
1  

University of Indianapolis 
EDUC 653: Integrating Technology into STEM (3 credit hours) Syllabus 

Winter/Spring I: 1/17/23 – 3/3/23 
Format: Online Asynchronous 

 
 
 

Instructor Information 
Dr. Gaoming Zhang 
ESCH Hall 244H 
Office: (317) 788-3345 
zhangg@uindy.edu 

 
Course description: Technology supports teachers in their efforts to empower and engage 
students. Modules are designed to help participants interact with different roles that 
technology plays in STEM education: 1) technology as educational/instructional technology, 2) 
technology as coding or computational thinking; and 3) content-specific technology as tools and 
practices used by science, mathematics, and engineering practitioners. In each module, 
participants will not only explore new technologies as learners, but also design learning 
materials/activities that integrate those new technologies. 

 
Required Materials 

• Selected Readings in Brightspace 
• Stable internet connection 

 
Objectives 
Each participant will be designing a technology and STEM teaching portfolio tailored to the specific 
classes and learning environment in which the participant is working with in their schools. The 
technology and STEM teaching portfolio will compile participants’ work throughout the semester. 
At the end of this course, participants will: 

● Understand major concepts and theories in instructional technologies and use these 
concepts and theories to guide their selection, design, and integration of technology in 
their lessons 

● Have a solid understanding of computational thinking 
● Apply coding to create learning materials/activities that can better support their students’ 

needs 
● Design learning experiences that will enable K-12 students to use technology to analyze 

real-life data 
● Design learning experiences that will enable K-12 students to engage in engineering 

practices 
● Design learning experiences that will integrate simulations and sandboxes to promote 

STEM learning. 

mailto:zhangg@uindy.edu
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School of Education Mission Statement 
The School of Education prepares transformative educators who work alongside communities to 
learn deeply and disrupt educational and social injustice. 

• We believe effective educators practice and promote self-efficacy, creativity, and 
curiosity to create inclusive, relationship-driven, connected communities of 
learners. 

• We believe effective educators advocate for social justice and equitable 
learningopportunities in order for all students to achieve their highest 
potential. 

• We believe effective educators are servant leaders who positively impact the future 
ofeducation in our society. 

 
University Learning Goals 
The four university-wide learning goals are: 

1. Critical Thinking – Participants will employ the use of reason in order to make a 
judgments on best practices for their own students in the classroom. 

2. Creativity – Participants will develop or apply something new, innovative, imaginative, 
or divergent through the design of their project-based learning unit. 

3. Social Responsibility – Participants will develop the self, moral, consciousness, and 
responsiveness to others. Participants will design a project that helps the 
communityand/or develops empathy in others around a societal issue. 

4. Performance – Participants will present their projects digitally. 
 

Conceptual Framework and Statement of Professional Disposition: 
Teachers are decision-makers who employ their talents, knowledge, and skills who… 

1. Combine content and pedagogical knowledge and tools of inquiry to develop 
meaningful and accessible learning progressions. 

2. Create inclusive learning environments where educators and learners work together 
toconstruct meaningful learning. 

3. Construct high quality assessments to inform practice and provide meaningful 
feedbackto learners. 

4. Collaborate and communicate with learners, P-12 educators, and community 
membersto create a community of practice. 

5. Critically reflect on the process of teaching and learning to promote insight and action. 
6. Cause positive change through leadership and advocacy. 
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Course Frameworks 
TPACK is a technology integration framework that identifies 
three types of knowledge instructors need to combine for 
successful instructional technology integration— 
technological, pedagogical, and content knowledge (a.k.a. 
TPACK, Mishra & Koehler, 2006). 

 
Our work and discussions of technology in STEM education 
in course is well contextualized in what we believe as 
fundamentals of teaching. 

 
High-Leverage Practices are used as the framework to interconnect participants’ use of technology with 
teaching methods. As defined by TeachingWorks (2013), High-Leverage practices are the fundamentals of 
teaching. “High-leverage practices are the fundamentals of teaching. These practices are used constantly 
and are critical to helping students learn important content. The high-leverage practices are also central 
to supporting students’ social and emotional development. These high-leverage practices are used across 
subject areas, grade levels, and contexts. They are “high-leverage” not only because they matter to 
student learning but because they are basic for advancing skill in teaching.” (TeachingWorks, 2013). It 
includes 19 practices. 

1. Leading a group discussion. 
2. Explaining and modeling content, practices, and strategies 
3. Eliciting and interpreting student thinking 
4. Diagnosing particular common patterns of student thinking and development in a subject-matter 

domain. 
5. Implementing norms and routines for classroom discourse and work 
6. Coordinating and adjusting instruction during a lesson 
7. Specifying and reinforcing productive student behavior 
8. Implementing organizational routines 
9. Setting up and managing small group work 
10. Building respectful relationships with students 
11. Talking about a student with parents or other caregivers 
12. Learning about students’ cultural, religious, family, intellectual, and personal experiences and 

resources for use in instruction 
13. Setting long- and short-term learning goals for students 
14. Designing single lessons and sequences of lessons 
15. Checking student understanding during and at the conclusion of lessons 
16. Selecting and designing formal assessments of student learning 
17. Interpreting the results of student work, including routine assignments, quizzes, tests, projects, 

and standardized assessments 
18. Providing oral and written feedback to students 
19. Analyzing instruction for the purpose of improving it 
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Expectations 
1. All coursework, both in and out of class, is expected to be of high quality and reflect 

your development as a professional. All assignments must demonstrate excellent oral 
and written communication skills expected of professional educators. Failure to do so 
may impact the final course grade. 

2. Participants are expected to be punctual, participate fully and in a courteous manner, 
take responsibility for meeting deadlines, completing assigned readings, etc. Failure to 
do so may impact the final course grade. 

3. Demonstration of dispositional characteristics and professional behavior that 
contribute to effective teaching/learning performances. (See “Conceptual Framework 
and Statementof Professional Dispositions”). Failure to do so may impact the final 
course grade. 

4. Participants are expected to demonstrate Netiquette in their communication with 
instructor and with peers. Some things to remember when communicating online and 
through email: 
• Greet the receiver of your message with the proper salutation: Professor or Dr. Zhang 
• Keep messages short; get to the point and be specific 
• Be polite – please and thank you go a long way! 
•  DO NOT WRITE IN ALL CAPS; this indicates that you are yelling. Be conscious of unintended tone 

in what you write 
• Write coherent, grammatically correct messages 
• Follow the conventions of Standard English - no text message language 
• Know where you are sending your message and to whom you are sending 
• Avoid long-winded emails & TMI: if you can’t say it in fewer than three sentences, make an 

appointment to see me in person. 

5. Confidentiality of student, teacher, and school names and information is critical. Use 
pseudonyms for students, teachers, and schools in class discussions and written 
work. Your classmates and instructor should not be able to attach a real name and/or 
locationwith any student information. Please respect the privacy and confidentiality 
of others. Failure to do so may impact the final course grade. 

 
Policies 
1. Communications & engagement 

Communications with the instructor and with peers are necessary for success in 
developing the lessons/projects required in this course. The course is asynchronous. 

 
2. Course and Assessment Accommodations Policy: 

If you have a disability that may have some impact on your work in this class and for which 
you may require accommodations, please inform me immediately so that your learning 
needs may be appropriately met. Participants with a disability must register withthe 
Services for Students with Disabilities office (SSD) in Schwitzer Center 206 (317- 788-6153 / 
www.uindy.edu/ssd) for disability verification and for determination of reasonable 
academic accommodations. 

http://www.uindy.edu/ssd)
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3. Academic Integrity and Academic Misconduct: 
The students, faculty, and administrators of the University of Indianapolis commit 
themselves to the highest level of ethical conduct in academic affairs. The University of 
Indianapolis, therefore, adopts regulations concerning Academic Misconduct to safeguard 
the academic integrity of the institution. Academic Misconduct includes, but is not limited 
to, the following circumstances: (A) Cheating, (B) Fabrication, (C) Plagiarism, (D) 
Interference, (E) Violation of Course Rules, (F) Facilitating Academic Dishonesty, and (G) 
Abuse of Confidentiality. For a full statement of the policy refer to the Universityof 
Indianapolis Student Handbook, Section I, Academic Information. 

 
4. Plagiarism and Cheating Policy: 

Plagiarism and cheating will not be tolerated. Please do not make the poor choice to engage 
in these activities in this course. The result of such will be a “zero” on the designated 
assignment and possible failure of the course. In addition, the University maytake further 
action. 
Copying from texts or other people’s work, including the internet, without citation, is 
unethical and may be illegal. This also includes the work of other participants. Keep in mind 
that even when paraphrasing, the text MUST be cited. This policy includes cheating, 
copying, or otherwise being dishonest about class work, all of which can resultin a failing 
grade. (See “Academic Misconduct” in student Handbook). 

 
Grades 
Homework will be due every Wednesday at 5pm. New homework will be assigned every 
Wednesday at5pm. All assignments will be graded on a point scale. Grades will be determined on 
an earned/possible basic percentage formula. Final grades will be calculated according to the 
following scale. 

 
The grading scale is: 

A 100 – 95 % A- 94 – 90 %  
B+ 87 – 89 % B 84– 86 % B- 80 – 83 % 
C+ 77 – 79 % C 74 – 76 % C- 70 – 73 % 
D+ 67 – 69 % D 64 – 66 % D- 60 – 63 % 
F 60 and below   

 
Policy on Late Assignments: Assignments will be turned in by the announced due dates and 
times. Assignments are to be submitted online using BrightSpace, unless otherwise noted. I will 
accept assignments after the due date, but late work will receive 50%of the allocated points. I 
will not accept any late work for points after the eighth day and zero points will be given. 

 
Policy on Lost Assignments & Computer Accidents: You should always keep a copy of every 
computer file or paper you turn in until your work is graded and you have received your 
coursegrade. Also, please make sure you save your work frequently and keep backup copies 
of your files when using a word processor. Computer accidents, while very unfortunate, are 
not an acceptable excuse to avoid penalties for late work. 
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Electronic Conference and Mail 
I will post assignments, study guides, questions about the readings, class notes, and other 
important information regularly to BrightSpace course site. Please submit all written 
assignmentselectronically using this same site. Your expected to check BrightSpace and UIndy 
email regularly. 
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Weekly Schedule 
(Subject to Change) 

See BrightSpace for updates/changes 
Week Topic Type Schedule Activity/Assignment 
1 Course overview Asynchronous -Read syllabus 

-Read Ellis (2020) 
-Goal setting 
-Team building 

-Can you picture this? 
Activity (Google Slide 
Doodle) 
-Discussion Forum on 
Ellis (2020) 
-K-W-L chart (goal 
setting) 
-Team building activity 

2 Module 1: 
Technology as 
Educational or 
Instructional 
Technology 
(Perspective 2 by 
Ellis, 2020)1 

Asynchronous Framework for 
technology integration 
--Read and discuss 
Hughes, Thomas, & 
Scharber (2006). 
-Read and discuss Mishra 
& Koehler (2009) 

-Discussion Forum 
-Technology and 
Teaching portfolio#1 

3-4 Module 2: 
Technology as 
Coding or 
Computational 
Thinking 
(Perspective 3 by 
Ellis, 2020) 

Asynchronous Coding and 
computational thinking 
-ISTE standards on 
Computational Thinking 
(ISTE, 2016) 
-Read Smith, G. (2018). 
-Read Cummins, K. 
(2020). 

-Scratch basics #1-6 
-Technology and 
Teaching portfolio#2: 
Coding/Scratch 
project 

5-6 Module 3: 
Technology as 
Tools and Practices 
Used by Science, 
Mathematics, and 
Engineering 
Practitioners 
(Perspective 4 by 
Ellis) 

Asynchronous Analyzing real-life data Select two out of the 
following three units 
-Portfolio #3: Data 
-Portfolio #4: 
Engineering 
-Portfolio #5: 
Simulations 

Asynchronous Engage in Engineering 
Practices 

Asynchronous Play with simulations and 
sandboxes 

7 Presentation and 
Feedback 

Asynchronous • Record/publish your presentation 
• Review your peers’ presentation and 

provide feedback 
• Course feedback 

 
 
 

1 Perspective 1 in Ellis’ model views technology as vocational education, industrial arts, or the product of 
Engineering. That perspective is covered in another course in the STEM certificate program and therefore is 
not integrated in the current course. 
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Videos and Online Resources 
Computational thinking 
These four videos illustrate how students learn computational thinking by conducting real 
research, programming robots, decomposing societal problems and using algorithms to automate 
processes. 
Computational Thinker 5a: Problem Definitions 
Computational Thinker 5b: Data Sets 
Computational Thinker 5c: Extract Key information 
Computational Thinker 5d: Algorithmic Thinking 

http://www.innovativeteachingideas.com/blog/five-reasons-why-computational-thinking-is-an-
http://www.edsurge.com/news/2013-05-08-learn-to-code-code-to-learn
http://www.gettingsmart.com/2018/03/09/computational-
http://www.teachingworks.org/work-of-teaching/high-leverage-practices
http://www.edsurge.com/news/2016-08-06-what-s-
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Technologies as Instructional Technology**2 

• edPuzzle 
• SeeSaw 
• GeoGuesser 
• Loom 

 
Technologies as Coding/Computational Thinking 
• Scratch 

 
Technologies for Analyzing real-life data 
• Playground Physics 
• CODAP 
• High-Adventure Science 
• NOVA Labs 
• Arduino Science Journal 
• Scoutlier 
• BioInteractive 

 

Technologies to Engage in Engineering Practices 
• OK Go Sandbox 
• Jet Propulsion Laboratory 
• Curiosity Machine 
• Design Squad Global 
• DIY Sun Science 
• UL Xplorlabs 
• Autodesk Design Academy 

 
Technologies for Simulations and Sandboxes 
• Nico & Nor Wonder Farm 
• PhET Interactive Simulations 
• Prepmagic 
• http://wearablelearning.org/ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 Multiple technologies are provided for each theme to accommodate participants’ specific needs of content, grade level, 
and learning environment. 

http://wearablelearning.org/
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