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COURSE INFORMATION 

 

TED 4550 - 002: Computational Thinking for Educators 

CRN: 17597 

Term: Fall 2025 

Delivery Method: 100% Online, asynchronous 

 

INSTRUCTOR INFORMATION 

Rashan Isaac M.A. Ed, reisaac4@utep.edu 

Written Communication: When emailing, make sure you communicate through UTEP email only. 

Phone Number: N/A 

Office Hours: 

• Virtual: By appointment 

 

* RATIONALE FOR THE COURSE 

This course focuses on developing computational thinking competencies for educators. It 

covers the use of computational methods in the teaching/learning process, including 

decomposition, pattern recognition, data structures, abstraction, and algorithmic thinking. In 

addition, the course covers the appropriate selection and use of computational tools designed to be 

cognitive partners of the humans operating them. It will inform educators who are concentrating 

on becoming teachers, instructional designers, and training facilitators about computational 

thinking and associated tools. The course fits within a larger national trend to incorporate 

computational thinking into the curriculum through standalone curricula and standards, and in 

support of the learning processes in other disciplines. 

COURSE DESCRIPTION 

TED 4350 is a required 3-credit core course for all Education majors. This course focuses 

on developing computational thinking competencies for educators. It covers the use of 

computational methods in the teaching and learning process, including decomposition, pattern 

recognition, data structures, abstraction, and algorithmic thinking. In addition, the course covers 

the appropriate selection and use of computational tools designed to be cognitive partners of the 

Course Information  
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humans operating them. It will inform educators who are pursuing careers as teachers, instructional 

designers, and training facilitators about computational thinking and associated tools. The course 

aligns with a broader national trend to integrate computational thinking into the curriculum through 

standalone curricula and standards, as well as to support learning processes in other disciplines. 

 

The class presents an approach to communication that helps students determine the most 

effective strategies, arrangements, and media to use in different rhetorical contexts. It teaches 

students a systematic approach for analyzing rhetorical situations and then producing a variety of 

documents and presentations while gaining more confidence and fluency in visual, oral, and 

written communication. In addition, because communication is central to being an active and 

engaged member of society, the course also provides a space for informed advocacy. 

This course examines various forms of computational thinking and tools that facilitate the 

development and application of computational thinking skills. It follows a framework of (1) 

learning about computers, (2) learning from computers, and (3) learning with computers. It covers 

different models of computational thinking and a wide variety of computational tools designed to 

foster learning and teaching processes by methodically applying a computational approach. 

Students will explore various computational thinking skills and tools that enhance human 

computational capabilities and use computational techniques to engage with different academic 

subjects and concepts encountered in the learning process. 

* COURSE OBJECTIVES 

 

Upon completion of this course, students will be able to: 

• Examine various ways of computationally thinking and organizing data. 

• Compare and contrast different computational tools that enhance human capabilities 

of computational thinking. 

• Use decomposition, pattern recognition, data structures, abstraction, and 

algorithmic thinking to manipulate data. 

• Interact with computational tools to produce optimal results for methodical analysis. 

• Assess the usefulness of computational skills and tools for optimal use in a 

teaching/learning context in their respective teaching disciplines. 

• Create a learning module that effectively utilizes computational skills and thinking 

in either solving an ill-structured problem or generating insights through data 

manipulation. 

TEKS 

• Chapter 126. Texas Essential Knowledge and Skills for Technology Applications 

Subchapter A. Elementary 

• Chapter 126. Texas Essential Knowledge and Skills for Technology Applications 

Subchapter B. Middle School 

 

• Chapter 126. Texas Essential Knowledge and Skills for Technology Applications 

Subchapter C. High School 
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STUDENT LEARNING OUTCOMES: 

 

The student will: Assessments 

 

• Examine various ways of computationally 

thinking and organizing data. 

• Unplugged algorithmic 

project (Model Eliciting 

Activity) 

• Problem/Data 

Identification Project 

• Compare and contrast different computational 

tools that enhance human capabilities of 

computational thinking. 

• Collaborative project to 

develop a public-facing 

computational tool guide 

for teachers and students 

• Utilize decomposition, pattern recognition, data 

structures, abstraction, and algorithmic thinking to 

manipulate data effectively. 

• Data Manipulation project 

with publicly available 

data 

• Interact with computational tools to produce 

optimal results for methodical analysis. 
• AI-based project 

• Assess the usefulness of computational skills and 

tools for optimal use in a teaching/learning context 

in their respective teaching disciplines. 

• Enhancing the Lesson 

Module project 

• Create a learning module that meaningfully 

applies computational skills and thinking to either 

solve an ill-structured problem or generate insights 

through data manipulation. 

• Design of the Lesson 

Module project 

 

EDGE ADVANTAGES 

This course will equip students with essential Edge Advantages that contribute to their 

professional and personal development. Through the completion of course requirements and 

assignments, such as team projects, presentations, and essays, students will develop the 

following Edge Advantages: 
 

 

 

Problem-Solving Assignments will challenge students to identify and address 

complex issues using innovative and analytical approaches. 
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Communication Class discussions and written assignments will improve 

students' skills in articulating ideas clearly and persuasively in 

both oral and written forms. 

 

 

Social 

Responsibility 

Through community engagement opportunities and course 

content that encourages ethical considerations, students will 

foster a sense of responsibility towards their community and 

society at large. 
 

 

Confidence By actively participating and completing assignments, 

students will build self-assurance in their abilities to tackle 

academic and real-world challenges. 

 Critical Thinking The course's emphasis on computational thinking in 

strengthens students' abilities to think critically and make 

informed decisions. 

 

* REQUIRED MATERIALS 

• Porzak, R., & Psomos, P. (Eds.) (2023) Computational Thinking for Teachers and 
Classes. Innovatio Press, Lublin. 

• Kong, S. C., Abelson, H., & Kwok, W. Y. (2022). Introduction to Computational 
Thinking Education in K–12. MIT Press. 

• Beecher, K. (2017). Computational thinking. A Beginner's Guide to Problem Solving and 
Programming. BCS Press. 

• The course does not use a textbook. All reading resources are available on Blackboard Ultra 

 

* ASSIGNMENTS AND GRADING 

Typically, there will be assigned readings in every weekly module, along with discussion 

boards and an assignment. There is a great deal of reading and writing in this course, and 

it is difficult to catch up if you fall behind. Please let me know if you are unavailable, or 

unable to complete an assignment due to some conflict, or if there is a network or access 

problem. I must know in time to work with you. 

Grading. Details for each assignment can be found in the assignments on Blackboard 

Ultra, located within our online course site. 

Please ask early, clarifying questions. Please read and respond to the feedback I provide 

when appropriate. If you are asked to make revisions, please do so. If you have any 

questions or require clarification on the feedback, please don't hesitate to ask. 

 

All assignments must be submitted by the given deadline; coursework IS ALWAYS 

DUE by 11:59 PM on the day indicated in the task directions, unless otherwise 

stated. 
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File Names for submitted work: File names for documents submitted by students 

should follow these guidelines: (1) No spaces in the names, (2) appropriate file 

extensions such as docx, or pdf, or pptx for the file type, (3) 

Lastnamefirstname_exercisename.xxx". 

How Grades are Determined 

Grade Percentage of Points 

A 90-100 

B 80-89 

C 70-79 

D 60-69 

F Below 60 
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o 15 points: Unplugged algorithmic project (Model Eliciting Activity, MEA) Project A 

o 15 Points: Problem/Data Identification Project - Data Manipulation project with publicly 
available data. Project B 

o 15 Points: Collaborative project to develop a public-facing computational tool guide for 
teachers and students. Project C 

o 15 Points: CT in practice. Project D 

o 15 Points: Enhancing the Lesson Module Project. Project E, Dr. Bausch 

o 15 Points: Design of the Lesson Module Project. Project F, Final Lesson Plan 

o 10 Points: Participation 

 

How to successfully participate in the discussion board: 

Active participation is a must in this course. Each week, one or more key discussion 

questions, activities, debates, and other resources will be posted. Generally, you will be 

required to respond to the main discussion and then also make comments (a minimum of 

3) on the responses of others in the course. Please note that the quantity of responses is 

not as important as the quality of the responses. A running dialogue about course topics 

will be maintained via the Canvas discussion forums. It is expected that you will fully 

participate in the online discussions. This means posting your own thoughts about the 

weekly topics, commenting on others' ideas, and responding to questions about your own 

postings. Class participation points will be based more on quality than quantity. While it 

is relatively easy to post numerous, non-substantive comments, it takes more thought and 

effort to post intelligent, meaningful comments that advance the discussion. For example, 

meaningful posts end with: 

• Provide concrete examples, perhaps from your own experience. 

• Identify consequences or implications. 

• Challenge something that has been posted – perhaps by playing devil's 

advocate. 

• Pose a related question or issue. 

• Suggest a different perspective or interpretation. 

• Pull in related information from other sources – books, articles, websites, 

courses, etc. 

 

Consider your time commitment to our online discussions to be critical to your 

success as a learner, as well as to the success of the course. Because ongoing 

participation is expected, a substantial number of points for each week's assignment will 

be based on participation. Participation scores will be based on three primary criteria: 
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1. Frequency and timeliness of postings. 

2. Content of your postings (the thoughtfulness/reflection that goes into your 

responses and the extent to which they address the topic for the week, 

including the assigned readings. 

3. Respect towards other learners 

 

Discussions will run from Monday to Saturday. 

After this period, discussion postings will no longer count toward grades. You are 

expected to participate throughout the week in the discussions – do not clump them all 

together on one day (especially at the end of the week). We will grade on Sundays. 

You are expected to contact me for help if needed throughout the semester. 

We are available to meet throughout the semester by appointment. You can email us 

for a quick response or to arrange a phone, Zoom, or in-person meeting. Our emails are in 

Canvas. You can expect a response from us within 24-48 hours (usually within 24 hours) 

for any email communication you send. Be proactive and reach out if you feel that some 

feedback would be helpful to you at that time. 

 

Project A: Examine various ways of computationally thinking and organizing data. 

You will encounter a series of learning activities called Model Eliciting Activities. 

Choose from an existing bank of Model Eliciting Activities (MEAs) or create your own 

MEA to work through the activity, inventing and testing a model using an unplugged (non- 

electronic/digital) approach. MEAs are interdisciplinary, open-ended projects that use data 

and algorithmic thinking to solve real-world problems. The assignment includes the 

production of a reflection on how your algorithmic approach evolved throughout the 

project. 

Project B: Compare and contrast different computational tools that enhance human 

capabilities of computational thinking. This project is a two-phase one: 

Phase 1: Identify a puzzling question, a problem to be solved from your life or 

work context that has existing data (or easy access to some data), and the data can help 

satisfy the question or find a solution. For this first phase, produce a problem 

statement/curiosity statement, describe the data which are available or how to obtain it 

if not readily available. Describe how you would currently manipulate the data to 

receive usable information from the data. 

Phase 2: In the second phase of this project, select appropriate computational tools, 

and select different computational skills that would help you find information in the 

data that you have available. Please indicate at least two distinct processes, skills, or 

tools you would be using. In the final step, apply one of the approaches and execute it. 

You are allowed to join forces with another student, or you can work alone. As products 

of this activity, the instructor expects: (a) a revision of your approach (if needed based 



8 

Updated 08/24/2025 

 

on new information or your learning, (b) a document listing your selected tools/skills 

and a description why they would be appropriate, (c) two processes in step-by-step 

details, and (d) a final report showing the results of the execution of one approach. 

Project C: Use decomposition, pattern recognition, data structures, abstraction, and 

algorithmic thinking to manipulate data. 

You will explore various computational tools and skills to be used in classrooms, 

enhancing thinking processes and supporting methodical investigation of puzzling 

questions or problems. 

Together, we will create a Google document (format to be collaboratively decided) 

which will be public-facing. The document contains various computational tools and 

skills, your experience with these tools (as you will test and explore many tools for this 

activity), and a multi-dimensional rating scale (dimensions to be collaboratively 

determined), which will provide teachers and students with an indication of the tool's 

usefulness in enhancing learning processes. Your contribution will be assessed based on 

your participation in our ongoing asynchronous discussion and the quality of the text you 

produce for the guide. In addition, you will be responsible for quality control of others' 

production and contributions. 

Project D: Assess the usefulness of computational skills and tools for optimal use in a 

teaching/learning context in their respective teaching disciplines. 

Many AI-based tools are taking on the role of computational thinking and enhancing 

our human, limited capabilities. This project will allow you to explore (in a creative way) 

the different ways in which AI-based tools can act as cognitive partners. 

For this assignment, you will learn how to probe AI tools and use computational tools 

to write a data-rich and accurate report on a topic of your choice. The subject should be 

complex and rich enough to warrant a comprehensive report. The assignment consists of 

(a) a report and (b) a process and reflection paper in which you share a detailed account of 

your activities and what you have learned about AI tools as cognitive partners. 

Project E: Create a learning module (or identify one) that meaningfully applies 

computational skills and thinking in either solving an ill-structured problem or 

generating insights through data manipulation. 

Computational thinking and tools can enhance many different learning activities. For 

this assignment, please choose a learning module (either one you have readily available to 

you through other courses or one from a bank provided by the instructor). Identify "spots" 

in the lesson module where the activity and the learning/teaching processes would benefit 

from a computational thinking element. Develop an add-on lesson component by outlining 

the computational thinking process idea you have identified. The product for the assignment 

is the lesson plan, accompanied by a rationale that explains how it enhances the learning 

process and complements the existing module. 

Project F: Similar to Activity E, now create a lesson module in which the use of 

computational thinking and skills takes a central role. The subject and lesson plan are your 
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choice. The product for the assignment is the lesson plan, accompanied by a rationale that 

explains how computational thinking enhances the learning process. 

 

TECHNOLOGY REQUIREMENTS 

Course content is delivered online through the Blackboard learning management system. 

Ensure your UTEP email account is working and that you have access to the Web and a stable web 

browser. Google Chrome and Mozilla Firefox are the recommended browsers for Blackboard; 

other browsers may cause compatibility issues. When experiencing technical difficulties, try 

updating your browser, clearing your cache, or switching to a different browser. 

You will need to have access to a computer or laptop, a webcam, and a microphone. You 

will need to download or update the following software: Microsoft Office, Adobe Acrobat Reader, 

Windows Media Player, QuickTime, and Java. Ensure that your computer hardware and software 

are up to date and can access all parts of the course. 

 

Suppose you do not have a word-processing software. In that case, you can download Word 

and other Microsoft Office programs (including Excel, PowerPoint, Outlook, and more) for free 

via UTEP's Microsoft Office Portal. Click the following link for more information about Microsoft 

Office 365 and follow the instructions. 

 

IMPORTANT: If you encounter technical difficulties beyond the scope of 

troubleshooting, please don't hesitate to contact UTEP Technology Support, as they are specifically 

trained to assist with the technological needs of students. Please do not contact me for this type of 

assistance. The Help Desk is much better equipped to assist you than we are. 
 

Because this is an online class, we won't see each other in the ways you may be accustomed 

to, such as during class time, small group meetings, and office hours. However, there are several 

ways we can keep the communication channels open: 

• Office Hours: Although we will not be meeting on campus, I will still hold office hours 

to address your questions and comments about the course. Our office hours will be held 

on Teams. Please reach out to me to schedule an appointment to meet. 

 

• Email: UTEP email is the best way to contact me. I will make every attempt to respond 

to your email within 24-48 hours of receipt. When emailing me, please ensure you use 

your UTEP student account and include the course number in the subject line. In the body 

of your email, clearly state your question. At the end of your email, be sure to put your 

first and last name, and your university identification number. 

Course Communication: How we will stay in contact with each other 
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• Discussion Board: If you have a question that you believe other students may also have, 

please post it in the Help Board of the discussion boards inside Blackboard. Please 

respond to other students' questions if you have a helpful response. 

• Announcements: Check the Blackboard announcements regularly for updates, deadlines, 

and other essential messages. 

 

NETIQUETTE 

As we know, online communication can sometimes be challenging. It's possible to 

miscommunicate what we mean or misunderstand what our classmates mean, given the lack of 

nonverbal cues and immediate feedback. Therefore, please keep these netiquette (network 

etiquette) guidelines in mind. Failure to observe them may result in disciplinary action. 

o Always consider the audience. This course is college-level; therefore, all 
communication should reflect polite consideration of others' ideas. 

o Respect and courtesy must be provided to classmates and to the instructor at all 
times. No harassment or inappropriate postings will be tolerated. 

o When reacting to someone else's message, address the ideas, not the person. 
Post only what anyone would comfortably state in a face-to-face situation. 

o Blackboard is not a public internet venue; all postings to it should be considered 

private and confidential. Whatever is posted in these online spaces is intended for 

classmates and the professors only. Please do not copy documents and paste them 

to a publicly accessible website, blog, or other space. 
 

 

 

ATTENDANCE AND PARTICIPATION 

Attendance in the course is determined by participation in the course's learning activities. 

Your participation in the course is essential not only for your learning and success but also for 

fostering a community of learners. Participation is determined by completion of the following 

activities: 

o Reading/viewing all course materials to ensure understanding of assignment requirements 
o Participating in engaging discussions with your peers on the discussion boards (grading 

rubric provided in the "grading information" area of each forum) 

o Participating in scheduled Blackboard Collaborate sessions 

o Other activities, as indicated in the weekly modules 

Because these activities are designed to contribute to your learning each week, they cannot 

be made up after their due date has passed, unless you have previous permission from the 

instructors. 

Course Policies: What do you need to do to be successful in the course 
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* EXCUSED ABSENCES AND/OR COURSE DROP POLICY 

According to the UTEP Catalog, "At the discretion of the instructor, a student can 

be dropped from a course because of excessive absences or lack of effort. A grade of "W" 

will be assigned before the course drop deadline, and a grade of "F" after the course drop 

deadline." See Policies and Regulations in the UTEP Undergraduate Catalog for a list of 

excused absences. Therefore, if we find that, due to non-performance in the course, you 

are at risk of failing, I will drop you from the course. I will provide 24 hours' advance 

notice via email. 

 

DEADLINES, LATE WORK, AND ABSENCE POLICY 

Major Writing Assignments 

• Major writing assignments will be due on Sundays at midnight (11:59 PM). No 
late work will be accepted unless the reason is deemed excusable. 

 

MAKE-UP WORK 

Make-up work will be given only in the case of a documented emergency. Note that make- 

up work may be in a different format than the original work, may require more intensive 

preparation, and may be graded with penalty points. If you miss an assignment and the reason is 

not considered excusable, you will receive a zero. It is therefore essential to contact me in advance, 

if possible, and provide proper documentation explaining why you missed a specific course 

requirement. Once a deadline has been established for make-up work, no further extensions 

or exceptions will be granted. 

 

ALTERNATIVE MEANS OF SUBMITTING WORK IN THE CASE OF 

TECHNICAL ISSUES 
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I strongly recommend that you submit your work with plenty of time to spare, in case you 

encounter a technical issue with the course website, network, or your computer. I also suggest you 

save all your work (answers to discussion points, quizzes, exams, and essays) in a separate Word 

document as a backup. This way, you will have evidence that you completed the work and will not 

lose credit. If you are experiencing difficulties submitting your work through the course website, 

please get in touch with the UTEP Help Desk. You can email me your backup document as a last 

resort. 

 

INCOMPLETE GRADE POLICY 

Incomplete grades may be requested only in exceptional circumstances after you have 

completed at least half of the course requirements. Talk to me immediately if you believe an 

incomplete is warranted. If granted, I will establish a contract of work to be completed with 

deadlines. 

 

* ACCOMMODATIONS POLICY 

The University is committed to providing reasonable accommodations to students with 

documented disabilities. Students who become pregnant may also request reasonable 

accommodations, in accordance with state and federal laws, regulations, and University policy. 

Accommodations that constitute undue hardship are not reasonable. To make a request, please 

register with the UTEP Center for Accommodations and Support Services (CASS). Contact CASS 

at 915-747-5148, email them at cass@utep.edu, or apply for accommodations online via the CASS 

portal. 

 

* SCHOLASTIC INTEGRITY 

Academic dishonesty is strictly prohibited and constitutes a violation of the UTEP 

Handbook of Operating Procedures. It includes, but is not limited to, cheating, plagiarism, 

and collusion. Cheating may involve copying from or providing information to another 

student, possessing unauthorized materials during a test, or falsifying research data on 

laboratory reports. Plagiarism occurs when someone intentionally or knowingly represents 

the words or ideas of another as one's own. Collusion involves collaborating with another 

person to commit any academically dishonest act. Any act of academic dishonesty 

attempted by a UTEP student is unacceptable and will not be tolerated. All suspected 

violations of academic integrity at The University of Texas at El Paso must be reported to 

the Office of Community Standards for possible disciplinary action. To learn more, please 

visit HOOP: Student Conduct and Discipline. 

 

*GUIDANCE ON ARTIFICIAL INTELLIGENCE 

 

AI is allowed only with prior permission from the instructor. 

The use of AI technologies or automated tools, particularly generative AI such as ChatGPT 

or DALL-E, is only allowed with the instructor's prior approval. Without permission, you will be 

expected to think creatively and critically to complete assignments without assistance from these 

tools. 

mailto:cass@utep.edu
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If permitted to use any of these tools, students must properly cite and provide full credit 

to the program used upon submission of every relevant assignment. For example, text generated 

using ChatGPT must be cited: 

Chat-GPT(version). Date of query (year/month/day). "Text of your query." 

Generated using OpenAI. https://chat.openai.com/ 

 

A short paragraph describing how the tool(s) was/were used for the assignment must be 

included. 

AI is allowed with proper acknowledgement. 

The use of AI technologies or automated tools, particularly generative AI such as ChatGPT or 

DALL-E, is only permitted with proper attribution given for their use. 

 

Students must properly cite and give full credit to the program used in every relevant 

assignment submitted. For example, text generated using ChatGPT must be cited: 

Chat-GPT(version). Date of query (year/month/day). "Text of your query." 

Generated using OpenAI. https://chat.openai.com/ 

 

A short paragraph describing how the tool(s) was/were used for the assignment must be 

included. 

Using AI for brainstorming 

Some AI technologies or automated tools, particularly generative AI such as ChatGPT or 

DALL-E, can be beneficial during the early brainstorming stages of an activity. You are welcome 

to explore them for this purpose. However, keep in mind that AI-generated ideas are not your own 

and may hinder your ability to think critically and creatively about a problem. It is also important 

to remember that these technologies often "hallucinate" or produce materials and information that 

are inaccurate or incomplete, and may even provide false citations for use. 

 

That said, you are not allowed to submit any AI-generated work in this course as your own. 

Suppose you use any information or materials created by AI technology. In that case, you are 

required to cite it like you would any other source. Consider how this will affect your credibility 

as a writer and scholar before doing so. Any direct use of AI-generated materials submitted as your 

own work will be treated as plagiarism and reported to the Office of Student Conduct and Conflict 

Resolution (OSCCR). 

 

* CLASS RECORDINGS 

The use of recordings will enable you to access class lectures, group discussions, and other 

materials in the event you miss a synchronous or in-person class meeting due to illness or other 

extenuating circumstances. Our use of such technology is governed by the Federal Educational 

Rights and Privacy Act (FERPA) and UTEP's acceptable-use policy. A recording of class sessions 

will be kept and stored by UTEP, following FERPA and UTEP policies. Your instructor will not 

share recordings of your class activities outside of the course participants, which include your 



 

fellow students, teaching assistants, graduate assistants, and any guest faculty or community-based 

learning partners with whom we may engage during a class session. You may not share 

recordings outside of this course. Doing so may result in disciplinary action. 

 

PLAGIARISM DETECTING SOFTWARE 

Some of your coursework and assessments may be submitted to SafeAssign, a plagiarism- 

detecting software. SafeAssign is used to review assignment submissions for originality and will 

help you learn how to attribute sources rather than paraphrase properly. 

 

COPYRIGHT STATEMENT FOR COURSE MATERIALS 

All materials used in this course are protected by copyright law. The course materials are 

intended for the exclusive use of students currently enrolled in this course and are provided solely 

for the purpose of this course. They may not be further disseminated. 

 

 

* COURSE RESOURCES: Where can you go for assistance 

UTEP provides a variety of student services and support. Please refer to the QR code below for a 

listing of campus resources, or visit https://www.utep.edu/advising/student_resources/student- 

success-resource-hub.html. 

 

 

 

 

 

 

 

 

 

 

SYLLABUS CHANGES 

The instructor reserves the right to modify the syllabus, course schedule, or assignments as 

necessary to enhance learning outcomes or respond to unforeseen circumstances. Any modifications 

will be communicated promptly through official channels, including announcements in class and/or 

postings on the course learning management system. Students are responsible for reviewing and 

adhering to any updated course information that may be provided. 
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