in 
Proportions 

z p 
Cohen’s

h 

Pretest Biology/Environmental Science 
Elementary Test 

K-5 
15 63.0 

7.9 4.905 <.001 .17 
Posttest 7 70.9 

Pretest Biology/Environmental Science 
Secondary Test  

6-8 
3 59.4 

.9 .803 .421 .02 
Posttest 2 60.3 

Pretest Biology/Environmental Science 
Secondary Test  

9-12 
6 66.9 

6.1 3.407 <.001 .13 
Posttest 1 73.0 

Pretest 
Elementary Chemistry Test K-5 

5 28.4 
1.0 .560 .575 .02 

Posttest 3 29.4 

Pretest 
Earth Science Elementary Test    K-5 

7 65.8 
5.8 2.791 .005 .13 

Posttest 2 71.6 

Pretest Inquiry and Assessment 
Elementary Test              

K-5 
15 66.3 

6.1 4.432 <.001 .13 
Posttest 8 72.4 

Pretest Inquiry and Assessment 
Secondary Test 

6-8 
12 62.2 

-1.8 1.875 .06 .04 
Posttest 6 60.4 

 
* Number of classrooms administering the student science content test 
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Continued. Table A10. Results of Student Science Content Tests by Grade Level  

Student Test Content Test 
Grade 
level 

Number of 
Classrooms* 

Proportion 
of Correct 
Responses 

Difference in 
Proportions 

z p 
Cohen’s 

h 

Pretest Inquiry and Assessment 
Secondary Test 

9-12 
7 67.6 

5.0 2.568 .01 .11 
Posttest 1 72.6 

Pretest 
Physics Elementary Test K-5 

7 57.1 
9.4 4.969 <.001 .19 

Posttest 8 66.5 

Pretest 
TIMES Project Test 6-8 

9 53.2 
3.8 4.346 <.001 .08 

Posttest 8 57.0 

Pretest 
TIMES Project Test  9-12 

3 48.3 
5.6 2.407 .016 .11 

Posttest 4 53.9 

Pretest 
Chemistry Concept Inventory 9-12 

17 29.5 
-2.5 2.800 .005 .06 

Posttest 4 27.0 

Pretest 
Force Concept 9-12 

5 45.0 
-1.8 1.754 .079 .04 

Posttest 12 46.8 
 
* Number of classrooms administering the student science content test 
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Table A11. Summary of Student MCA-II Science Test Scores 

Class Grade 

Participant Class Respective District - All Schools 

Number 
of tests 

Number 
proficient* 

Percent 
proficient* 

Average 
score of 

the group 

Number 
of tests 

Number 
proficient*

Percent 
proficient* 

Average 
score of 

the group 

Elem 1 5 18 12 66.7 552 18 12 66.7 552.4 
Elem 2 5 20 6 30  37 13 35.1 545.3 
Elem 3 5 107 54 50.5 549 107 54 50.5 549.3 
Elem 4 5 63 18 28.5 541 63 18 28.5 541.3 

Middle 1 8 113 58 51.3  354 136 38.4 846.1 
Middle 2 8 142 60 42.3  275 145 52.7 849.6 
Middle 3 8 24 4 16.6 842 24 4 16.6 842.4 
Middle 4 8 37 17 45.9 847 120 47 39.1 846.3 

High 1 HS 132 37 28 1046 458 166 36.2 1046.2 
High 2 HS 62 41 66.1 1052 62 41 66.1 1051.9 
High 3 HS 75 23 30.7 1045 75 23 30.7 1045.1 
High 4 HS 114 45 39.4 1048 114 45 39.4 1047.8 

 

*Count of students in Achievement Level 3 (M) or Level 4 (E) 
 

N.B. No two classes are in the same building 
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Table B1 Summary of Participant Knowledge Gain Pretest to Posttest in 16 MnSTEP Professional Development 
Workshops, Summer 2009 

Program  
Pretest 
Score 

Posttest 
Score 

Pre To Post 
Gain 

N With 
Pre- And 
Posttests 

N with 
Significant 

Gain1 

Number of 
test items 

Elem Biology 
(Metro) 

Mean 10.8 15.7 4.9* 
30 28 (93%) 22 

SD 2.4 2.5 2.7 
Elem Biology 
(SE) 

Mean 11.1 15.4 4.3* 
18 17 (94%) 20 

SD 2.4 2.3 1.9 
Elem Chem 
(Metro) 

Mean 8.7 11.3 2.6* 
24 16 (67%) 18 

SD 3.9 3.3 2.7 
Elem Chem 
(SW) 

Mean 10.1 14.3 4.2* 
20 20 (100%) 18 

SD 2.8 2.4 1.5 
Elem Earth Sci 
(Metro) 

Mean 10.0 13.8 3.9* 
31 29 (94%) 15 

SD 1.9 0.8 0.4 
Elem Inquiry 
(NW) 

Mean 21.9 25.1 3.2* 
20 17 (85%) 29 

SD 2.79 1.71 2.8 
Elem Physics 
(NE) 

Mean 15.2 17.2 2.0* 
25 20 (80%) 24 

SD 2.1 2.6 2.1 
Secondary 
Biology 

Mean 17.4 25.2 7.8* 
25 25 (100%) 31 

SD 4.4 3.5 3.4 
Secondary 
Chemistry 

Mean 13.9 15.3 1.4* 
14 6 (43%) 25 

SD 4.7 3.9 2.1 
Sec Earth Sci 
(TIMES XII) 

Mean 30.2 35.1 4.8* 
18 16 (89%) 40 

SD 5.8 3.8 3.2 
Secondary 
Inquiry 

Mean 20.5 23.4 2.8* 
17 12 (71%) 30 

SD 3.5 2.7 2.7 
Secondary 
Physics 

Mean 33.8 40.6 6.8* 
12 7 (58%) 53 

SD 13.3 8.6 2.2 
ChemCAL 
Cohort 2 

Mean 7.6 12.0 4.4* 
16 15 (94%) 20 

SD 2.6 2.9 3.0 
ChemCAL 
Cohort 3 

Mean 21.7 30.0 8.3* 
20 20 (100%) 50 

SD 5.5 6.6 3.5 
PhASE 4 
Electromagnetism 

Mean 3.3 7.9 4.6* 
10 10 (100%) 10 

SD 1.8 1.7 2.1 
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Continued. TABLE B1 Summary of Participant Knowledge Gain Pretest to Posttest in 16 MnSTEP Professional Development 
Workshops, Summer 2009 

Program 
Pretest 
Score 

Posttest 
Score 

Pre To Post 
Gain 

N With 
Pre- And 
Posttests 

N with 
Significant 

Gain1 

Number of 
test items 

PhASE 4 
Optics 

Mean 3.2 6.8 3.6* 
9 8 (89%) 9 

SD 2.1 1.6 2.0 
PhASE 5 
Kinematics 

Mean 4.1 8.0 3.9* 
20 19 (95%) 10 

SD 1.3 1.6 1.8 
PhASE 5 
Math 

Mean 4.6 8.8 4.1* 
22 22 (100%) 10 

SD 1.6 1.1 0.3 

TOTAL    3512 307 (87%) 

 
*Mean pre- to posttest gain is statistically significant, t test for paired observations, p < .05 (two-tailed). 
 
1Paired sample t test, p  0.15. See, Mathematics and Science Partnerships Teacher Content Knowledge 
(MSPTCK) software, User’s Guide for On Line MSP APR, Appendix B, p. 34. 
 

2Total N reflects the number of pairs of tests taken. Because PhASE institute attendees each took two 
different subject tests, the actual number of teachers in our sample with pre- and posttests is slightly 
smaller than 351. 
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Table B2 All Elementary MnSTEP Summer 2008 Institutes Participant Responses Pre- Versus 
Post-Institute to Part I Online Participant Survey 

 
z test for two 
proportions 

Effect 
Size 
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z p 
Cohen’s

h 

I.1 I understand science 
concepts well enough to be 
effective in teaching 
elementary science 

Pre 0 19 85 22 126 .849 
1.45 .148 .26 

Post 0 3 33 4 40 .925 

I.2 I find it difficult to 
explain to students how 
science works 

Pre 7 84 32 2 125 .272 
-1.77 .077 .30 

Post 1 33 6 0 40 .150 

I.3 I am typically able to 
answer students’ questions 
regarding elementary 
science 

Pre 4 33 82 7 126 .706 
3.10 

 
.002 .49 

Post 0 4 35 1 40 .900 

I.4 I wonder if I have the 
necessary skills to teach 
science 

Pre 17 60 46 2 125 .384 
-.39 .696 .06 

Post 3 23 14 0 40 .350 

I.5 Students can learn all 
the science they need to 
know through readings and 
discussion 

Pre 85 39 2 0 126 .016 
-1.43 .154 .28 

Post 25 15 0 0 40 0 

I.6 When a student has 
difficulty understanding a 
science concept, I am 
usually at a loss as to how 
to help the student 

Pre 12 95 16 2 125 .144 

-2.02 .044 .32 

Post 5 33 2 0 40 .050 

I.7 When teaching science, 
I usually welcome student 
questions 

Pre 1 1 55 69 126 .984 
-.34 .736 .06 

Post 0 1 17 22 40 .975 

I.8 I usually teach science 
at the end of the school day 

Pre 14 55 44 12 125 .448 
1.70 .089 .30 

Post 3 13 20 4 40 .600 
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Continued. Table B2 All Elementary MnSTEP Summer 2008 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 

 
z test for two 
proportions 
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Size 
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Cohen’s

h 

I.9 I don’t like dealing with 
all the materials and mess 
of doing science activities 

Pre 38 61 24 2 125 .208 
-1.30 .192 .21 

Post 13 22 4 1 40 .125 

I.10 Science is not as 
important in my curriculum 
as reading and math 

Pre 29 56 35 5 125 .320 
-4.16 <.001 .17 

Post 12 12 13 3 40 .400 

I.11 I often provide my 
students with relevant 
examples of the application 
of elementary science 

Pre 4 28 27 1 60 .467 
1.87 .061 .49 

Post 0 5 12 0 17 .706 

I.11a I take my students 
outdoors to observe and 
investigate biology, 
environmental and earth 
science 

Pre 0 12 42 12 66 .818 

.61 .544 .14 

Post 0 3 17 3 23 .870 

I.12 Of all the science units 
I teach, the science area of 
[that workshop-related 
ones] are my favorite 

Pre 5 45 58 16 124 .597 
.61 .542 .10 

Post 1 13 16 10 40 .650 

SI.1 Student-directed 
science projects should be a 
major part of any quality 
science curriculum 

Pre 0 2 81 72 155 .987 
1.42 .155 .20 

Post 0 0 26 16 42 1.00 

SI.2 Student-directed 
science projects are a major 
part of my curriculum in 
science 

Pre 5 68 70 11 154 .526 
-.30 .765 .06 

Post 0 21 20 1 42 .500 

SI.3 Student-directed 
science projects need to be 
more common in my 
science curriculum 

Pre 0 14 111 31 156 .910 
1.05 .293 .16 

Post 0 2 29 11 42 .952 
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I.16 I have the skills and 
experience to meet all the 
grade K-6 History and 
Nature of Science (HNS) 
standards 

Pre 11 99 41 3 154 .286 

3.38 .001 .57 

Post 4 14 22 2 42 .571 

I.16a I have the skills and 
experience to meet all the 
grade 6-12 HNS standards 

Pre 11 18 1 0 30 .033 
-1.02 .309 .35 

Post 1 1 0 0 2 0 

I.17 I feel very comfortable 
with my understanding of 
the HNS standards at my 
grade level 

Pre 10 87 53 6 156 .378 
2.26 .024 .38 

Post 1 17 21 3 42 .571 

I.17a I feel very 
comfortable with my 
understanding of the K-12 
HNS standards 

Pre 3 19 8 0 30 .267 
.64 .520 .48 

Post 0 1 1 0 2 .500 

I.18 I rely on my students 
to pick up the skills and 
content outlined in the 
HNS standards as we move 
through our science 

Pre 4 89 56 3 152 .388 

-.96 0.335 .17 

Post 1 28 13 0 42 .310 

I.19 I directly teach and test 
my students on all of the 
HNS standards for my 
grade level 

Pre 13 108 32 1 154 .214 
1.29 .198 .25 

Post 0 28 13 0 41 .317 

I.20 Science process and 
science content should be 
taught separately 

Pre 39 109 3 1 152 .026 
1.83 .067 .39 

Post 7 28 4 1 40 .125 

I.21 I have all the skills I 
need to effectively teach 
the HNS standards at my 
grade level 

Pre 5 99 44 7 155 .329 
3.46 .001 .59 

Post 0 16 21 5 42 .619 

 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement 78 
 

Continued. Table B2 All Elementary MnSTEP Summer 2008 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 

 
z test for two 
proportions 

Effect 
Size 

 

S
tr

on
gl

y 
D

is
ag

re
e 

D
is

ag
re

e 

A
gr

ee
 

S
tr

on
gl

y 
A

gr
ee

 

T
ot

al
 

P
ro

p
or

ti
on

 
A

gr
ee

 

z p 
Cohen’s

h 

I.22 I feel very comfortable 
facilitating inquiry-based 
science lessons for my 
students 

Pre 1 65 80 9 155 .574 
1.31 .189 .23 

Post 0 13 25 3 41 .683 

I.23 I feel confident that 
my students will perform 
well on the HNS part of the 
MCA II 

Pre 4 99 47 1 151 .318 
2.12 .034 .37 

Post 1 20 20 1 42 .500 

I.24 I feel very comfortable 
with my understanding of 
the elementary science, 
standards at my grade level 

Pre 6 64 48 7 125 .440 
4.21 <.001 .71 

Post 1 8 24 7 40 .775 

SI.36 I have all the skills 
and content background I 
need to effectively teach all 
the Minnesota science-
related standards to my 
students at my grade level 

Pre 11 84 24 7 126 .246 

6.42 <.001 1.05 

Post 1 9 24 6 40 .750 

I.26 I directly teach and test 
my students on all of the 
elementary science 
standards for my grade 
level 

Pre 10 87 26 1 124 .218 

2.95 .003 .55 

Post 2 19 17 2 40 .475 

I.27 I feel confident that 
my students will perform 
well on the MCA IIs 

Pre 4 89 29 1 123 .244 
4.27 <.001 .79 

Post 1 14 22 2 39 .615 

I.28 I feel very comfortable 
in my ability to help 
students design their own 
science experiments 

Pre 6 85 63 1 155 .413 
2.29 .022 .40 

Post 0 16 20 5 41 .610 
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SI.19 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done after the 
content related to the 
investigation has been 
covered in the classroom. 

Pre 5 67 47 6 125 .424 

1.97 .048 .36 

Post 0 16 23 1 40 .600 

SI.20 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done before the 
content related to the 
investigation has been 
covered in the classroom 

Pre 0 27 82 14 123 .780 

-.07 .942 .01 

Post 0 9 26 5 40 .775 

SI.21 I feel very 
comfortable in planning 
inquiry-based laboratory 
investigations for my 
students 

Pre 2 73 48 3 126 .405 

1.33 .183 .24 

Post 0 19 18 3 40 .525 

SI.22 I have a person or 
persons to call or e-mail if I 
have a question about 
science 

Pre 9 51 56 9 125 .520 
2.00 .046 .35 

Post 1 11 22 5 39 .692 

I.33 I would always teach 
the elementary science 
concepts using an inquiry 
approach, but I don’t have 
the time 

Pre 0 64 86 5 155 .587 

-.18 .855 .04 

Post 0 18 21 3 42 .571 

SI.25 I feel very 
comfortable in helping 
students produce 
investigable (testable) 
questions for science 
research 

Pre 4 81 69 1 155 .452 

1.68 .094 .30 

Post 0 17 22 3 42 .595 
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SI.29 I feel very 
comfortable in helping 
students design feasible 
experimental procedures 
for science research 

Pre 6 89 58 1 154 .383 

1.91 .056 .34 
Post 0 19 20 3 42 .548 

I.36 I feel very comfortable 
turning student questions 
into ones that can be 
investigated 

Pre 1 60 91 3 155 .606 
2.41 .016 

 
.40 

Post 0 9 29 4 42 .786 

SI.30 I have a network of 
fellow science teachers 

Pre 19 90 37 10 156 .301 
.95 .340 .17 

Post 5 21 13 3 42 .381 

SI.31 I feel isolated as a 
science teacher 

Pre 18 86 41 8 153 .320 

-1.44 .150 .25 

Post 8 25 8 1 42 .214 

SI.32 I am active at the 
district level in matters 
related to the science 
curriculum 

Pre 21 81 40 11 153 .333 
-.00 1.000 0 

Post 4 24 12 2 42 .333 

SI.34 I attend science-
related professional 
development programs at 
often as I can 

Pre 6 51 76 21 154 .630 
.75 .456 .13 

Post 0 13 22 7 42 .690 

SI.37 I converse often with 
teachers from other school 
districts 

Pre 24 87 41 4 156 .288 
-.26 .796 .04 

Post 7 23 10 1 41 .268 
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I.42 My students will show 
gains in science 
achievement if I use more 
inquiry-based strategies 

Pre 0 9 114 32 155 .942 
3.09 .002 .49 

Post 0 0 33 9 42 1.00 

I.43 My students will show 
gains in science 
achievement if they 
maintain a scientific 
notebook 

Pre 1 12 115 26 154 .916 

1.87 .062 .29 

Post 0 1 31 10 42 .976 

I.44  Inquiry is intended to 
teach science process skills 
and scientific thinking, and 
should not be confused 
with or used for teaching 
science content 

Pre 8 114 28 2 152 .197 

-.47 .642 .08 

Post 7 28 7 0 42 .167 

I.45 My students keep a 
scientific notebook which 
contains all their notes, 
data, questions and 
reflections 

Pre 17 82 47 8 154 .357 
2.96 .003 .51 

Post 4 12 19 6 41 .610 

I.46 I would always teach 
elementary science 
concepts using an inquiry 
approach, but I’ m not sure 
how 

Pre 0 31 80 14 125 .752 

-3.45 .001 .62 

Post 0 22 18 0 40 .450 

I.47 I feel very comfortable 
taking my students 
outdoors to investigate 
biology, environmental and 
earth science concepts 

Pre 0 26 37 3 66 .606 

3.65 <.001 .74 
Post 0 2 15 6 23 .913 
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I.16 I have the skills and 
experience to meet all the 
grade K-6 History and 
Nature of Science (HNS) 
standards 

Pre 2 3 7 4 16 .688 

-0.07 .944 .04 

Post 1 0 1 1 3 .667 

I.16a I have the skills and 
experience to meet all the 
grade 6-12 HNS standards 

Pre 1 6 7 2 16 .563 
3.53 <.001 1.45 

Post 0 0 1 2 3 1.00 

I.17 I feel very comfortable 
with my understanding of 
the HNS standards at my 
grade level 

Pre 0 6 8 2 16 .625 
0.14 .889 .08 

Post 0 1 0 2 3 .667 

I.17a I feel very 
comfortable with my 
understanding of the K-12 
HNS standards 

Pre 2 8 6 0 16 .375 
0.98 .327 .59 

Post 0 1 0 2 3 .667 

I.18 I rely on my students 
to pick up the skills and 
content outlined in the 
HNS standards as we move 
through our science 

Pre 0 9 7 0 16 .438 

0.77 .444 .47 

Post 1 0 2 0 3 .667 

I.19 I directly teach and test 
my students on all of the 
HNS standards for my 
grade level 

Pre 0 11 5 0 16 .313 
1.20 .231 .74 

Post 0 1 1 1 3 .667 

I.20 Science process and 
science content should be 
taught separately 

Pre 5 11 0 0 16 0 
 1.00 0 

Post 1 2 0 0 3 0 

I.21 I have all the skills I 
need to effectively teach 
the HNS standards at my 
grade level 

Pre 1 6 9 0 16 .563 
3.53 <.001 1.45 

Post 0 0 0 3 3 1.00 
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I.22 I feel very comfortable 
facilitating inquiry-based 
science lessons for my 
students 

Pre 0 7 8 1 16 .563 
3.53 <.001 1.45 

Post 0 0 1 2 3 1.00 

I.23 I feel confident that 
my students will perform 
well on the HNS part of the 
MCA II 

Pre 0 10 6 0 16 .375 
5.16 <.001 1.81 

Post 0 0 2 1 3 1.00 

I.28 I feel very comfortable 
in my ability to help 
students design their own 
science experiments 

Pre 0 6 8 2 16 .625 
3.10 .002 1.31 

Post 0 0 0 3 3 1.00 

I.33 I would always teach 
the science concepts using 
an inquiry approach, but I 
don’t have the time 

Pre 0 8 5 3 16 .500 
4.00 <.001 1.57 

Post 0 0 3 0 3 1.00 

I.36 I feel very comfortable 
turning student questions 
into ones that can be 
investigated 

Pre 0 7 8 1 16 .563 
3.53 <.001 1.45 

Post 0 0 1 2 3 1.00 

I.42 My students will show 
gains in science 
achievement if I use more 
inquiry-based strategies 

Pre 0 2 12 2 16 .875 
1.51 .131 .71 

Post 0 0 2 1 3 1.00 

I.43 My students will show 
gains in science 
achievement if they 
maintain a scientific 
notebook 

Pre 0 5 11 0 16 .688 

-0.07 .944 .04 

Post 0 1 1 1 3 .667 

I.44  Inquiry is intended to 
teach science process skills 
and scientific thinking and 
should not be confused 
with or used for teaching 
science content 

Pre 3 12 1 0 16 .063 

0.97 .331 .73 

Post 1 1 1 0 3 .333 
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I.45 My students keep a 
scientific notebook which 
contains all their notes, 
data, questions and 
reflections 

Pre 4 8 3 0 15 .200 

7.75 <.001 2.21 

Post 0 0 1 2 3 1.00 

SI.1 Student-directed 
projects should be a major 
part of any quality science 
curriculum 

Pre 0 7 62 41 110 .936 
-0.46 .648 .11 

Post 0 3 18 13 34 .912 

SI.2 Student-directed 
science projects are a major 
part of my curriculum 

Pre 3 57 45 4 109 .450 
0.82 .415 .16 

Post 2 14 17 1 34 .529 

SI.3 Student-directed 
science projects need to be 
more common in my 
curriculum 

Pre 0 12 66 32 110 .891 
-1.34 .182 .28 

Post 1 6 19 7 33 .788 

SI.4 I presently do very few 
student-directed science 
projects with my students 

Pre 2 36 42 12 92 .587 
-0.06 .951 .02 

Post 3 10 17 1 31 .581 

SI.5 I feel very comfortable 
with my understanding of 
basic science concepts 

Pre 2 13 41 24 80 .813 
-0.22 .824 .05 

Post 0 5 11 8 24 .792 

SI.5a I feel very 
comfortable with my 
understanding of 
Minnesota geology 

Pre 0 5 5 3 13 .615 
1.28 .201 .56 

Post 0 1 4 2 7 .857 

SI.6 I feel very comfortable 
with my understanding of 
advanced science concepts 

Pre 9 41 23 7 80 .375 
0.14 .888 .02 

Post 3 11 6 3 23 .391 
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SI.6a I feel very 
comfortable with my 
understanding of 
Southeastern Minnesota 
geology 

Pre 0 5 4 4 13 .615 

2.85 .004 1.33 

Post 0 0 6 1 7 1.00 

SI.7 I feel very comfortable 
in working algebra-based 
science problems with my 
students 

Pre 1 13 35 31 80 .825 
1.30 .194 .28 

Post 1 1 11 11 24 .917 

SI.8 I feel very comfortable 
in working calculus-based 
science problems with my 
students 

Pre 14 9 6 1 30 .233 
-0.22 .822 .07 

Post 4 4 2 0 10 .200 

SI.9 I tend to “avoid the 
math” when I teach science 
concepts 

Pre 28 43 7 0 78 .090 
0.47 .638 .13 

Post 8 13 3 0 24 .125 

SI.10 My students, after 
taking my course, are well 
prepared to succeed in their 
next science class 

Pre 0 9 33 9 51 .824 
-0.80 .424 .28 

Post 1 2 6 1 10 .700 

SI.11 My students, after 
taking my course, are 
adequately prepared to 
succeed in their next 
science class 

Pre 0 7 30 14 51 .863 

-0.46 .643 .16 

Post 0 2 7 1 10 .800 

SI.12 My students, after 
taking my course, are not 
as well prepared as students 
from other schools in the 
state 

Pre 17 47 13 2 79 .190 

-1.40 .161 .29 

Post 2 19 2 0 23 .087 

SI.12a My students, after 
taking my course, can 
compete with science 
students from any other 
high school in the state 

Pre 2 7 16 2 27 .667 

1.33 .184 .43 

Post 1 1 10 1 13 .846 
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SI.12b My students, after 
taking my course, are 
comparable with science 
students from any other 
high school in the state 

Pre 2 7 15 3 27 .667 

2.19 .028 .65 

Post 0 1 11 1 13 .923 

SI.13 My curriculum 
includes all the necessary 
topics for a quality, 
comprehensive science 
experience at my grade 
level 

Pre 1 25 44 9 79 .671 

0.52 .604 .13 

Post 1 5 15 1 22 .727 

SI.14 My curriculum lacks 
some important science 
concepts because I do not 
feel adequately prepared to 
teach these 

Pre 8 49 19 3 79 .278 

-1.12 .265 .27 

Post 4 15 4 0 23 .174 

SI.15 My curriculum lacks 
some important science 
concepts because there is 
just not enough time to 
cover everything 

Pre 3 16 45 15 79 .759 

-0.20 .844 .05 

Post 0 6 14 3 23 .739 

SI.16 Inquiry-based 
laboratory investigations 
are an essential ingredient 
in the learning process for 
science students 

Pre 0 2 46 44 92 .978 

-0.30 .765 .06 

Post 0 1 18 12 31 .968 

SI.17 Students can gain 
complete understanding of 
science concepts through 
lecture, textbook readings, 
and basic 

Pre 15 69 8 0 92 .087 

0.16 .871 .03 

Post 7 21 2 1 31 .097 

SI.18 Students can gain 
adequate understanding of 
science concepts through 
lecture, textbook readings, 
and basic 

Pre 3 33 54 2 92 .609 

-0.27 .784 .06 

Post 3 10 17 1 31 .581 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement 87 
 

Continued. Table B3 All Secondary MnSTEP Summer 2008 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 

 
z test for two 
proportions 

Effect 
Size 

 

S
tr

on
gl

y 
D

is
ag

re
e 

D
is

ag
re

e 

A
gr

ee
 

S
tr

on
gl

y 
A

gr
ee

 

T
ot

al
 

P
ro

p
or

ti
on

 
A

gr
ee

 

z p 
Cohen’s

h 

SI.19 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done after the 
content related to the 
investigation has been 
covered in the classroom. 

Pre 1 33 47 11 92 .630 

-0.80 .424 .16 

Post 0 14 9 8 31 .548 

SI.20 Students learn more 
from inquiry-based 
laboratory investigations if 
the labs are done before the 
content related to the 
investigation has been 
covered in the classroom 

Pre 1 35 49 7 92 .609 

1.82 .068 .35 

Post 2 5 15 9 31 .774 

SI.21 I feel very 
comfortable in planning 
inquiry-based laboratory 
investigations for my 
students 

Pre 0 31 32 8 71 .563 

1.58 .114 .34 

Post 0 8 16 5 29 .724 

SI.21a I feel very 
comfortable leading 
outdoor field investigations 
with my students 

Pre 0 5 10 6 21 .762 
-0.72 .474 .55 

Post 0 1 0 1 2 .500 

SI.21b Outdoor field 
observations and field 
investigations are an 
important part of my 
biology curriculum 

Pre 1 13 5 2 21 .333 

0.45 .651 .35 

Post 0 1 1 0 2 .500 

SI.21c As part of my 
curriculum, my students 
and I go outdoors often to 
observe and gather data 

Pre 0 16 4 1 21 .238 
-2.56 .010 1.02 

Post 0 2 0 0 2 0 

SI.22 I have a person or 
persons to call or e-mail if I 
have a question about 
science 

Pre 7 18 23 23 71 .648 
-11.43 <.001 1.88 

Post 0 2 0 0 2 0 
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SI.23 An inquiry-based 
approach is an important 
pedagogy for teaching 
science 

Pre 1 4 18 6 29 .828 
1.77 .077 .50 

Post 0 1 19 9 29 .966 

SI.24 An inquiry-based 
approach is a common 
pedagogy in my classroom 

Pre 1 26 35 9 71 .620 
1.03 .301 .21 

Post 0 8 17 4 29 .724 

SI.25 I feel very 
comfortable in helping 
students produce 
investigable (testable) 
questions for science 
research 

Pre 1 38 46 2 87 .552 

1.75 .081 .36 

Post 0 9 16 7 32 .719 

SI.25a I feel very 
comfortable in using the 
outdoors as a classroom to 
teach earth science 
concepts 

Pre 0 3 3 7 13 .769 
1.97 .048 1.00 

Post 0 0 4 3 7 1.00 

SI.26 I feel very 
comfortable in using 
algebraic formulas to teach 
science concepts 

Pre 2 9 22 25 58 .810 
2.05 .041 .45 

Post 0 1 11 9 21 .952 

SI.27 I feel very 
comfortable in using 
calculus formulas to teach 
science concepts 

Pre 14 9 6 0 29 .207 
-0.05 .963 .02 

Post 4 4 2 0 10 .200 

SI.28 Students learn and 
remember more when 
science is taught using 
inquiry-based lab 
investigations 

Pre 0 4 38 14 56 .929 

0.46 .644 .13 

Post 0 1 12 9 22 .955 

SI.28a Students learn and 
remember more when earth 
science is taught outdoors 
using field investigations 

Pre 0 1 6 6 13 .923 
1.04 .298 .57 

Post 0 0 4 3 7 1.00 
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SI.29 I feel very 
comfortable in helping 
students design feasible 
experimental procedures 
for science research 

Pre 0 42 41 4 87 .517 

2.91 .004 .55 

Post 0 7 22 3 32 .781 

SI.30 I have a network of 
fellow science teachers 

Pre 18 42 16 11 87 .310 
1.87 .061 .39 

Post 1 15 8 8 32 .500 

SI.31 I feel isolated as a 
science teacher 

Pre 14 48 33 13 108 .426 
-1.68 .092 .34 

Post 7 17 7 2 33 .273 

SI.32 I am active at the 
district level in matters 
related to the science 
curriculum 

Pre 5 36 45 20 106 .613 
1.01 .310 .21 

Post 1 9 14 10 34 .706 

SI.33 Students learn and 
remember more when 
science concepts are taught 
using math-based 
problems, inquiry-based 

Pre 1 1 56 21 79 .975 

-0.98 .326 .29 

Post 0 2 15 7 24 .917 

SI.33a  I use examples 
from my local (regional) 
geology as the starting 
point for teaching many 
earth science concepts 

Pre 0 4 6 3 13 .692 
2.40 .016 1.18 

Post 0 0 4 3 7 1.00 

SI.33b I use examples from 
Minnesota (state) geology 
as the starting point for 
teaching many earth 
science concepts 

Pre 0 3 7 3 13 .769 

0.50 .618 .23 

Post 0 1 3 3 7 .857 

SI.33c Students learn and 
remember more when earth 
science is taught using 
examples from local 
geology 

Pre 0 0 7 6 13 1.00 

 1.00 0 

Post 0 0 2 5 7 1.00 
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Continued. Table B3 All Secondary MnSTEP Summer 2008 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.34 I attend science-
related professional 
development programs at 
often as I can 

Pre 6 31 53 17 107 .654 
0.92 .360 .20 

Post 1 8 17 8 34 .735 

SI.34a I feel very 
comfortable with my 
understanding of the latest 
advances in biological 
sciences 

Pre 0 8 9 3 20 .600 

-0.27 .787 .20 

Post 1 0 1 0 2 .500 

SI.35 My curriculum 
addresses all the science-
related benchmarks at my 
grade level as outlined in 
the Minnesota 

Pre 2 30 50 9 91 .648 

-0.92 .358 .20 

Post 2 11 13 3 29 .552 

SI.35a My curriculum lacks 
some important biology 
concepts because our 
school does not have the 
money to purchase the 
necessary equipment 

Pre 1 8 11 1 21 .571 

-5.29 <.001 1.71 

Post 0 2 0 0 2 0 

SI.35b My curriculum 
lacks some important 
biology concepts because I 
can't keep up with all the 
advancements in biological 
sciences 

Pre 3 12 6 0 21 .286 

-2.90 .004 1.14 

Post 0 2 0 0 2 0 

SI.36 I have all the skills 
and content background I 
need to effectively teach all 
the Minnesota science-
related standards to my 
students at my grade level 

Pre 5 39 32 14 90 .511 

2.44 .015 .48 

Post 1 7 20 3 31 .742 

SI.37 I converse often with 
teachers from other school 
districts 

Pre 15 69 18 6 108 .222 
2.03 .042 .41 

Post 1 19 10 4 34 .412 
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Continued. Table B3 All Secondary MnSTEP Summer 2008 Institutes Participant 
Responses Pre- Versus Post-Institute to Part I Online Participant Survey 
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SI.38 My students leave 
my course excited about 
science 

Pre 0 15 29 7 51 .706 
-0.04 .970 .02 

Post 1 2 7 0 10 .700 

SI.39 My students can 
apply their understanding 
of science to solve science-
related problems 

Pre 0 15 27 10 52 .712 
-0.07 .942 .02 

Post 1 2 7 0 10 .700 

SI.40 My students leave 
my course confident in 
their understanding of the 
science concepts they have 
learned 

Pre 0 8 20 3 31 .742 

0.05 .963 .02 

Post 1 1 6 0 8 .750 
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Table B4 Mean Percent Class Time Devoted to a Strategy in a Typical Science Unit – Part III, Online 
Participant Survey, Pre to Post-Institute Responses for All Elementary Institutes 

 Pre-2008 Post-2009 
Independent 
Samples t test

Effect 
Size 

Activities N 
Mean 

% Time
SD N 

Mean 
% Time

SD t p 
Cohen’s

d 

1 Hands-on activities or labs 145 30.7 20.1 40 34.2 20.9 .951 .343 .17 

2 Lecture, overheads, note taking 131 14.1 10.5 36 10.6 8.4 2.089 .040 -.37 

3 Videos, DVDs, PowerPoint 122 10.8 11.1 35 9 7.5 .893 .373 -.19 

4 Teacher demonstrations 129 9.4 11.6 37 8.6 5.4 .410 .682 -.09 

5 Student-directed investigations 106 10.3 12.7 29 8.60 5.3 .733 .465 -.17 

6 Teacher-assigned projects 84 9.3 9.9 25 8.6 6.1 .348 .729 -.09 

7 Testing 108 4.7 3.5 31 3.5 2.3 1.751 .082 -.41 

8 Completing worksheets 115 7.6 6.2 32 6.2 5.2 1.167 .245 -.24 

9 Reflective writing or processing 
the learning from a lesson 102 7.8 7.3 31 4.7 4.4 2.188 .030 -.51 

10 Classroom logistics (attendance, 
interruptions, etc.) 96 4.3 3.7 28 4.6 4.5 .374 .709 .07 

11 Student presentations 76 5.5 6.4 26 3.5 3.1 1.552 .124 -.40 

12 Silent reading 55 3.5 3.3 20 1.3 1.7 3.709 <.001 -.84 

13 Individual research work in the 
library or on the computer 53 5.3 6.8 23 4.5 5.5 .486 .628 -.13 

14 Producing, collecting and 
working with student questions 87 5.8 5.7 25 3.9 2.2 1.606 .111 -.44 

15 Group work on problems or 
group discussions 113 10.1 11.2 29 6.4 5.2 1.761 .080 -.42 

16 Other 15 12.3 12.9 3 8.3 14.4 .483 .636 -.30 
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Table B5 Mean Percent Class Time Devoted to a Strategy in a Typical Science Unit – Part III, Online 
Participant Survey, Pre to Post-Institute Responses for All Secondary Institutes 

 Pre-2008 Post-2009 
Independent 
Samples t test

Effect 
Size 

Activities N 
Mean 

% Time
SD N 

Mean 
% Time

SD t p 
Cohen’s

d 

1 Hands-on activities or labs 105 23.1 13.1 31 27.2 13.0 1.540 .126 .31 

2 Lecture, overheads, note taking 104 20.1 14.3 31 15.5 11.1 2.088 .041 -.36 

3 Videos, DVDs, PowerPoint 94 9.5 7.4 26 9.4 8.7 .093 .926 -.01 

4 Teacher demonstrations 83 5.9 2.9 25 5.5 3.4 .531 .596 -.13 

5 Student-directed investigations 52 8.0 7.0 22 5.4 4.6 1.620 .110 -.44 

6 Teacher-assigned projects 70 9.9 8.2 20 6.3 5.8 1.856 .067 -.51 

7 Testing 99 6.2 3.6 28 4.5 3.0 2.203 .029 -.51 

8 Completing worksheets 81 7.9 5.1 25 6.1 5.2 1.501 .136 -.35 

9 Reflective writing or processing 
the learning from a lesson 

27 6.0 4.5 19 3.1 3.7 2.366 .022 -.70 

10 Classroom logistics (attendance, 
interruptions, etc.) 

85 4.0 5.8 28 3.4 2.3 .561 .576 -.14 

11 Student presentations 54 5.1 3.4 22 3.3 3.7 2.007 .048 -.51 

12 Silent reading 39 4.2 2.6 17 1.3 1.9 4.084 <.001 -1.27 

13 Individual research work in the 
library or on the computer 

50 5.9 4.1 19 4.1 3.8 1.611 .112 -.46 

14 Producing, collecting and 
working with student questions 

67 6.5 4.6 25 6.4 7.0 .040 .968 -.02 

15 Group work on problems or 
group discussions 

84 9.1 7.1 27 7.9 8.0 .730 .467 -.16 

16 Other 1 14 5.3 3.5 9 7.3 6.6 .820 .430 (.38) 

17 Other 2 1 8.0  4 3.8 4.8 .794 .485 (-1.24) 
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Table B6 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All Elementary 
Institutes 
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Effect 
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IV.1 Developing 
investigable questions 
with students 

Pre 7 51 69 19 3 149 .148 
1.38 .169 .26 

Post 1 8 21 8 2 40 .250 

IV.2 Using computers to 
manipulate or present 
student data 

Pre 40 62 40 5 0 147 .034 
1.69 .090 .36 

Post 9 16 9 4 1 39 .128 

IV.3 Students forming 
their own explanation 
for experimental results 

Pre 3 24 73 45 4 149 .329 
1.66 .096 .30 

Post 1 3 17 16 3 40 .475 

IV.4 Collecting and 
posting questions from 
students 

Pre 9 34 64 28 13 148 .277 
1.99 .046 .36 

Post 1 9 12 15 3 40 .450 

IV.5 Starting with a 
general observational 
activity before starting a 
topic or unit 

Pre 0 8 64 66 11 149 .517 
.95 .342 .17 

Post 0 2 14 18 6 40 .600 

IV.6 Students designing 
procedures or protocols 
or charts for data 
collecting 

Pre 26 53 57 13 0 149 .087 
1.36 .173 .26 

Post 2 15 16 6 1 40 .175 

IV.7 Turning student 
statements or 
observations into 
questions 

Pre 5 32 81 26 5 149 .208 
3.70 <.001 .67 

Post 1 6 12 20 1 40 .525 
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Continued. Table B6 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All 
Elementary Institutes 
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IV.8 Formative 
assessment during 
student investigations 
and discussions 

Pre 3 37 68 37 4 149 .275 
2.02 .044 .37 

Post 2 6 14 15 3 40 .450 

IV.9 Students working 
in groups to collectively 
solve a problem 

Pre 2 10 50 58 28 148 .581 
1.66 .098 .29 

Post 1 3 7 18 10 39 .718 

IV.10 Student groups 
presenting (teaching) 
content to the class 

Pre 18 41 61 25 4 149 .195 
.41 .680 .07 

Post 2 12 17 8 1 40 .225 

IV.11 Providing a 
question, but letting 
students design the 
procedure to answer it 

Pre 20 55 56 15 2 148 .115 
.92 .359 .17 

Post 2 10 21 5 2 40 .175 

IV.12 Using student 
questions to determine 
the next step in a topic 
of study 

Pre 17 47 64 19 2 149 .141 
1.47 .141 .28 

Post 2 11 17 8 2 40 .250 

IV.13 Introducing 
content and vocabulary 
during student 
exploration of 
phenomena 

Pre 2 9 54 71 13 149 .564 

.71 .480 .12 

Post 0 2 13 21 4 40 .625 

IV.14 Doing hands-on 
activities before chapter 
readings or introducing 
vocabulary 

Pre 3 9 67 47 22 148 .466 
2.47 .014 .43 

Post 0 2 11 19 8 40 .675 
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Continued. Table B6 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All 
Elementary Institutes 
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IV.15 Student 
notebooks or journals 
used for data recording, 
reflection, and questions 

Pre 12 35 49 36 16 148 .351 
2.56 .011 .45 

Post 2 4 11 10 13 40 .575 

IV.16 Using open-ended 
questions with students 

Pre 1 5 64 58 21 149 .530 
3.58 <.001 .58 

Post 0 2 6 21 11 40 .800 

IV.17 Determining 
students’ understanding 
(prior knowledge) of a 
topic before beginning a 
unit 

Pre 0 3 51 66 27 147 .633 

.81 .415 .14 

Post 0 2 10 23 5 40 .700 
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Table B7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All Secondary Institutes 
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IV.1 Developing 
investigable questions 
with students 

Pre 4 17 11 53 19 4 108 .213 
1.63 .103 .34 

Post 1 2 1 17 12 0 33 .364 

IV.2 Using computers 
to manipulate or 
present student data 

Pre 8 19 13 53 12 3 108 .139 
2.79 .005 .59 

Post 0 8 2 10 9 4 33 .394 

IV.3 Students forming 
their own explanation 
for experimental results 

Pre 0 5 5 52 40 6 108 .426 
3.31 .001 .62 

Post 0 0 2 7 16 8 33 .727 

IV.4 Collecting and 
posting questions from 
students 

Pre 7 23 21 42 11 4 108 .139 
2.20 .028 .47 

Post 1 5 4 12 8 3 33 .333 

IV.5 Starting with a 
general observational 
activity before starting 
a topic or unit 

Pre 2 7 7 47 38 7 108 .417 
4.02 <.001 .44 

Post 0 0 3 9 13 8 33 .636 

IV.6 Students 
designing procedures 
or protocols or charts 
for data collecting 

Pre 2 19 8 52 23 4 108 .250 
2.13 .033 .43 

Post 1 3 0 14 11 4 33 .455 

IV.7 Turning student 
statements or 
observations into 
questions 

Pre 4 15 7 49 30 2 107 .299 
1.90 .057 .38 

Post 0 2 1 14 13 3 33 .485 
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Continued. Table B7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All 
Secondary Institutes 
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IV.8 Formative 
assessment during 
student investigations 
and discussions 

Pre 2 8 9 51 33 5 108 .352 
2.98 .003 .58 

Post 0 1 1 10 14 7 33 .636 

IV.9 Students working 
in groups to 
collectively solve a 
problem 

Pre 1 0 4 29 57 17 108 .685 
2.68 .007 .48 

Post 0 0 0 4 14 15 33 .879 

IV.10 Student groups 
presenting (teaching) 
content to the class 

Pre 7 21 15 42 21 2 108 .213 
.69 .492 .14 

Post 1 4 3 16 7 2 33 .273 

IV.11 Providing a 
question, but letting 
students design the 
procedure to answer it 

Pre 4 19 13 57 11 4 108 .139 
1.89 .058 .40 

Post 0 5 2 16 5 5 33 .303 

IV.12 Using student 
questions to determine 
the next step in a topic 
of study 

Pre 6 21 20 50 8 3 108 .102 
1.43 .152 .31 

Post 0 6 4 16 5 2 33 .212 

IV.13 Introducing 
content and vocabulary 
during student 
exploration of 
phenomena 

Pre 2 8 8 39 45 6 108 .472 

1.05 .293 .21 

Post 0 2 1 11 14 5 33 .576 

IV.14 Doing hands-on 
activities before 
chapter readings or 
introducing vocabulary 

Pre 2 8 12 50 29 7 108 .333 
3.95 <.001 .75 

Post 1 1 1 7 16 7 33 .697 
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Continued. Table B7 Part IV, Online Participant Survey – Pre to Post-Institute Responses for All 
Secondary Institutes 
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IV.15 Student 
notebooks or journals 
used for data recording, 
reflection, and 
questions 

Pre 20 17 15 24 19 13 108 .296 

2.38 .017 .48 

Post 5 1 2 7 7 10 32 .531 

IV.16 Using open-
ended questions with 
students 

Pre 0 5 2 40 44 17 108 .565 
3.08 .002 .56 

Post 0 1 0 5 22 5 33 .818 

IV.17 Determining 
students’ understanding 
(prior knowledge) of a 
topic before beginning 
a unit 

Pre 1 9 5 42 36 15 108 .472 

2.41 .016 .46 

Post 1 0 2 7 15 8 33 .697 
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Table B8 Differences in Student Content Tests Pre and Post Teacher Participation Summer 2008 

Student Content Test 
 N of 

Classes 
N of 

Attempts 
N of 

Successes 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s

h  z p 

Elementary Biology/ 
Environmental Science 

Pre 13 3573 2320 .65 
.08 5.64 <.001 .17 

Post 5 1332 974 .73 

Elementary Chemistry 
Pre 15 5940 1918 .32 

.00 -0.36 .722 0 
Post 5 1287 409 .32 

Elementary Earth Science 
Pre 20 5016 3103 .62 

.02 1.64 .101 .04 
Post 10 2508 1600 .64 

Elementary Inquiry 
Pre 15 2628 1826 .69 

.03 1.69 .091 .07 
Post 6 1206 870 .72 

Elementary Physics 
Pre 16 2380 1488 .63 

.04 2.89 .004 .08 
Post 11 1645 1101 .67 

ChemCAL/Secondary 
Chemistry 

Pre 25 42946 20542 .48 
-.12 -20.01 <.001 .24 

Post 7 7918 2851 .36 

PhASE/Secondary Physics 
Pre 11 13710 3411 .25 

.14 24.64 <.001 .30 
Post 7 11130 4394 .39 

Secondary Biology/ 
Environmental Science 

Pre 24 21552 13523 .63 
.00 0.15 .878 0 

Post 5 6240 3922 .63 

Secondary Inquiry 
Pre 16 6116 3922 .64 

.04 4.42 <.001 .11 
Post 5 1727 1204 .69 

TIMES Project (Secondary 
Earth Science) 

Pre 17 12732 6466 .51 
.03 5.22 <.001 .06 

Post 8 8412 4580 .54 
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Table B9 Differences in Student Content Posttests of Participant and Control Teachers Spring 2009 

Student Content Test  
N of 

Classes 
N of 

Attempts 
N of 

Successes 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h 
z p 

Elementary Biology/ 
Environmental Science 

Participant 5 1332 974 .73 
.11 7.82 <.001 .24 

Control 18 4500 2793 .62 

Elementary Chemistry 
Participant 5 1287 409 .32 

-.07 -4.84 <.001 .15 
Control 14 5082 1976 .39 

Elementary Earth Science 
Participant 10 2508 1600 .64 

.03 1.59 .111 .06 
Control 5 1092 666 .61 

Elementary Inquiry 
Participant 6 1206 870 .72 

-.01 -0.48 .635 .02 
Control 5 1134 828 .73 

Elementary Physics  
Participant 11 1645 1101 .67 

.07 3.86 <.001 .15 
Control 10 1589 960 .60 

Secondary Chemistry/ 
ChemCAL  

Participant 
Control

7 
8 

7918 
13283 

2851 
5092 

.36 

.38 
-.02 -3.40 <.001 .04 

Secondary Physics/ PhASE 
Participant 

Control
7 

11 
11130 
9090 

4394 
3429 

.39 

.38 
.01 2.55 .011 .02 

Secondary Biology/ 
Environmental Science 

Participant 
Control

5 
15 

6240 
17120 

3922 
9679 

.63 

.57 
.06 8.78 <.001 .12 

Secondary Inquiry 
Participant 

Control
5 

17 
1727 
7590 

1204 
5304 

.70 

.70 
.00 -0.13 .893 0 

TIMES 
Participant 

Control
8 

12 
8412 
12156 

4580 
5632 

.54 

.46 
.08 11.48 <.001 .16 
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Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Elementary Institutes (N=29) 

Elementary Biology/Environmental Science (N = 5) 

1 
Pre 20 120 180 .67 

.02 0.54 .586 .04 
Post 21 131 189 .69 

2 
Pre 24 135 216 .63 

.10 2.31 .021 .21 
Post 26 170 234 .73 

3 
Pre 16 95 144 .66 

.00 -.03 .975 0 
Post 26 154 234 .66 

4 
Pre 60 394 540 .73 

.06 2.36 .018 .14 
Post 55 392 495 .79 

5 
Pre 23 131 207 .63 

.08 1.52 .128 .17 
Post 20 127 180 .71 

Elementary Chemistry (N = 4) 

1 
Pre 21 75 231 .32 

-.05 -1.12 .264 .09 
Post 21 64 231 .28 

6 
Pre 19 65 209 .31 

.00 0 1.000 0 
Post 19 65 209 .31 

7 
Pre 21 83 231 .36 

-.09 -2.12 .034 .19 
Post 27 81 297 .27 

8 
Pre 53 207 583 .36 

-.02 -0.59 .552 .04 
Post 29 107 319 .34 
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Continued. Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Elementary Earth Science (N = 7) 

9 
Pre 8 48 96 .50 

.02 0.33 .741 .04 
Post 21 131 252 .52 

10 
Pre 32 170 384 .44 

.17 3.88 <.001 .34 
Post 17 124 204 .61 

11 
Pre 20 146 240 .61 

.00 0.09 .925 0 
Post 20 147 240 .61 

12 
Pre 9 50 108 .46 

.05 0.69 .491 .10 
Post 11 67 132 .51 

13 
Pre 30 242 360 .67 

.01 0.26 .793 .02 
Post 28 229 336 .68 

5 
Pre 22 152 264 .58 

.11 2.72 .007 .23 
Post 19 158 228 .69 

14 
Pre 6 46 72 .64 

.16 2.22 .027 .36 
Post 7 67 84 .80 

Elementary Inquiry (N = 5) 

5 
Pre 23 144 207 .70 

.04 0.94 .345 .09 
Post 20 133 180 .74 

15 
Pre 22 154 198 .78 

.03 0.81 .416 .07 
Post 24 175 216 .81 

16 
Pre 7 47 63 .75 

.04 0.63 .531 .10 
Post 8 57 72 .79 
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Continued. Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

17 
Pre 17 74 153 .48 

.15 3.01 .003 .30 
Post 38 215 342 .63 

18 
Pre 20 109 180 .61 

.07 1.55 .122 .15 
Post 19 117 171 .68 

Elementary Physics (N = 8) 

19 
Pre 19 103 133 .77 

-.10 -1.90 .057 .22 
Post 21 99 147 .67 

20 
Pre 31 146 217 .67 

-.02 -0.36 .720 .04 
Post 19 87 133 .65 

21 
Pre 25 98 175 .56 

.13 2.46 .014 .27 
Post 20 97 140 .69 

2 
Pre 23 89 161 .55 

.35 7.62 <.001 .83 
Post 22 139 154 .90 

12 
Pre 9 25 63 .40 

.08 1.00 .319 .16 
Post 11 37 77 .48 

22 
Pre 25 103 175 .59 

.11 2.31 .021 .23 
Post 27 133 189 .70 

15 
Pre 22 109 154 .71 

.08 1.74 .082 .19 
Post 27 133 168 .79 

18 
Pre 23 102 161 .63 

.07 1.23 .220 .15 
Post 20 98 140 .70 
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Continued. Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Secondary Institutes (N = 25) 

Secondary Biology/Environmental Science (N = 4) 

19 
Pre 155 1423 2480 .57 

-.01 -1.16 .248 .02 
Post 132 1176 2112 .56 

20 
Pre 24 242 384 .63 

-.02 -0.62 .537 .04 
Post 58 568 928 .61 

21 
Pre 29 289 464 .62 

.04 1.40 .163 .08 
Post 55 582 880 .66 

22 
Pre 69 766 1104 .69 

-.06 -3.25 .001 .13 
Post 90 911 1440 .63 

Secondary Chemistry (N = 4) 

23 
Pre 6 55 222 .25 

.09 1.93 .053 .20 
Post 5 62 185 .34 

24 
Pre 13 103 481 .21 

.17 6.10 <.001 .38 
Post 17 238 629 .38 

25 
Pre 75 1455 2775 .52 

-.13 -9.69 <.001 .26 
Post 68 988 2516 .39 

26 
Pre 25 377 925 .41 

-.02 -1.01 .312 .04 
Post 39 558 1443 .39 

ChemCAL (N = 1 

27 
Pre 16 154 592 .26 

.07 2.76 .006 .15 
Post 21 255 777 .33 
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Continued. Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Secondary Earth Science – TIMES Project (N = 8) 

28 
Pre 78 502 936 .54 

.02 1.16 .245 .04 
Post 130 874 1560 .56 

29 
Pre 26 144 312 .46 

-.02 -0.52 .605 .04 
Post 24 309 696 .44 

30 
Pre 80 576 960 .60 

-.01 -0.29 .774 .02 
Post 60 427 720 .59 

31 
Pre 87 488 1044 .47 

.12 6.42 <.001 .24 
Post 158 1119 1896 .59 

32 
Pre 65 369 780 .47 

.02 0.79 .430 .04 
Post 55 326 660 .49 

33 
Pre 78 388 936 .41 

.00 0.02 .986 0 
Post 95 473 1140 .41 

 
34 

Pre 35 201 420 .48 
.06 1.51 .131 .12 

Post 18 117 216 .54 

35 
Pre 132 947 1584 .60 

.01 0.89 .372 .02 
Post 127 935 1524 .61 
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Continued. Table B10 Results of Student Content Tests by Classroom for Participants Submitting Both Pre- and 
Posttests – Year 2 Cohort 

Teacher 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Secondary Inquiry (N = 4) 

36 
Pre 21 152 231 .66 

-.07 -1.87 .061 .14 
Post 60 389 660 .59 

37 
Pre 55 142 605 .23 

.45 14.12 <.001 .94 
Post 29 216 319 .68 

26 
Pre 27 213 297 .72 

.03 0.86 .391 .07 
Post 39 320 429 .75 

38 
Pre 12 105 132 .80 

.05 1.33 .185 .13 
Post 15 141 165 .85 

Secondary Physics (N = 2) 

39 
Pre 67 450 2010 .22 

.08 5.54 <.001 .18 
Post 67 604 2010 .30 

40 
Pre 70 365 2100 .17 

.07 4.47 <.001 .17 
Post 46 327 1380 .24 

PhASE Project (N = 2) 

41 
Pre 20 170 600 .28 

.04 1.33 .185 .09 
Post 13 126 390 .32 

42 
Pre 23 204 690 .30 

-.07 3.41 .001 .16 
Post 80 551 2400 .23 
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Table B11 Results of Student Pre- and Posttests by Institute – Year 2 Cohort 

Class 
 N of 

Teachers/ 
Students 

N of 
Events 

N of 
Trials 

Proportion 
Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

Elementary Biology/ 
Environmental Science 

Pre 5/143 875 1287 .68 
.05 2.89 .004 .11 

Post 5/148 974 1332 .73 

Elementary Chemistry 
Pre 4/114 430 1254 .34 

-.04 -2.20 .028 .09 
Post 4/96 317 1056 .30 

Elementary Earth Science 
Pre 7/127 854 1524 .56 

.07 3.63 <.001 .14 
Post 7/123 923 1476 .63 

Elementary Inquiry 
Pre 5/89 528 801 .66 

.05 2.32 .020 .11 
Post 5/109 697 981 .71 

Elementary Physics 
Pre 8/177 775 1239 .63 

.09 4.78 <.001 .19 
Post 8/167 823 1148 .72 

Secondary Biology/ 
Environmental Science 

Pre 4/277 2720 4432 .61 
-.01 -0.99 .322 .02 

Post 4/335 3237 5360 .60 

Secondary Chemistry 
Pre 4/119 1990 4403 .45 

-.06 -6.33 <.001 .12 
Post 4/129 1846 4773 .39 

ChemCAL 
Pre 1/16 154 592 .26 

.07 2.76 .006 .15 
Post 1/21 255 777 .33 

TIMES Project 
(Secondary Earth Science) 

Pre 8/581 3615 6972 .52 
.02 3.21 .001 .04 

Post 8/667 4580 8412 .54 

Secondary Inquiry 
Pre 4/115 612 1265 .48 

.20 10.57 <.001 .41 
Post 4/143 1066 1573 .68 

Secondary Physics 
Pre 2/137 815 4110 .20 

.07 7.73 <.001 .17 
Post 2/113 931 3390 .27 

PhASE Project 
Pre 2/43 374 1290 .29 

-.05 -3.15 .002 .11 
Post 2/93 677 2790 .24 
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Table B12 Results of Student Content Tests by Classroom for Participants and Controls – Year 2 Cohort (N = 23) 

Pair 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 
Elementary Biology/Environmental Science (N = 2)  

1a 
Participant 26 170 234 .73 

.10 2.31 .021 .21 
Control 24 135 216 .63 

2a 
Participant 21 131 189 .69 

.11 2.21 .027 .23 
Control 20 105 180 .58 

Elementary Chemistry (N = 2)  

3a 
Participant 27 81 297 .27 

0 0 1.00 0 
Control 14 42 154 .27 

2b 
Participant 21 64 231 .28 

-.02 -0.54 .591 .04 
Control 20 66 220 .30 

Elementary Earth Science (N = 3)  

4 
Participant 17 124 204 .61 

.12 2.40 .016 .24 
Control 17 100 204 .49 

5 
Participant 20 147 240 .61 

-.07 -1.53 .126 .15 
Control 20 163 240 .68 

6a 
Participant 11 67 132 .51 

.13 2.41 .016+ .26 
Control 19 86 228 .38 

Elementary Inquiry (N = 1)  

7 
Participant 25 173 225 .77 

.02 0.35 .725 .05 
Control 24 163 216 .75 

Elementary Physics (N = 7)  

8 
Participant 20 97 140 .69 

.23 4.19 <.001 .47 
Control 21 67 147 .46 
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Continued. Table B12 Results of Student Content Tests by Classroom for Participants and Controls – Year 2 Cohort (N = 23) 

Pair 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

9 
Participant 21 99 147 .67 

-.01 -0.12 .901 .02 
Control 21 100 147 .68 

10 
Participant 26 116 182 .64 

.01 0.09 .930 .02 
Control 21 93 147 .63 

6b 
Participant 11 37 77 .48 

.16 2.36 .018 .33 
Control 19 42 133 .32 

11 
Participant 24 133 168 .79 

.04 0.91 .362 .10 
Control 21 110 147 .75 

3b 
Participant 27 84 189 .44 

-.05 -0.73 .465 .10 
Control 14 48 98 .49 

1b 
Participant 22 139 154 .90 

.12 3.05 .002 .33 
Control 25 137 175 .78 

Secondary Biology/Environmental Science (N = 3)  

12 
Participant 132 1176 2112 .56 

-.02 -1.72 .085 .04 
Control 130 1213 2080 .58 

13a&b 
Participant 58 568 928 .61  

.01 

.01 

 
0.24 
0.42 

 
.808 
.672 

.02 

.02 
Control 1 
Control 2

11 
49 

106 
472 

176 
784 

.60 

.60 
Secondary Chemistry (N = 2)  

14 
Participant 68 988 2516 .39 

-.15 -10.22 <.001 .30 
Control 60 1198 2220 .54 
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Continued. Table B12 Results of Student Content Tests by Classroom for Participants and Controls – Year 2 Cohort (N = 23) 

Pair 
 N of 

Students 
N of 

Events 
N of 

Trials 
Proportion 

Difference in 
Proportions 

z test for two 
proportions Cohen’s 

h  z p 

15a 
Participant 39 558 1443 .39 

-.07 -3.69 <.001 .14 
Control 26 445 962 .46 

Secondary Earth Science (TIMES Project) (N = 1)  

16 
Participant 158 1119 1896 .59 

.10 5.99 <.001 .20 
Control 139 818 1668 .49 

Secondary Inquiry (N = 1)  

15b 
Participant 39 320 429 .75 

.12 4.04 <.001 .26 
Control 51 352 561 .63 

Secondary Physics (N = 1)  

17 
Participant 67 604 2010 .30 

.03 1.49 .136 .07 
Control 23 187 690 .27 

Overall Results 
Participant 938 7563 15071 .50 

-.03 -4.56 <.001 .06 
Control 789 6248 11793 .53 
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Table B13 Summary of Student MCA-II Science Test Scores 
 

Building Grade 
Number 
of tests 

Number 
proficient* 

Percent 
proficient* 

Mean 
score of the 

group 

2008 

1 5 18 12 66.7 552 

2 5 20 6 30  

3 5 107 54 50.5 549 

4 5 63 18 28.5 541 

2009 

5 5 54 26 48 549 

6 5 19 14 74 551 

7 5 13 7 54 552 

8 5 87 47 54 548 

9 5 20 17 85 557 

2008 

10 8 113 58 51.3  

11 8 142 60 42.3  

12 8 24 4 16.6 842 

13 8 37 17 45.9 847 

2009 

14 8 32 16 50 848 

15 8 74 24 32 846 

16 8 182 115 63 853 

2008 

17 HS** 132 37 28 1046 

18 HS 62 41 66.1 1052 

19 HS 75 23 30.7 1045 

20 HS 114 45 39.4 1048 

2009 

21 HS 61 3 5 1031 

22 HS 62 32 52 1047 

23 HS 35 21 60 1051 

24 HS 25 9 36 1045 

 
  * Count of students in Achievement Levels 3 (M) or 4 (E) 
** HS is high school and usually grade 10. 
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Part I: Ratings by Institute 
 
 

Participant Evaluation 
MnSTEP Elementary Biology/Environmental Science Institutes 2009 (N = 48) 

 
 
1. How did you hear about MnSTEP? 
 

 Frequency Percent 

MnSTEP postcard 1 2 
MnSTEP e-mail (including forwarded 
e-mails) 

20 42 

Educator Newsletter 2 4 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 19 40 
Other Presentation by Lee Schmitt 3 6 
 Previous MnSTEP course 2 4 
 Internet search 1 2 
 Professional development catalog 1 2 

 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 93.15 
Median = 31 
Modes = 25, 30, 60 

 
 

Estimate Frequency Percent 

11-23 7 15 
24-25 7 15 
26-30 9 19 
31-35 7 15 
60-75 6 13 
80-130 4 8 

More than 130 7 15 
Total 47 100 
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Most participants rated the institute overall as excellent (75%). Most participants also rated the 
remaining areas as excellent: the quality of instructors and presenters (88%), fit between actual 
content and project description (67%), value of materials/handouts/binder/flash drive (90%), 
value of biology/environmental science and inquiry content (81%), and facilities (60%) (see item 
3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
12 

25% 
36 

75% 
4.75 

Quality of instructors and presenters    
6 

13% 
42 

88% 
4.88 

Fit between actual content and 
project description 

  
1 

2% 
14 

29% 
32 

67% 
4.66 

Value of the materials/handouts/ 
binder/ flash drive 

   
5 

10% 
43 

90% 
4.90 

Value of biology/environmental 
science and inquiry content 

   
8 

17% 
39 

81% 
4.83 

Facilities (classroom, food, lodging)   
2 

4% 
16 

33% 
29 

60% 
4.55 
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Participant Evaluation 

MnSTEP Secondary Biology/Environmental Science Institute 2009 (N = 24) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

4 17 

Educator Newsletter 0 0 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 15 63 
Other Other contacts 2 8 
 Previous MnSTEP course 1 4 
 Internet search 1 4 
 MnSTA newsletter 1 4 
 Found it myself 1 4 

 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 153.04 
Median = 150 
Mode = 150 

 
 

Estimate Frequency Percent 

0-75 2 9 
80-120 8 35 
125-150 7 30 
154-200 3 13 

More than 200 3 13 
Total 23 100 
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Participants were very satisfied with several aspects of the institute, especially quality of 
instructors and presenters (96% excellent), and facilities (83% excellent). The fit between actual 
content and project description received the lowest mean rating (4.29). About half of participants 
rated as excellent the value of materials/handouts/binder/flash drive (46%), and value of 
biology/environmental science and inquiry content (54%) (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
9 

38% 
15 

63% 
4.63 

Quality of instructors and presenters    
1 

4% 
23 

96% 
4.96 

Fit between actual content and 
project description 

  
2 

8% 
13 

54% 
9 

38% 
4.29 

Value of the 
materials/handouts/flash drive 

  
2 

8% 
11 

46% 
11 

46% 
4.38 

Value of biology/environmental 
science and inquiry content 

  
2 

8% 
9 

38% 
13 

54% 
4.46 

Facilities (classroom, food, lodging)    
4 

17% 
20 

83% 
4.83 
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Participant Evaluation 

MnSTEP ChemCAL (Course #1) 2009 (N = 20) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

4 20 

Educator Newsletter 1 5 
Principal/Administrator 1 5 
Colleague/Fellow Teacher 5 25 
Other Conference 2 10 
 Previous MnSTEP/Hamline course 3 15 
 Internet search/website 8 40 
 Environmental Ed Program 1 5 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 159.24 
Median = 150 
Mode = 150 

 
 

Estimate Frequency Percent 

0-75 3 18 
80-120 2 12 
125-150 9 52 
154-200 1 6 

More than 200 2 12 
Total 17 100 
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Participants were most satisfied with the quality of instructors and presenters (mean rating = 
4.55), and they were least satisfied with the value of the materials/handouts/binder (3.70) (see 
item 3). 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
12 

60% 
8 

40% 
4.40 

Quality of instructors and presenters    
9 

45% 
11 

55% 
4.55 

OWL   
3 

15% 
14 

70% 
2 

10% 
3.92 

Labs   
5 

25% 
5 

25% 
10 

50% 
4.25 

Value of the 
materials/handouts/binder 

  
8 

40% 
10 

50% 
2 

10% 
3.70 

Value of chemistry and inquiry 
content 

  
2 

10% 
10 

50% 
8 

40% 
4.35 

Facilities (classroom, food, lodging)   
1 

5% 
12 

60% 
7 

35% 
4.30 
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Participant Evaluation 
MnSTEP ChemCAL (Final Course) 2009 (N = 15) 

 
 
1. (No information on how participants heard about MnSTEP was requested on the ChemCAL 
course participant evaluations.) 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 119.79 
Median = 120 
Mode = 120 

 
 

Estimate Frequency Percent 

0-75 3 21 
80-120 5 37 
125-150 3 21 
154-200 3 21 

More than 200 0 0 
Total 14 100 

 
 
Two-thirds of the participants rated the institute overall as excellent. Most participants agreed that 
other areas of the institute were excellent as well. Facilities received the lowest rating, with a mean 
of 4.40 (see item 3). 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
5 

33% 
10 

67% 
4.67 

Quality of instructors and presenters    
5 

33% 
10 

67% 
4.67 

Labs    
5 

33% 
10 

67% 
4.67 

Value of the 
materials/handouts/book 

   
4 

27% 
11 

73% 
4.73 

Value of chemistry and inquiry 
content 

   
4 

27% 
10 

67% 
4.71 

Facilities (classroom, food, lodging)    
9 

60% 
6 

40% 
4.40 
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Participant Evaluation 
MnSTEP Elementary Chemistry Institutes 2009 (N = 44) 

 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 1 2 
MnSTEP e-mail (including forwarded 
e-mails) 

17 39 

Educator Newsletter 5 11 
Principal/Administrator 1 2 
Colleague/Fellow Teacher 21 48 
Other Heard from Shawn Hubert 1 2 
 Previous MnSTEP course 4 9 
 Conference 1 2 
 Science committee 1 2 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 62.56 
Median = 44 
Mode = 25 

 
 

Estimate Frequency Percent 

11-23 3 7 

24-25 10 23 
26-30 6 14 
31-35 6 14 
60-75 9 21 
80-130 7 16 

More than 130 2 5 
Total 43 100 
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Most participants rated the institute overall as excellent (73%). Most participants also rated the 
remaining areas as excellent: the quality of instructors and presenters (98%), fit between actual 
content and project description (82%), value of materials/handouts/ flash drive (89%), value of 
chemistry and inquiry content (80%), and facilities (93%) (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction   
1 

2% 
11 

25% 
32 

73% 
4.69 

Quality of instructors and presenters    
1 

2% 
43 

98% 
4.98 

Fit between actual content and 
project description 

 
1 

2% 
1 

2% 
6 

14% 
36 

82% 
4.75 

Value of the 
materials/handouts/flash drive 

   
5 

11% 
39 

89% 
4.89 

Value of chemistry and inquiry 
content 

  
3 

7% 
6 

14% 
35 

80% 
4.72 

Facilities (classroom, food, lodging)   
1 

2% 
2 

5% 
41 

93% 
4.88 
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Participant Evaluation 

MnSTEP Secondary Chemistry Institute 2009 (N = 14) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

5 36 

Educator Newsletter 2 14 
Principal/Administrator 1 7 
Colleague/Fellow Teacher 5 36 
Other MnSTA 2 14 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 133.43 
Median = 134 
Mode = 180 

 
 

Estimate Frequency Percent 

0-75 4 30 
80-120 3 21 
125-150 3 21 
154-200 3 21 

More than 200 1 7 
Total 14 100 
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Participants were very satisfied overall with the institute. In particular, participants rated as 
excellent the quality of instructors and presenters (100%), and value of 
materials/handouts/binder/flash drive (79%). The fit between actual content and project 
description received the lowest mean rating, with half of participants rating as excellent (see item 
3).  
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction   
1 

7% 
3 

21% 
10 

71% 
4.64 

Quality of instructors and presenters     
14 
100
% 

5.00 

Fit between actual content and 
project description 

  
1 

7% 
6 

43% 
7 

50% 
4.43 

Value of the 
materials/handouts/flash drive 

   
3 

21% 
11 

79% 
4.79 

Value of chemistry and inquiry 
content 

  
1 

7% 
5 

36% 
8 

57% 
4.50 

Facilities (classroom, food, lodging)   
1 

7% 
3 

21% 
10 

71% 
4.64 
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Participant Evaluation 

MnSTEP Elementary Earth Science Institutes 2009 (N = 34) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 3 9 
MnSTEP e-mail (including forwarded 
e-mails) 

16 47 

Educator Newsletter 1 3 
Principal/Administrator 1 3 
Colleague/Fellow Teacher 14 41 
Other CAREI 1 3 
 Hamline graduate courses 1 3 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 75.03 
Median = 28 
Mode = 25 

 
 

Estimate Frequency Percent 

11-23 7 20 
24-25 8 23 
26-30 6 18 
31-35 6 18 
60-75 3 9 
80-130 0 0 

More than 130 4 12 
Total 34 100 
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Most participants rated the institute overall a 4 (M = 4.10). Most participants rated as excellent 
the value of materials/handouts/ flash drive (71%) and the quality of instructors and presenters 
(65%). Participants appear to have been least satisfied with the fit between actual content and 
project description, which received a mean rating of 4.18 (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction  
1 

3% 
4 

12% 
19 

56% 
10 

30% 
4.10 

Quality of instructors and presenters   
1 

3% 
11 

32% 
22 

65% 
4.62 

Fit between actual content and 
project description 

 
1 

3% 
7 

21% 
11 

32% 
15 

44% 
4.18 

Value of the 
materials/handouts/flash drive 

  
2 

6% 
8 

24% 
24 

71% 
4.65 

Value of earth science and inquiry 
content 

 
1 

3% 
3 

9% 
16 

47% 
14 

41% 
4.27 

Facilities (classroom, food)  
1 

3% 
5 

15% 
8 

24% 
20 

59% 
4.37 
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Participant Evaluation 

MnSTEP Elementary Inquiry Institute 2009 (N = 20) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded  
e-mails) 

7 35 

Educator Newsletter 3 15 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 6 30 
Other Previous MnSTEP courses 3 15 
 Other professional in district 2 10 
 Education Minnesota Newspaper 1 5 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 43.05 
Median = 30 
Mode = 30 

 
 

Estimate Frequency Percent 

11-23 5 26 
24-25 2 11 
26-30 5 26 
31-35 2 11 
60-75 3 16 
80-130 1 5 

More than 130 1 5 
Total 19 100 
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Most participants rated the institute overall as excellent (75%). Most participants rated the 
institute as excellent in the other areas as well, including the quality of instructors and presenters 
(80%), the fit between actual content and project description (85%), the value of 
materials/handouts/flash drive (60%), the value of the nature of science and engineering and 
inquiry content (75%), and facilities (90%) (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
5 

25% 
15 

75% 
4.75 

Quality of instructors and presenters    
4 

20% 
16 

80% 
4.80 

Fit between actual content and 
project description 

   
3 

15% 
17 

85% 
4.85 

Value of the 
materials/handouts/flash drive 

   
7 

35% 
12 

60% 
4.63 

Value of nature of science and 
engineering and inquiry content 

   
5 

25% 
15 

75% 
4.75 

Facilities (classroom, food, lodging)    
2 

10% 
18 

90% 
4.90 
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Participant Evaluation 

MnSTEP Secondary Inquiry Institute 2009 (N = 17) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

3 18 

Educator Newsletter 4 24 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 8 47 
Other Internet search 2 12 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 128.29 
Median = 125 
Mode = 150 

 
 

Estimate Frequency Percent 

0-75 3 18 
80-120 4 24 
125-150 7 40 
154-200 1 6 

More than 200 2 12 
Total 17 100 
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Most participants rated the institute overall as excellent (77%). Most participants also rated as 
excellent the quality of instructors and presenters (82%), the fit between actual content and 
project description (65%), the value of materials/handouts/binder/flash drive (71%), and facilities 
(94%). Participants were slightly less satisfied with the value of the nature of science and 
engineering and inquiry content, rating it on average at 4.29 (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
4 

24% 
13 

77% 
4.77 

Quality of instructors and presenters    
3 

18% 
14 

82% 
4.82 

Fit between actual content and 
project description 

   
6 

35% 
11 

65% 
4.65 

Value of the materials/handouts/ 
flash drive 

   
5 

29% 
12 

71% 
4.71 

Value of nature of science and 
engineering and inquiry content 

  
2 

12% 
8 

47% 
7 

41% 
4.29 

Facilities (classroom, food, lodging)    
1 

6% 
16 

94% 
4.94 
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Participant Evaluation 

MnSTEP PhASE Institutes 2009 (N = 30) 
 
 
1. (No information on how participants heard about MnSTEP was requested on the PhASE 
Institute participant evaluations.) 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 145.03 
Median = 130 
Mode = 120 

 
 

Estimate Frequency Percent 

0-75 6 21 
80-120 6 21 
125-150 6 21 
154-200 8 28 

More than 200 3 9 
Total 29 100 
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Participants rated their overall satisfaction with the institute at a mean of 3.75. Areas receiving 
the highest ratings from participants include the quality of instructors and presenters (4.35) and 
the value of materials/handouts/(online resources) (4.05). Participant opinions varied most 
widely on ratings of the labs and value of the content, which received the lowest mean ratings 
(3.60 and 3.59, respectively) (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction  
3 

10% 
9 

30% 
10 

33% 
8 

27% 
3.75 

Quality of instructors and presenters   
6 

20% 
7 

23% 
16 

53% 
4.35 

Labs 
1 

3% 
5 

17% 
5 

17% 
13 

43% 
6 

20% 
3.60 

Value of the materials/handouts/ 
(online resources) 

 
3 

10% 
4 

13% 
11 

37% 
13 

40% 
4.05 

Value of physics and inquiry content 
2 

7% 
4 

13% 
8 

27% 
6 

20% 
9 

30% 
3.59 

Facilities (classroom, food, lodging)  
2 

7% 
4 

13% 
16 

53% 
8 

27% 
3.97 
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Participant Evaluation 

MnSTEP Elementary Physics Institute 2009 (N = 25) 
 

 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

8 32 

Educator Newsletter 2 8 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 10 40 
Other Previous MnSTEP courses 4 16 
 Hamline/CGEE catalog/website 2 8 
 Other contact 1 4 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 83.79 
Median = 25 
Mode = 25 

 
 

Estimate Frequency Percent 

11-23 6 25 
24-25 7 28 
26-30 3 13 
31-35 0 0 
60-75 3 13 
80-130 2 8 

More than 130 3 13 
Total 24 100 
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Most participants rated the institute overall as excellent (76%). Most participants rated the 
institute as excellent in most of the other areas as well, including the quality of instructors and 
presenters (96%), the fit between actual content and project description (72%), the value of 
materials/handouts (72%), and the value of physics and inquiry content (80%). Participants rated 
facilities lower than the other areas, with a mean rating of 4.09 (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction  
1 

4% 
1 

4% 
4 

16% 
19 

76% 
4.64 

Quality of instructors and presenters  
1 

4% 
  

24 
96% 

4.88 

Fit between actual content and 
project description 

  
1 

4% 
6 

24% 
18 

72% 
4.66 

Value of the materials/handouts   
1 

4% 
6 

24% 
18 

72% 
4.66 

Value of physics and inquiry content   
2 

8% 
3 

12% 
20 

80% 
4.72 

Facilities (classroom, food, lodging)  
1 

4% 
3 

12% 
13 

52% 
7 

28% 
4.09 

 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement 135 
 

 
Participant Evaluation 

MnSTEP Secondary Physics Institute 2009 (N = 13) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

6 46 

Educator Newsletter 2 15 
Principal/Administrator 1 8 
Colleague/Fellow Teacher 3 23 
Other Previous MnSTEP courses 1 8 
 Internet search 1 8 
 MnSTA website 1 8 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 154.23 
Median = 140 
Modes = 120, 140 

 
 

Estimate Frequency Percent 

0-75 1 8 
80-120 4 31 
125-150 4 31 
154-200 3 22 

More than 200 1 8 
Total 13 100 
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Participants were most satisfied with the facilities (mean rating of 4.64), quality of instructors 
and presenters (4.31), and the value of physics and inquiry content (4.25). Participants were least 
satisfied with the value of handouts and materials (3.77) The PhASE rating of 3.75 and the mean 
rating by Secondary Physics Institute participants of 3.92 are the lowest two overall satisfaction 
ratings among the institutes (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction 
1 

8% 
1 

8% 
 

7 
54% 

4 
31% 

3.92 

Quality of instructors and presenters  
1 

8% 
1 

8% 
4 

31% 
7 

54% 
4.31 

Fit between actual content and 
project description 

1 
8% 

 
1 

8% 
6 

46% 
5 

39% 
4.08 

Value of the materials/handouts 
1 

8% 
1 

8% 
2 

15% 
5 

39% 
4 

31% 
3.77 

Value of physics and inquiry content   
2 

15% 
5 

39% 
5 

39% 
4.25 

Facilities (classroom, food, lodging)   
1 

8% 
2 

15% 
11 

85% 
4.64 

 



MnSTEP Final Report June 2010 

Center for Applied Research and Educational Improvement 137 
 

 
Participant Evaluation 

MnSTEP TIMES XIII Institute 2009 (N = 20) 
 
 
1. How did you hear about MnSTEP? 
 

 Frequenc
y 

Percent 

MnSTEP postcard 0 0 
MnSTEP e-mail (including forwarded 
e-mails) 

7 35 

Educator Newsletter 1 5 
Principal/Administrator 0 0 
Colleague/Fellow Teacher 8 40 
Other Hamline/CGEE catalog/website 4 20 
 Internet search 3 15 
 MnSTA conference 1 5 
 MESTA listserv 1 5 
 Dept. of Ed. contact 1 5 

   
 
 
2. Estimate how many students (all classes) you will teach this coming school year. 

 
 

Mean = 155.79 
Median = 150 
Modes = 150 

 
 

Estimate Frequency Percent 

0-75 0 0 
80-120 2 11 
125-150 10 52 
154-200 7 37 

More than 200 0 0 
Total 19 100 
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Most participants rated the institute overall as excellent (70%). Most participants also rated the 
remaining areas as excellent: the quality of instructors and presenters (90%), fit between actual 
content and project description (80%), value of materials/handouts/binder (80%), value of earth 
science and inquiry content (80%), and facilities (75%) (see item 3). 
 
 
3. Please rate this institute from 1 = poor to 5 = excellent for each criterion 
 

Criterion 1 2 3 4 5 Mean 

Overall satisfaction    
6 

30% 
14 

70% 
4.68 

Quality of instructors and presenters    
2 

10% 
18 

90% 
4.90 

Fit between actual content and 
project description 

   
4 

20% 
16 

80% 
4.80 

Value of the 
materials/handouts/binder 

   
4 

20% 
16 

80% 
4.80 

Value of earth science and inquiry 
content 

   
4 

20% 
16 

80% 
4.80 

Facilities (classroom, food, vans)   
1 

5% 
4 

20% 
15 

75% 
4.70 
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Part II: Open-ended Responses by Workshop 
 
Elementary Workshops 
Institute: Elementary Biology/Environmental Science 
Location: Eagle Bluff Environmental Learning Center, Lanesboro 
Start Date: 7/6/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=18)*. 
Teacher participants took a variety of activities away from the Elementary 
Biology/Environmental Science institute. Some common favorites include the weather calendar, 
paint chip activities, pond collection, and bird activities. 

General (n=2) 
 Many of the activities were awesome. I was given lots of ideas that will help me teach 

throughout the year. 

 Time to work, share, morning greeting/meeting! 
 
Weather Calendar (n=3) 
 Weather calendars – what a great resource! I am excited to use the calendar with my 

students to integrate EE into each school day. Also, awareness to action continuum – 
applicable to every new awareness gained. 

 Very useful ideas using the weather guide calendar. I use this frequently – I picked up 
more applications! 

 Weather calendar 
 

Paint Chips (n=5) 
 Paint chip – can be applied to various items at our school outdoors along with plants. 

 Paint chips – free, easy, adaptable all seasons! Also weather guide. 

 Taking a color pattern and matching it to something in nature. I think I can do this 
activity with any of my students. Depending on the grade level, the discussion that will 
come out of that will be different. 

 Loved the paint chip activity. Could be used for a variety of activities. Really enjoyed 
being outdoors – wanted to be out more! 

 There were so many! I really enjoyed the paint sample and the observing a plant. I feel 
this will fit into my curriculum. These activities are appropriate for my students. 
 

Pond Collection (n=3) 
 Collecting the insects from the pond and river. 

 Pond collection 

 Wetlands MinnAqua demonstrations—we have wetlands that are accessible from our 
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school that I would like to make better use of. 
 

Birds (n=3) 
 Bird banding and bird study – when you connect a personal action/connection to a lesson 

you make a deeper understanding of the concept. 

 There were so many…bird watching with Valerie has inspired me to get a bird feeder for 
my classroom and some resources (field guides) so we can learn more about the birds in 
our area. 

 Bird banding was awesome, it allowed me to see firsthand a bird, identifying different 
birds was perfect way to use observation skills 
 

Other (n=4) 
 I found the observation activity great because it was laid out in a way I could replicate in 

an urban setting as well. I also liked the specimen sampling with the yellow cloth. 

 Definition of what science is, discussion of how MN standards address science concepts 
that should be taught – gave me some clarification and increased my comfort level. 

 I love the tree key tool for understanding and observing differences. I think it would be 
important to share with students. 

 Book talk 
 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
 Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=14). 
About half of the teachers who responded to this item suggested shortening the week to 4 days 
while possibly lengthening each of the other days. Teachers also requested more details on 
adaptations of the material to older and younger elementary students. 

 
Condense to 4 Days (n=6) 

 Longer days, shorter week! 

 Could it be condensed into 4 days? 

 Make it a four-day class. 

 Possibly consolidate the number of days (not hours) 

 Days did get long. Is it possible to shorten it to 4 days? Or, we felt like the lunch time 
was long – could we shorten it to finish the day earlier? 

 Maximize time – could this institute be completed in 4 days? (add an evening 
component in place of 1 day) 
 

Grade Level Adaptations (n=3) 
 Identify and expand upon grade level-appropriate material. 

 Possibly have suggestions for upper grade and lower grade adaptations for each lesson 
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demonstrated. 

 As a primary teacher, I would like more K-1 adaptations to activities – many were 
geared more to 3-5. 
 

Other Suggestions (n=3) 
 Provide more hands-on time with materials and to be outside more to keep active. 

 It would have been nice to have at least one smaller circle discussion of our reading 
assignments so more voices could have been heard. 

 Lodging! Please do your homework so we feel safe and want to come back to 
tour/visit the area. 
 

No Suggestions (n=3) 
 It is a wonderful, respectful learning experience. 

 I don’t have any. I feel the directions and lessons taught were well explained, it was 
good to have multiple speakers, facilitators were very approachable.  

 Nothing – Amanda, BJ, and the presenters were fantastic 
 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary 
Biology/Environmental Science Institute? Why or why not? What would you say to them (n=18)? 
All respondents to this question would encourage colleagues to attend this institute. Teachers 
identify useful information, ideas, materials, and resources, and reconnecting with nature as 
valuable reasons to attend. 

 Yes! It is great to get together with other professionals. I also came away with a lot of 
resources.  

 Yes – great content. It would be nice to be closer to our home so all could commute 
and wouldn’t have to stay the night. 

 Yes, the class tied in with the state standards and I now have many hands-on activities 
to use in my classroom. 

 Yes. It is well organized, packed with useful information and resources, and in the 
company of good people. 

 Yes – this is my first one but I truly enjoyed the week and learned a great deal. 

 Yes. Great ideas and materials to have for any class. 

 Yes! That the institute teaches us to address the current world situation in many ways 
and is refreshing as a teacher. 

 Definitely! Many elementary teachers are lacking a good background in various areas 
of teaching science. 

 I would. I found it to be a great learning experience. It reopened my eyes to the joys of 
nature  the connection with great assets 

 I would encourage a colleague to participate to encourage/build a stronger bond 
between science and the other subjects 

 Yes, very informative and usable information. 
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 Yes – awesome experience – FREE!!  

 I encourage others to participate in an affordable, HIGH QUALITY, focused institute. 
MnSTEP has been every time I’ve participated! 

 Yes, I would tell them that it is a great way to learn hands-on activities for science 
within the classroom, plus it helps teachers realize you can teach science and enviro 
without being a “science” teacher 

 Yes – the MnSTEP Program is fabulous – I hope to take more in the future! Any 
teacher who teaches science in their day should take this! 

 Yes! It’s a great way to earn credits while learning about getting students out into 
nature. Nature in a person’s life is so valuable. 

 Definitely. It is a chance to increase your personal awareness of the natural 
environment of MN and share your new awareness/knowledge with students. 

 Yes – great ideas and inspiration/motivation comes from working with your peers. 
 

 
Question 7: Please add any additional comments about your institute experience (n=15). 
Most teachers used this item to give additional praise for the institute. In particular, they 
appreciated the funding, supplemental materials, and location of the institute. 

 
 Eagle Bluff (and Staff) was terrific too! 

 Thanks! 

 I now have a stronger love for our outdoor environment and want to pass it on to my 
students. 

 Thank you for a great week. I live in the area but this was the first time I went to Eagle 
Bluff – beautiful! 

 This has been a great week and I’ve really enjoyed everything I’ve learned. 

 Great staff, participants, food, materials, info, place – Eagle’s Bluff, and lodging (except 
Great Old Barn). 

 I loved the class, found it personally and professionally rewarding. It is easy to use the 
materials and they are great! 

 All of the MnSTEP programs have been extremely helpful in teaching science. 

 I’ve loved all of it, great experience. 

 What a wonderful time for learning. The atmosphere was conducive to opening the 
mind. 

 I think having a 30-45 minute lunch would be plenty of time and then the extra 30 
minutes to get out early would be appreciated. 

 Looking forward to next year! 

 The affordability has been key in my personal situation. Do all you can to find funding. 
Without it I do not know that I would have been able to afford the credits, housing, 
meals, etc. 
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 I really enjoyed everything I learned. Thank you for the supplemental resources and 
thank you B. J. and Amanda for doing fantastic! 

 Thank you for the opportunity! 
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Institute: Elementary Biology/Environmental Science 
Location: Como Park Zoo & Conservatory and Hamline University, Saint Paul 
Start Date: June 22-26, 2009 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=30). 
Teacher participants took a variety of activities away from the Elementary 
Biology/Environmental Science institute. Some common favorites included the rainforest, 
MinnAqua, and Nature Journaling. Participants also expressed appreciation for outdoor 
activities, lessons they can easily use in their classrooms, and all the resources made available to 
them. 

Rainforest (n= 6) 
 The rainforest program – not because I teach this, but my colleagues do. Personally I 

learned so much. It broadens my perspective as a teacher and can be used peripherally in 
many other lessons. 

 My favorite activity was the rainforest presentation because it was very engaging and I 
can incorporate some of the ideas into my classroom. 

 Learning about the rainforest/animals was fun! Sharing lesson plan ideas was very 
valuable! 

 So….many great activities – Rainforest for one. I enjoyed learning more about the 
rainforest in a pleasant, visual, and interactive format. 

 The rainforest presentation by Kelley. It was fun! 

 Tropical rainforest presentation at Como. Excellent teaching-strategies I can modify for 
my own classroom. 
 

MinnAqua (n=4 ) 
 My favorite activities were the MinnAqua presentation by Michelle Kelly. She had such 

a wealth of information and resources. Teachers love valuable resources! 

 MinnAqua – great resources and access to often unexplored (underused) MN 
information. 

 MinnAqua – the Hmong love fish! Did my lesson on this. 

 I enjoyed all, but particularly the MNAqua presentation. I thought it was very interesting 
and that I could use some of those things in my class that my students would really be 
interested in. 
 

Nature Journaling/Microwalk (n=8) 
 Nature journaling – I do this and it was reinforcing. 

 Nature journaling: Microhike – helped me have a better idea of how to make observing 
and journaling easier for my students. 

 Nature journaling – creating ways to slow down and focus on observation skills. 

 My favorite activity was the microwalk, along with journaling. I like to have my students 
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keep a journal and learned many new ways to use my/their journals. 

 Nature journaling – I want to do more of this with my class (and own kids) to really get 
kids to see, enjoy, and learn about nature. 

 Science journaling – there is something amazing that happens when we slow down to 
observe and journal – we connect to the Earth – my students need to have these 
experiences and connect to the world around them. 

 There were so many…environmental literature and nature journaling. 

 I liked Michael Gabler’s presentation on nature journaling. This was valuable because it 
is something I have always wanted to implement and now I have great resources. 
 

Environment Education (n=2) 
 There were so many…environmental literature and nature journaling. 

 My favorite was learning about environment education because I really liked learning 
about service learning. 
 

Outdoor Lessons (n=3) 
 Hard to choose. The one thing I am taking away from this is my need to get the children 

outdoors more often, use our school environment, and help the children learn more 
through their observations, questions, and research. 

 I enjoyed the outdoor lessons. I’ve taught them to children and adults but RARELY 
participate in them fully. 

 I enjoyed being outside doing hands on activities. I learn best by doing. 
 

Other (n=9) 
 One doesn’t need to know science to teach it. 

 Interactive quick games, such as “o deer” or “cocktail party.” They can be used as 
practice or review and are quick and fun! 

 BJ’s lectures on science and his philosophy on teaching narrow and deep. I often hear 
the opposite from administrators (just touch on lots of things) and it has never felt right. 

 Following RC model was good. Gained a lot from looking through children’s literature. 

 Hard to say. Seeing animals at the zoo. They were no longer in pictures. Their stories 
and needs came alive and the urgency to assist them was personalized. 

 I enjoyed MN ecology – I do a unit on MN and can add many of the activities that were 
presented. 

 Book discussion – to hear how others approach science within their classrooms, 
presentation ideas and how to incorporate different perspectives and personal 
experiences into presentations/lessons so all children benefit. 

 The Macroinvertebrate Mayhem and the Cocktail Party – both are very adaptable and I 
can immediately prep them for my classes this year. 

 All the demonstrations and lessons that we can take back to the classroom. 
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Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=24)*. 
The majority of the responses from teacher participants stated that they thought the institute was 
great and/or couldn’t think of suggestions to improve the institute. Several mentioned they would 
have liked more time spent on specific portions of the institute.  

General (n=8) 
 It was great! 

 I can’t really think of any. I would totally recommend it to anyone I know. 

 None – it was great. 

 It was great! 

 I can’t think of one right now. 

 I liked everything each day – Okay, a little more outdoor time at the zoo (smile). 

 I think it is great and don’t know how to improve it. 

 None. 
 

More Time (n=4) 
 More time for lesson/unit development. 

 Shorter lunch breaks. At the end of the week we covered so much but with that extra 
time we could’ve covered more. 

 More time for collaboration, information sharing. 

 More time to exchange ideas, experiences, and resources with each other. 
 

Less Time/More Time (n=2) 
 Less time on insects, more time on native plants and parts. 

 The only suggestion is that is seemed like certain presenters were rushed due to their 
lack of time. I would personally take out the book talks and tell the teachers to do this 
part over their lunch. 
 

Smaller groups (n=2) 
 Break the book discussion groups into smaller groups. 

 The class was pretty big – but limiting the number would exclude people so don’t do 
that. Smaller classes are always nice. 
 

Other Suggestions (n=8) 
 More direct content focused information. 

 Have more of these classes available so that you can take more than one during the 
summer – metro area. 

 I couldn’t get to hear the short talk on grad programs at Hamline because the breakfast 
line was slow. I was disappointed. 

 The book, Lost Child in the Woods, was interesting, but repetitive. I may have 
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preferred excerpts of this and reading a different book that maybe gave classroom 
scenarios/ideas. 

 Kristin’s time – point out which curriculum various activities came from as we are 
doing them, or just focus on one or two. Integrate inquiry process more. 

 More free books! (smile) (in other words…nothing.) 

 A few more ideas about teaching the STANDARDS. 

 I can’t think of one – you have thought of everything. Is there a way to pass some of 
the information on to administrators to support the classroom teachers. 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary 
Biology/Environmental Science Institute? Why or why not? What would you say to them (n=30)? 
All respondents to this question would encourage colleagues to attend this institute. Teachers 
identify hands-on activities, information, ideas, materials, and resources as valuable reasons to 
attend. 

 This was my first MnSTEP class – I would definitely take others and pass the word. 

 Yes – the learning curve was steep but there was something academically stimulating 
for the novice as well as the seasoned science teacher. 

 I would really encourage others to attend. Great informational hands-on class. One of 
the best I have taken! 

 Absolutely! I’d say it’s the best professional development I’ve been to. It’s well put 
together and very applicable. 

 Yes! Wonderful opportunity to expand our knowledge and experience with science. 

 Yes! I’d stress that the facilitators are excellent (smile) and that we all need more 
experience with environmental education. 

 Definitely! I would simply tell them that it will enrich their instruction and they’ll have 
a ton of new resources! 

 Yes! Such a good value! So many things to integrate into the curriculum. 

 Yes, yes, yes! I’ve gotten so many ideas and gained competence and confidence. I 
am/will be a better teacher of science because of MnSTEP. 

 Yes! We need to educate, motivate, and foster the love of science to those around us! 

 I have and will continue to do so – great, rewarding experience. 

 Yes! Great resources and connections with teachers, very organized and well run. 

 Yes, I will encourage other colleagues to take MnSTEP classes. The classes are fun and 
engaging. The information is relevant and presented in an exciting way. 

 I would absolutely encourage it! I am going away with many great ideas, but mostly it 
helped me realize that I can be a quality science educator even though I have only basic 
knowledge about some things. We’ll learn together. 

 Yes – I would encourage it from the standpoint of learning content and sharing great 
ideas with other educators. 

 Absolutely! I would ask my colleagues: “Did you know about this?” 
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 Yes! It is a fun learning experience! You will learn so much and be able to take it back 
to the classroom. It is a great resource to help make you a better teacher. 

 I would absolutely encourage colleagues to take a MnSTEP course. The ones that I 
have taken have been fabulous, and have gotten me excited about teaching science each 
year! Great ideas from instructors, guest speakers, and other teachers! 

 Yes. It is very informative. Wealth of information. Very applicable to the classroom. 

 Yes, absolutely. Science is an area I find challenging to teach – this institute got me 
very excited about teaching science and doing it in ways I can be passionate about. 

 Yes – very valuable – easy to implement. 

 YES! It was a great course with very useful ideas. It was very well organized! 

 Yes, it is fun, exciting, and very worthwhile. 

 Yes – I will be a better teacher from what I learned. 

 See above. I would tell them that I learned a ton of very relevant things. 

 YES, lots of collaboration with peers and free resources! 

 Yes. It used local settings to study environmental education. I would say – if you want 
to have an opportunity to learn ways to teach about the environment, this class will give 
you the knowledge and resources. 

 Yes – the institute gave great information and resources to use in my classroom. Great 
activities to adapt to my curriculum. 

 Yes, MnSTEP is a great resource for tangible/doable ideas to implement standards in a 
fun and exciting way. 

 Yes because I know this is something many teachers do not implement and I’ve learned 
a ton of new ideas and great resources. I have also come to understand and learn the 
importance of taking my students outside. 

 
Question 7: Please add any additional comments about your institute experience (n=21). 
Most teachers used this item to give additional praise for the institute. In particular, they 
appreciated the free resources, great information, and the trainers. 

 The presenters were interesting and fun! That is much needed for a summer class! I 
liked the inclusion of Responsive Classroom. 

 I liked how environmental education fits into the state standards, i.e. the SEEK 
component. I knew SEEK existed but not the statewide view of how to approach 
environmental education. 

 I loved being at Como – it’s a free resource! 

 Thanks for a great week! I am looking forward to taking another MnSTEP course next 
year! 

 Thank you, thank you. It was fantastic! 

 Wish I could take another MnSTEP course this summer that would be in the metro area. 

 Most exciting and useful classes that I have taken in years!! 

 Thank you so much! 
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 Thank you for everything! The institute was great! 

 Thank you for providing such great information in such a fun way! I can’t wait to take 
another MnSTEP course! 

 Loved all the use of electronic resources rather than passing out tons of paper! Also like 
the electronic database for our lessons and chance to work towards elementary science 
certificate. 

 Thank you! 

 (All instructors and staff work tirelessly, efficiently, and have a great disposition! ) Keep 
‘em coming! While I appreciate all the time and effort placed into offering these 
courses, the free factor gives me a sigh of relief as I would not be able to attend 
otherwise. 

 The supplies we received were very generous and practical! Thank you!! I’ll continue to 
read Last Child. BJ, Amanda, Shawn – wonderful week! Stephanie and Michelle were 
great to have too, especially. 

 It was wonderful! 

 It’s Awesome! Thanks!! (smile) 

 Instead of writing 3 separate assignments to earn an A, I’d rather have one longer 
alternative assignment. 

 Amanda and B.J. were excellent! 

 This exceeded my expectations! Thank you very much! 

 B.J. and Amanda left no stone unturned. They anticipated our needs and wants and 
adapted the program accordingly. They were respectful and professional at all times! 

 Thank You! (smile) 
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Institute: Elementary Chemistry 
Location: Chaska High School, Chaska 
Start Date: 7/6/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=24). 
Several teachers mentioned that they had difficulty choosing a favorite activity because they 
enjoyed them all. When forced to choose, however, many teachers selected the sharing 
presentations from other participants as their favorite activity. Other popular favorites included 
the water activities, background content sessions, and the field trip to the science museum. 

Participant Presentations (n=8) 
 Class presentations just gave excellent points of view and ideas. 

 Projects at the end gave us lots of ideas to use with students!  

 The presentations by peers were the most valuable because they were accessible (most 
did not require sophisticated lab equipment, safety equipment, or chemicals) and age 
appropriate. 

 Really enjoyed seeing everyone’s ideas on final day. Great real-life application. 

 The sharing of activities presented by others – gave me a variety of new ideas to use 
with my class.  

 I enjoyed the teacher presentations the most because we can take their ideas and apply 
them in our own classrooms. 

 Teacher demonstrations. It was great to see various investigations/demonstrations. I 
will use them and those on SERC to build my library of inquiry-based 
lessons/investigations. 

 The activity sharing at the end – lots of ideas to start the year! 
 

Background Content (n=3) 
 I really enjoyed learning the background knowledge from Jamie and then the 

application from Angie. You make a great team! 

 I liked the little content sessions – I really needed the background.  

 I found Jamie’s science background information very helpful (elements) 
 

Science Museum Trip (n=3) 
 Science museum vault –the science museum gave such a fantastic tour. Excellent.  

 Great resources with science museum, treatment facilities, bibliography, etc. 

 Loved the tour of the vault at the science museum. I loved all the field trips, but if you 
took your own class to these sites – they would see really cool ways science is applied 
to the real world. 

 
Water Activities (n=7) 
Treatment/Purifying (n=5) 
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 The activity that will stick with me will be the water purifying system. I teach at an 
environmental focus school and this process can teach so many lessons re: our 
environment. 

 Water activities in general – because all students can relate to water. It surrounds us, 
and it relates to real life experiences. 

 I enjoyed the foul water activity. It was cool using the lab station and seeing the filter 
at the water treatment plant for the connection. I now see some connection to my 
teacher manual in terms of separating mixtures. 

 Great resources with science museum, treatment facilities, bibliography, etc. 

 Going to Carver park was fabulous and I loved doing the water testing. 
Water Drops/Wax Paper (n=2) 

 Water drops and wax paper. As a 1st/2nd grade teacher I can use this many ways – 
spelling words, formation of letters, small motor – love it—definitely will share with 
fellow teachers. 

 I loved the wax paper and water experiment.  My students will love this and it’s easy 
to extend to different areas in curriculum. The field trips brought great connections as 
well. 

 
General Class Activities (n=4) 

 It is really hard to pick just one. I learned soo many demos/experiments to do with my 
kiddos this week. I will be doing them this year often! 

 I loved all the inquiry-based lessons and examples.  

 It was great to see/experience all the “labs” and experiments. I plan on incorporating 
many into my lessons for many subjects – not just science. 

 I’m not sure I can pick one. I will do so many of the activities that we did this week.  
 
Other (n=6) 

 My favorite activity was the bottle rockets. Big bang to get kids excited. The use of 
discovery, by the students, to discover what works (or doesn’t) is great! 

 I really was impressed with the amount and quality of our field trip experiences! 

 The one I have already decided when it will go are the exploding balloons. This will be 
a way to engage students and teach the process of the scientific method. 

 Oobleck – this was a very hands-on activity and my students will have many questions 
about it! 

 The OKWHL concept was particularly useful – it will give me a more focused way to 
frontload all kinds of units. 

 My favorite activity was the mentos/coke one. My students are going to love it, and it 
teaches many important science concepts. 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
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Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=20). 
The most common suggestions from participants were that they would have liked more time to 
absorb the background chemistry content, and that they would have appreciated more time to 
share in grade-level-specific groups to get more ideas applicable in their classrooms. A few 
participants had suggestions about the waste treatment plant, and several commented that they 
had no suggestions because they liked everything. 

More Time to Reflect on Content (n=3) 
 Slow down a bit and provide background info. Allow time to reflect – journal – 

debrief. Not sure the science museum related – but the vault was fab! 

 Two-week class? 8 days? I felt rushed at times and would have liked more time to 
absorb Jamie’s content lessons. 

 Sometimes I felt that Jamie felt rushed sharing his wealth of information. I have no 
suggestions because his dilemma was that he wanted to expose us to a lot of 
wonderful chemistry! Both he and Angie were great!! 
 

Grade-level Specific Sharing (n=4) 
 I would like to see more activities geared for the primary grades. 

 I really enjoyed the collaboration/discussion time with grade-alike groups. We did this 
one time. I think with the amount of info shared with us during the week, it would be 
helpful to have more time. This would help those that did not come with someone else 
in the same grade areas. 

 It might be helpful to have more time with similar grade levels, so K-2 teachers and 3-
6 teachers leave with even more specific ideas. 

 I wish we would have had more time to talk in grade level groups. When we did I 
learned so much and took so many ideas away from other teachers. 
 

Waste Plant (n=3) 
 Nose plugs for the waste management facility. 

 Nose plugs for waste plant. 

 I would not take future groups to the waste treatment plant. We were told at the end of 
the tour that elementary groups were not allowed to tour, so that eliminated the 
relevance of this field trip. 

 
Other (n=4) 

 It’s hard to think of one since I’m so pleased with this course. Any field trips that can 
be squeezed in would be beneficial. 

 Possibly have teachers bring their science book to note and make connections that will 
directly apply to their curriculum. 

 I’d love more ideas on ways to teach chemistry ideas to kids using their bodies! 
Physical movement is so important (for the adults too!) 
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 Offer more options, get other folks to team in other curricular areas. 
 
No Suggestions (n=6) 

 I think it was great! 

 The institute was great. I have no suggestions on how to make it better. 

 Everything was wonderful! 

 It was great as is. 

 No suggestions – all good! 

 I liked all of it! 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary 
Chemistry Institute? Why or why not? What would you say to them (n=24)*? 
All participants agreed that they would or have already recommended the institute to colleagues. 
In addition to learning chemistry content, many teachers mentioned that the course gave them 
new ideas to apply in the classroom. Several teachers also mentioned that the course made them 
feel more comfortable with teaching chemistry or science in general at the elementary level. 

Ideas/Application for Classroom (n=7) 
 Yes! The course brings the content down to an elementary level. There were many 

activities shown/discussed that I can bring back to my classroom that allow students to 
do hands-on inquiry to learn about chemistry. 

 Absolutely! It really made me more comfortable with chemistry and I am able to take 
lots of ideas back to the classroom. 

 Yes! So many hands-on activities and resources that you can bring right into your 
classrooms. The field trips are a fun, beneficial learning experience, too. 

 Yes…great hands-on practical/useful information that is relevant to classroom 
instruction. The price is right. 

 Yes, because it is fun, engaging, and interesting. It has great applications for the 
classroom. 

 Absolutely! Completely worthwhile. Great use of knowledge and application to my 
classroom. 

 Yes, because it is a great opportunity to have/get practical lessons and ideas for 
enhancing content. 

 
Makes Chemistry/Science Accessible (n=5) 
 Absolutely! It really made me more comfortable with chemistry and I am able to take 

lots of ideas back to the classroom. 

 Yes! The knowledge and arsenal of items/activities is exceptional. Wow. Go in with 
the idea that chemistry is not scary. Don’t be afraid. 

 Absolutely. I was not teaching science for the past eight years, but I am considering 
switching with another teacher so I can. Science is something that needs to be 
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projects/activities-based. 

 Yes—initially for primary would think I don’t do chemistry lessons, but you learn so 
many ideas – for example, how just your art projects can be related to science and 
chemistry – you can then extend those projects to be science-based. 

 Yes. These MnSTEP courses make science accessible to teachers. It’s okay for us not 
to know all of the answers. The instructors were wonderful—knowledgeable, friendly, 
and personable. 

 
Other (n=8) 
 This week was fabulous. It was another reminder of how much time is needed for 

students to have time for inquiry-based instruction. Who doesn’t love experimenting? 
Even if you don’t teach science you could do so many activities and tie them into all 
areas in the curriculum. 

 Yes – great ideas to extend the curriculum and to include inquiry. It also gives you 
background knowledge on chemistry, especially if it has been a long time since you’ve 
had exposure to chemistry. 

 Definitely! There was good content, lots of freebies, good ideas, and no tuition. It was 
compacted into one week – so it didn’t disrupt our summer. 

 Yes! This is a completely relevant class for teachers. People want to be there and share 
ideas. 

 Yes! This is really valuable – not only for excellent content, but for the masterful 
pedagogy and teaching methods. Inspirational! 

 Yes…I have already…build background, a wealth of new resources and ideas.  

 Absolutely! Learned a ton and fun! Hands-on, lecture, and field trips = great mix! 

 Yes – more knowledge to help develop kids’ interest in science. “The class is great. 
The time flies because there are a variety of activities. We had awesome field trips!” 

 
General Yes (n=5) 
 Yes, I would encourage colleagues to take this class. I would prepare them for a long 

drive but a fast-paced week. 

 Yes! I have already spoken to several others and they are now taking the courses. 

 Absolutely! These classes have transformed my teaching. The kids in my class benefit 
greatly. 

 Yes. I told all the teachers in my building to sign up for them already.  

 Most definitely! I have and will continue to do so! 
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Question 7: Please add any additional comments about your institute experience (n=21)*. 
Most participants used this item to praise the instructors and discuss their effective teamwork 
relationship; several even stated that the instructors were the key to the success of the program. 
Other participants appreciated the respectful classroom atmosphere, inquiry and chemistry 
content, and “freebies”, while one participant suggested slowing down the pace. 

Outstanding Instructors (n=10) 
 Jamie and Angie were awesome together – making it fun and teaching us at the same 

time. 

 The balance of high school and elementary teacher was the key. The two of you work 
very well together. Your passion has been passed on. Thank you for sharing your 
passion. 

 Jamie and Angie were very helpful all week – wanting us to get the most out of this 
experience. Thank you! 

 Jamie and Angie are outstanding educators and are the key to the success of the 
program. Although Jamie seems to enjoy the poop field trip a bit too much. 

 The instructors worked so well together. 

 Jamie and Angie are incredible educators. They made this experience very enjoyable. I 
learned a lot about chemistry and how to apply it in my classroom. Thanks! 

 Jamie and Angie were awesome! 

 Overall I loved the course and thought Jamie and Angie did a WONDERFUL job! 
Thanks. 

 Both instructors had a very different style yet clearly had a good relationship which 
made them an exceptional team. I believe the people leading the class definitely made 
the class a success. 

 Instructors were very enthusiastic which made staying in tune very easy! 
 

Other Specific Thanks/Praise (n=6) 
 This class was talked about a lot when I took other MnSTEP classes and conversed with 

teachers who had taken chemistry. I had tremendously high expectations going in, and 
the class/instructors met them all! Well organized, great variety of activities, and 
impressive relevance for elementary educators! 

 Thank you for respecting time and input from all of us. 

 Thank you for taking the time to help us expand our knowledge and teach children better 
(inquiry!! ) 

 Accommodations, trips, activities, classroom aura, all were perfect and essential to a 
great experience. 

 I enjoy science now, and I never have! I believe this will show in my classroom. Thank 
you for all the freebies. You definitely had the needs of teachers in mind when you 
organized the class. 

 Thank you – this has been a great opportunity for someone who has never taken a chem 
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course! 
 
General Thanks/Praise (n=5) 
 Love it! MnSTEP’s courses are so helpful. I wish all teacher development was as 

effective. Thank you!!! 

 Thank you so much for your hard work and dedication. This experience has been 
successful. 

 This is a great program! 

 Awesome, best class I have ever taken! 

 Thank you! 
 

Suggestion (n=1) 
 Sometimes I felt a bit overloaded by the pace of the info and I wish I would have had 

more time to figure out how to adapt it all to my grade level.  
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Institute: Elementary Chemistry 
Location: Nicollet Public School, Nicollet 
Start Date: August 10-14, 2009 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=21)*. 
Teacher participants took a variety of activities away from the Elementary Earth Science 
institute. A majority of the remarks commented on the helpfulness of the discussions with other 
teachers. Some common favorite activities included the periodic table, cleaning the dirty water, 
acids and bases testing. 

Periodic Table (n=2) 
 The periodic table discussion and explanation. This gave me language and activities to 

teach my class. Also the information about misconceptions. Now I can better 
explain/illustrate the concepts with activities. 

 Discussing the periodic table and molecular structure at a basic level. I have forgotten 
these simple premises which are a foundation from which to teach. 

Classroom lecture and discussion (n=9) 
 The classroom lecture and discussion is the most valuable. Anybody can perform a 

demonstration, but teaching what happens is the most important. My needs were best 
met when we did the “chalk talk” about chemical formulas and reactions at a molecular 
level. 

 When everyone shared their different experiments and others would add to it as to what 
they do. 

 The activities were all good – hard to pick a favorite. Enjoyed hearing/see all the 
teachers share ideas and activities. Learned a lot from networking. 

 The last day seeing everyone’s “mini” lesson. This gave me a lot of different activities I 
could use with my class. 

 I really liked to see the activities other people were using in their classrooms. 

 I enjoyed all activities – sharing by peers, demos, experiments – my “a-ha” was realizing 
that I do teach several “science” things during other areas of curriculum (more minutes 
of science per week) (smile). 

 The open discussion regarding thoughts about chemistry – comfort level – thanks! Final 
lessons – loved the format – loved the ideas and will use many of the resources. 

 Round-robin of activities. Allowed me to see what teachers are actually using. 

 The activities associated with pit and oobleck, these would work well in the classroom. I 
also enjoyed the presentations by fellow teachers. 

Cleaning the dirty water (n=2) 
 I liked cleaning the dirty water because I can incorporate it into my curriculum. 

 I really enjoyed the work with water quality. I have many new ideas on how to 
incorporate this into my room. 

Acid and bases testing (n=3) 
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 I liked the acid and bases testing and how it applies to our lives outside of class. Very 
useful for kids to understand real life uses. 

 Ph activities were always intimidating and not always on the list of priorities. All labs 
were do-able. 

 I really liked the Ph testing that we did during class. Using the different materials and 
determining their relative ph will be useful and practical with the units that I will teach. 

General (n=5) 
 I liked the many different practical activities. Lots of resources and ways to tie them to 

my class. 

 The resources and hands-on provided motivation to make sure you will do it in class! 

 Movie “Flow” made me cry – want to tell the world. 

 Trip to Waste Treatment – I will be taking my classes in the future. 

 I really liked the bubble experiments – great “wow factor” with some good science! 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=20)*. 
Most of the teacher participants had suggestions. Some remarked that they wanted content and 
activities more connected to the grade level they teach. Some wanted a better understanding of 
the field trips and some commented on the breaks. 

Grade Level (n=5) 
 More connection of content to activities or in elementary terms connected to 

standards. 

 Use experiments that take very common materials, explained it at a level useable for 
an elementary level. 

 Bring it to the elementary level and how we can use it in our classrooms. We can’t 
have chemicals, hot plates, Bunsen burners, etc….so how could we do the same 
experiment without those things? 

 Encourage grouping by grade level more often! I enjoyed everyone, but some more 
grade appropriate partners may have been nice for collaborating on classroom ideas. 

 I would like more actual high school chemistry instruction but don’t really think this 
is the place. Not enough time. 

Field trips (n=5) 
 Knowing where field trips will be would be nice to prepare for clothing/driving/etc. 

 More of an introduction to the H2O treatment plant – what was the goal? Ask students 
to bring a laptop and make a printer available to create handouts for lessons. 

 Some of the field trips did not give me any content or information that I could use at 
an elementary level. 

 I’d have appreciated directions for lab for trip yesterday and better explanation of 
what we were doing there yesterday! 

 Directions for field trips given to teachers. 
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Breaks (n=3) 
 More bathroom breaks/quick 5 minute breaks. 

 A few more breaks. I appreciate schedule and fieldtrips, but sometimes needed a 
stretch in between. Maybe a little time before class send expectation of final project so 
there is more access time to internet and material gathering. 

 Be considerate of our time – it was unfortunate when we came early (before 8) and the 
class didn’t start until 8:15 (usually). Leaving at 4:15 when we were supposed to be 
done at 4, etc. Having only 15 minutes for lunch because the lecture/lab went long 
(almost every day). It’s hard to concentrate when not allowed an adequate break. 
Also, clarifying the location place and giving directions so we didn’t all get lost 
“following” would have been helpful. Also arranging more carpools when we had to 
drive so much would have reduced our overall impact. 

General (n=7) 
 None. I thought the instructors were the best I have ever had in a class. 

 4 days – skip the lesson presentations. 

 Move a bit slower between activities for more processing time. 

 New ideas. Made me understand that chemistry is all around us even when you didn’t 
know it. 

 The water focus was nice, but it would also be helpful to look at other areas. 

 It would have been nice to take this class with a colleague so when we get back to the 
classroom we could bounce ideas off one another. It was a lot of information to learn 
in a week and I’m afraid I will forget some of it. 

 Try to group content in a more cohesive manner. We seemed to jump around/come 
back and mixed up ideas and activities. A more linear approach would be better. 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary 
Chemistry Institute? Why or why not? What would you say to them (n=20)? 
All respondents to this question would encourage colleagues to attend this institute. Teachers 
identify information, activities, networking, materials, and resources as valuable reasons to 
attend. 

 Yes!! Elementary teachers need to understand the content in order to teach basic 
chemistry. MnSTEP people can do this very well and help teachers become 
comfortable teaching science as well as doing labs. 

 I think this class had a wealth of great ideas and would recommend it! 

 Yes – this was my third. They have been the most meaningful trainings I have had in 
years! In the past I didn’t fully understand how much knowledge I had gained until I 
returned to my classroom to teach! 

 Absolutely (yes) – this Institute helps to review and explain Chemistry knowledge and 
apply it to the big picture. Gives a direction to all those activities and labs. 

 I would encourage them as it is good to get some knowledge and the networking with 
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other teachers is great! 

 Yes – it reinforces the knowledge that chemistry is within lots of science areas – not 
just a chemistry lab. Chemistry is used daily but just isn’t thought about as such. 
Chemistry is not scary. 

 Yes, I learned a lot and it was fun. I would like to do another one next year. 

 Yes, because it gives you good information and activities, provides an opportunity to 
network with other teachers, and gets you more excited about teaching science. 

 I would encourage colleagues to take this MnSTEP class. I learned or was refreshed on 
many chemistry concepts. It was a great way to network with other teachers at your 
grade level. 

 Yes, it would be beneficial to all to understand and to be able to expose our children to 
many different concepts. 

 Absolutely! Enthusiastic – great treats – practical LOW TIME (minimal prep) ideas to 
start and continue to promote positive attitudes and interest in science in “tweens” – not 
an easy task. 

 Definitely! It confirms or educates you on what you are teaching in the classroom. Is it 
correct and valid. 

 Yes – very worthwhile, lots of practical applications. Great class. Lots of fun people, 
very comfortable to share experiences and misconceptions without feeling inadequate 
in chemistry. 

 Yes – Jamie and Angie are a super team – balancing each other’s style and teaching 
strategy! 

 Yes, it was great and I learned a lot and got great resources. 

 Yes, you get valuable information and resources that open your eyes to new ways of 
teaching. 

 Yes, I would inform them that it helps them to see how interconnected chemistry is 
with all other science disciplines. 

 Yes! Chemistry isn’t that hard to incorporate! It’s Everywhere! 

 Yes. It gets your feet wet in chemistry and gives you more confidence to try things. 

 Yes. I felt that I am more comfortable to address chemistry with my students, which in 
turn will ease the fear that my students will have. I would tell them that they must take 
it with Jamie and Angie. 

 
Question 7: Please add any additional comments about your institute experience (n=14). 
Most teachers used this item to give additional praise for the institute. In particular, they 
appreciated the information, the instructors, resources, sharing of knowledge with each other, 
and the field trips. 
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 Thank you Jamie and Angie! You guys are true professionals and were fantastic! 
(Smile) Ole! 

 Great week! Thanks. Happy Birthday Angie. 

 Thank you for the wonderful resources, information, and knowledge shared. Activities 
were awesome (smile). 

 Happy Birthday Angie! (Smile) We heart you! (Smile). 

 I thought the pacing and presentation of material was at a very comfortable level. 

 Thanks! I’ll definitely do another class! P.s. Happy Birthday Angie! 

 Thanks for the wonderful experience and great instructors. I was “scared” of science 
before but feel much more comfortable with it now. 

 Instructors were very knowledgeable and made the class fun. I didn’t expect the field 
trips, they were a nice addition. 

 Very enjoyable. Thanks! 

 Jamie and Angie are very, very, really so – big time excited about science/chemistry. 
Their excitement was truly, really, absolutely catchy. Dana did a fantastic job hosting – 
excellent meals. Jeff – great job on whiteboard. Thanks so much!  

 Instructors were fabulous! Dana and Jeff – WOW! Great resources! 

 Don’t let Pawlenty get away with taking credit for this program or kidnapping the 
program! (Smile) (Just a little politics!) 

 Thanks for another great MnSTEP experience! 

 Field trips are very helpful to relate ideas to real world. They also give an idea of what is 
available in our area. Maps for field trips. It is very difficult to follow in car caravan. 
Also risky. 
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Institute: Elementary Earth Science 
Location: Schaar’s Bluff Gathering Center, Hastings 
Start Date: July 13-17, 2009 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=33)*. 
Teacher participants took a variety of activities away from the Elementary Earth Science 
institute. Some common favorites included the weather calendar, the cloud and soil erosion 
activity, use of the Astrolabe tool, stream tables, rock identification, and hydrological cycle and 
planets. Participants also expressed appreciation for learning how to use science notebooks, the 
lectures, and in general the use of hands-on inquiry activities. 

Weather Calendar (n= 7) 
 Weather Calendar – seemed to apply at more levels. 

 The weather calendar was something I can do in my room. 

 The weather calendar and cloud identification. Also erosion lesson were my favorite. I 
can use it and we were actively engaged while learning content. 

 Weather guide calendar – useful and easy to come up with activities. 

 Weather calendar – never used it and will use in the fall. 

 I also really like the calendar. I had one last year and didn’t use it but with the activities 
and instruction we did today I know multiple ways I will use this as a teacher with first 
graders. 

 The weather calendar – I had one last year but didn’t know how to use it so many ways. 
Cloud and Soil Erosion Activity (n=6) 
 Cloud identification 

 I enjoyed many activities, many of which will be used in the classroom. The cloud 
investigation and the songs to be brought back to the classroom. 

 Cloud activity – can use with second graders. 

 I’m going to use the initial experiment Pam used with the cloud in a jar – it fits well with 
the water cycle and lends itself to inquiry really well! 

 I liked when we did the 2 inquiry experiments with the cloud model and the soil erosion 
pan. 

 The soil activity – so hands-on. 
Astrolabes (n=4) 
 It was all great! Astrolabes were fun, but all the hands-on practical activities were great! 

 Astrolabes – I’m excited to be able to use this tool in my classroom, and I feel students 
will be able to chart the sun’s angle and learn about seasonal changes and climate. 

 I liked many: The Astrolabes – what an easy tool for third graders to use. 

 I enjoyed the presentation of MN pre-history (glaciation). Making the astrolabe and 
barometer – (hands on stuff). 
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Stream Tables (n=4) 
 Hands on stream table, barometer, all activities. 

 Stream tables. Very inquiry based and adaptable to all ages. 

 Stream tables…taking an existing exp. and finding the way to make it inquiry based. I 
have a great/new curriculum, with a little tweaking it could be inquiry driven. 

 My favorite activity was when we made stream tables because we worked in small 
groups (got to meet some new people to network with), we designed our own experiment 
(inquiry) and had an opportunity to talk about what we did and see what other groups did 
too! 

Rock Identification (n=6) 
 Rock identification – part of our standards and a personal favorite! 

 Igneous rocks because granite is so prevalent in MN. 

 Minerals and rocks. Students tend to be drawn to rocks as something they like to collect. 

 Hands-on experience was awesome. Thursday was great – we went out and tried to 
identify rocks. Wished we did more of this. 

 Rock got a bit long but I really like the soil and rock unit because I have to teach it this 
year. I really needed to hear and learn this content. Next year try and find a site where 
we can do more exploration of rocks. 

 Learning about the rock cycle specifics…”Aha” moments…feldspar is abundant where I 
live, etc. 

Hydrological Cycle and Planets (n=3) 
 I really valued learning about the Hydrological cycle and planets. I do a unit on the water 

cycle and also the planets. Having this information and examples in class will help me to 
fit it to the level of my students. 

 We will be teaching the sun-moon-stars this year for the first time – I like the 
information – Earth materials discussions were content rich! 

 Moon phases – valuable to me because it is hard to explain to students and I learn better 
by doing. It is something the kids can see happen in a short amount of time (month). 

Lectures (n=1) 
 Really I liked the lectures best. They kept my attention and I wish I could have retained 

all the information better! 
Science notebook (n=2) 
 I loved when Bill Lindquist came in to talk about science notebooks – I needed more 

information on them. 

 Science notebook – thinking of ways to incorporate one. 
General (n=4) 
 I liked when we got to do experiments and interact with the lessons! 

 I appreciate all of the hands-on inquiry pieces – I need more ideas on how to bring that 
to my classroom. 

 Inquiry and the specific aspects of lesson design, particularly how to create testable 
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questions. 

 Connecting math, graphing, everyday math thermometer to use with Grade 2 standard. 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=33)*. 
A very large majority of the teacher participants remarked that lectures were too long and they 
wanted more hands-on activities. Some wanted to see the content made applicable to all 
elementary grade levels. Several suggested adding field trips.  

Field trips (n=4) 
 Take a day or so for fieldtrips. 

 Possible field trips – go hiking somewhere with rock formations and maybe the 
planetarium to see space exhibits. 

 More field trips – planetarium? 

 Conduct it in an area where there would be more opportunity for field exploration. 
Lecture too long/ More hands-on activities (n=19) 

 Divide content (a lot to cover). 

 Keep activities varied – only sit for 45 minutes in lecture. 

 Too much geology or if keeping, share some lesson/activities to do with the kids to 
help them understand. 

 Less content – or more of a balance. There was too much lecture and note taking. 

 This institute was heavy on content which I realize is important, but may be a better 
balance between lecture and inquiry activities. 

 It was a bit content-rich, and not as hands-on “classroom usable.” All of Pam’s 
activities were relevant and useful – the class needs a bit more of that to balance it out.

 More hands-on usable classroom activities. 

 Explicit connections between geology content and specific lessons to use in order to 
teach those concepts. 

 Be mindful of how long we’ve been seated… 

 More hands-on activities to use to apply my new knowledge – something more to get 
me started in the classroom. 

 More hands-on activities - maybe the calendar earlier in the week – other science 
topics and resources in the area to utilize. 

 More hands-on experience and content related to in-class lessons more. 

 More hands-on/or make and take projects to bring to our classroom. 

 More hands-on opportunities for teachers to interact and talk about ways to implement 
content into our classrooms. It was a lot of lecture. 

 Begin the week with more hands-on experiments. I felt this came later in the week and 
could have been throughout the week. 

 I feel that as professionals we know what is best for teaching content! We know 
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sitting for longer than 40 minutes is not best practice. No matter the graduate class – 
we should be taught the same way. Equal lecture time to inquiry and hands-on 
learning. 

 More movement and hands-on with lecture! 

 I would have loved being outside more to do the activities. 

 A bit less technical, more hands-on ideas to use to meet “the standards.” 
More focus on all elementary grade levels (n=6) 

 Focus more on the lower elementary level. 

 There was a lot of information about geology. Some grade levels don’t touch on this 
in their curricula. Make sure all of the Earth Science standards at all grade levels are 
addressed and suggestions made as to ways to meet them. This is not just a suggestion 
for this class, but for all of the MnSTEP classes! 

 More from Pam – need more ways to use this knowledge in an elementary classroom. 

 More at elementary level. 

 Elementary Education based with activity to use in classroom. 

 Being a 4th grade teacher, I loved it, as it applies to me. I’m not sure it was applicable 
across the levels, K-6. 

Location (n=3) 
 A better site for more exploration. A site where internet is available – this really is a 

must. 

 Location could be a little more north. 

 Location was too far. 
General (n=3) 

 Have more of them. 

 I enjoyed it all! 

 Working with staff that came together from the same school for planning. 
 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary Earth 
Science Institute? Why or why not? What would you say to them (n=34)? 
All respondents to this question would encourage colleagues to attend this institute. Teachers 
identify information, materials, and resources as valuable reasons to attend. 
 

 Definitely 4th grade teachers and maybe 3rd. 

 YES!!! It was awesome! 

 Yes – well worth the time and information gathered! 

 Yes! Great program. 

 YES! It is well worth it with the quality of instructors and it is a wonderful opportunity 
to network with other teachers. 

 Yes for knowing more about Earth Science. 

 Yes. Lots of knowledge and materials. Plus free (smile). 
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 Yes if changes are made to balance lecture time to inquiry and hands-on learning. 

 I would encourage others to attend – great refresher on skills that haven’t been used for 
years. A new interest has developed and a new appreciative value with rocks, minerals, 
and the world around me. 

 Yes – great “real” materials to use and infuse in your curriculum. 

 Yes – I have learned so much in both of the classes I have taken! 

 Yes. Presenters are knowledgeable and enthusiastic. Fellow participants usually have a 
lot to share. 

 Yes – lots of great ideas and lots of fun! Correlates with standards! Excellent class. 

 Yes because it is applicable to all elementary grades – they will learn a TON of 
information. 

 Yes – good content material. 

 Yes, great information and ideas! 

 Yes. Did learn a lot. 

 Yes – It was in a great setting dedicated to teaching/learning – fun – good food – 
relevant to our environmental program and science program. 

 Yes…I love MnSTEP. What a wonderful idea/program. I hope you find funding 
(smile). 

 Yes for good background information, but felt that some of it was almost too much for 
the grade level I teach. 

 Yes! Free credit, great lessons, resources, expert presenters. 

 Yes – it gives you a fresh way to look at and teach science! Lots of knowledge gained! 

 Yes. Lots of new ideas. 

 Yes. 

 Yes – content and pedagogy are both critical elements of quality instruction. 

 This is my second MnSTEP class – both have been excellent – Both years I have come 
away with very usable classroom activities. 

 Yes! These are fabulous institutes! I’ve encouraged many to take them! 

 Yes – Great networking, ideas, resources. 

 Toss up – probably depends on location and whether there is less content. Great free 
gifts! Great information. 

 Yes – most definitely. Content is great, activities get you set for teaching, lots of 
resources – people, websites. You feel like you are ready to teach what you need to for 
student achievement when you leave. 

 Yes – great information. Wonderful and knowledgeable instructors. 

 Yes. They are very well organized, you learn a lot about the subject area and you 
receive wonderful resources, ideas, and activities. The 2 free credits are great also! 

 Yes! I learned a lot of valuable ideas! Content knowledge – especially science – needs 
to be integrated into regular classroom subjects. Great background information – 
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thanks! 

 Yes…let’s get us all excited about integrating and investigating science at all times of 
the day. 
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Question 7: Please add any additional comments about your institute experience (n=20). 
Most teachers used this item to give additional praise for the institute. In particular, they 
appreciated the information, the knowledgeable instructors, materials, and opportunities for 
hands-on learning. Several suggested more hands-on activities, especially outdoor rock study.  

 Great food! Great presenters! I had a great time and learned a lot. My students will be 
much better off with Earth Science now (smile). 

 (Heart) the actual elementary education teacher as an instructor. She was wonderful. 
Larry was knowledge-filled and definitely wanted to please us (smile). 

 Both instructors were very knowledgeable. However the application practice with the 
content is not there at this time. 

 A new appreciative value with rocks, minerals, and the world around me. 

 Materials were great. Enjoyed the hands on learning. Instructors were very open to 
questions. Meals were excellent. 

 The information is overwhelming but great. I could take this class 3 or 4 times and then 
feel more confident! I don’t know enough yet! Thanks! So Much!! (smile). 

 Thank you! 

 Would it be possible to get us outside more during the rock study? Thank You! It was a 
great course (smile). 

 Thanks (smile) 

 Maybe we could have had this class near better rock place to get outside and study 
physical features. 

 Wonderful and knowledgeable instructors (smile). 

 Is there a way to get outside more to do hands on activities? 

 Mention in the registration whether or not facility has A.C. so students can dress 
accordingly. 

 Thanks for a great week! This always feels like summer camp! 

 Thanks again for a great institute! 

 I hope you will offer again next year! 

 Fieldtrips? 

 Thanks for another great week! 

 I learned a lot, even if it is just a small portion of what was taught. 

 Very knowledgeable, friendly, kind and helpful. 
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Institute: Elementary Inquiry and Assessment 
Location: Prairie Wetlands Learning Center, Fergus Falls 
Start Date: July 27-31, 2009 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=20)*. 
Teacher participants appreciated the variety of ideas and activities they took away from the 
Elementary Inquiry and Assessment institute as well as how it helped them to build inquiry into 
their classrooms. Some common favorites included creature creation, sequence blocks, and 
wonder wander. Participants also expressed appreciation for learning how to use the science 
notebook, the resource book they received, and discussions with other teachers. 

Discussions with other teachers (n= 3) 
 The discussions we had with other teachers were so valuable. 

 Time to connect with other teachers and “inquirize” a lesson/unit. 

 I think the daily discussion of how to use the notebook is great – new ideas each day so 
that you could incorporate this into your classroom. 

Resource book (n=2) 
 I enjoyed the book we received. I feel that it guided us along no matter what level we 

were at. 

 Good resource book – notebooks. 
Cool inquiry-based ideas and activities (n=12) 
 I am taking away from the class many cool ideas: Sequence blocks, inquiry blocks, 

mystery item, war of world activity, but most importantly I feel better equipped to teach 
a more meaningful science class which will be inquiry based. 

 I enjoyed making a pre-existing lab and making it inquiry. 

 I loved the aliens activity. It involved research and hands-on – was a form of assessment. 

 Activities in general that got us out of our seats and into science. 

 Science circus – it was a good idea for me to try to use in my classroom. Used good 
observation. 

 All the parts of inquiry – I can use bits and pieces in my class – I don’t have to use all of 
it. 
Creature Creation 

 I enjoyed all of our activities but enjoyed the “Creature Creation” the most – and see that 
my students will too. 

 The night crawler investigation. It was fun looking up close on the qualities of it, 
noticing the bristly hairs on the bellies. I could easily use this investigation in class. 

 Sequence blocks  
 The blocks that were painted and had the staples and nail (sequence blocks?). It was a 

great problem solving activity that modeled inquiry. I also enjoyed the circus process 
and stations too. 
Wonder Wander 
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 The drawing lesson was very helpful. Wander/Wonder. Inquiry and order cubes. Myths, 
quiz and discuss. 

 Wonder/Wander. Showed how to have the teacher focus on one thing but still use 
inquiry. 

 The Wonder Wander activity – I can see a use for this in many lessons I teach. 
Observations (n=3) 
 I enjoyed the observations made based on a category we were given and then using that 

to go through the inquiry process. Very helpful to carry through the steps as a student! 

 Art and observation connection – how important it is! 

 Observation – it will help me remember and teach students how to observe. 
General (n=2) 
 I think the PWLC was a highlight and learning how to use a place like this. 

 Having to carry out a field investigation from start to finish on Tuesday was very 
helpful. 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=17)*. 
Thirteen of the teacher participants made a variety of suggestions. Four of the participants simply 
put a question mark. A few suggested having planned evening activities for those staying over in 
the dorm. A few would have liked more activities held outdoors. Using class time to read or 
complete assignments was not helpful for two of the participants.  

Evening activities (n=2) 
 Evening planned activities – there was a lot of down time for those of us staying in the 

dorm. 

 It would be nice to have activities in the evenings. 
More outdoor time (n=2) 

 More outdoor activities. This is an outstanding facility, but we barely got more than 
200 yards down the trail. 

 More outdoor time! Maybe a field trip off campus to use skills gained in a different 
context. 

Less free time in class (n=2) 
 Less free time in class to complete assignments, reading time, and action planning 

time. 

 I found that using “class” time to read was not as valuable. I would rather read the 
chapters after hours. I think there should be an “Inquiry II” to hash out after we have 
used it. 

General (n=8) 
 Bring examples of science notebooks used by students in different grades. 

 Keep things at the elementary level. 

 I would make this class first in the series because then you are thinking inquiry across 
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all science areas taught. 

 Day one give more time to mix us up. 

 None – it was great! 

 Provide dinners – nah… 

 Extra laptops available for those who weren’t able to bring theirs. 

 Give information for planets because not all had computer access. 
? (n=4) 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary Inquiry 
& Assessment Institute? Why or why not? What would you say to them (n=20)? 
All respondents to this question would encourage colleagues to attend this institute. Teachers 
identify learning inquiry, activities to use in the classroom, materials, and resources as valuable 
reasons to attend. 

 YES. The more teachers know how to approach the inquiry way the better. 

 I would because it would shed light on what inquiry actually is and how it can be 
linked to the writer’s workshop. 

 Yes, because the networking is incredible and the knowledge base line I’ve gained is 
invaluable. 

 Yes!…and I have. I think the whole MnSTEP concept is great and feel that the quality 
of instruction is excellent. 

 Absolutely! Worthwhile! I have taken some college courses and workshops that were a 
waste of time. This one was worth every minute! 

 Yes – great instruction, motivational, many new ideas. 

 Absolutely. It is a paradigm changing experience. 

 Yes they need to take this so they can incorporate more science in at the elementary 
grades and it’s not as crazy as you think. 

 Yes – it is a great way to think about the how and why behind teaching science. 

 Yes! It was very helpful. Other staff would get a lot out of the experience. 

 Yes, this class makes you feel like you understand the inquiry process of science. It 
relieves your thought that doing full investigations are needed to drive the inquiry. 
Inquiry occurs across the investigative process. 

 I have and will – it is such an excellent program, I hope it is funded!! 

 Yes. I’ve been to two and have learned so much. They are the best classes I have taken 
to gain college credit. 

 Yes, great resource to become a better science teacher. 

 Yes – very applicable “science is inquiry” 

 Yes. Collegial environment, non threatening activities and presentation, plenty of 
space, good visuals with projection technology. 

 Yes, it presents information in an active way that is understandable to regular 
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classroom teachers, not only science specialists. 

 Yes. I would encourage them to go to all of the MnSTEP classes, but I would tell them 
to do this one first because then all the other classes you could be thinking inquiry in 
those lessons too. 

 Yes. It has been a great experience for me. I have learned so much – I’m excited about 
teaching science in my class. 

 Absolutely – it is so helpful in incorporating inquiry into all my classes. 
 
Question 7: Please add any additional comments about your institute experience (n=13). 
Most teachers used this item to give additional praise for the institute. In particular, they 
appreciated the information and the instructors. 

 I wish we could have introduced ourselves at the beginning. I spent the week trying to 
figure out who everyone was and what grade they taught. Thanks for a great week! 

 Thank you 

 Thank you all for a pleasant and informative week! 

 Smile 

 Thank you! This was a good course with a lot of useful material! 

 Great experience. I’m excited to get back to school and use what I’ve learned! 

 Excellent opportunities for teachers to grow and learn! 

 Thank you! (Smile) 

 The instructors were absolutely awesome. I enjoyed the whole week. Learned a lot. 
Great! 

 Thank you. I can tell you put in a lot of time and work. 

 Thank you to both Ramona and Marlene for all of your work to prepare for this class! 

 Thanks for a fun week. 

 Thanks for the great week! 
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Institute: Elementary Physics 
Location: Marshall School, Duluth 
Start Date: 7/27/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as an elementary school teacher (n=24)*. 
Participants enjoyed a variety of activities from the Elementary Physics Institute, but some 
recurring favorites include the poor man’s oscilloscope, the water bottle rockets, the force and 
motion activities, and the sound activities. 

Oscilloscope (n=6) 
 Poor man’s oscilloscope – I will use this as an integration activity with my school’s 

music teacher. 

 Poor Man’s Oscilloscopes – can visualize and see the conversion of energy into those 
funky shapes!  

 Making the oscilloscope because it will show physically the movement of sound waves.  

 I love the oscillator! It was so much fun to do the “laser show” with the speakers! It is a 
way to show the students how the sound waves change. 

 Poor man oscilloscope, making quiz boards, H2O bottle rockets, they’re very applicable 
in the classroom and they tie into the standards 

 Poor man’s oscilloscope – thought it was a great visual for students. 
 

Water Bottle Rockets (n=5) 
 Water bottle rockets!! This is a very engaging lesson that can incorporate inquiry but 

also ties so closely to the standards I teach. 

 H2O bottle rockets – very hands-on and an exciting way to teach science. 

 Rocket launchers – students can be very involved from beginning to end while 
developing an understanding of force, distance, and acceleration in relation to each other 
and variables. 

 The student favorite would probably be bottle rockets. 

 Poor man oscilloscope, making quiz boards, H2O bottle rockets, they’re very applicable 
in the classroom and they tie into the standards 
 

Force and Motion (n=5) 
 Hard to choose…force and motion experiments. This directly relates to classroom 

standards.  

 Newton’s 2nd law: it was a great combination of theory and practice. We were given 
some content and were allowed to inquire (balloon rockets) with good support and 
prodding. F=MA, F/ M=A 

 The car and ball activities. My class enjoys making ramps with cars, and we just use it as 
an exploring activity, but now I can throw in more questioning than I already do and 
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then add more materials for them to explore with – surface areas as just one example. 

 Force and motion – understanding everyday examples 

 Force and motion  
 

Sound (n=4) 
 The sound activities. I had a couple of them I did, but I learned some new ones! 

 Making the ear drum from a can. We are able to see what happens in the ear drum. 

 I loved the “sound” presentation and water bottle rocket presentations because they’re 
definitely things that can be done with all grades (PK-8) 

 Sound activities – subject I know least about. It was a great refresher! 
 

Other (n=6) 
 The field trip to Sudan Mine. I felt like I was living science and could retell the 

experience to students to spark interest. 

 Discussion and modeling of inquiry as teaching method. Helped me become more 
comfortable and confident about using it. 

 I understand gravity better through the single paper clip vs. box of paper clips and large 
ball vs. small. 

 The discussion and activities concerning matter were a favorite. I learned many things to 
take back to the classroom. 

 I very much enjoyed the energy discussions because I have taught the concepts before 
but now have so much more knowledge and many activities to use when I teach it again. 

 I loved how we discovered and then learned/processed the information. 
 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=21). 
Participants had unique suggestions for improvement of the Elementary Physics Institute. 
Suggestions spanned widely from adding more discussion and collaboration time to tailoring 
content for elementary teachers to providing more lunch options.  

 
Structural/Timing Suggestions (n=4) 

 Walk and talk breaks. We didn’t have “times” breaks the first few days. Giving 
participants time to talk about what was taught just before the break may help it 
‘stick’. 

 Make it available several times/places throughout the year, and with different subjects 
, i.e. all the different sciences. Math. 

 I think we need a little more time to collaborate with the teachers of our grade level. 

 Maybe give a little homework time daily instead of just the last day. We would have a 
chance to talk over the activities more. 
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Content Suggestions (n=10) 

 Pulling in literature that could be used in physics. At the end of the institute we were 
given a website to find some picture perfect science lessons, but having the literature 
to actually see would have been nice. 

 Maybe gauge your audience with a survey of areas of strength and weakness and try 
to match with the majority. 

 Bring a coworker and develop a lesson that will be used within the classroom. 

 Reconsider trip to High Energy Lab. I got just as much from the video and our 
discussion (other than the “coolness” of being there). 

 More focused instruction. 

 Talk more from an elementary standpoint. 

 As much hands-on as possible 

 Sometimes too much sharing and storytelling got us off track from the content we 
were studying. Save cute elementary classroom stories for break time  

 I know we only have 5 days, but I think there should be more about the link between 
physics and the energy part of chemistry. 

 Probably skip or don’t spend as much time on Vernier motion lab – not quite as 
applicable to the younger elementary grades (but fun! ) 
 

Facilities Suggestions (n=4) 
 Larger room so we could spread out and check out other groups’ observations in our 

investigations. 

 More variety in lunches but the information was great! 

 Better lunch options. I know some people really enjoy to have plain stuff like no 
veggies, just meat and cheese. I enjoyed the variety, I just overheard a lot of 
complaints 

 Better overnight location – Northern Twin Cities location please! 
 

Other (n=3) 
 Impress on other teachers it is OK to be wrong or not know! 

 Loved this year’s! 

 Keep it the same. 
 
Question 6: Would you encourage colleagues to participate in this MnSTEP Elementary Physics 
Institute? Why or why not? What would you say to them (n=21)? 
Almost all respondents would recommend the MnSTEP Elementary Physics Institute to 
colleagues, citing learning physics content and new ideas to apply in the classroom as primary 
reasons for attending. Other popular incentives for attendance include receipt of graduate credits, 
increased confidence in teaching science, and an opportunity to meet and work with other 
teachers. 
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Yes (n=20) 
 Yes, we can always learn more about the how of science. I came away with examples 

of activities and resources that were new to me. Not everything was age/grade 
appropriate, but interesting still. 

 Yes. I know physics is an area of weakness for many classroom teachers. 

 Yes! It’s good to get refresher information (and new information) about science. 
Electrons, neutrons, and protons were the smallest parts of atoms when I was in school! 
 

 Yes you will walk away with a greater understanding of physics and how to teach it to 
your students. 

 YES! This helped me more fully understand concepts I had learned long ago. I will use 
many of the ideas we talked about. 

 Yes, lots of ideas. You will gain confidence in science topics and be excited about 
teaching science. 

 Absolutely! Free grad credits, extra resources! 

 Yes! A lot of information and labs to bring back to class. 

 Yes. Fantastic presenters and content! 

 Yes, I learned a lot (or was exposed to a lot). A better understanding, more confident to 
teach science. 

 Yes, because the content is valuable and being with other teachers is helpful. 

 Yes, chance to meet other teachers. I also told a high school teacher who needed 
credits. She was selected for the chem class for this summer and next. She will be able 
to change her minor to a major. 

 I would absolutely encourage MnSTEP to other teachers – they’re stuck in a rut, don’t 
seem to want to change, need a new career, and my kids will soon be having them as 
teachers! 

 Yes – great knowledge and application 

 Yes, most elementary teachers need the background knowledge Jody provided in this 
class. 

 The Physics Institute brought up a lot of misconceptions that teachers have and we 
were able to figure out the truth. It is important for teachers to understand the truth to 
pass to their students. Yes, I will encourage others to attend. 

 Absolutely! In for a busy week of inquiry and understanding. Great to cooperate with 
other teachers 

 Absolutely! Lots of usable activities with discussion and a great book! 

 Yes! I think all elementary teachers should take this because you gain so much 
knowledge and confidence! 

 Yes – great content and hands-on application at the elementary level 

 Yes – it gives great info and ideas. 
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 Yes. It is excellent! 

 Yes I would, it really helped to bring physics to a more tangible level for elementary 
level. I learned many new things and had fun doing so. 

Not Sure (n=1) 
 I’m not sure, the instructors were very knowledgeable, very enthusiastic but rather 

scattered. I expected the class to be more focused. 
 
Question 7: Please add any additional comments about your institute experience (n=11)*. 
Participants made a variety of positive comments, including, appreciation for knowledge gains, 
and achieving a better foundation of fundamental concepts. Several respondents commented on 
the quality of one of the instructors and the enthusiasm of both instructors. One participant 
provided a suggestion to provide a handout of the lecture notes. 

General Positive Comments (n=7) 
 Wonderful! Thank you! 

 Great make-n-takes. Great base of knowledge. I have a better foundation of some 
fundamental concepts. Thank you. 

 Thank you for all the knowledge and the “opening of a new door” for me as a 
new/future teacher. The word “physics” used to freak me out, but no longer. I hope to 
allow students this same feeling. This was a real blessing! 

 Very valuable 

 Fantastic job – loved it all  

 This was great! Thank you! 

 Thank you! I had fun! 
 

Praise for Instructor (n=4) 
 Cordial instructors.  

 Jody was just an excellent presenter and very knowledgeable. Very pleasant and down-
to-earth personality – not pompous AT ALL! Great job Jody! 

 I enjoyed the instructors – great time was had! Great enthusiasm and great ideas! 

 Jodi is VERY knowledgeable on physics, she did very well. Pam kept it upbeat and tied 
into elementary level, I loved the songs!  
 

Suggestion (n=1) 
 Provide a “rough” draft of notes so we could add our own additions too. 
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Secondary Workshops 
Institute: ChemCAL Project (Course #1) 
Location: Hamline University 
Start Date: 6/15/09 
 
Question 4: Select your favorite “chemistry moment” from the last two weeks and briefly 
explain why it was valuable to you as a chemistry teacher (n=20)*. 
ChemCAL #1 participants enjoyed guest speakers, labs, and class discussions, often because 
they learned new ideas to take back to the classroom. Many also experienced “ah ha” moments 
and came to fully understand certain topics for the first time.  

Guest Speakers (n=5) 
 When I got feedback on chem math problems and guest speaker on nuclear chemistry. 

Nuclear chem possibilities to present to students 

 The nuclear chemistry discussion and guest speaker. My understanding of the process 
stepped through a veil of misunderstanding. 

 My favorite chem moment was when the HS chem teachers came to speak. The info they 
provided was VERY helpful and I hope to apply it to my classroom. 

 When Carrie Bruin talked to us. It really gave me some good ideas to use in the 
classroom. 

 I enjoyed the two HS chem teachers. It gave a new perspective on different things from 
different schools. 

 
Labs/Mini-Labs (n=5) 
 The Mini-Labs with inquiry from Dan were the best. It opened my eyes as to what good 

inquiry was. 

 Lab time – working on project. 

 The labs, all work great and related to the content we were talking about.  

 Labs, taking time and not rushing and getting good results. 

 Creating the activity. It is definitely something I will use. I based it on the mini-lab 
format. I will certainly create more in the future. 

 
Discussions (n=3) 
 My favorite moments were the excellent discussions we had during our morning 

lecture…there were so many good insights and explanations into chemistry theory that 
will help me as a teacher to better explain concepts to my students. 

 The nuclear chemistry discussion and guest speaker. My understanding of the process 
stepped through a veil of misunderstanding. 

 Probably our discussion of electron energy levels. It finally came together for me. 
 
“Ah ha” Moments/Understanding (n=7) 
 The aspect of being the learner again instead of the teacher. It was a valuable experience 
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because sometimes, as teachers, we forget the other side of this and having those “ah ha” 
moments makes me want my students to have more of them because of the great pride 
you get from them. 

 The gummy bears demonstration was fun to watch and realize the energy in chemicals. 

 I really enjoyed the first week. During this time we reviewed content that I cover in my 
class. It was especially helpful when we learned about elec. config. using the periodic 
table. 

 Finally understanding entropy, enthalpy, and Gibbs. I had so many questions from 
students that I can answer now. 

 The nuclear chemistry discussion and guest speaker. My understanding of the process 
stepped through a veil of misunderstanding. 

 Probably our discussion of electron energy levels. It finally came together for me. 

 My favorite moment was when I was able to figure out the quadratic questions, because 
it shows me that no matter how hard something appears, if you work hard at it, it will 
eventually make sense. 
 

Other (n=3) 
 Getting green check marks on OWL! 

 I liked that it was all about content – I’ve been teaching for 20 years – I came to learn 
chemistry not teaching techniques 

 Natalie Rasmussen – a veteran that has a very similar attitude and policy as me – means 
I’m not “out there” 

 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve Course #1 of the ChemCAL 
Project for other teachers (n=19)*. 
Many participants had suggestions for ways teachers could be prepared before or at the very 
beginning of the institute, particularly with regard to OWL. Participants had a variety of other 
course content and structure suggestions as well, several of which pertained to the labs. 

 
More Preparation Beforehand (n=7) 

 Have the text available online as soon as students are accepted into 

 It would have been beneficial to have been told to understand bonds, compound 
names ahead of time. I felt unprepared. 

 I wish I would have had taught at least one year of chemistry before I attended. 

 Clearly communicate to teachers they have lots of homework before the class begins. 

 Make sure they know to have chemical formulas memorized before day 1. 

 Review general chem beforehand to ramp up for boot camp. 

 Let them know to bring a gen chem book. I really disliked the online book part of the 
class. 
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OWL Suggestions (n=3) 

 Do simple math problem examples before each OWL chapter exercises.  

 Maybe suggest people pair up to work OWL problems at beginning – so 
partners/groups can help each other. 

 Maybe a short (half-hour) tutorial on OWL. Seeing some formatting early on might 
have saved a lot of frustration! 

 
Lab Suggestions (n=4) 

 Labs that could be used straight from here to the HS setting may be more helpful to 
myself. 

 I would like to see a course for chem teachers on strictly labs – pairing labs with units, 
mixing chemicals, and disposal of chemicals. Most of us have limited lab 
time/knowledge. 

 I really enjoyed the “new” lab equipment that I have not used before (i.e., Lab 
Quest)…I would have liked to have done more of that in the labs. 

 Break up the lecture with a lab then maybe go back to lecture after lab 
 
Other (n=6) 

 It felt really fast. I know it has to be thought. I would not go to 3 weeks. 

 More in-depth nuclear chemistry 

 My only suggestion would be to spend more time learning how to teach chemistry 
instead of learning it ourselves 

 Maybe a little easier on the advanced stuff, calculations that will not be used in HS or 
Praxis test. 

 Afternoon of making a clicker review of one day – maybe due the day before the test. 
Gives us practice using clickers. 

 Another instructor in room during work time. Matt is great but getting to 20 people 
with questions about problems and OWL would be difficult for anyone. 
 

 
Question 6: Would you encourage colleagues to participate in the ChemCAL Project? Why or 
why not? What would you say to them (n=20)*? 
All participants of ChemCAL Course #1 would recommend the institute to colleagues. They cite 
rigorous content, licensure, and collaboration with others as primary benefits of attendance. 
Teachers seem somewhat ambivalent about the intense format and timing of the course, 
suggesting that it is challenging yet effective. 

 
Rigorous Content (n=7) 
 Absolutely. It’s a great way to get your license in a timely fashion…plus the content 

was great. 
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 Yes! A great opportunity to immerse yourself in chemistry content as well as share 
ideas/experiences with other teachers. 

 Yes, great opportunity to improve chem knowledge 

 Yes; it bettered my understanding of chemistry which will not only help me as a chem 
teacher but as a life science teacher as well. 

 Yes, I would encourage colleagues because of the rigor of the course and the excellent 
teacher. 

 Most definitely. The content part of the class is well worth it. Sure you could pass the 
praxis and be licensed, but the background knowledge would be lacking. 

 Yes, even if they do not teach chem, it would strengthen other science disciplines 
 

Licensure (n=4) 
 Yes, it is a fantastic program which really facilitates the licensure program. If there was 

an Earth Science or Math program like this for a license I would jump all over it. 

 Absolutely. It’s a great way to get your license in a timely fashion…plus the content 
was great. 

 Yes. Great way to get a 2nd/3rd license. Lots of fun collaborating. 

 Yep. I’d say that it’s a great way to brush up on chemistry in preparation for licensure. 
 

Collaboration (n=3) 
 Yes. I would tell them it is a great collegial opportunity in a cohort model. 

 Yes! A great opportunity to immerse yourself in chemistry content as well as share 
ideas/experiences with other teachers. 

 Yes. Great way to get a 2nd/3rd license. Lots of fun collaborating. 
 
Intense Format/Timing (n=5) 
 Yes – I thought the format was effective to impart the largest amount of information in 

a short period of time. 

 Yes – but be willing to put in a lot of work! 

 Yes! Intensive, but worth it. 

 I would recommend it as a great way to learn chem. It is an intense few weeks, but it 
would be hard to extend the format. 

 Yes. Very worthwhile program. Can’t imagine a better program for the timeline 
 

Generally Good Opportunity (n=4) 
 Yes! It is a good experience and a good deal. 

 Absolutely – already have, great opportunity 

 Yes – he is – He talked me into taking ChemCAL 

 Absolutely. Chemistry, credits, food, and a return to freshman 15! 
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Question 7: Please add any additional comments about your institute experience (n=10). 
Participants commented positively on the quality of this course and MnSTEP/Hamline courses in 
general, the other participants, and the instructor. 

 The people were fantastic and Dr. Matt Morgan was the best chem prof I’ve ever had. 
The program was fluid and challenging, but never frustrating. 

 Thank you for this excellent opportunity – it was an outstanding program and I feel like 
a huge burden (The Praxis) has been lifted off my shoulders  

 It was stressful, but I enjoyed it.  

 Everyone was professional and friendly. 

 N/A – Extremely pleased with the course. 

 Not looking forward to O-Chem  

 Any Hamline course I have taken has been great. 

 Keep it going. Best educational experiences I’ve ever had! 

 It was a good experience and I gained more people to network with in my teaching of 
science 

 It was great! I really enjoyed it. 
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Institute: ChemCAL Project (Final Course) 
Location: Hamline University 
Start Date: 7/6/09 
 
Question 4: Select your favorite “chemistry moment” from the last two weeks and briefly 
explain why it was valuable to you as a chemistry teacher (n=14)*. 
Participants enjoyed a variety of labs and discussions, but they all seemed to prefer the activities 
that helped them synthesize what they’d learned in the course and apply science to real-life 
issues. Several participants also cited sharing with and learning from other teachers as valuable 
experiences.  

“Ah ha” Moments/Synthesis of Knowledge (n=6) 
 I really enjoyed the separation lab and felt that it helped me synthesize some of the 

things I learned this week.  

 Favorite chemistry moment  the discussions about using sunscreen and cancer on the 
molecular levels. It was great to put together and integrate all the areas of science. 

 One was an “ah ha” moment – trying to figure out a difficult problem and working 
together with a group of teachers to come up with an answer.  

 “I got it” I have not been able to visualize the pi (orbits? objects?) and the diagram in the 
book just clicked. 

 Aspirin lab – tied things together 

 When things started to make sense – love to see this happen with my students 
 
Application of Science to the Real World (n=3) 
 As a chem teacher I appreciated the conversation with other classmates, Rita, and Matt 

about chem related to the real world and how to do things in the classroom. 

 Another was a discussion with our instructor about real life connections that related to 
the material we were trying to learn because it was dynamic and interesting and 
reminded me of how important this is for my students. 

 How organic chemistry is part and parcel of the human body and it helps us to figure out 
why the body behaves as it does. Application of organic chemistry to everyday life 
situations – my students will be interested in that. 

 
Collaboration (n=5) 
 Just working with others each day – collaborating/sharing/learning together was great. 

 As a chem teacher I appreciated the conversation with other classmates, Rita, and Matt 
about chem related to the real world and how to do things in the classroom. 

 One was an “ah ha” moment – trying to figure out a difficult problem and working 
together with a group of teachers to come up with an answer.  

 Inquiry based group learning and help from instructor 

 Watching presentations – seeing that what I was doing in the class wasn’t that different/ 
far off from what others were doing.  
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Other (n=5) 
 Learning how to do chromatography. I will do this as a lab with students and never knew 

how to do this. 

 During the presentations I learned a lot of useful information that will help me prepare 
science content/pedagogy 

 Learning the lab techniques has helped my understanding of reactions and safety. 

 I have a much better understanding of orbital, covalent bonding and (formal?) charges 
than I did prior to the course. 

 The labs! Purification and Aspirin labs especially. 
 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve the ChemCAL Project for other 
teachers (n=12). 
Participants commented on the insufficient time to process all of the information learned at the 
institute. They had two suggestions for books: 1) provide a good book for general chemistry, and 
2) send the organic chemistry books out earlier. They also suggested several extra resources that 
would help them succeed at the institute and afterward. 

More Time (n=4) 
 Add one additional week but do not increase content or labs, or decrease content to a 

more realistic level so students can get adequate processing time. A couple weeks to 
work problems after in class sessions. One credit additional coursework in organic 
chemistry. 

 More time! 

 Time to process info 

 Longer – perhaps 3 weeks? To allow for more depth and comprehension 
 

Books (n=4) 
 Have the gen chem section set up with a POGIL style book, not computerized. 

 Have a good book for gen chem I. Get organic chem book out earlier with problems to 
work on. 

 To have the POGIL organic chemistry book a little bit earlier so there will be more 
time to work on it. Probably be sent 1st/2nd week of June. 

 Books out earlier 
 
Additional Resources (n=2) 

 The content knowledge is helpful but maybe a guide as to what actually is taught in 
high school. 

 If at all possible helping us with some specifics on the Praxis Chemistry Test. 
Developing a study guide or key ideas from the test to be ready for in addition to the 
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information being covered. 
 

Other Suggestions (n=2) 
 Maybe a few days prior to the start students come in and work on nomenclature etc…. 

 Maybe more collaboration as a group during 2nd semester when writing/working on 
research projects – meet one Saturday to check in/share what you’re doing, etc. 
 

 
Question 6: Would you encourage colleagues to participate in the ChemCAL Project? Why or 
why not? What would you say to them (n=14)*? 
ChemCAL Final Course participants recommended the program to colleagues who were willing 
to work hard. They cite increasing chemistry knowledge, networking with other teachers, and the 
schedule as primary reasons to attend. 

Must Be Willing to Work Hard (n=5) 
 Yes if willing to put work in. Unfortunately some people aren’t willing and think this is 

activity based. 

 Yes, helpful for preparation of Praxis and reviewing materials. Hard work, but 
instructors were helpful and easy to work with. 

 If someone who has had at least some chemistry was interested in getting a license then 
I would encourage them as long as they knew the intensity of the program. 

 Yes, it was a great experience learning chemistry and networking with other teachers. I 
would also tell them to be ready to work hard since the pace of the class is extremely 
intense. 

 Yes – even though it’s a lot of work, it is a valuable, huge learning experience – and 
schedule fits great with still teaching full time. 

 
Valuable Learning Experience (n=7) 
 Yes – it is excellent. It stretches your knowledge and exposes you to concepts above 

and beyond what you encounter in a high school course. It puts you back in the student 
seat and provides a time and place for science discussions to take place. 

 Absolutely – it has improved my knowledge and confidence in teaching chemistry. My 
students have benefited from my experience. 

 Yes, it was a great experience learning chemistry and networking with other teachers. I 
would also tell them to be ready to work hard since the pace of the class is extremely 
intense. 

 Yes – even though it’s a lot of work, it is a valuable, huge learning experience – and 
schedule fits great with still teaching full time. 

 Yes – good way to get a better background in science. 

 Yes – it is a really good way to get back into chemistry 

 Yes – the background knowledge is useful and the fellowship between other teaching 
professionals is beneficial. 
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Networking/Collaboration (n=3) 
 Yes, because of Hillary but mostly for the teacher-teacher connection and teacher-

Hamline connection. 

 Yes – the background knowledge is useful and the fellowship between other teaching 
professionals is beneficial. 

 Yes, it was a great experience learning chemistry and networking with other teachers. I 
would also tell them to be ready to work hard since the pace of the class is extremely 
intense. 

 
Suits Teacher’s Schedule (n=2) 
 Yes. It is an excellent program and suits a teacher’s schedule very well. 

 Yes – even though it’s a lot of work, it is a valuable, huge learning experience – and 
schedule fits great with still teaching full time. 

 
Other (n=2) 
 Yes, a nicely developed business partnership between districts and Hamline University. 

I would recommend others to enroll in the ChemCAL project. 

 Yes. 
 
Question 7: Please add any additional comments about your institute experience (n=4). 
Only four ChemCAL final course participants made additional comments. In particular, they 
addressed the value of the graduate credits and made suggestions for adjusting the schedule of 
the course and adding a follow-up course the following summer. 

 More programs like this would be beneficial for most science teachers. Overall, it is a 
great program that benefits our schools. 

 The free graduate credits and stipends are awesome! Thanks  

 Would love a follow-up next summer to help develop meaningful labs and work with 
chem staff to develop “safe” labs for my students. 

 Is it possible to lengthen the program, giving us more time to assimilate the info…start 
on WED  2 weeks, but you have 2 weekends 
 

Institute: PhASE Project: Electromagnetism & Oscillations, Waves, and Optics 
Location: Hamline University 
Start Date: 7/6/09 
 
Question 4: Select your favorite “physics moment” from the last two weeks and briefly explain 
why it was valuable to you as a physics teacher (n=10)*. 
Participants tended to choose different activities as their favorites, but many participants chose 
labs based on their potential for application in the high school classroom. 
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Labs to Bring Back to the Classroom (n=5) 
 The labs were the best because it’s something that I can take back with me and use. 

 The speed of sound/resonance tube lab was great – I do similar labs in class and will use 
this one. 

 The laser lab. I will use what we did to use in my classroom. 

 The lab activities connect to what I can teach in class. 

 Doing the lens lab, realizing how they work with an appropriate lab. 
 

Eye/Lens Lab (n=3) 
 Doing the lens lab, realizing how they work with an appropriate lab. 

 Loved the eye explanation. Any time I can get the background to something that helps 
my students connect physics to their lives is great. 

 Learning about powers and their relation to glasses prescription – made physics more 
real and made it applicable to me. 
 

Other Activities (n=3) 
 They were all great. I enjoyed general discussion and electric motor engines. 

 Learning that light always travels at the speed of light and about relativity was great 
because I never truly understood it before. 

 The dB scale for sound. How it relates to the use of logs. 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve either or both of these PhASE 
courses for other teachers (n=10). 
In general, teachers suggested that future participants be fully prepared for the content and rigor 
of the course and given adequate time to take in all the information they are learning.  

More Preparation Beforehand (n=5) 
 Make them fully aware that it will be rigorous…but they can do it. 

 Give book before summer class so the reading can get done before coming to class. 

 Text for all the different topics 

 Review of math topics – have a list of math topics that will be visited 

 This course was fine and excellent job of instruction. From hearsay it sounds like a 
better explanation of what PhASE is would be needed. 

 
More Time to Review and Process Material (n=3) 

 Maybe have the 4 days of instruction and come back after the weekend. This would 
give time to absorb material. M T W Th Review Final. Time is so limited to review. 
Screencast of all lessons for both weeks would be helpful. 

 More soak time, info comes in so fast no time to process and relearn if needed 

 It was great. A lot of learning in a short time was hard. Had a good group of people 
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Other Math Issues (n=2) 
 More algebra –  

 Would be nice to have a less calc-based (class?) 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary Physics 
Institute? Why or why not? What would you say to them (n=10)? 
All participants agreed that they would recommend the institute to colleagues who were 
committed to learning more physics content and willing to work hard. 

 Yes – they would have to be willing to work 

 Yes but warn them they are physics classes not educational classes 

 Yes – if they’re interested in the subject, it’s a good value 

 Yes – it is demanding but awesome in content and applications 

 Yes, I already have done so. It is a great way to learn more physics 

 Yes – while intense program, very informative. 

 Yes, I would say that it is a lot of work but they will learn a lot. 

 Sure. I would warn them it is a tremendous amount of work 

 Yes, very valuable if they are committed to learning. 

 Yes, if they have the time and energy to keep up with all of it 
 

 
Question 7: Please add any additional comments about your institute experience (n=7). 
PhASE participants praised their instructor, Andy, and expressed overall positive experiences 
with the institute. 

Great Instructor (n=3) 
 Andy was great 

 Andy is by far the greatest instructor I had. 

 Great job Andy. Thanks for your help. 
 

Other Positive Reflections (n=4) 
 Thanks! 

 I am happy I did this and glad I am part of the 50% of the class that finished it. 

 I was looking forward to these two weeks. I enjoyed last year, enjoyed this year. 

 This program made it possible for me to get physics classes and license without going 
to school full time 
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Institute: PhASE Project: Math and Kinematics 
Location: Hamline University 
Start Date: 6/15/09 
 
Question 4: Select your favorite “physics moment” from the last two weeks and briefly explain 
why it was valuable to you as a physics teacher (n=18)*. 
Participants tended to choose characteristics of the institute other than specific activities as their 
favorite. They liked the instructor, the online office hours, learning from colleagues, and labs 
without write-ups. Participants chose different labs as their favorites, but popular choices 
included learning about forces and the Vernier software. 

General (n=5) 
 Lectures were good when they went at a reasonable pace 

 The instructor. Andy did an amazing job with the material and how he presented it. Also 
his willingness and flexibility through the two weeks. 

 I don’t have a specific moment, more I have received lots of new analogies and new 
ways of explaining physics concepts. 

 I enjoyed watching the math prove concepts. 

 The online office hours helped a lot 
 
Learning from Colleagues (n=2) 
 Camaraderie with colleagues 

 Learning from other physics teachers that were also enrolled in the program. 
Collaboration with a range of educators 
 

Labs Without Write-Ups (n=2) 
 Labs that didn’t involve a write up. 

 I enjoyed trying labs without having to write them in a report. I liked to have a variety of 
labs to bring back to the classroom. 
 

Learning About Forces (n=4) 
 Simple idea of explaining force as change in momentum rather than F=ma. Students 

tend to memorize that formula without really understanding it. 

 It was cool to learn that it is friction that allows a car to move forward. It will be 
interesting to see what students think of this. 

 I enjoyed learning about the connections between different types of forces. It was helpful 
to see (?) underlying properties of the interactions causing the forces. 

 I liked the explanation of vector x product e. product 
 
Vernier Software/Technology (n=3) 
 The best physics moment was using technology equipment that related to topics. 

Learning to use Vernier and the Inquiry labs we completed in the afternoons. 
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 Using the Vernier software to find angular velocity. 
 
Other Labs and Ideas (n=4) 
 The demonstration with the spinning wheel (9th grade esp.) students understand concepts 

better when they experience it firsthand – it’s something I could use in class 

 Concept quizzes every 15 min were a great tool. HW quizzes were a very nice way to 
put focus on actual learning rather than on the details of a HW write up. 

 The lab where we tried to find the distance from the table, seems to be a fairly good mix 
of everything we are learning. 

 The Inquiry labs we completed in the afternoons. 
 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
Question 5: Make one suggestion that you feel would improve either or both of these PhASE 
courses for other teachers (n=20). 
Nearly all participants felt that the institute was too rigorous, too fast, or too stressful and 
intimidating. 

 
Simplify or Prepare Teachers for Rigorous Content (n=6) 
 Keep in mind that we are teachers and are going through this program to 1) better 

understand physics concepts so we can teach physics; 2) to prepare for the Praxis test. 
We are not 3rd/4th year physics students. 

 To give more of a course description beforehand to prepare for what to expect. 

 Simplify the content, so that we can grasp it well enough to become better physics 
teachers. 

 This program is definitely geared toward those people who are comfortable with 
calculus. I have never had calculus which led to my demise in the program. I don’t 
know if one of two things should happen. 1) Make calc a prerequisite or 2) Create 
supplemental materials that might be used by non-calc people to “teach” them enough 
to be successful. I loved the program. I’m just disappointed in that I didn’t have the 
math skills to make it. 

 Give a brief “error propagation” talk so we understand what it is, then move on. Error 
analysis overtook most of the content we were supposed to learn. 

 The rigor was in excess and application to classroom teaching was non-existent. There 
needs to be a balance between learning the content and how to teach it. 
 

Slow the Pace (n=6) 
 The pace makes actually “learning” near impossible. 

 Pace was overwhelming 

 The labs are my biggest complaint. We are trying to do too much with not enough time. 

 I think that the Week 2 material (Kinematics) needs to be pared down somewhat – it 
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was a little too much, too fast for many students, especially the day we did rotational 
motion. 

 Stressing the “quick” and “review” nature of these two courses. 

 Make labs more focused, clearly written-out expectations. Spread courses out for more 
time – maybe half day for each course over 2 weeks so more time to absorb info. 
 

Change the Stressful, Intimidating Atmosphere (n=4) 
 The “class quizzes” were OK, but not the individual questions. I think they intimidated 

people and put on unnecessary stress. 

 Instructor should work more to bolster our sense of confidence and competence. I’ve 
felt pretty stupid for the past two weeks. 

 More user friendly. The stress was unbelievable – took away from any enjoyment. 

 Professor could work with students as colleagues. At times, I was intimidated rather 
than “we’re in this together” type of feel. 
 

More Application for Classroom (n=2) 
 The rigor was in excess and application to classroom teaching was non-existent. There 

needs to be a balance between learning the content and how to teach it. 

 Give materials or lessons that are usable in the classroom, if that is the goal of making 
science teachers. 

 
Other (n=3) 
 Collect all homework problems and grade all of them. 

 Temperature. 

 Air-conditioned classroom. 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary Physics 
Institute? Why or why not? What would you say to them (n=17)? 
Overall, participants were hesitant to recommend the institute to colleagues. They would suggest 
that future participants prepare to be challenged with rigorous math, hard work, and a big time 
commitment. 

 
Only If Math Background is Strong (n=3) 
 Possibly. You better be very comfortable with calculus and physics. 

 Yes, only if their math background is very strong. If a person’s math classes were weak 
or a long time previous, he/she would not have the skills needed to do the physics. If a 
person’s math background is not strong, I would not recommend it. 

 No, I don’t think my colleagues could handle the math. 
 
Only if Prepared for a Challenge (n=5) 
 Yes, to those who can handle rigor and challenge, but not to just anyone. 
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 I would be guarded. They have to know that they better be ready to stay up late and 
deal with a lot of stress. 

 Yes, if they are willing to put in a ton of time. No, if they are not able to put time into 
it. 

 Yes. Be ready to work super hard. 

 Yes – take it seriously, it’s a lot of work! 
 
Yes (n=5) 
 Yes, it is an excellent program. 

 Yes, I would say it definitely helps you shore up your physics content. 

 Yes; it’s well thought out and worth their time. 

 Yes. Good teacher, relates concepts well. 14 grad credits. 

 Yes. The PhASE program has increased my content knowledge significantly. Better 
understanding of physics content will help me teach better 
 

No (n=4) 
 NO. Overall it was a frustrating two weeks. I don’t feel there was much I can take away 

from this. 

 No, this has not improved my ability to teach physics and was more stressful than other 
graduate credits. 

 Probably not. Gain is not commensurate with effort. Either 1) Actually take the 
coursework or 2) Focus on learning physics you need to know to teach and what you 
need to pass the Praxis. 

 No, if they want hardcore physics, major in it. If licensure is the issue, just study for 
Praxis. 

 
Question 7: Please add any additional comments about your institute experience (n=9). 
Additional comments from participants tended to support responses to the other items. 
Participants liked the online office hours but would have liked more of a focus on teaching in the 
classroom and more time to process the information learned. 

Online Office Hours (n=2) 
 Good to have math first, online was great. Suggest readings for those who like to read.  

 Having online office hours improved the experience. We had time to ask questions 
after trying to digest information. 

 
More Pedagogy (n=2) 

 I think the goal of PhASE should be to prepare teachers to 1) pass the Praxis, and 2) 
teach high school physics. This summer felt more like we were being prepared for 
further physics training (grad school physics, etc.). I would have appreciated more 
focus on pedagogy and the nuances of physics as taught in high schools, rather than as 
taught in college. 
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 It would be nice to do actual high school physics activities and talk more about 
pedagogy. 

 
Too Much, Too Fast (n=2) 

 Too much in too little time. It doesn’t feel like real learning. 

 I wish we could spread this material out over a longer time period so we could absorb it 
better. The program resources and instructors are excellent, but it is a very hectic pace. 
 

Other (n=4) 
 HW and quizzes should be tightly articulated to what we need to know. We spend great 

time and mental energy finding solutions to clever problems – but I’m not sure how 
directly those efforts are correlated with what we need to know. 

 No comments. Thank you for the course. 

 I do not like the classroom quiz concept. It is not fair to the other students if the person 
called on doesn’t get the answer. 

 Andy did an excellent job.  
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Institute: Secondary Biology/Environmental Science 
Location: Whitewater State Park, Altura 
Start Date: 7/20/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as a biology/environmental science teacher (n=24)*. 
Several activities were mentioned repeatedly as favorites among Secondary 
Biology/Environmental Science participants, including the aquatic macroinvertebrates activity, 
the spiders and insects activity, evolution discussions, and the “big picture” maps. Several 
participants also identified sharing ideas with each other and discussions about state standards as 
a valuable experience at the institute. 

Macroinvertebrates (n=9) 
 This is hard, everything was very valuable. I especially loved the macroinvertebrate 

study because this is a part of water quality testing in which I do not have practical 
experience. In the end I found that it will be a good tool not only for teaching water 
quality, but potentially a good activity for tying into evolution/anatomy/physics and 
others. 

 I really enjoyed the aquatic inverts activity. It gave me good ideas/techniques on how to 
apply it to my classroom. 

 The classroom activity sharing/standards discussions – I got specific activities, websites, 
modifications that I can take back to my classroom, and I learned collection methods of 
macroinverts/insects. 

 Benthic macroinverts – easy to incorporate into any classroom – minimal equipment 

 Clam activity was good because that was totally new for me. Macroinverts – not really 
anything new, but a good refresher. 

 Insect spotting and collection and creek and river collection. I was never fond of insects 
or spiders or murky bottoms before. Now I am fascinated by them. 

 The time with Wayne learning more about macroinvertebrates was helpful because I’ve 
tried sampling in the past and it made me feel more sure about my methods. Trip to 
Wabasha was great as well. 

 Benthic macroinvertebrate collection – we were given a history and methods lecture. 
Then we were actually able to perform and learn the procedures. It is something I can do 
with my classes this coming school year. 

 Aquatic invertebrates – It was well-organized and full of valuable information. 
 

Spiders and Insects (n=5) 
 I really enjoyed working with Larry and discussing spiders and insects. I don’t have my 

students do sweeps – but plan to now! 

 Insects/spiders: loved this! Larry gave great background info and modeled how he does 
this with his students. 

 Insect spotting and collection and creek and river collection. I was never fond of insects 
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or spiders or murky bottoms before. Now I am fascinated by them. 

 Collecting insects with Larry, inquiry with insects in Petri dishes with Larry (I knew the 
least about this), and race with corks/popcorn down stream to show speed. 

 My fav was the star lab but the spiders/insects with Larry was most valuable. I wanted to 
expand my entomology unit and I now know good sampling techniques and best 
locations to find both. Campfires were excellent conversation centers. 

 
Evolution (n=3) 
 My favorite was how to approach evolution since that is a difficult area in my school. 

Not only the content things but listening to ideas and suggestions from other teachers. 

 Evolution discussion and connections to topics – because as a unifying theme we need to 
make the connection to various topics in biology. 

 Sharing ideas of how we teach topics, especially evolution. 
 

“Big Picture” Maps (n=3) 
 The geologic “big picture” presentation 

 Maps – the big picture. Shows how all disciplines are related (bio, geo, etc.) 

 The map lesson is so valuable because it gives to you a foundation for the state of MN 
and the concept of science from its conception. 

 
Sharing Ideas (n=5) 
 Sharing ideas of how we teach topics, especially evolution. 

 Sharing of lessons/ideas. We get good ideas from other teachers. Also, the “hands on” 
experiences were great. 

 The classroom activity sharing/standards discussions – I got specific activities, websites, 
modifications that I can take back to my classroom, and I learned collection methods of 
macroinverts/insects. 

 Campfires were excellent conversation centers. 

 Not only the content things but listening to ideas and suggestions from other teachers. 
 

Standards Discussions (n=2) 
 Analyzing the standards gave me a lot of ideas of activities I can use in my classroom. It 

was nice that they were tied to specific areas 

 The classroom activity sharing/standards discussions – I got specific activities, websites, 
modifications that I can take back to my classroom. 
 

Other Activities (n=7) 
 Learning about ways to test water quality in streams was very helpful. I also was able to 

talk to Wayne about finding water quality of lakes – testing not only biotic factors but 
also abiotic factors as well. 

 It’s hard to have a “favorite”. What I did find valuable is that everything was directly 
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applicable to what I will/can teach. 

 I really enjoyed the eagle center. I was very inspired by the anatomy talks and pollution 
talks (DDT and lead). I already use some of this in my classroom but will definitely 
expand what I do. 

 Trip to Wabasha was great as well. 

 …race with corks/popcorn down stream to show speed. 

 My fav was the star lab 

 Clam activity was good because that was totally new for me.  

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=24)*. 
Some major issues emerged among participants, including the need for more communication 
about schedules and things to pack beforehand, the need for time to reflect on learning, and more 
opportunity to explore and enjoy the natural surroundings. 

Better Communication Beforehand (n=12) 
 Encourage teachers to stay at the site; better communication beforehand. 

 The schedule and needed items list were incomplete. More information about what to 
bring and what we were going to do would enhance our learning (better participation) 
and reduce stress. 

 
Schedule (n=5) 

 1) Send out an agenda before course begins; 2) would have liked to have guided 
nature walks that utilize the facilities 

 Have a set ending time. For commuters this was an issue 

 Make course from 8am til 8pm – more info than time to cover 

 We did not receive a syllabus/agenda ahead of time, which would have been helpful. 
Also, I would have liked to have been advised to bring more curriculum materials for 
sharing. Also, another instructor to cover trees/plants. 

 Get a schedule for all. It was tough on commuters when nothing was kept to a time 
schedule. This was especially important for daycare needs. I would have liked to 
know about the evening things ahead of time since I was locked into daycare 
schedule. 

 
Items to Pack (n=5) 

 More instructions for what to pack. Example: you will need water shoes every day. 

 It would have been helpful to know about getting wet both Tuesday and Wednesday. I 
felt bad not having proper clothes for both activities. 

 Ask teachers to bring laptops and curriculum maps so we could have more access to 
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our materials for sharing. 

 Also, I would have liked to have been advised to bring more curriculum materials for 
sharing. 

 Bring binoculars 
 

Downtime/Time to Reflect (n=6) 
 Give “down time”—great info, but almost too much. Encourage small group or 

individual reflection time. Let it “sink in” 

 I was surprised at how little down time we had. I believe it would be more valuable 
with time to reflect on what was learned. 

 I enjoyed the full schedule, but maybe add (very short) times to reflect on what we 
were introduced to. By the end of the day I felt almost overwhelmed (mostly because 
everything was so usable! ) 

 The pace was non-stop, including evenings. By the end of the week, this was 
overwhelming. We needed built-in reflection time by Thursday night. I really didn’t 
have any complaints about anything!!! Thank you. 

 Structured reflection time ~1hour/day 

 Have some more free time, especially for the resident teachers 
 

Take Advantage of Facilities (n=3) 
 Some time provided for individual hiking. 

 Keep the variety (birds and benthic organisms and insects and plants). Keep it at a no-
internet, cell-phone dead zone to stay focused on natural environment inquiry. 

 2) would have liked to have guided nature walks that utilize the facilities 
 
Other (n=7) 

 I did enjoy participating in the lesson on comparative anatomy. It would be nice to 
have 1 or 2 more activities like this that demonstrate the concept adapted for use in the 
classroom. 

 Maybe have more biology – it seemed very environmental. 

 *Stds: Liked how we broke into groups and brainstormed tips – but maybe hang up 
posters after group discussions, before presentations, for others to write additional 
tips, questions, problems, before having groups present. And leave more time for 
these discussions…I think everyone was writing down ideas and found this time very 
helpful. 

 Encourage teachers to stay at the site 

 Also, another instructor to cover trees/plants. 

 Some people are strong personalities and continually speak up or interrupt others 
saying “Well, I did…”. A nice reminder of manners would or could be helpful. I 
realize some people want to tell their whole teaching history, but we are missing out 
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on the ideas of some of the more quiet teachers. 

 Share-a-thon doesn’t work as well as allowing open discussion of ideas. 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary Biology/ 
Environmental Science Institute? Why or why not? What would you say to them (n=24)*? 
All participants would recommend the institute to their colleagues. Overall, participants liked the 
balance of content knowledge and ideas for application in the classroom. They also cited the 
instructors, the opportunity to connect with other teachers, and a renewed enthusiasm for 
teaching science as valuable reasons for attendance. 

Connect with Other Teachers (n=5) 
 Great professional development opportunity.  

 Yes – the opportunity to network with other teachers and spend quality time discussing 
science with them is invaluable.  

 Being a new teacher I loved how I got to connect with other teachers and share ideas 
and have excellent discussions. 

 They will not only get ideas for their classes, but gain contacts of other educators for 
ideas, etc… 

 Absolutely. Not only is the content highly practical, connection to other classroom 
teachers is valuable. 
 

Great Instructors (n=4) 
 Yes! It is great to have a workshop for science teachers, taught by experts  

 Yes. Great information, instructors, and fun. The food was wonderful! 

 The MnSTEP leaders are very qualified. 

 Yes. Great instructors 
 
Application/Hands-on Activities (n=6) 
 Yes  very applicable 

 Yes. The hands-on procedures will also expand what they do with kids in the 
classroom. 

 Great, inexpensive ways to bring these topics into classroom and class to outdoors. 

 Absolutely. I learned a lot of methods and content to bring back to my classroom 

 Yes! It was a great week to learn lots of new info myself and a great way to implement 
it into the classroom.  

 Absolutely. The week was filled with so much info that it is hard not to take many new 
ideas away. Fast-paced but so laid back about the presentations.  
 

Renew Motivation/Enthusiasm for Teaching (n=3) 
 Yes, I think it is a great way to avoid going stagnant over the summer. It was 

inspirational and motivating. I would tell my colleagues to be prepared to get wet. 
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 I feel remotivated to improve my teaching and get students as excited as I am about our 
natural world. 

 Yes! It is a great way to build knowledge, to improve curriculum and renew your 
enthusiasm for teaching. 

 
Other Reasons (n=12) 
 Yes, I would suggest this specifically to the environmental science teacher. For me, I 

learned some information about techniques that can be used, but would have liked more 
guided information (point out plant/flower species) 

 Yes, you will have many wonderful opportunities to learn/share 

 Yes – good info, free credit, science based 
 
 Yes. Good review of basics and deeper understanding of connections! 

 Yes. Go. Attend. 

 Yes – valuable background info. Insects/spiders are a piece I rarely teach because I do 
not understand them. I plan to add much more this year  

 Yes – good for self content and classroom incorporation. 

 Yes! Be ready to work and learn. 

 Yes – great info, fun! 

 Absolutely. Best week of your life. 

 Yes – lots of valuable content and experiences for teachers 

 Yes. An excellent opportunity to think about personal curriculum and how we can 
improve given the time to look at the standards. 
 

 
Question 7: Please add any additional comments about your institute experience (n=14). 
Participants used this section to make general positive comments and suggestions about the 
institute. 

Thanks and Praise (n=11) 
 The energy is so revitalizing; This was meaningful in many ways. 

 Good science content 

 It was great. I enjoyed having times where we were taught by different teachers, and I 
really liked that we were able to be outside and to “play” with biology. 

 I’m looking forward to my next MnSTEP experience! 

 Great! 

 I am very interested in future MnSTEP classes. The grant really made it possible for me 
to do this this year, but if the courses had a fee I would still choose it over many other 
types of continuing education opportunities. 

 I enjoyed the extra instructors – Wayne and Larry. They were very knowledgeable and 
enthusiastic which really rubs off on you. All instructors were enthusiastic for that 
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matter.  

 Make sure your kitchen staff was as superb and friendly as ours was. 

 The enthusiasm of the instructors and the students was contagious. I am so excited about 
teaching environmental science and helping students to appreciate the never-ending 
beauty of their natural surroundings. How can anyone ever get bored when there is so 
much to offer in even the smallest plot of nature. 

 Thank you for your efforts – I learned a lot and so will my students! 

 Great class! I was blown away by what I gained! Thank you!! 
 

Suggestions (n=8) 
 *I thought there was too much time with insects/aquatics/clams. First session was 

enough for me. Maybe make second session optional and give people choices: second 
sessions or work time for activities. Or, book club (geared toward use in the classroom) 
– have everyone bring their favorite book so others could page through it and pull out 
lesson ideas. For example, my favorite book is an “inquiry in biology” book with tons of 
lessons etc. that many people might have liked. Many people mentioned the AP Bio 
book and I would have liked to have seen that. 

 Offer active group activities – am hike? Encourage use of trails and give time. Break 
into option for bio OR geo teachers. Lots worked for both, but you could have breakout 
sessions into disciplines (i.e., have a geologist come too!) 

 Next time doing the clam collection – we were lacking a big group instruction of 
purpose and procedure. It was a big disjointed. Make people stay overnight, so some 
night things can be planned as well as a later start the next day when night sessions are 
planned. 

 Making sure a schedule is sent out; Have a couple of laptops to exchange files on flash 
drive; Let participants know of future opportunities like this.  

 Add this to pack list: long pants every day (for insects/spiders); water shoes/clothes 
every day; binoculars.  

 Encourage staying or camping rather than commuting – commuters lost out on activities. 
Include on paperwork about evening and night activities. Encourage bringing laptops to 
share files and lessons. 

 Provide details of areas covered ahead of time to make packing easier; give a little more 
free time or have some activities planned that do not involve deep thinking – we needed 
time to rest our brains! I would have liked more time to explore the park. 

 With no cell phone service and a “flexible” schedule, it was difficult to plan our daily 
lives.  
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Institute: Secondary Chemistry 
Location: Nicollet Public School, Nicollet 
Start Date: 7/20/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as a chemistry teacher (n=14)*. 
Several participants chose the discussions regarding organizational and teaching strategies and 
resources as the most valuable aspect of the institute. Participants also enjoyed the 
demonstrations and labs; several participants cited the Vernier activities as their favorite. 

 
Sharing Organizational/Teaching Strategies/Resources (n=5) 
 I appreciated the sharing from instructors and participants about how they handled 

notebooks, testing, labs, etc. – organizational and teaching strategies. 

 Learning how to use the lab books in class.  

 Use of notebooks in the classroom; I am planning on using them in my classes the next 
year and wanted more information on them. 

 I liked all of the activities. However the informal discussions and ideas Carrie shared 
were great! 

 I think the technology applications/websites. Starting a chemistry class for 8th graders, 
and it will be nice to have all the resources. 
 

Vernier Labs (n=4) 
 Working with the Vernier sensors. This was my first time using the sensors. The 

exposure will help me in the grant writing process as well as explaining the value of the 
tools to justify the cost. 

 Labs with Vernier equipment – to see how technology can be used in the lab (faster, 
better results). 

 Too many to choose from! I am a fan of everything we covered. Perhaps having the 
chance to try some of the Vernier stuff…Mostly I am excited to just get out and teach – 
it will be hard to wait for August. There are so many activities that I want to share with 
them. 

 Vernier training. 
 
Other Demos and Labs (n=7) 
 Discrepant events, free stuff, lab from Monday – timed reactions. I can use these with 8th 

graders; tie dye  

 Morning demos – great ideas that can be used in classroom. 

 I liked the clock reaction lab because it took a common lab and changed it into a guided 
inquiry format. 

 In hot water  I liked the thinking that had to be done. Such a simple way to discuss 
heat transfer. Spectroscopy = wish I could get some/a spectropis  
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 I liked all the labs – I think many of them will be useful and it also helped me clear some 
of the cobwebs as far as labs are concerned. 

 I liked the titration lab – it has been awhile since I had chemistry and as a new teacher it 
was a good review. 

 The demos – because I’ve gone away from doing them and am now inspired to bring 
them back. 

 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=12). 
In general, suggestions from participants focused on the need to target information to different 
subgroups of participants based on their chemistry experience and the grades levels they teach. 
Participants also had ideas about adjusting the content, timing, and grouping arrangements of the 
institute. 

 
Accommodate for Participants with Different Experience Levels (n=4) 
 It would be difficult & would affect the networking – but perhaps there could be some 

different “break out” sessions for those who are new to teaching chemistry with a 
chance to revisit concepts and build a plan for their first 3 weeks… 

 You may want to break this up into something more for beginners and something more 
advanced. I don’t think I spent enough time with any one topic to feel that I thoroughly 
understood it. 

 I thought this workshop was very good for people who teach chemistry now, but it 
would be difficult for people who are not currently teaching it. Might be good to 
include some info about what units these activities fit into. 

 Pair non-Chemistry teachers with Experienced in the lab. 
 
Divide into Groups by Age/Grade Level Taught (n= 2) 
 I didn’t think the labs/discussions adequately dealt with middle school learners – I 

think we could have been grouped for discussions by age level, and alternative versions 
of labs could have been suggested. 

 On some days we could divide our group between middle and high school teachers so 
we could talk about age-appropriate activities. 
 

Content Recommendations (n=3) 
 Possibly focus on a few areas of the standards –  

 More chemistry content 

 I think it would help to give a crash course “5 minutes or less” refresher on the basic 
background of the lab. 
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Timing and Grouping Recommendations (n=2) 
 Maybe breaking into different groups for Physical Science vs. Chem ideas. 

 More time to share ideas/activities that everyone is trying in their classrooms, or is 
thinking about trying. 
 

Other (n=1) 
 Provide more materials/activities on flash drive 

 
 
Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary 
Chemistry Institute? Why or why not? What would you say to them (n=14)? 
Most participants agreed that they would recommend the institute to colleagues. Popular reasons 
for attendance include the valuable information shared between participants and the new ideas 
and activities presented for application in the classroom. Other participants mentioned that the 
institute presented valuable content with a focus on important information and standards. Two 
participants provided suggestions for future institutes. 

Sharing with Other Teachers (n=5) 
 Depends on what they’re looking for – great if a teacher wants to share ideas and 

improve their teaching. 

 I would encourage anyone who teaches chemistry to take this workshop. It gives you 
time to try new labs and share ideas with other teachers. 

 Yes- The best is that not only do we learn from the instructors, but we also learn from 
each other. 

 I would absolutely encourage them to take the classes. They are wonderful sharing 
experiences. Not only do you get ideas from the instructors you also get ideas from 
your peers. 

 Yes I would – if for no other reason than to meet some other chemistry teachers who 
you can keep in contact with over the year. Some of us in smaller districts are a one-
person show and can use that support. 

 
New Ideas/Activities for Classroom (n=5) 
 Yes, I would encourage them to learn more about an inquiry approach to teaching 

science. 

 Yes – access to resources – a lot of applicable information and ready to use activities 

 I would encourage anyone who teaches chemistry to take this workshop. It gives you 
time to try new labs and share ideas with other teachers. 

 Yes=It is always possible to learn new ideas or new ways to present a topic. 

 Yes, valuable information, use of technology, new ideas, refreshing of content. 
 

Other Reasons to Attend (n=4) 
 Yes! They should attend this to get more grounding in how to teach science and what 

chemistry to teach to students – a focus on what is important. 
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 Yes, I thought it was very well organized with some great activities, discussions, and 
info to overall make you a better teacher. 

 Yes – the material is useable and goes with standards 

 Yes – valuable content was presented – aid in classroom instruction 
 
Suggestions (n=2) 
 I would love to have a physical science-focused course for middle school teachers. 

Possibly a 8/9th grade teacher could co-teach. 

 Yes, but if they are a new chem teacher or are a bit rusty on their chemistry I would tell 
them to review. I wish I had read through a chem book before I came. I think I would 
get a lot more out of this if I took it a year after I taught chemistry for the first time. 

 
Question 7: Please add any additional comments about your institute experience (n=9). 
Participants used this item to express their gratitude for the opportunity to participate in the 
institute. In particular, participants cite the collaboration with others and new classroom 
applications as valuable take-aways from the experience. 

 
 GREAT to hang out with people who care about their teaching, teach similar content, 

and are open to others’ ideas. Both instructors very enthusiastic. Also excellent 
coordinators! Carrie has a wealth of experience and boundless energy! Inspiring 

 Overall, the experience was valuable. Thanks 

 It was well planned and variety of activities was very good. I especially enjoyed the lab 
activities. We are leaving with excellent resources that will be easy to utilize in my 
classroom. 

 Thank you! 

 Food & hospitality was GREAT! 

 It was the best institute I’ve attended so far. Thank you very much! 

 The “gifts” that we can go back and use are awesome. Because we used them in class 
we have good example uses to follow 

 Very good week – nice job! 

 Excellent job! 
 

 
Institute: Secondary Inquiry & Assessment 
Location: Prairie Wetlands Learning Center, Fergus Falls 
Start Date: 7/20/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as a secondary science teacher (n=17)*. 
Four of teachers’ favorite activities included the process/inquiry circus, the field study, group 
discussions, and the drawing activity. 
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Process/Inquiry Circus (n=3) 
 The inquiry circus was great – not only did we get to do a variety of fun activities, but 

we were forced to think of the process that was being used to do them. 

 Process Circus provided many great examples of inquiry that could be used in a 
classroom, and used as examples to modify activities. 

 The “Process Circus”: it allowed me to know just what skills are involved in inquiry and 
to realize that I am doing some inquiry, but am seeing how I can do more, or do some 
things differently. 
 

Field Study (n=5) 
 When we did our field study! I will do one similar in my class. 

 Field study – I hesitate to do field studies at my school, just because I am unfamiliar (I 
lack the background and confidence). After doing this I feel I can do it with my students 
too. 

 I really enjoyed designing the field investigation – it helped me see how I can guide my 
students to do the same.  

 The field study – this is something I can take back home and use. 

 Practicing the “process” of inquiry with the earthworm investigation and field 
investigation. I am more comfortable with the process now and feel better about re-
thinking the activities and lessons I do. 
 

Group Discussions (n=4) 
 I also loved the group discussions and sharing of ideas on whiteboards. 

 Last multiple idea discussion 

 The hypothesis discussion. Many points of view that all have value. 

 *Roundtable discussions of readings 
 

Drawing (n=3) 
 My favorite activity was the drawing exercises. The most valuable would have to be the 

lesson sharing. I can use bits and pieces of each lesson presented even if it wasn’t in my 
area of teaching. 

 I really enjoyed the drawing and will use it to help my students become more 
comfortable in the lab. 

 I think that my favorite activity from the week was the drawing portion – I now look at 
drawing something in science from a whole new perspective – something to spend more 
time on in class and that students enjoy doing (most of them, anyway). 
 

Other Activities (n=6) 
 The shifting of sound lab. 

 Practical applications of science are useful in the classroom – these were best seen in the 
Douglas Scientific section. 
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 I also loved the group discussions and sharing of ideas on whiteboards. 

 To shift a lab to more inquiry based. Gave us practical help and showed really how 
doable it is! 

 Practicing the “process” of inquiry with the earthworm investigation and field 
investigation. I am more comfortable with the process now and feel better about re-
thinking the activities and lessons I do. 

 *Using the whiteboards in teams for a variety of events, discussions, and activities (I got 
to see them in action) 
 

*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=17). 
Participants did not tend to make suggestions on the same topics. Suggestions varied between 
areas such as timing and location to grouping, guest speakers, and making better use of the 
surrounding area.  

Timing Issues (n=4) 
 If one night strays from the scheduled 8:30-3:30, let us know sooner so we can plan 

more accordingly 

 Slow down the circus – I felt rushed in my processing and reflection time during and 
after 

 Start the lesson work sooner so there is more time for asking questions. 

 Wed-Thurs more activities – half hour lunch would be plenty 
 
Administrative Issues (n=4) 

 Expenses paid for: gas, transportation, and lodging 

 Keeping it outside the major cities of MN. It was great to have it close to home! 

 Access to laptops…I do not have a personal laptop. 

 Hand this out at beginning. I might be thinking of other stuff now. 
 
Content/Activities Issues (n=6) 

 Guest speakers on the topic; a presenter using this early in their teaching career. 

 More use of the formative assessment tools for practice. 

 Grouping for some things in content-similar groups. 

 Less focus on hypothesis vs. prediction! This kept coming up and lacked value after 
time. 

 Do a one-day field study that is more planned or thought out as a class, more in depth 
for the site location. Maybe have USFWS lead? 

 Improve – make more use of outside area for suggestions of activities for the 
classroom. If we have a similar area by our school – what else could we do with it? 
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Other (n=3) 

 I’m not sure. 

 Overall all of the activities had real value 

 Continue the program – don’t let it fade but shift now to engineering. 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary Inquiry 
& Assessment Institute? Why or why not? What would you say to them (n=17)*? 
All participants would recommend the Secondary Inquiry institute to colleagues. Many 
participants felt that inquiry was a key concept in teaching science and that this institute made 
them feel comfortable teaching it. Teachers also liked the tools and ideas they learned at the 
institute that could be applied in the classroom. Two teachers mentioned the value of meeting 
with other science teachers. 

Learn to Teach Inquiry (n=7) 
 Yes! Honestly? It’s free, 2 grad credits, $100 stipend…plus you’ll go home with 

something you can use…you will be put at ease and left with a feeling of confidence to 
pursue a higher level of inquiry experience for your students. 

 Yes! It was fun, the ideas generated were fabulous and I don’t feel overwhelmed as I 
do at some workshops because I feel this one was so focused on a particular method 

 Absolutely! It is very valuable in getting to have students think for themselves. 

 Absolutely! I have always wanted to incorporate more inquiry and believed I was doing 
next to none. This institute helped me see that I’m already doing a fair amount and that 
it’s easier than I thought to incorporate more. 

 Yes! I would like my colleagues to have time to truly reflect on their curriculum and 
inquiry/assessment habits because I feel it is in the best interest of the students. I would 
show them my binder and journal from the week. 

 Yes – because it has definitely opened my mind to the possibilities of using inquiry in 
almost all of my teaching.  

 Good activities, key topic (inquiry) for current science teaching. 
 
Useful Tools/Ideas for Application in the Classroom (n=6) 
 Yes! I feel these are great “tools” that all science teachers should have in their 

“toolbox” to be utilized in the classroom 

 Yes! I learned a great deal of information to bring back for my kids. 

 Yes – it is an excellent use of time and effective because of the application. You walk 
away with something you can use and know how to do again. 

 Yes. It is very productive and you introduce the excellent “probes” 

 Yes. I would tell them it is worthwhile to both explore their reasoning for how they 
teach and to expand their repertoire of tools they can use to help their students to 
succeed. 
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 Yes – totally applicable  
 

Meet/Share with Other Science Teachers (n=2) 
 Yes, great opportunity to meet with other science teachers.  

 The networking with other teachers was awesome. 
 

General “Yes” (n=4) 
 Yes, it will transform the way I teach 

 Yes – “this will change and inspire the way that you look at teaching!” 

 Yes I learned. 

 YES – go and have an open mind 
 

 
Question 7: Please add any additional comments about your institute experience (n=12). 
Most comments in this section summarized participants’ positive attitudes toward the week in 
general. Several comments mentioned the high quality of teachers/presenters. One comment 
provided a suggestion for the future. 

Positive Comments (n=10) 
 It was great! 

 I had a wonderful week! I want to do one next year! Great teachers!  

 Great job! Presenters did well to shift/address attendees’ desires to learn while focusing 
on the intended outcomes. 

 Thank you for being timely and getting started right away. This was relaxed to learn but 
well structured. Great group of teachers and students. 

 It was great. I will look to do another one if given the chance –  

 Thanks much! This was an incredibly valuable experience! 

 Very pleased with entire week 

 Thank you! 

 I just feel like I really grew this week. While I’m very glad there is much summer left, I 
am excited to get back to school. 

 Thank you for a very positive experience. You guys are great! 
 

Suggestion (n=1) 
 I wish I had a bit more time with others in my content area to talk about inquiry in our 

classes. Thank you! 
 

Other (n=1) 
 It’s late & Friday! 
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Institute: Secondary Physics 
Location: East High School, Duluth 
Start Date: 7/13/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as a secondary science teacher (n=13)*. 
 
Several participants chose the oval race track activity as their favorite. Other participants liked 
the electricity activities, meter sticks, free body diagrams, the speaker activity, and LoggerPRO. 
 

 
Oval Race Track (n=5) 
 Oval race track. 

 Activity with race track/discussion of vectors (velocity and acceleration) – will work 
well with my middle school students. 

 The oval track activity. It really challenged, changed, and solidified my understanding of 
the relationship with forces, acceleration, and velocity. Found how I can also use aspects 
of it with my students. 

 I will use the race car/centripetal force activity with modifications. 

 I enjoyed the oval activity looking at acceleration, etc. It put a new twist on centripetal 
motion. Might use as an enrichment activity. 

 
Electricity Activities/Discussions (n=2) 
 The review of electricity and circuits. Something I had pretty much forgotten (not had a 

lot of in the first place?) and now it’s in the standards – needed the brush-up! 

 Electronic activities/discussion were good for me – my weakest area of physics 
 
Meter Sticks (n=2) 
 The meter sticks with v, a, on them. Cause and effect—easier to visually show students 

what is going on.  

 Hard to pick just one – all added so much to my knowledge base. Activities earlier in the 
week really helped my perception of acceleration and velocity – arrow meter sticks very 
good visual to use with students. 
 

Other (n=5) 
 Forces, to be able to question students better to improve their understanding. To help 

kids learn what they don’t know (but think they do), and push to know concepts. 

 Free Body Diagrams – currently include discussion and use of vectors and vector 
resolution, but now see need and processes of better classroom techniques and depth of 
discussion. 

 Work with LoggerPro and equipment: various apparatus and uses. 
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 TED’s discussions and demos. 

 The speaker activity, I think it would be a fun activity to do with students and gives them 
a real world application. 

 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n= 12). 
In general, most participants felt that the institute was too heavy on lecture without enough other 
activities, labs, demonstrations, discussion, and sharing from other participants. They would have 
liked to learn more take-away activities to use in their own classrooms. Participants also 
commented on noise and time constraints. 

 
Less Continuous Lecture (n=4) 
 A little more schedule – scheduled breaks! We spent a lot of time on topics – could’ve 

been broken up a little more – not quite so continuous. 

 Include more show & tell, make & take (at least what can be done later). Have teachers 
share more of their demos, labs, etc. 

 Make it inquiry-based, NOT lecture/discussion. Terrible use of my valuable time, my 
favorite two workshops had been Inquiry & Chemistry, this was a major 
disappointment!! 

 I think the instructors need to gather input from the participants as to the topics to be 
discussed. There are some topics that I don’t usually teach. 

 
More Hands-On Activities (n=4) 
 More hands-on activities. There was a bit more sit and listen than I would’ve preferred. 

Model also additional methods that can be used with our classrooms when covering 
these topics. 

 I think having more time given to labs/demos/activities that could be used in the 
classroom would be helpful. 

 More specific activities for use with my students 

 Everyone bring one activity 
 
Facilities (n=2) 
 Quiet area of dorms 

 Combination of external building construction and tendency to talk rapidly when in a 
collegial bantering mode made it difficult sometimes to pick up on all of the discussion 
– need more volume and enunciation at times. 
 

Other (n=2) 
 Maybe have some extra activities groups/people who finish early could do. 

 I could use this approach in many more areas of physics – too bad time limits the 
number of topics that can be addressed! 
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Question 6: Would you encourage colleagues to participate in this MnSTEP Secondary Physics 
Institute? Why or why not? What would you say to them (n=13)? 
 
Ten of the 13 participants would recommend this institute to others, while two felt it might 
depend on teacher preferences and expectations, and one would only recommend it after major 
changes had been made. Many of those who would recommend the institute cite improving 
content/concept knowledge as a primary benefit of attendance. 

Yes (n=10) 
 Absolutely! The best workshop I’ve ever been to. 

 Yes – valuable opportunity to improve content knowledge. 

 Absolutely. If you’d like to learn how to help your students understand the concepts 
better, this is the institute to attend. 

 Yes, it gives you excellent foundation review as well as some new “tricks” to try. 
There are units I will need to re-do now. 

 Yes – the workshop provided good balance of exploration of useful ideas and 
techniques 

 Yes always get good ideas when teachers get together. 

 Yes – pretty good mix of finding ideas to use as well as building personal conceptual 
understanding 

 Yes, even if you know the material you are asked to look at it in a more conceptual 
manner which gives new ideas on how to explain to students. 

 Yes, I think it helped me really understand more of the basic concepts. 

 Absolutely – again pushing my understanding of concepts in a totally non-threatening 
collegial fashion was great! Wish I had two weeks instead of just one! This workshop 
is as good as teacher workshops get – everyone has something to gain from 
participation. 

 
Maybe (n=2) 

 If they felt they could use some improvement of the concepts we covered, then yes. I 
would tell them it was a lot of sit, listen, and think. 

 Maybe. It depends upon the expectations of the teacher. 
 
Not Without Major Changes (n=1) 

 Not in Physics unless major changes, however I have brought or introduced all the 
members of my department to MnSTEP. It’s a good thing I didn’t do Physics the first 
time or I wouldn’t have introduced them. 

 
Question 7: Please add any additional comments about your institute experience (n=7). 
Participants used this section to make positive comments, recommendations, and a negative 
comment about their experiences with the institute. 
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General Positive Comments (n=4) 

 Funding for this type of project is huge. It is not just data, theory. It is hands on that dig 
at your basic concepts and thought process. 

 I’m glad I attended! Really needed to look at what I was teaching. More often than not 
my “misconceptions” are student misconceptions – helps to ferret them out. 

 Thanks for the energy and positive attitudes by the instructors. Much appreciated! 

 I loved having a partner to process the material. I enjoyed experiencing many inquiry 
techniques. 

Recommendations on Sharing and Group Work (n=2) 
 Group work wasn’t always as beneficial as it could have been (i.e., if part of a group 

that is not as interested in topic as other groups, don’t get entire value/worth of 
experience). But that’s the “nature of the beast” with group work…can’t control 
individual personalities. 

 More time for sharing among the teachers needs to be built in. Some of the most 
valuable “stuff” learned comes from others. 

Negative Comment (n=1) 
 A complete waste of my valuable time. I was very frustrated and disappointed in 

quality. 
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Institute: TIMES XIII 
Location: Metro Minnesota 
Start Date: 6/15/09 
 
Question 4: Select your favorite activity/discussion from the week and briefly explain why it was 
valuable to you as a chemistry teacher (n=20)*. 
TIMES XIII participants mentioned many different activities that they enjoyed during the 
institute. Some common favorites include the inquiry discussions, river discharge activities, 
glacier activities, trip to the quarry, the “big picture” activities, and contour mapping. 

“Big Picture” Activities (n=2) 
 The sequence of activities/discussions and the activities themselves that developed the 

“big picture” – the overall geological story of Minnesota. Instead of just studying bits 
and pieces I enjoy putting it all together to see the big picture. 

 The most valuable to me was the “big” picture of the geology of MN after we looked at 
the details. 
 

Inquiry Discussions/12 Steps to Inquiry (n=5) 
 Friday’s “12 Steps to Inquiry”. While this may not have been the most exciting activity 

we did, it taught me a lot about how to easily incorporate inquiry investigations into my 
classroom. 

 12-Step inquiry of parking lot/sidewalk and discussion. A great model for helping me 
understand how to do inquiry & discussion to tie in with all curriculum. 

 Overall though I think the modeling of inquiry-based questioning strategies and 
prompting for “evidence” for conclusions was most valuable. 

 I loved the field trip experiences overall since we had experts on hand all the time. For 
me this added a personal touch and perspective to things. I also enjoyed the mini-lesson 
activities with inquiry. My inquiry knowledge deceived me from what I knew to what 
now know I gained from the program. 

 Inquiry discussion ideas – getting all my kids more involved.  
 
River Discharge/Stream Activity (n=4) 
 River Discharge – I loved this because it was inquiry based but yet it was structured. I 

had to gather data and figure out a way to calculate discharge without being given step 
by step instructions. 

 Stream analysis – because of the stream near the school.  

 I thought measuring discharge in the Coon Creek was extremely beneficial because it 
gave me a concrete, hands-on activity to do with my students. 

 Both the contour/topography activity and the stream activity. They were still both 
inquiry activities but we had a task beyond just observing what we saw. 
 

Glaciers (n=4) 
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 *Mounds Park – MN, MS, & Warren River/Glacier descriptions and map activities. 
Valuable because it put together the big picture/process of what we see along these 
rivers in the Twin Cities 

 Glaciers – Till outcrop from Superior Lobe. Found agates, got to see lack of sorting and 
depth of deposit firsthand. 

 I enjoyed learning about Glaciers in MN and what it does to our landscape. I can now 
put my lessons into context for my students (They can learn about their home state.) 

 Favorite discussion that will directly affect my classroom is on the MN glacial history. 
 

Contour Mapping (n=2) 
 I loved making the contour map. It was a lot of fun and will be useful in my classroom. 

 Both the contour/topography activity and the stream activity. They were still both 
inquiry activities but we had a task beyond just observing what we saw. 
 

Granite Quarry/Igneous Rocks (n=4) 
 Inquiry discussion ideas – getting all my kids more involved. St. Cloud area – process of 

granite from start to finish. 

 Cold Springs Granite great connection of science and industry. 

 The St. Cloud Trip – Granite quarries to see the “context” of igneous rocks in MN 
exposed.  

 Igneous classification of rocks because it is an easy no-stress way to learn about 
dichotomous (and other) keys 

 
Other (n=3) 
 The trip to Winona and Jamie as the presenter was my favorite activity. She is able to 

explain things in a way that most closely fits my learning style. 

 Introducing journals into your curriculum. I can see the many benefits and it is 
something I plan on incorporating into my classroom. 

 Loved the sequence block activity. It incorporated observational skills, group discussion, 
critical thinking, and is a great “story” that easily relates to Earth’s “story”. 

 
*Note: Some people made comments in more than one area, so totals by area will add to more 
than the number of respondents. 
 
Question 5: Make one suggestion that you feel would improve this institute for other teachers 
(n=18). 
Participants made several different suggestions to improve the TIMES Project institute. They 
mention that the experience level of their group may have been lower than expected by the 
instructors. Some participants would have preferred more lecture and tasks and less inquiry and 
exploration. Some social conflicts seem to have arisen among participants at this institute. 

 
Accommodate for Participants with Different Experience Levels (n=4) 
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 A lot depends on the group of participants you’re with – I’m not sure if having such an 
overall young group affected anything or not. 

 Provide one handout/booklet/book for weak earth science content teachers before class 
starts. I felt lost in some of the discussions because I didn’t remember the background 
knowledge. 

 Dumb some of the stuff down a little. I think that including very experienced 
geologists/teachers in the mix is intimidating and it hindered my learning. 

 Too wide of content experience from teacher/student. Some of us felt very 
stupid/unprepared because of the depth of knowledge shared by some students. 

 
Too Much Inquiry/Observation (n=4) 
 I found the days that I enjoyed/learned the most were days we had a task to complete. It 

was very challenging for me to stand at a road cut and observe for 15-20 minutes. I 
enjoyed the time to observe, but I feel like too much time was given and people got 
restless. 

 The inquiry-based model is a great idea, but at times it went a bit too long. Maybe 
giving us more information and less inquiry would help move things along. 

 More hands-on investigations rather than primarily observation 

 Explain a bit more at the beginning about inquiry and that you’re going to be teaching 
in that way and how that might look 

 
Social Conflicts (n=4) 
 By the end of two weeks cliques formed – make sure rotation of people in different 

vans is done by instructors intentionally. 

 I would hope that the selection of TIMES participants would weed out those that only 
want to participate for the “free” credits and allow those that seriously want to improve 
& learn. 

 Avoid setting end times – it raises expectations and leads to frustration for those who 
are clock-oriented/not task-oriented – which frustrates those of us who have to listen to 
them complain and not participate. 

 A lot depends on the group of participants you’re with – I’m not sure if having such an 
overall young group affected anything or not. 

 
Late End Times (n=2) 
 Avoid setting end times – it raises expectations and leads to frustration for those who 

are clock-oriented/not task-oriented – which frustrates those of us who have to listen to 
them complain and not participate. 

 Dismissal times need to be modified, announced accurately in advance, and published 
in the sign-up materials (which nights are long, etc.). 

 
More Information on Incorporating Activities in Classrooms (n=2) 
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 More discussion on how to incorporate this into our own classrooms. For example, the 
plate tectonics discussion was great, that would be practical in an 8th grade classroom.  

 A few more activities that could easily be incorporated into my classroom (although 
there were many). 

 
Journals (n=2) 
 Two opportunities to “spruce up” and “embellish” our journals in class 

 Start the journal work right away! 
 
Other (n=4) 
 For this class being my first experience at TIMES, I thought it was embellished with 

positive outcomes and experiences. I really loved the dynamics of the instructors and 
teachers. The respect we got from instructors showed more peer collaboration than 
superiority. The only comment I would have to say would be to in the future redirect 
negative comments or jokes done by teachers. 

 Take a survey of school property after the first week of class. 

 Include more outcrops/field activities that would be conducive to a large group of 
students. 

 Surprisingly, not much comes to mind. Days get long, but the rocks are where the rocks 
are and it takes awhile to get there & back. Any whining I would have are results of 
logistics constraints that can’t really be changed. 
 

 
Question 6: Would you encourage colleagues to participate in this MnSTEP TIMES Institute? 
Why or why not? What would you say to them (n=20)? 
In general, all participants would recommend the institute to colleagues. They cite the 
opportunity to learn about local, Minnesota geology, hands-on inquiry experience in the field, 
and quality teachers and presenters as reasons to participate. However, several participants would 
warn colleagues that participation requires a major time commitment. 

Learn Local Minnesota Geology (n=7) 
 Definitely! It really cements the Earth science of the metro area and models inquiry for 

you. 

 Yes! These past two weeks I have learned many valuable things. I also had the 
opportunity to find out about all of MN’s interesting geologic “hotspots”. 

 Yes. Just do it, you’ll like it. Chance to learn about geology in your own backyard and 
come up with ideas about what to do with students in the field. 

 Yes, because it reaffirmed my previous knowledge and furthered my understanding of 
MN geologic history. “Take the course – it will help explain what you see and help you 
think about how to improve field investigations, journals, and inquiry with students.” 

 Yes! The knowledge that it enriches and provides gives a local Minnesota slant to all of 
the geology topics we teach, making all that info real to students. 
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 Yes! Learn SO much more about MN geology, great instructors, make connections 
with other earth science teachers. 

 Yes. Hands-on minds-on learning – you get to go out and explore the MN geology. 
 
Hands-on Field Experience (n=4) 
 Yes – three big reasons – developing the “big picture” and the hands-on field trips, the 

pedagogy ideas, and utilizing all of the fabulous local experts was great! 

 Yes – understanding comes from actually seeing the content in the field 

 Yes. Hands-on minds-on learning – you get to go out and explore the MN geology. 

 Yes! I think it was very valuable to me as a teacher, and the experience of being 
“steeped” in inquiry for two weeks was worth it. 

 
Teachers and Presenters (n=3) 
 Absolutely I would encourage others to participate in TIMES! Teachers & presenters 

were top notch and the info was invaluable! 

 Yes – three big reasons – developing the “big picture” and the hands-on field trips, the 
pedagogy ideas, and utilizing all of the fabulous local experts was great! 

 Yes! Learn SO much more about MN geology, great instructors, make connections 
with other earth science teachers. 
 

Yes, with Awareness of Time Commitment (n=4) 
 I would definitely encourage them to participate. I would prepare them for the time 

commitment so they are ready for it. I would do this again! 

 Yes. The inquiry-based is very fun and proven through research. I would say to remove 
EVERYTHING off your schedule for two weeks. 

 Yes. It gets to be a long 2 weeks, but the information and experience was extremely 
valuable. 

 Yes, but I would make sure they understood the time commitment. They were 
numerous nights that an end time was written down but we went beyond that by 
significant amounts. This can make planning with family more difficult (babysitters 
and such). 

 
Other (n=5) 
 Yes. It was fun and very informative. 

 YES! Great ideas and topics they can use in their classroom right away. 

 Yes. Great opportunity to get grad credit that is directly applicable to classroom 
instruction. 

 I would totally recommend this program. It was very educational and nurturing. The 
program connects all the pieces together and adds an “in depth” perspective into things. 
You really learn something since it is adapted for all levels of learning and 
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understanding 

 Yes. It’s wonderful to learn for yourself again! I felt like I was in college. Some of the 
geology was review, but I certainly needed it. 

 
 
Question 7: Please add any additional comments about your institute experience (n=14). 
Most participants used this section to express gratitude for the opportunity to attend. Several 
participants reiterated that some nights were too long and that the schedule was not always 
accurate. 

 
Thanks and Kudos (n=7) 

 Thank you for the TIMES project for all the adaptations you did for us into making this 
a true learning experience. 

 I think Bob Tipping did a great job with this. Thank you so much for this experience! 

 Thank you so much for letting me participate and learn so very much. 

 Thanks for this experience! 

 Great Job! Thank you for so much work during the project. 

 I was consistently listened to and valued. We were treated as professionals, which is 
not always the case. 

 I’m looking forward to using info from this class in my classroom next year. 
 
Late End Times (n=4) 

 Time on Tuesday was way too long, especially after a hot, humid and tiring day; 9:00 
was too late. 

 Try to stick to the expected “done” times better. There seemed to be a couple of very 
late nights. To be fair though, we got out early once…  

 Some of the days got to be too long. I think it takes away from the overall experience 
when days are that long because people shut down. 

 Please be honest with time commitment. It was very difficult to plan for my family 
when I was told 8-5 and then was repeatedly late. 

 
Suggestions (n=2) 

 One frustration with participants who seemed to only want the free credits and stipend 
so they did not participate as much. Even as adults – cliques formed. Perhaps mandated 
seats/switching (i.e., card pull, etc.) for seating in vans? Of course adults should be able 
to self-moderate their behaviors. 

 It would be helpful to have a megaphone, etc. so presenter can be heard by all – even in 
the vans. 
 

Other (n=1) 
 I would add this to above (Question 6) – people will get whatever they put in to the 
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experience. If they coast, they won’t get much. 

 
 
 


