2014 Master of Science in Science Education (MSSE) Program Assessment Report

Evidence was collected throughout the 2012-2013 and 2013-2014 academic years and analyzed to
determine program progress toward the MSSE Program Learning Outcomes (Appendix A). Data
analyzed for this report included science content and core course grade averages, MSSE Graduate Exit
Survey responses, capstone paper/project scores, pass rates for project/presentation defense, IRB
submission and approval rates, and the inquiry course project scores (see MSSE Program Assessment
Plan in Appendix A). Below are the results of the analysis by learning outcome. All grades and scores
are reported on a four point scale.

Program Learning Outcome 1 - Science educators who graduate from MSSE will have increased
content knowledge required to effectively teach within their respective science disciplines.

Content from various science disciplines is taught in approximately 70 different courses offered both
online and on campus through MSSE and Extended University’s National Teacher Enhancement Network
(NTEN). These are courses designed to enhance the science content knowledge for educators in
disciplines such as biology, chemistry, physics, earth sciences, plant sciences, astronomy, and
microbiology, etc. Course assessments include quizzes, tests, and labs as well as graduate level writing
assignments that include the organization of content for lesson development. Thus, course scores are
good indicators of progress made toward the content knowledge learning outcome. Average overall
scores for science courses over the 2012-2013 and 2013-2014 academic years ranged from 3.15 to 4.00
with the lowest average scores calculated in chemistry and physics (see Appendix B). In addition, 82% of
MSSE graduates reported, through the MSSE Exit Survey (2013), that the program, to a great extent, is
effective in increasing educators’ knowledge and understanding in the scientific content areas. One
hundred percent of graduates reported that the program was effective in this area to some or a great
extent. These data are indicative of the progress that MSSE students make toward increasing their
science content knowledge, MSSE Program Learning Outcome #1.

Program Learning Outcome 2 - Science educators who graduate from MSSE will have acquired
research-based skills and strategies required to effectively teach science.

Research-based science specific pedagogy skills and strategies are taught in core and elective courses in
the MSSE curriculum. These are courses in which students learn important strategies for the teaching
and learning of science such as inquiry, science and engineering processes, formative assessment and
evaluation methods, prior knowledge probes, and discrepant events, etc. Assignments include the
study, development, implementation, and reporting of lessons and activities utilizing these skills and
designed around such strategies. Thus, course scores are good indicators of progress made toward the
pedagogy outcome. Average overall grades for these courses during the program year ending August
2013 ranged from 3.52 to 3.94. Average overall grades for these courses during the program year
ending August 2014 ranged from 3.59 to 4.0 (see Appendix B). In addition, MSSE graduates (77%)



reported through the MSSE Exit Survey (2013) that the program, to a great extent, is effective in
increasing educators’ knowledge and understanding in teaching science. Again, 100% of students
reported that the program was effective in this area to some or to a great extent. Graduates also
reported at a rate of 86% that the program, to a great extent, is effective in increasing educators’
knowledge and experience regarding the use of assessment and evaluation strategies for improving
practice. Responses to the survey’s open ended question, “In what ways, if any, did the MSSE degree
program make you a better science teacher?” were overwhelmingly positive, indicating that the
program is effective, from graduates’ perspectives, in providing experiences that help its students to
become better science educators. Statements in response to open ended questions indicate that as a
result of their program coursework graduates have become more effective at teaching in the following
ways: increase in content knowledge; acquisition and understanding of learning assessment strategies,
inquiry strategies, experience in teaching in the field as well as other research-based tools for teaching
science; an understanding of how students learn science and how to differentiate learning for students;
a greater awareness of the impact of teaching practice on student learning; and a working
understanding of reflective research processes. These data are indicative of the progress that MSSE
graduates make toward becoming better science educators during their time in the program, MSSE
Program Learning Outcome #2.

Program Learning Outcome 3 - Science educators who graduate from MSSE will be able to identify,
analyze, and ethically investigate problems specific to teaching and learning science; develop
solutions and strategies to solve those problems through reflective research processes; and to
effectively communicate findings.

The MSSE culminating project and professional paper requires students to identify problems related to
teaching and learning science within the context in which they teach, investigate problems using
ethically sound research methods, to collect, analyze, and interpret data, and to report findings to a
public audience during an annual summer science symposium. Students not only present their projects
to the public, but they must defend their findings, written in professional papers, to their graduate
committees. Since MSSE students do much of the work toward this culminating project in the core
courses, EDCI 505, 509, and 575, course grade averages are good indicators of the extent to which this
research/communication outcome is being met. Average overall grades for these courses during the
program year ending August 2013 ranged from 3.52 to 3.94. Average overall grades for these courses
during the program year ending August 2014 was 3.59 to 3.98 (see Appendix B). Average capstone
project scores (which include problem identification, research design, IRB training and approval, project
implementation, professional paper authorship suitable for MSU Library archive, presentation and paper
defense) were 3.796 in 2013 and 3.781 in 2014 (Appendix C). In addition, 86% of MSSE graduates
reported through the MSSE Exit Survey (2013) that the program, to a great extent, is effective in
providing the educator with methods of research for improving practice. Ninety-nine percent of
students reported that the program was effective in this area to some or a great extent. These data are
indicative of MSSE graduates’ ability to effectively conduct research regarding problems specific to



teaching and learning science and to effectively communicate their findings, MSSE Program Learning
Outcome #3.

Conclusion

Assessment data collected during the 2012-2013 and 2013-2014 academic years indicate that program
learning outcomes are being met. MSSE graduates complete their degree with an increase in science
content knowledge and knowledge of science processes as a result of the science courses offered in the
program as well as through interactions with MSU science faculty. Students overwhelming report that
they are more prepared to teach science as they gain new skills in assessing the learning of their own
students and learn new strategies for effective science instruction. As a result of the program’s
capstone process, MSSE students become proficient at conducting reflective educational research and in
communicating their findings of such research in writing, through oral communication, and through
public presentation. The following quotes taken from the 2013 MSSE Graduate Exit Survey support
these ideas.

The program made me a better science teacher in many ways. Being a student again made me
more understanding and empathetic of the demands placed on my own students. The science
courses improved my content knowledge and the education courses improved my teaching
practice. Being a part of a larger community of educators broadened my perspective on
education and gave me additional resources.

I increased my content knowledge, my own abilities to research and write, and a strong desire to
continue my own professional development. | feel like | became a better scientist.

By making me more analytical, developing a deeper content knowledge, and perhaps most
importantly by causing me to systematically reevaluate assessment in my classroom.

Communication with program graduates indicates that graduates have increased confidence in their
abilities to effectively teach science and have been provided opportunities to become teacher leaders as
a result of their work and experience in MSSE as evidenced by the following quotes taken from the 2013
Graduate Exit Survey.

By allowing for a range of science course offerings, | could boost my skills and knowledge of
topics | currently taught. It gave me confidence with my content knowledge so that I could then
focus on learning the best teaching and assessing practices.

I now serve on several committees within my district because of my work in the MISSE program. |
was also recently chosen to serve on a state curriculum committee.

It taught me how to evaluate myself and monitor my progress. The data don't lie. | had no
formal education in teaching before this, so it was nice to realize that some of the crazy ideas



that | had were actually supported by research. It helped me to decide my approach to teaching
new classes. It gave me perspective on how to improve the ones | already teach.

Formal assessment data along with other communication with MSSE program graduates indicate that
the program is meeting the needs of these professional science educators, allowing them to remain in
their profession while pursuing a degree within their field. While the evidence is strong that program
outcomes are being realized, the MSSE program believes that its quality depends on continuous
improvement as a result of evidence collected on its success. Over the past several years, the following
changes have been made as the program evolves to better meet the need of its students.

e IRB training and approval required of all research involving human subjects

e Professional papers are now being archived in the MSU Library

e A successful model of distance advising has been developed and implemented

e Program inquiry course has been updated to include NGSS and is now a required course

In efforts to improve already strong student research skills, the program is now investigating the
possible addition of a “data analysis and representation” unit to its core curriculum. The unit will be
piloted in the 2014 fall semester within one section of the program’s core EDCI 509 course. This pilot
will help to determine how to best implement an opportunity for students to improve data analysis skills
during their time in the program.



Appendix A

MSSE Program Assessment Plan

Program Learning Outcomes

Data Sources

Schedule of Assessment

Science educators who
graduate from MSSE will:

1. Have increased content
knowledge required to
effectively teach within
their respective science
disciplines

Science content course grades
MSSE Graduate Exit Survey*

September

-Past two graduating classes’
science content course GPAs
-Exit Survey — self report (#1, 9)

2. Have acquired
research-based skills
and strategies required
to effectively teach
science

Education course grades
(504,505,509,575,501,518,536,537)
MSSE Graduate Exit Survey*

September

-Past two graduating classes’
education course GPAs

-Exit Survey — self report (#2,
3,9)

3. Be able to identify,
analyze, and ethically
investigate problems
specific to teaching and
learning science;
develop solutions and
strategies to solve
those problems
through reflective
research processes;
and to effectively
communicate findings

EDCI 505 and 509 grades

Capstone project/presentation

Presentation defense/
comprehensive session

MSSE Graduate Exit Survey*

IRB submission/approval

Professional paper/Library archives

Inquiry course projects (501)

September

-Past two graduating classes’
505 and 509 GPAs

-Average capstone
paper/project scores

-% Pass rate for defense/comp
-% IRB submission/approval
-Exit Survey — self report (#3, 4,
9) -Average inquiry course
project scores

*Applicable MSSE Graduate Exit Survey Questions

Using the following rating scale, please indicate the extent to which you feel the MSSE program

contributes to the following goals: 3 =to a large extent, 2 = to some extent, 1 = not at all

1. To increase the educator’s knowledge and understanding in the scientific content areas.

2. To increase educator’s knowledge and understanding in teaching science.

3. Toincrease educator’s knowledge and experience regarding the use of assessment and evaluation

strategies for improving practice.

4. To provide the educator with methods of research for improving practice.

9. In what ways, if any, did the MSSE degree program make you a better science teacher?




Appendix B

MSSE Course Assessment
Outcomes

September 2014

Academic Year 2012-2013 Fall 2012, Spring 2013, Summer 2013
Academic Year 2013-2014 Fall 2013, Spring 2014, Summer 2014

MSSE Education Required Core Courses

# #
Course Semester GPA | Students Semester GPA | Students
Summer Summer

EDCI 575 Capstone Project 2014 3.59 81 2013 3.80 95
EDCI 509 Graves Fall 2013 3.90 24 Fall 2012 3.52 28
EDCI 509 Woolbaugh Fall 2013 3.85 20 Fall 2012 3.91 26
EDCI 509 Reuter Fall 2013 3.80 9 Fall 2012 3.62 14
EDCI 509 Brunsell Fall 2013 3.94 19 Fall 2012 3.54 19
EDCI 509 Section 5 Fall 2012 3.94 16
EDCI 504 Graves Fall 2013 3.97 20 Fall 2012 3.66 19
EDCI 504 Woolbaugh Fall 2013 3.91 18 Fall 2012 3.76 19
EDCI 504 Reuter Fall 2013 3.98 13 Fall 2012 3.80 20
EDCI 504 Brunsell Fall 2013 3.87 17 Fall 2012 3.75 21
EDCI 504 Taylor Spring 2014 | 3.75 12 Spring 2013 | 3.63 18
EDCI 505 Graves Spring 2014 | 3.96 25 Spring 2013 | 3.90 28
EDCI 505 Woolbaugh Spring 2014 | 3.85 19 Spring 2013 | 3.94 21
EDCI 505 Reuter Spring 2014 | 3.98 13 Spring 2013 | 3.90 17
EDCI 505 Brunsell Spring 2014 | 3.86 16 Spring 2013 | 3.91 21
MSSE 501 Inquiry thru Sci/Eng Summer
Practices 2014 3.92 43
MSSE 501 Inquiry thru Sci/Eng
Practices Spring 2014 | 3.93 9
MSSE 501 Inquiry thru Sci/Eng
Practices Fall 2013 4.00 7
MSSE 501 Inquiry thru Sci/Eng Summer
Practices 2013 3.78 19
MSSE 501 Inquiry thru Sci/Eng Practices Final Project Average Score
for Sul3, F13, Sp14, Sul4 semesters - 95.4%

MSSE Education Elective Courses

# #

Course Semester GPA | Students Semester GPA | Students




EDCI 518 Master Teaching Strategies | Spring 2014 | 3.96 8 Spring 2013 | 4.00 10
Summer Summer

EDCI 536 Construction of Curriculum 2014 4.00 15 2012 3.92 20

EDCI 537 Contemporary Issues in Sci | Summer Summer

Ed 2013 4.00 7 2011 3.96 8

EDCI 591 Inquiry in the Science Summer

Classroom 2012 3.97 25 Fall 2011 3.94 18

MSSE Science Graduate Courses
# #

Course Semester GPA | Students Semester GPA | Students

Biol 513 Terrestrial Summer Summer

EcologyPlains/Prairies 2014 4.00 24 2013 4.00 22

BIOL 519 Biology Riparian Summer Summer

Zones/Wetlands 2014 4.00 20 2013 4.00 22
Summer Summer

BIOL 520 Animal Biodiversity 2014 4.00 16 2013 4.00 11
Summer Summer

BIOE 522 Birds of Prey 2013 4.00 12 2011 4.00 23
Summer Summer

BIOL 523 Wildlife Ecology 2014 4.00 13 2013 4.00 14
Summer Summer

BIOL 591 Land Use Issues 2014 4.00 6 2013 4.00 8
Summer Summer

BIOL 591 Anatomy & Physiology 2014 3.69 16 2013 3.56 18
Summer Summer

BIOL 591 Alpine Ecology 2014 4.00 4 2013 3.67 9

BIOE 591 Advanced Ecology** Fall 2013 3.81 10

BIOE 591 Marine Ecology** Fall 2013 3.94 17

BIOL 591 Teaching Evolution Fall 2013 3.60 22 Fall 2012 3.84 17
Summer Summer

CHMY 591 Exploring Chemistry 2014 3.88 27 2013 3.81 26

CHMY 594 Sci Lab Safety & Risk Summer Summer

Mngmnt 2014 4.00 19 2013 4.00 17

CHMY 591 Chemistry of the Summer Summer

Environment 2014 3.57 25 2013 4.00 25

CHMY 591 Atoms First-Primer AP/IB

Tchrs Spring 2014 | 3.78 12 Fall 2012 3.79 11

CHMY 591 Special Topics Chemistry | Fall 2013 3.59 10 Spring 2013 | 3.64 18

CHMY 591 Exploring Biochemistry | Spring 2014 | 3.70 13 Spring 2013 | 3.25 22
Summer Summer

CHMY 591 Exploring Biochemistry I 2014 3.80 10 2013 3.81 5

CHMY 591 Organic Chemistry Fall 2013 3.15 11 Fall 2012 3.39 17

CHMY 591 Environmental Summer

Measurementr*** 2013 3.79 8

ECIV 591 Snow & Avalanche Physics | Spring 2014 | 3.78 6 Spring 2013 | 3.25 11

EDCI 591 Teaching Technology in Sci | Summer Summer

Clssrm 2013 3.86 19 2012 4.00 9
Summer Summer

EELE 591 Solar Cell Basics 2014 3.87 12 2013 4.00 10




ERTH 516 Northern Rocky Mtn Summer Summer

Geology 2014 4.00 19 2013 4.00 14

ERTH 591 Geology of Glacier Natl Summer Summer

Park 2013 4.00 17 2012 3.95 13

ERTH 591 Fundamentals of Summer Summer

Oceanography 2014 3.83 16 2013 3.87 14

ERTH 591 Historical Geology Fall 2013 3.64 9 Fall 2012 3.32 11

ERTH 591 Earth System Science Fall 2013 4.00 8 Fall 2012 3.56 11

ERTH 591 Geology of the Moon Fall 2013 3.49 11 Fall 2012 3.74 22

ERTH 591 Weather and Climate for Summer

Teachers Spring 2014 | 3.59 19 2013 3.86 9
Summer Summer

ERTH 594 Field Geology 2014 4.00 22 2013 4.00 26
Summer Summer

GEO 521 Dinosaur Paleontology* 2014 4.00 15 2013 4.00 12
Summer

GEO 522 Dinosaur Paleontology II**** | 2012 4.00 7

GEO 560 Geology of Yellowstone Vol | Summer Summer

Ctr 2014 4.00 12 2013 4.00 14

LRES 557/MB 547 Thermal Biology in | Summer Summer

YNP 2014 4.00 16 2013 3.73 21
Summer Summer

LRES 569 Ecology Invasive Plants 2014 3.70 11 2013 3.67 12
Summer Summer

LRES 591 Yellowstone Lake Ecology | 2014 3.88 8 2013 4.00 8
Summer Summer

LRES 591 Streamside Science 2014 3.87 12 2013 3.86 7

LRES 591 Water Quality Fall 2013 3.61 11 Spring 2012 | 3.97 10

LRES 591 Twelve Principles of Soil

Science Fall 2013 3.75 16 Fall 2012 3.87 13

Summer

MB 536 Exploring Microbiology Spring 2014 | 3.91 12 2013 3.67 7
Summer

MB 540 Environmental Microbiology 2014 4.00 10 Fall 2012 3.66 10

Summer

MB 541 Microbial Genetics Spring 2014 | 3.71 7 2013 3.85 17

MB 542 Microbial Ecology Spring 2013 | 3.04 11 Spring 2012 | 3.95 20

MB 591 Special Topics in

Microbiology**** Spring 2013 | 4.00 9

MB 591 Biofilms**** Fall 2011 3.52 8
Summer Summer

MSSE 591 Web Tools for Teachers 2014 3.89 14 2013 3.43 15
Summer Summer

MSSE 591 Capstone Data Analysis 2014 3.60 5 2013 3.61 11

MSSE 591 Integrating Lit in the Sci

Clssrm Spring 2014 | 3.92 13 Spring 2013 | 3.95 14
Summer Summer

PHSX 401 Physics by Inquiry | 2014 4.00 3 2013 4.00 17
Summer Summer

PHSX 402 Physics by Inquiry Il 2014 4.00 4 2012 4.00 5
Summer Summer

PHSX 403 Physics by Inquiry llI 2013 4.00 3 2011 4.00 3




PHSX 405 Special Relativity Fall 2013 2.90 9 Fall 2012 2.50 12
Summer Summer

PHSX 491 Conceptual Physics 2014 3.25 12 2013 3.19 27
Summer Summer

PHSX 511 Astronomy for Teachers 2014 3.70 18 2013 3.54 19

PHSX 512 General Relativity Spring 2014 | 3.28 7 Spring 2013 | 3.29 7
Summer Summer

PHSX 591 Teaching Mechanics 2014 4.00 5 2012 4.00 8

PHSX 591 Teaching Summer Summer

Electricity/Magnetism 2013 4.00 11 2011 4.00 9

PHSX 591 Physics of Renewable

Energy** Summer 3.81 19

PHSX 513 Quantum Mechanics Spring 2014 | 3.78 9 Spring 2013 | 3.57 16

PHSX 514 Comparative Planetology Spring 2014 | 4.00 7 Spring 2013 | 4.00 12

PHSX 591 Astrobiology of

Teachers**** Fall 2013 3.91 11
Summer Summer

PSPP 548 Flowering Plants 2014 4.00 6 2013 4.00 8
Summer Summer

PSPP 591 Biomimicry 2014 3.93 16 2013 4.00 16
Summer

PSPP 591 Plants, People, Health **** | 2012 4.00 12

*New Course
****TBA Schedule




Appendix C

2013 MSSE Cohort

Name

Alvarez, Georgia
Arnold, Kelly
Barnhart, Suzanna
Bates, David
Benson, Charles
Bishel, John
Blomquist, Dana
Bright, Andrew
Brothers Tillinger, Tina
Bruns, Jen

Clark, Joseph
Clement, Carrie (Ford)
Coats, Judith
Cornwell, Crystal
Coulter, Brooklyne
Crider, Joe
Currier, Emily
Curtis, Janeen
Curtis, Jennifer
Davies, James
Dorsey, Caleb
Dresher, Pamela
Dushane, Amy
Egan, Lori

Faris, Holly
Feldkamp, Laura
Ferebee, Tyler
George, Jason
Gerow, Lance
Glass, Leila (Dale)
Glynn, James
Gray, Rachel
Green, Taylor
Greenhoe, Michael
Harrell, Courtney
Helseth, Michael
Henrichs, Robin
Heyde, Benjamin

IRB
Training
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Hinck, Alice

Hood, Jennifer
Jasperson, Jeanna
Jaworski, Beverly
Jendro, Tamara
Johnson, Susan
Juroszek, Shari
Kenealy, Kevin
Kocian, Linda
Kozak, Amanda
Lannen, Scott

Lee, Robert
Lehner, Brett
Lieberg, Heather
Lord, Martha
Lymer, Douglas
McCurdy, Dalton
McDonnell, Julie
McWhorter, Heather
Metge, Murray
Milbrandt, Ashley
Morris, Julie
Nilsen, John
Patch, Laura
Phillips, Brian
Plain Bull, Dorcella
Ragusa, Mary
Ramakrishna, Jayanthi
Reidburn, Christopher
Rhodes, Stacey
Robbins, Andrea

Rocheleau, Christopher

Rojo, Pablo
Sanders, Sally
Shern, Joanna
Shields, Charles
Silva, Judith
Slaughter, Michelle
Sloan, Matthew
Smith, Adam
Strobino, Charles
Swank, Angela
Swiden, Chris
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Tabor, Sarah

Taylor, Kenneth
Teintze, Carol
Thomas, Zachary
Thompson-Krug, Jacob
Troge, Kristina

Tucker, Dina

Vaughn, Jennifer
Wagar, Carrie

Watson Pottebaum, Cynthia
Watt, Mary Ann
Wilcox, Irene

Wilczak, Danielle
Wilson, Suzanne

Total 95

2014 MSSE Cohort

Name

Abernethy, Joshua
Mitchell, Heather
Bailey, Deanna
Bernard, Mariann
Blome, Marcia
Bratka, James
Brown, Dean
Burns, Cameron
Caditz, Joshua
Catlin, Irene

Clay, Matthew
Coates, Kara
Thompson-Krug, Melissa
Crofutt, Justi
Davis, John
Dingler, Coreen
Dobson, Rebecca
Dooling, David
DuBrow, Daniel
Duncan, Joshua

X X X X X X X X X X X X X X

IRB
Training
X

X X X X

X X X X X X X X X X X X X X

95

X X X X X X X X X X X X X X

IRB
Approval
X

X X X X

x
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n/a
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Dusenberry, Camilla
Grotbo, Sara
Fields, Stephanie
Generaux, Shari
Gibbs, Elaine
Guajardo, Liliana
Haack, Matthew
Heisler, Jennifer
Herdina, Kyle
Hronek, Analea
Iliff, William
Jenkins, Angela
Jessen, Heidi
Jones, Christine
Jongeward, Alicia
Ketchen, Carisa
Koessler, Katherine
Konrad, Terina
Koper, Donald
Latif, Marka

Lilley, Scott

Long, Tanya

Lords, Quincie
Love, Nicolai
Lundgren, Lisa
Lynch, Robert
Mannix, Logan
Martens, Krista
McClellan, Matthew
McCormick, Doralee
McGrath, Ashley
McHugh, Casey
McMullan, Candace
Mercer, Dawn
Meredith, Mark
Mohr, Stephen
Noblejas, Jeffrey
Ojala, Eric

Otruba, Sherry
Haas, Jacquelyn
Pokley, Kalen
Poser, Michael
Powers, Lynn
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Redmondm Katie
Rowland, Randy
Schaefer, Pamela
Scott, Christine
Shaw, Kaylee
Shawli, Ahmed
Smith, Carol
Smith, Jennifer
Mingels, Mary
Sumner, Gerald
Tang, Michael

Thongvanh, LeAnne

Tinkler, Rachel
Tully, Donna
Vasquez, Jessica
Wallace, Christina
Wells, Jocelyn
Whitmer, Clinton

TOTAL

X X X X X X X X X X X X X X X X X X
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