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Section i. Adherence to the requirements of this document and the University, including 
deadlines for submission. 

This proposal adheres to the requirements for revised courses as presented in the College of 
Education’s Guidelines for Curriculum Review, version 3.3. 

 
Section ii. Need for the proposed course.  

Nationally, there is increasing emphasis on the need to strengthen teaching in science, 
technology, engineering, and mathematics (STEM). Also, teachers are facing increased 
expectations to use technologies in teaching these subjects, in part due to Common Core and 
Next-Generation Science Standards. The proposed course addresses this need by providing 
teachers training to use technology in teaching STEM subjects.   While there is value in learning 
about the various STEM disciplines individually, it is also useful for students to understand 
relationships between these subjects.  To address this need, the proposed course offers teachers 
opportunities to make connections among different STEM disciplines.   Further, because 
technologies are constantly changing, it is also important for teachers to learn strategies for 
ongoing professional development, and this topic is also addressed by this proposed course.   
 
Versions of the course have been offered via CCPE two times under a “special topics” 
designation, in Spring, 2013 and Summer, 2014, with class sizes of 17-21. One audience for the 
course is non-matriculated students, taking the course for professional development.  Another 
audience for the course is students from a variety of M.A. programs, taking the course as an 
elective. The course has been taken by students in mathematics education, science education, 
educational technology and media leadership, and educational administration. The course has 
been well-received.  In a survey of teacher participants who took the course last summer, 100%   
reported  increased confidence to try new pedagogical approaches using technology,, and 94% 
indicated they felt more prepared to use technology as part of responding to changes required by 
Common Core and Next Generation Science Standards.  Special topics courses can only be 
offered on a limited basis, and thus a regular course offering is now needed. The course could be 
offered in state-supported format, for example, if it should become required in one or more 
current MA programs. Otherwise, the CCPE format that has been used to date will be continued. 
 

Section iii. Course Student Learning Outcomes, and which course SLOs are also program 
SLOs. 

Course SLOs are as follows. Students will be able to: 
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A. Evaluate theoretical perspectives, resources, and best practices for using technology in 
mathematics, science, and engineering education; 

B. Develop and assess strategies for integrating technology in teaching, considering 
Common Core and Next Generation Science Standards; 

C. Examine and apply knowledge pertinent to using technology with diverse learners; 
D. Demonstrate  knowledge of  and apply strategies and social networking tools for ongoing 

professional development to use technology in teaching. 
 
Because the course is an elective, it may not be necessary to show linkages to program SLOs.  
In case such information is helpful, these course SLOs relate to the following SLOs in the 
Educational Technology and Media Leadership program (the related course outcomes are 
noted in parentheses): 
 
SLO #1:  Apply knowledge of multicultural, ethical & legal issues pertaining to using ICT with 

the global community (C) 
SLO #3: Apply instructional design principles to design and develop educational materials. (B) 
SLO #4: Integrate theoretical perspectives to review, interpret, and/or conduct research in 

learning technologies. (A) 
SLO #5: Demonstrate effective written, electronic, and oral communications that reflect critical 

thinking and information literacy. (part of assessments for all SLOs) 
SLO #6: Locate, assess, and apply online resources to create learning experiences (B, D) 
 
The course also aligns with SLOs in other programs such as mathematics education (which has 
an SLO pertaining to using technology in mathematics) and educational administration (which 
has an SLO related to instructional programs and teacher professional growth). 
 

Section iv. Overlap and/or complementarity with other courses in the College and/or 
University. 

The course is unique within the College of Education and University. It provides an integrated 
approach to using technology  to teach  science, engineering, and mathematics content. In the 
Educational Technology and Media Leadership program, there are courses pertinent to applying 
educational technology in K-12 instruction (e.g., ETEC 523, 551, and 570), but these courses do 
not specifically focus on technology in mathematics, science, and engineering. The proposed 
course does overlap with EDME 505 Technology in Teaching and Learning Mathematics, but 
the scope of the proposed course includes technology in science and engineering subjects in 
addition to mathematics. The Mathematics department offers MTED 301 Computer Applications 
in Mathematics for Teachers, which satisfies the California Level 1 technology requirement. The 
proposed course is positioned at the graduate level, and again, addresses technology in science 
and engineering in addition to mathematics. In Science Education, SCED 403 Integrated Science 
covers integrated science content pertinent to the Next Generation Science Standards. The 
proposed course complements this offering with its emphasis on educational technology. The 
course includes some content related to engineering, but it differs in emphasis from courses in 
the College of Engineering. The proposed course is not aimed at producing engineering 
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professionals, but at helping teachers learn about ways to use educational technologies to teach 
STEM subjects including engineering. 
 

Section v. Program fit and enhancement. 
As mentioned earlier, as an elective, the proposed course enhances options for a variety of 
programs, including educational technology and media leadership, mathematics education, 
science education, and education administration. In short, the interdisciplinary course design 
complements existing offerings with an approach that gives students training to use technology 
in multiple STEM subjects. The course would not take the place of any required course unless a 
program specifically chose this.  The course also fits well with the professional training of the 
course designer, who was a graduate of the “Education in Mathematics, Science and 
Technology” doctoral program in the College of Education at the University of California, 
Berkeley.  
 
 

Section vi. Reflection of current theory and practice. 
The course draws from a variety of sources to address current theory and practice.  A key part of 
the course is that it requires students to plan, teach, and evaluate innovative STEM lessons that 
use technology. To prepare students for this, the course discusses standards documents such as 
the Common Core State Standards and the Next Generation Science Standards. It builds on 
theoretical perspectives pertinent to using technology in STEM including those described by 
Linn and Eylon (2011). The course references exemplary curricular materials that have included 
the Engineering is Everywhere curriculum of the Museum of Science, Boston. These materials  
were used in the Summer, 2014 offering of the course, giving increased emphasis to engineering 
as a component of STEM. The course covers free resources and compilations of tools for using 
technology in STEM, including the Multimedia Educational Resource for Online Teaching 
(MERLOT) of the CSU system.   
 
A multimedia presentation describing a student project from the course was selected for national 
dissemination via the electronic newsletter of an organization dedicated to improving science 
education in the United States, the 100Kin10 organization (http://www.100kin10.org/). 
 
The course design and educational activities have been presented at regional, national, and 
international conferences: 

Adams, S. (2013). A field test of a model for training teachers to use technology in 
mathematics and science teaching. In Edulearn 13 Proceedings: The 5th Annual 
International Conference on Education and New Learning Technologies (p. 
1069). International Academy of Technology, Education, and Development: 
Barcelona, Spain. 

Adams, S. (2013, November). Using technology to foster teacher collaboration and 
innovation in STEM teaching. The California STEM Symposium, Sacramento, 
CA. 
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Adams, S. (2013, April). Transforming teaching and learning through technology: A 
professional development model for STEM Teachers. The 6th Annual 
International Symposium for Emerging Technologies for Online Learning, Las 
Vegas, NV. 

 
Section vii. Proposed target audience. 

The proposed target audience includes students in a variety of Master’s programs including 
educational technology and media leadership, mathematics education, science education, and 
education administration. A further audience consists of recently credentialed teachers who are 
not currently in a graduate program but interested in further professional development. Such 
teachers could take the course via extended education and potentially apply the units to a 
Master’s program. One method for reaching such audiences that has been successfully used in 
the past, and could be used in the future, is circulating a flyer for the course to school district 
BTSA staff. 

 
Section viii. Facility, resource, and fiscal implications. 

The course can be taught with existing facilities. In Spring, 2013, it used lab LA1-201; in 
Summer, 2014, it used AS-235. There is a documented demand for the course in that versions of 
it were offered in Spring, 2013, and Summer, 2014, with 17-21 students.   
 
A positive fiscal implication involves grant funding that the course has helped to attract. The 
course is central to the Transforming Teaching and Learning through Technology project, 
directed by Dr. Stephen Adams, which has received $106,667 in funding to date. Phase I of the 
project (2012 - 2013) developed and evaluated the course. Phase I project funding was $66,667 
and included $10,000 from Google, $16,364 from the 100Kin10 Foundation, $15,303 from the 
Noyce Foundation, and $5,000 from the Chevron Foundation.  Phase II of the project (2013 - 
2014) extended the approach to include a practicum at a Boys and Girls Club and further 
research regarding course outcomes. Phase II project funding was $40,000, including $20,000 
from the Fluor Foundation, $10,000 from Chevron, and $10,000 from the Packard Foundation. In 
addition to covering course development and evaluation, the funding has also covered costs of 
instruction and tuition. Also, grant funding supported the costs of additional equipment such as 
iPads at no costs to the College. As a result, this equipment  will be used in the proposed course 
as well as other courses. The project has strong prospects for continued funding if the course is 
continued. 
 

Section ix. Relationship to priorities in the College of Education Mission Statement. 
The course strongly supports the mission of the College of Education, with its emphases on 
effective pedagogy, equity, collaboration, leadership, and innovation. 
 

Section x. Explanation and evidence of appropriate consultation at each stage of 
proposal development and review (as outlined in section II.7 of the 
Curriculum Guidelines).   
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The course proposal was reviewed by all members of the Educational Technology and Media 
Leadership program. Besides me, these faculty include Drs. Lesley Farmer, Ali Rezaei, and 
Teresa Chen. In a meeting of these faculty on September 17, 2014, it was okayed for review in 
the curriculum process. Dr. Farmer has also reviewed the proposal in her role as chair of the 
ASEC department and provided comments. She reviewed a proposal dated September 15, and 
the current proposal reflects changes in response to her suggestions. Department chairs Dr. 
Paul Boyd-Batstone, Dr. Jessica Zacher-Pandya, and Dr. Anna Ortiz have also reviewed the 
proposal. Dr. Shuhua An has reviewed the proposal, as has Dr. James Scott and Dr. Charles 
Slater in Educational Leadership, and Dr. Lisa Martin Hansen in Science Education. 
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COLLEGE OF EDUCATION STANDARD COURSE OUTLINE 
 
1. Course Title: ETEC 529 Educational Technologies in Mathematics, Science, and 
Engineering (3units) 
 
 
2. Course Description  
 (Seminar 3 units) 
Traditional grading only (A-F). 
Participants will: (a) learn about pedagogical innovations in math, science, and engineering 
education using technology, (b) plan, implement, assess, and  refine technology-based  lesson(s)  
in math, science, and engineering, and (c) use Internet and social networking tools for ongoing 
professional development. Field experience required. 
 
3. Mode of Instruction 
            x  traditional   x  hybrid   x  local online    x   distance education 
 
The instructor’s syllabus must contain an explicit statement describing the mode of instructional 
delivery.  Instructors are referred to PS 03-11 and PS 04-05, available on the Academic Senate 
website, for descriptions of modes of instruction and for guidelines to follow for non-traditional 
modes of instruction.  Per PS 03-11, “an existing course may be experimentally offered for a 
maximum of two semesters using a new instructional mode with the approval of the department 
chair or the department curriculum committee.  The department and college curriculum 
processes shall be used to approve subsequent offerings of the same course in the new format.” 
 
If an instructor uses a traditional mode of instruction, all that is required in the course syllabus is 
the following statement, “Traditional mode of instruction.”  Instructors may elaborate if they 
choose. 
 
If an instructor chooses to use a hybrid, local online, or distance education mode of instruction, 
the following must be addressed in Section 3 of the course syllabus (per PS 03-11):  (a) how the 
instructor will communicate with the students and how the students will communicate with the 
instructor; (b) how online participation will be assessed and graded; (c) how the instructor will 
monitor the online activities of the students; (d) how the standards of appropriate online behavior 
will be maintained; (e) the level of technical competence required of the students; (f) what the 
minimum computer hardware and software requirements are for the class and what department, 
college, or University facilities are available to support these requirements for students who 
cannot afford to buy the technology; (g) the alternative procedures for submitting work in the 
event of technical breakdowns; (h) the on-campus meeting requirements, if any; and (i) how 
academic honesty will be enforced.  
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4. Student Learning Outcomes 
 
Students will: 

A. Evaluate theoretical perspectives, resources, and best practices for using technology in 
mathematics, science, and engineering education; 

B. Develop and assess strategies for integrating technology in teaching, considering 
Common Core and Next Generation Science Standards; 

C. Examine and apply knowledge pertinent to using technology with diverse learners; 
D. Demonstrate knowledge of and apply strategies and social networking tools for ongoing 

professional development to use technology in teaching. 
 
5. Outline of Subject Matter 

 
I. Technology and STEM Pedagogy (SLO A,B) 
 A. The Technology, Pedagogy, and Content Knowledge framework 
 B. Knowledge absorption vs. knowledge integration 
 C. Inquiry, problem-based, constructivist, collaborative approaches in STEM 
 D. Common Core State Standards and Next Generation Science Standards 
 E.  Exemplary STEM education programs 
  
II. Equity Issues (SLO C) 
 A. Digital equity pertaining to pedagogy and access to technology 
 B. Participatory cultures and learning communities 
 C. Gender and technology in STEM 
 D. Assistive technologies in STEM 
 
III. Resources for using technology in STEM teaching (SLO A) 

A. Simulations, models, data analysis, and other online tools 
 B. Collaborative tools for videoconferencing, writing, presentations 
 C. STEM curriculum resources 
  
IV. Planning and Evaluating Pedagogical Innovations in STEM (SLO B) 

A. Integrated vs. discipline-specific approaches in science, engineering, and mathematics 
B. Using instructional models in STEM including the 5E model (Engage, Explore, 

Explain, Elaborate, Evaluate)  
 C. Learning from teaching lessons, including the Lesson Study process 
 D. Processes for collaborating with teachers from diverse backgrounds 
 
V.  Ongoing Professional Development with Technology in STEM (SLO D) 
 A. Personal learning networks 
 B. Practical skills for using online sources including social media, blogs, news readers 
 C. Resources and strategies recommended by K-12 teachers 
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6. Recommended Texts 

Lachapelle, C. P., Sargianis, K., & Cunningham, C. M. (2013). Engineer it, learn it: Science and 
engineering practices in action. Science and Children, 51 (3), 70-76. 

Linn, M. C., & Bat-Sheva Eylon. (2011). Science learning and instruction: Taking advantage of 
technology to promote knowledge integration. New York, NY: Routledge.  

Schoenfeld, A. (2013). Mathematical modeling, sense making, and the Common Core State 
Standards. Journal of Mathematics Education at Teachers College Fall, 4, 6-17.  

Yager, R. & Brunkhorst, H. (2014). Exemplary STEM programs: Designs for success.  
Arlington, VA: National Science Teachers Association Press. 

GeoGebra (dynamic mathematics) blog:  http://blog.geogebra.org/  

The Engineering is Elementary curriculum series from the Museum of Science, Boston: 

http://www.eie.org/ 

CSU system resources: 

MERLOT:  http://www.merlot.org/merlot/index.htm  

Virtual labs in the CSU: http://teachingcommons.cdl.edu/virtuallabs/  

CSU NGSS community: http://teachingcommons.cdl.edu/ngss/  

Further resources from the bibliography 

7. Assessments and Grading System 
 
7.1 Description of Assessments  

 
This is a highly interdisciplinary course in which issues and assessments necessarily 
address multiple SLOs.  Sample assessments are shown in the table below. 
 

 
 
New Course Proposal: ETEC 529 Educational Technologies in Mathematics, Science, and Engineering 
Proposer: Stephen Adams 
October 9, 2014  page 8 

http://blog.geogebra.org/
http://www.merlot.org/merlot/index.htm
http://teachingcommons.cdl.edu/virtuallabs/
http://teachingcommons.cdl.edu/ngss/


Assignment Description Linked to SLO % of Course 
Grade 

Analysis of resources. 
Working in small groups, students will discuss 
course materials related to theories, resources, 
and strategies for using technology in teaching 
STEM with diverse learners.  This process may 
include using tools for videoconferencing and 
creating multi-user documents, culminating in a 
written report. 

A, C xx% 

Personal learning networks. 
Students will set up systems using social 
media and news readers for ongoing learning.  
about using technology in STEM teaching.  
They will  provide documentation that they 
have done so (e.g., screen shots) and provide 
written evidence of new information gained as a 
result. 

D xx% 

Electronic Discussion Board Participation. 
Students will participate in periodic electronic 
discussions related to particular readings and 
experiences using technology in STEM 
teaching. 

A xx% 

Technology integration project, Part I. 
Planning. 
Students will plan a STEM unit that 
incorporates innovative pedagogies including 
technology. 

B xx% 

Technology integration project, Part II. Field 
Test and Reflection 
Students will conduct their lessons in a 
classroom or community based organization 
and submit a written reflection on the outcomes. 

B xx% 

Professional development plan. 
Students will reassess their current skills related 
to technology pedagogy and STEM teaching 
and submit a written plan for activities for 
continued professional development. 

D xx% 

 
  

 
7.2 Grading Policies and Procedures 

Grading policies and procedures and the percentage of the course grade associated with each 
assessment must be explicit on each instructor’s syllabus.  Instructors must develop scoring 
guidelines for assessments, which must be made available to students. In compliance with 
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university policy, final grades will be based on at least three, and preferably four or more, 
demonstrations of competence.  In no case will the final examination grade count for more 
than one third of the course grade. 
 

7.3 Grade Scale 
        The final course grade will be based on a descriptive scale such as the following: 

 
90-100% = A mastery of the relevant course standards. 
80-89% = B above average proficiency of the relevant course standards. 
70-79% = C satisfactory proficiency of the relevant course standards. 
60-69% = D partial proficiency of the relevant course standards. 
Below 
60% 

= F little or no proficiency of the relevant course standards. 

 
 
8. Policies for Attendance, Withdrawal, Late Assignments 

The instructor’s syllabus must contain explicit statements of attendance, withdrawal and late 
assignment policies, which must be consistent with University policies. Instructors should 
refer to the current California State University Catalog of Undergraduate and Graduate 
Studies and to the Academic Senate website for campus guidelines and  policy statements as 
they develop their individual course policies. 

 
9.  Special Needs Statement   
     Required statement in standard course outline and each syllabus:  

Students with disabilities who need reasonable modifications, special assistance, or 
accommodations in this course should promptly direct their request to the course instructor.  If a 
student with a disability feels that modifications, special assistance, or accommodations offered 
are inappropriate or insufficient, he/she should seek the assistance of the Director of Disabled 
Student Services on campus. 

 
10. Assistive Technology  

In compliance with Policy Statement 08-11, Accessibility and Faculty Responsibility for the 
Selection of Instructional Materials, Instructors are required to make their course syllabi 
accessible to all students, including print and e-versions. 

 
11. Selected Bibliography 
 
American Association for the Advancement of Science (1990). Science for all Americans. New York: 

Oxford University Press. 

American Association of Colleges for Teacher Education Committee on Innovation and 
Technology(2008). Handbook of technological pedagogical content knowledge (TPCK) for 
educators. New York: Routledge. 

Adams, S., & diSessa, A. (1991). Learning by “Cheating”:  Students’ inventive ways of using a Boxer 
motion microworld.  Journal of Mathematical Behavior, 10 (1) 79-90. 
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Adams, S. (1999). Critiquing claims about global warming from the World Wide Web: A comparison of 
high school students and specialists. Bulletin of Science, Technology, & Society, 19 (6), 539-543. 

Adams, S. (2001). Views of the uncertainties of climate change: A comparison of high school students 
and specialists.  Canadian Journal of Environmental Education, 6, 58-76 

Bellamy, R., Grant, W., Cooper, E., Borovoy, R., and Adams, S. (1993). Media Fusion: A tool that 
supports learning through experience, reflection, and collaboration. Apple Classrooms of 
Tomorrow Technical Report #20. Apple Computer, Inc.  Retrieved from: 
http://images.apple.com/nl/images/pdf/acotlibrary/rpt20.pdf 

Berry, A. M., & Wintle, S. E. (2009). Using laptops to facilitate middle school science learning: The 
results of hard fun. Gorham, ME: Maine Education Policy Research Institute. 

Bissell, J. S., Manring, A., & Rowland, V. (2001). CyberEducator: The internet and world wide web for 
K-12 and teacher education. Boston, MA: McGraw-Hill College.  

Books-Young, S. J. (2010). Teaching with tools kids really use: Learning with web and mobile 
technologies. (1st ed.). Thousand Oaks, CA: Corwin. 

Brown, A., & Campione, J. (1994). Guided discovery in a community of learners. In K. McGilly 
(Ed.), Classroom lessons: Integrating cognitive theory and classroom practice (pp. 229-
270).Cambridge, MA: MIT Press.  

 

Collins, A., & Halverson R. (2009). Rethinking education in the age of technology: The digital revolution 
and schooling in America. New York, NY: Teachers College Press. 

Dede, C. (2009). Immersive interfaces for engagement and learning. Science, 323, 66–69. 

Farmer, L. S.  J. (2008). Teen girls and technology: What's the problem, what's the solution? New York, 
NY: Teachers College Press.  

Fernandez, C., & Yoshida, M. (2004). Lesson study: A Japanese approach to improving mathematics 
teaching and learning. Mahwah, N.J: Lawrence Erlbaum Associates.  

Harris, J., Mishra, P., & Koehler, M. (2009). Teachers' technological pedagogical content knowledge and 
learning activity types: Curriculum-based technology integration reframed. Journal of Research 
on Technology in Education, 41(4), 393-416.  

Ito, M. (2009). Hanging out, messing around, and geeking out: Kids living and learning with new media. 
Cambridge, MA: MIT Press. 

James, C. (in press). Disconnected: Youth, new media, and the ethics gap. Boston, MA: MIT Press.  

Jenkins, H. (2009). Confronting the challenges of participatory culture: Media education for the  21st 
century. Cambridge, MA: MIT Press. 

Kale, U., Brush, T., Bryant, A., & Saye, J. (2011). Online communication patterns of teachers. Journal of 
Interactive Learning Research, 22(4), 489-520.  
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Koehler, M. J., & Mishra, P. (2009). What is technological pedagogical content knowledge? 
Contemporary Issues in Technology and Teacher Education, 9(1), 60-70.  

Linn, M. C., & Bat-Sheva Eylon. (2011). Science learning and instruction: Taking advantage of 
technology to promote knowledge integration . New York, NY: Routledge.  

Lye, S. , Wee, L. , Kwek, Y. , Abas, S. , & Tay, L. (2014). Design, customization and implementation of 
energy simulation with 5e model in elementary classroom. Journal of Educational Technology & 
Society, 17(3), 121.  

Martinez, S. L., & Stager, G. (2013). Invent to learn: Making, tinkering, and engineering in the 
classroom. Torrance, CA: Constructing Modern Knowledge Press.  

Meyer, D. (2010). Math class needs a makeover. Retrieved from 
http://www.ted.com/talks/dan_meyer_math_curriculum_makeover?language=en  

National Research Council. (2011). Successful K-12 STEM education: Identifying effective approaches 
in science, technology, engineering, and mathematics. Committee on highly successful science 
programs for K-12 science education. Board on Science Education and Board on Testing and 
Assessment, Division of Behavioral and Social Sciences and Education. Washington, DC: The 
National Academies Press. 

National Research Council. (2011). Successful K-12 STEM Education: Identifying Effective Approaches 
in Science, Technology, Engineering, and Mathematics. Washington, DC: The National Academy 
Press. Retrieved from http://www.nap.edu/catalog.php?record_id=13158 

NGSS Lead States. (2013). Next Generation Science Standards: For states, by states. Washington, DC: 
The National Academies Press. 

Nussbaum-Beach, S., & Hall, L. R. (2011). The connected educator: Learning and leading in a digital 
age. Bloomington, IN: Solution Tree.  

Papert, S. (1980). Mindstorms: Children, computers, and powerful ideas. New York, NY: Basic Books. 

Richardson, W., & Mancabelli, R. (2011). Personal learning networks: Using the power of connections to 
transform education. Bloomington, IN: Solution Tree.  

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009). 
Technological pedagogical content knowledge (TPACK): The development and validation of an 
assessment instrument for preservice teachers. Journal of Research on Technology in Education, 
42(2), 123-149.  

Stepanek, J., Appel, G. L., Melinda, Mangan, M. T., & Mitchell, M. (2007). Leading lesson study: A 
practical guide for teachers and facilitators. Thousand Oaks, CA: Corwin Press.  

Strudler, N., & Hearrington, D. (2009). Quality support for ICT in schools. In Voogt, J. and Knezek, G. 
(eds.), International handbook of information technology in primary and secondary education 
(pp. 579–596). New York, NY: Springer.  
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U.S. Department of Education, Office of Educational Technology. (2010). Transforming American 
Education: Learning Powered by Technology. Retrieved from 
http://www.ed.gov/sites/default/files/netp2010-execsumm.pdf 

Warschauer, M., & Matuchniak, T. ( 2010). New technology and digital worlds: Analyzing evidence of 
equity, access, use, and outcomes. Review of Research in Education 34, 179–225. 
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