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Q9#1 - Please rate the gains (progress, growth) you may have made in each category

below, as a result of... - Scale of Gains

BIOL 121
100

90

™

No gain Alittle gain Some gain A good deal of gain Very large gain
[l Scripted lab or project where students know outcome [l Lab or project where only instructor knows outcome
M Lab or project where no one knows the outcome M A least one project assigned and structured by instructor
A project where students have input into process or topic M A project entirely of student design M Work individually [ Work as a whole class
Il Work in small groups [l Become responsible for a part of the project M Read primary scientific literature [ Write a research proposal Collect data
M Analyze data [ Present results orally [ Present results in written papers or reports M Present posters [l Critique work of other students
M Listen to lectures M Read a textbook Work on problem sets [l Take tests in class M Discuss reading materials in class W Maintain lab notebook
M Computer modeling
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BIOL 123
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No gain Alittle gain Some gain A good deal of gain Very large gain
[l Scripted lab or project where students know outcome [l Lab or project where only instructor knows outcome
M Lab or project where no one knows the outcome [l A least one project assigned and structured by instructor
A project where students have input into process or topic M A project entirely of student design M Work individually [l Work as a whole class
Il Work in small groups [l Become responsible for a part of the project M Read primary scientific literature [ Write a research proposal Collect data
M Analyze data [ Present results orally [ Present results in written papers or reports [l Present posters [l Critique work of other students
M Listen to lectures M Read a textbook Work on problem sets [l Take tests in class M Discuss reading materials in class [l Maintain lab notebook
M Computer modeling
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No gain A little gain

M Scripted lab or project where students know outcome [ Lab or project where only instructor knows outcome
[l Lab or project where no one knows the outcome M A least one project assigned and structured by instructor

Some gain

A good deal of gain

Very large gain

A project where students have input into process or topic M A project entirely of student design M Work individually B Work as a whole class

W Work in small groups [l Become responsible for a part of the project W Read primary scientific literature [l Write a research proposal

M Analyze data M Present results orally B Present results in written papers or reports [l Present posters M Critique work of other students
M Listen to lectures M Read a textbook Work on problem sets [l Take tests in class M Discuss reading materials in class [l Maintain lab notebook
M Computer modeling

el

M Scripted lab or project where students know outcome [ Lab or project where only instructor knows outcome
[ Lab or project where no one knows the outcome M A least one project assigned and structured by instructor

Some gain

A good deal of gain

Very large gain

A project where students have input into process or topic M A project entirely of student design M Work individually B Work as a whole class
Collect data

M Analyze data M Present results orally B Present results in written papers or reports [l Present posters M Critique work of other students
M Listen to lectures M Read a textbook Work on problem sets [l Take tests in class M Discuss reading materials in class [l Maintain lab notebook
Il Computer modeling

W Work in small groups [l Become responsible for a part of the project W Read primary scientific literature [l Write a research proposal

BIOL 322
45
40
35
30
25
20
15
10
5
0
No gain A little gain
# Field
1 Scripted lab or project where students know outcome
2 Lab or project where only instructor knows outcome
3 Lab or project where no one knows the outcome
4 A least one project assigned and structured by instructor
5 A project where students have input into process or topic

Minimum

1.00

1.00

1.00

1.00

1.00

Maximum

5.00

5.00

5.00

5.00

5.00

Mean

3.48

3.47

2.92

3.69

3.54

Std Deviation

0.99

1.04

1.32

1.04

117

Variance

0.99

1.08

1.74

1.08

Collect data

Count

429

427

424

424

425



10

"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Field

A project entirely of student design

Work individually

Work as a whole class

Work in small groups

Become responsible for a part of the project

Read primary scientific literature

Write a research proposal

Collect data

Analyze data

Present results orally

Present results in written papers or reports

Present posters

Critique work of other students

Listen to lectures

Read a textbook

Work on problem sets

Take tests in class

Discuss reading materials in class

Maintain lab notebook

Computer modeling

Field No gain

Scripted lab or project where students know

19
outcome

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

A little gain

43

Maximum

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

Some gain

138

Mean Std Deviation Variance
3.06 1.30 1.68
3.16 1.19 1.42
3.31 117 1.36
4.06 1.04 1.08
3.93 1.05 1.1
3.22 1.22 1.50
2.66 1.33 1.76
4.09 0.95 0.91
4.07 0.98 0.95
293 1.30 1.70
3.16 1.29 1.66
2.93 1.39 1.93
2.83 1.30 1.69
3.36 1.20 1.43
2.86 1.32 1.73
3.21 1.27 1.61
3.34 1.19 1.42
3.36 1.27 1.61
3.91 1.20 1.43
2.65 1.31 1.72
A good deal Very large
of gain

m

58

Count

426

427

421

426

428

427

428

421

427

427

426

427

427

428

426

425

427

426

421

427

Total

429



20

21

22

23

24

25

Field

Lab or project where only instructor knows
outcome

Lab or project where no one knows the
outcome

A least one project assigned and structured
by instructor

A project where students have input into
process or topic

A project entirely of student design

Work individually

Work as a whole class

Work in small groups

Become responsible for a part of the project

Read primary scientific literature

Write a research proposal

Collect data

Analyze data

Present results orally

Present results in written papers or reports

Present posters

Critique work of other students

Listen to lectures

Read a textbook

Work on problem sets

Take tests in class

Discuss reading materials in class

Maintain lab notebook

Computer modeling

No gain

24

83

21

34

73

40

36

12

15

46

"7

"

76

65

104

92

38

92

62

38

50

30

120

A little gain

84

27

45

69

87

70

25

26

75

81

92

60

54

75

57

79

48

61

53

25

70

Some gain

127

96

107

93

101

133

116

70

84

18

101

83

72

102

13

97

126

134

102

125

125

108

72

116

Showing rows 1- 25 of 25

A good deal
of gain

m

107

176

163

1256

100

137

137

151

"7

88

146

157

99

118

110

82

13

104

nr

122

1256

128

82

Very large
gain

61

54

93

90

58

67

68

182

152

U

4

175

170

58

70

62

52

86

49

73

81

90

172

39

Total

427

424

424

425

426

427

421

426

428

427

428

427

427

421

426

421

427

428

426

425

427

426

421

427



Q10 - How has this course benefited you in the categories below? Please use the

following 5-point scale to rank the level of benefit: 1 = not beneficial/helpful at all, 2 =

slightly beneficial/helpful, 3 = moderately beneficial/helpful, 4 = definitely beneficial/helpful,

and 5 = extremely beneficial/helpful.

BIOL 121
100.00% M Clarification of a career path
M Skill in interpretation of results
90.00% M Tolerance for obstacles faced in the research process
M Readiness for more demanding research
60.00% Understanding how knowledge is constructed
10.00% M Understanding the research process
M Ability to integrate theory and practice
60.00% [l Understanding how scientists work on real problems
Ml Understanding that scientific assertions require supporting evidence
50.00% M Ability to analyze data and other information
M Understanding science
40.00% M Learning ethical conduct
Learning laboratory techniques
30.00% M Ability to read and understand primary literature
M Skill in how to give an effective oral presentation
20.00% M Skill in science writing
M Self-confidence
10:00% . . . M Understanding how scientists think
0.00% M Learning to work independently
1=Not 2 =Slightly 3= 4= 5= [l Becoming part of a learning community
G bl edesy befaie U Confidence in my potentialas ateacher
elpful elpful elpful
BIOL 123
100.00% M Clarification of a career path
M Skill in interpretation of results
90.00% M Tolerance for obstacles faced in the research process
M Readiness for more demanding research
60.00% Understanding how knowledge is constructed
10.00% M Understanding the research process
M Ability to integrate theory and practice
60.00% [l Understanding how scientists work on real problems
Il Understanding that scientific assertions require supporting evidence
50.00% M Ability to analyze data and other information
M Understanding science
40.00% M Learning ethical conduct
Learning laboratory techniques
30.00% M Ability to read and understand primary literature
M Skill in how to give an effective oral presentation
20.00% M Skill in science writing
M Self-confidence
10:00% . . . M Understanding how scientists think
0.00% M Learning to work independently
1=Not 2 =Slightly 3= 4= 5= [l Becoming part of a learning community
T RSN ML I confidencoinmy potentalasatesoher

elpful elpful elpful



BIOL 212

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

BIOL 322

100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

1=Not 2 =Slightly 3= 4=
beneficial/h beneficial/h Moderately Definitely
elpful elpful beneficial/h beneficial/h
elpful elpful

1=Not 2 =Slightly 3= 4=
beneficial/h beneficial/h Moderately Definitely
elpful elpful beneficial/h beneficial/h
elpful elpful
Field

Clarification of a career path

Skill in interpretation of results

Tolerance for obstacles faced in the research process

Readiness for more demanding research

5=
Extremely
beneficial/h
elpful

5=
Extremely
beneficial/h
elpful

Minimum

1.00

1.00

1.00

1.00

M Clarification of a career path
M Skill in interpretation of results
M Tolerance for obstacles faced in the research process
M Readiness for more demanding research
Understanding how knowledge is constructed
M Understanding the research process
M Ability to integrate theory and practice
[l Understanding how scientists work on real problems
[l Understanding that scientific assertions require supporting evidence
M Ability to analyze data and other information
M Understanding science
M Learning ethical conduct
Learning laboratory techniques
[ Ability to read and understand primary literature
M Skill in how to give an effective oral presentation
M Skill in science writing
M Self-confidence
M Understanding how scientists think
M Learning to work independently
Il Becoming part of a learning community
Confidence in my potential as a teacher

M Clarification of a career path
M Skill in interpretation of results
M Tolerance for obstacles faced in the research process
M Readiness for more demanding research
Understanding how knowledge is constructed
M Understanding the research process
M Ability to integrate theory and practice
M Understanding how scientists work on real problems
Il Understanding that scientific assertions require supporting evidence
M Ability to analyze data and other information
M Understanding science
M Learning ethical conduct
Learning laboratory techniques
[l Ability to read and understand primary literature
Il Skill in how to give an effective oral presentation
M Skill in science writing
M Self-confidence
M Understanding how scientists think
M Learning to work independently
Il Becoming part of a learning community
Confidence in my potential as a teacher

Maximum Mean De\?itaiion Variance Count
5.00 2.92 1.34 1.79 M7
5.00 3.46 1.09 118 M7
5.00 3.29 1.07 1.15 M7
5.00 3.17 1.21 1.46 M7



10

"

12

13

14

15

16

17

18

19

20

21

Field

Understanding how knowledge is constructed

Understanding the research process

Ability to integrate theory and practice

Understanding how scientists work on real problems

Understanding that scientific assertions require supporting
evidence

Ability to analyze data and other information

Understanding science

Learning ethical conduct

Learning laboratory techniques

Ability to read and understand primary literature

Skill in how to give an effective oral presentation

Skill in science writing

Self-confidence

Understanding how scientists think

Learning to work independently

Becoming part of a learning community

Confidence in my potential as a teacher

1= Not 2 = Slightly

Field beneficial/helpful  beneficial/helpful

Clarification of a career

path 80 84

Skill in interpretation of
results

Tolerance for obstacles
faced in the research 22 n
process

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Maximum Mean
5.00 3.33
5.00 3.54
5.00 3.42
5.00 3.56
5.00 3.66
5.00 3.76
5.00 3.70
5.00 3.10
5.00 3.88
5.00 2.98
5.00 2.38
5.00 2.68
5.00 2.93
5.00 3.36
5.00 2.90
5.00 3.39
5.00 2.13

3 = Moderately
beneficial/helpful

108

110

148

4 = Definitely
beneficial/helpful

79

144

116

Std

Deviation Variance
115 1.33
115 132
1.1 1.22
113 128
m 1.24
1.08 116
1.06 112
1.23 152
1.08 116
1.22 1.49
1.32 173
1.29 167
1.31 172
113 127
1.20 144
1.20 144
1.33 178

5 = Extremely

beneficial/helpful

66

75

60

Count

a7

417

417

417

M7

a7

417

417

a7

M7

a7

417

417

417

M7

a7

417

Total

47

M7

47



20

21

Field

Readiness for more
demanding research

Understanding how
knowledge is
constructed

Understanding the
research process

Ability to integrate
theory and practice

Understanding how
scientists work onreal
problems

Understanding that
scientific assertions
require supporting
evidence

Ability to analyze data
and other information

Understanding science

Learning ethical conduct

Learning laboratory
techniques

Ability to read and
understand primary
literature

Skill in how to give an
effective oral
presentation

Skill in science writing

Self-confidence

Understanding how
scientists think

Learning to work
independently

Becoming part of a
learning community

Confidence in my
potential as a teacher

1= Not
beneficial/helpful

43

33

25

20

54

148

95

76

22

55

32

95

2 = Slightly 3 = Moderately
beneficial/helpful beneficial/helpful

81 122
63 122
52 11

66 129
68 103
58 102
42 12
36 m

93 127
31 99

98 124
91 88

102 14
82 120
76 122
108 126
66 116
99 102

Showing rows 1- 21 of 21

4 = Definitely

beneficial/helpful

106

130

132

124

129

129

124

148

81

1256

85

53

55

4

122

78

115

64

5 = Extremely

beneficial/helpful

65

69

97

78

102

15

128

106

il

149

56

37

51

65

75

50

88

57

Total

M7

47

47

M7

47

417

417

M7

47

M7

47

47

47

417

.7

47

47

M7



Q11#1 - Please rank your level of agreement with the following statements on a scale

from 1 to 5 where: 1... - Scale of Agreement (1 to 5)

1=Strongly Disagree

T

-

2 =Disagree




3 =Neither Agree or
Disagree

4 =Agree

M Even if | forget the facts, I'll still be able to use thinking skills learn...
M You can rely on scientific results to be true and correct.
M The process of writing in science is helpful for understanding scientific i...
B When scientific results conflict with my personal experience, | follow my e...
Students who do not major/concentrate in science should not have to take sc...
M | wish science instructors would just tell us what we need to know so we ca...
M Creativity does not play arole in science.
Il Science is not connected to non-science fields such as history, literature,...
Il When experts disagree on a science question, it's because they don't know a...
M | get personal satisfaction when | solve a scientific problem by figuring i...
M Since nothing in science is known for certain, all theories are equally val...
[ Science is essentially an accumulation of facts, rules, and formulas.
I can do well in science courses.
M Real scientists don't follow the scientific method in a straight line.
M There is too much emphasis in science classes on figuring things out for yo...
Il Only scientific experts are qualified to make judgments on scientific issue...
M Scientists know what the results of their experiments will be before they s...
M Explaining science ideas to others has helped me understand the ideas bette...
M Main job of the instructor is to structure the work so that we can learn it...
[l Scientists play with statistics to support their own ideas.
Lab experiments are used to confirm information studied in science class.
M If an experiment shows that something doesn't work, the experiment was a fa...



5 =Strongly Agree

0O 20 40 60 80 100 120 140 160 180 200 220 240

Field

Evenif | forget the facts, I'll still be able to use thinking skills
learned in science.

You can rely on scientific results to be true and correct.

The process of writing in science is helpful for understanding
scientific ideas.

When scientific results conflict with my personal experience, |
follow my experience in making choices.

Students who do not major/concentrate in science should not
have to take science courses.

| wish science instructors would just tell us what we need to know
so we can learnit.

Minimum

1.00

1.00

1.00

1.00

1.00

1.00

Maximum

5.00

5.00

5.00

5.00

5.00

5.00

Mean

4.00

3.46

3.84

3.23

2.17

3.12

Std
Deviation

0.82

0.96

0.78

0.97

1.28

1.1

Variance

0.67

0.92

0.61

0.94

1.63

1.23

Count

417

M7

a7

417

a7

a7



Field Minimum Maximum Mean s.td. Variance Count
Deviation

10

"

12

13

14

15

16

17

18

19

20

21

22

Creativity does not play a role in science.

Science is not connected to non-science fields such as history,
literature, economics, or art.

When experts disagree on a science question, it's because they
don't know all the facts yet.

| get personal satisfaction when | solve a scientific problem by
figuring it out myself.

Since nothing in science is known for certain, all theories are
equally valid.

Science is essentially an accumulation of facts, rules, and
formulas.

| can do well in science courses.

Real scientists don't follow the scientific method in a straight line.

There is too much emphasis in science classes on figuring things
out for yourself.

Only scientific experts are qualified to make judgments on
scientific issues.

Scientists know what the results of their experiments will be
before they start.

Explaining science ideas to others has helped me understand the
ideas better.

Main job of the instructor is to structure the work so that we can
learn it ourselves.

Scientists play with statistics to support their own ideas.

Lab experiments are used to confirm information studied in
science class.

If an experiment shows that something doesn't work, the
experiment was a failure.

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

219

2.26

3.16

4.02

2.719

3.45

3.96

3.38

2.90

2.64

2.31

3.84

3.47

2.99

3.84

2.24

1.12

117

0.97

0.82

1.08

0.94

0.87

1.00

1.02

1.05

11

0.86

0.93

1.14

0.87

1.18

1.25

1.36

0.95

0.68

117

0.89

0.75

0.99

1.05

1.09

1.24

0.73

0.87

1.30

0.75

1.40

a7

417

a7

a7

417

M7

a7

417

417

M7

417

a7

a7

417

a7

417



17

Field

Evenif | forget the facts, I'll still be able to
use thinking skills learned in science.

You can rely on scientific results to be true
and correct.

The process of writing in science is helpful
for understanding scientific ideas.

When scientific results conflict with my
personal experience, | follow my
experience in making choices.

Students who do not major/concentrate in
science should not have to take science
courses.

| wish science instructors would just tell us
what we need to know so we can learn it.

Creativity does not play a role in science.

Science is not connected to non-science
fields such as history, literature,
economics, or art.

When experts disagree on a science
question, it's because they don't know all
the facts yet.

| get personal satisfaction when | solve a
scientific problem by figuring it out
myself.

Since nothing in science is known for
certain, all theories are equally valid.

Science is essentially an accumulation of
facts, rules, and formulas.

| can do well in science courses.

Real scientists don't follow the scientific
method in a straight line.

There is too much emphasis in science
classes on figuring things out for yourself.

Only scientific experts are qualified to
make judgments on scientific issues.

Scientists know what the results of their
experiments will be before they start.

Explaining science ideas to others has
helped me understand the ideas better.

Main job of the instructor is to structure
the work so that we can learn it ourselves.

1= Strongly
Disagree

75

28

128

132

48

23

45

103

2 = Disagree

53

76

122

104

163

132

84

120

59

67

139

172

166

21

46

3 = Neither
Agree or
Disagree

69

145

13

157

94

125

61

86

170

4

153

120

85

144

142

115

86

99

142

4 = Agree

222

153

214

132

75

12

47

45

110

207

63

186

200

139

81

60

38

203

169

5 = Strongly
Agree

110

56

T

36

51

48

22

37

120

33

41

13

55

32

25

24

89

48

Total

47

a7

47

47

M7

47

47

M7

417

47

47

a7

47

M7

47

.7

47

47

M7



20

21

22

Field

Scientists play with statistics to support
their own ideas.

Lab experiments are used to confirm
information studied in science class.

If an experiment shows that something
doesn't work, the experiment was a failure.

1= Strongly
Disagree

50

136

3 = Neither

2 = Disagree Agree or
Disagree
86 136
21 89
138 I

Showing rows 1- 22 of 22

4= Agree

108

213

40

5 = Strongly

Agree

37

87

26

Total

47

M7

47



Q12 - Please rank your level of agreement with the following statement about this

course, overall.

BIOL 121
-~
# Field Minimum Maximum Mean . Variance Count
Deviation
1 This course was a good way of learning about the subject 1.00 5.00 4.10 0.85 0.71 196
2 This course was a good.wa}./ .Of learning about the process of 1.00 5.00 401 0.92 085 195
scientific research
3 This course had a positive effect on my interest in science 1.00 5.00 3.79 1.09 1.18 194
4 I was able to ask questions in this class and get helpful responses 1.00 5.00 4.16 1.00 1.00 194
BIOL 123
-~
i Field Minimum Maximum Mean - Variance Count
Deviation
1 This course was a good way of learning about the subject 1.00 5.00 3.90 0.95 0.91 146
2 This course was a good.wa)./ .of learning about the process of 1.00 5.00 385 0.93 087 146
scientific research
3 This course had a positive effect on my interest in science 1.00 5.00 3.7 1.05 1.10 146
4 | was able to ask questions in this class and get helpful responses 1.00 5.00 3.78 114 1.29 146
BIOL 212
-~
# Field Minimum Maximum Mean L Variance Count
Deviation
1 This course was a good way of learning about the subject 0.00 0.00 0.00 0.00 0.00 0
2 This course was a good.wa)./ _of learning about the process of 0.00 0.00 0.00 0.00 0.00 0
scientific research
3 This course had a positive effect on my interest in science 0.00 0.00 0.00 0.00 0.00 0
4 | was able to ask questions in this class and get helpful responses 0.00 0.00 0.00 0.00 0.00 0

BIOL 322



#*p

Field

This course was a good way of learning about the subject

This course was a good way of learning about the process of
scientific research

This course had a positive effect on my interest in science

| was able to ask questions in this class and get helpful responses

Field

This course was a good way of learning about the subject

This course was a good way of learning about the process of
scientific research

This course had a positive effect on my interest in science

| was able to ask questions in this class and get helpful responses

1= I
Field strongly 5
disagree
This course was a good way of learning 9
about the subject
This course was a good way of learning 6
about the process of scientific research
This course had a positive effect on my 17
interest in science
| was able to ask questions in this class and 15

get helpful responses

-~
Minimum

1.00

2.00

1.00

1.00

Minimum

1.00

1.00

1.00

1.00

Disagree

20

27

34

23

-~
Maximum

5.00

5.00

5.00

5.00

Maximum

5.00

5.00

5.00

5.00

3 = Neither
agree nor
disagree

46

52

82

61

Showing rows 1- 4 of 4

End of Report

-

MeAan S.td. Vari;nce
Deviation
414 0.89 0.79
4.36 0.73 0.53
3.95 1.00 1.00
4.34 0.90 0.82
Mean De\?i::iion Variance
4.04 0.90 0.81
4.02 0.91 0.83
3.79 1.06 113
4.06 1.06 1.12
4= Agree ° =:$:229|y
212 129
199 131
167 14
138 177
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