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INSTRUCTOR’S ONLINE HOURS
Greetings and welcome to the class! I will be working with you this term as your course instructor.
Please feel free to contact me by email during the course. I will respond as soon as available,
generally within 24-48 hours. Virtual Office Hours are available by appointment. Email is the fastest
way to contact me, especially if it is an urgent issue.

COURSE WEBSITE
Brightspace is our course management system. You can access Brightspace from the Purdue
University homepage, from the College of Education homepage, or using the following link:
https://purdue.brightspace.com/d2l/login.  It is strongly suggested that you explore and become
familiar with the site navigation and the content and resources available for this course.

COURSE DESCRIPTION This foundational course will provide students with a conceptual
understanding of integrated K-12 Science, Technology, Engineering, and Mathematics (STEM)
education and the nature of the disciplines of STEM. Students will explore implications for teaching,
learning, and teacher education through an evaluation of integrated approaches to STEM, national
teaching standards, and current research.

COURSE INSTRUCTIONAL GOALS
After completing this course, you should be able to:
• Analyze current approaches to integrated STEM education
• Examine how reform-based teaching and learning relates to the nature of the disciplines of STEM
• Explore current research on teaching and learning through integrated STEM approaches
• Develop integrated STEM activities for K-12 education
• Create a research proposal to study a problem of interest in STEM learning

COURSE READINGS AND RESOURCES (SUBJECT TO REVISION)
Required and optional readings and resources will be available through the EDCI 539 Library Guide
or in Brightspace.

ASSIGNMENTS
Throughout the course, you will complete individual assignments and activities, discussion boards,
and group activities. Details on these assignments, criteria for evaluation, due dates, and guidelines
on discussion participation will be posted in Brightspace. Points are distributed as indicated in the
following table:
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ASSIGNMENTS POINTS
DISCUSSION AND KNOWLEDGE CHECK PARTICIPATION
Week 1 Discussion - Introduction to Integrated STEM
Education

2

Week 1 Knowledge Check – Introductions 1
Week 1 Knowledge Check 1
Week 1 Statement of Commitment 1
Week 2 Discussion - Engineering Design 2
Week 2 Knowledge Check 1
Week 3 Discussion - Peer STEM Activities Review 2
Week 3 Knowledge Check 1
Week 4 Discussion - Assessment in STEM 2
Week 4 Knowledge Check 1
Week 5 Discussion - STEM Literacy 2
Week 5 Knowledge Check 1
Week 6 Discussion - Research in STEM Education 2
Week 7 Discussion - Research in STEM Education 2
Week 8 Discussion - Improving STEM Education: Policies
and Reform Efforts

2

Week 8 Knowledge Check - Reflections 1
Week 8 Knowledge Check 1
GROUP PROJECT
Week 1 Group Project - Group Project Contracts 5
Week 6 Group Project - STEM Unit Outline 25
ASSIGNMENTS
Week 4 Assignment - Individual STEM Research Proposal
Draft

15

Week 8 Assignment - Individual STEM Research Proposal 30
Total 100

STUDENT STATEMENT OF COMMITMENT (COMPLETE/INCOMPLETE)
Re-submit the Statement of Commitment you signed from the New Student Orientation. This is a

required activity prior to receiving credit for all other assignments. Keep a copy of this document; you

may need to for other courses.

Active participation is a must in this course. Each week one or more key discussion questions,
activities, debates, etc. will be posted. Generally, you will be required to respond to the main
discussion question and to make comments (a minimum of 2) on the responses of others in the
course. Please note that making the minimum number of postings should not be your only goal. The
quality of your postings is critically important. Furthermore, you are expected to participate
throughout the week in the discussions.

A running dialog about course topics will be maintained via the Brightspace 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 on whether or not
you contribute meaningfully and adequately to the class conversations. Both the quality and the
quantity of your postings will be considered. While it is relatively easy to post numerous,
non-substantive comments, it takes more thought and effort to post intelligent, meaningful
comments that move the discussion forward. For example, meaningful posts tend to:

● 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 and cite the 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. Participation scores will be based on three
primary criteria:
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. Adherence to online protocol (see Discussion Board Guidelines in the course website)

Based on past experience, I estimate that you should spend approximately 2-3 hours online
each week (reading and responding to others) and 6-7 hours off-line, reading and completing
written assignments. Most weeks will have 2-3 discussion themes that you need to participate
in.
Discussions will run from Monday to Sunday 11:59 pm, after which discussion postings will not count for

grades—although we encourage you to keep engaging conversations going! You are expected to

participate throughout the week in the discussions (with at least one posting per theme by

Thursday)—please do not clump them all together on one day (especially at the end of the week).

KNOWLEDGE CHECKS
Knowledge Checks provide an opportunity to ask questions and discuss topics each week with
your peers via video discussions. You will receive participation points for completion of the
Knowledge Checks. The concepts covered in the Knowledge Checks are different than the
weekly discussion questions, so it is important to complete both types of discussions.

Note – For Week 1, there is an additional Knowledge Check dedicated to introducing course
concepts and meeting your peers. For Week 8, there is an additional Knowledge Check for
reflecting on course concepts with your peers. For these weeks be sure to watch the Knowledge
Check prior to beginning the weekly course work.

We will use Flip (https://info.flip.com/ ) for the video discussions. The video discussion platform
will allow you to verbalize your learning. You will reply to the instructor video each week to share
main things that you learn from readings of the corresponding week and questions you still have
about the topic of the week. Please view other videos from your peers to hear what they share.
Please read “Accessing a Grid” and “Recording a Video” in the course website for information
about recording videos and replying to others’ videos.

GROUP PROJECT – STEM UNIT OUTLINE
In groups of 3-4, you will design an integrated STEM Unit Outline. Your group will design your
STEM Unit using one of the integrated STEM education approaches shared in class. Your
project should follow the STEM Unit Outline Template. This project is due Week 6.

INDIVIDUAL STEM RESEARCH PROPOSAL
For this assignment, you will create a research proposal to investigate a research question about
integrated STEM education. You will write your research proposal paper based on your research
interest (e.g., how group interaction influences engineering design solutions, how students apply
science to engineering problems, how students use technology as they solve an engineering
challenge, how students solve an engineering challenge, how students in groups select a design to
move forward, how much time groups spend on brainstorming or building, etc.). You will write a
proposal, but you will not conduct the research for this class. A draft of the proposal consisting
mostly of the Introduction and literature review is due Week 4. The full proposal is due Week 8.

The research paper should be 5-8 pages (double-spaced) and include the following:
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● Introduction: Explain the focus of your research and literature on that research topic, must
have at least 5 citations (~3-4 pages)

● Research design: A short description about data collection and analysis (~1-2 pages)
● Conclusion: Describe possible outcomes of your proposed research, how the outcomes

could advance STEM education, and how the outcomes could be used (~1 page)

GRADING
SCALE Letter
Grade

Percentage of
Points

A 94 - 100% of
points

A- 90 - 93% of points
B+ 87 - 89% of points
B 84 - 86% of points
B- 80 - 83% of points
C+ 77 - 79% of points
C 74 - 76% of points
C- 70 - 73% of points
D+ 67 - 69% of points
D 64 - 66% of points
D- 60 - 63% of points

COURSE POLICIES

Assignment Due Dates
Assignments, discussions, and other activities are due as posted in Brightspace, generally at
the end of each week in which they are assigned. Points may be deducted for late assignments
as follows: assignments that are late by 1-6 days will be penalized 20% of available points; 1
week or later 0 points will be assigned. If a student becomes ill or quarantined due to
COVID-19, the instructor and student will work together to create a plan for the completion of
course work.

Incompletes
A grade of Incomplete (I) will be given only in extenuating circumstances. To receive an “I”
grade, a written request must be submitted prior to the Friday of week 7 and approved by
the instructor. The request must describe the circumstances, along with a proposed timeline for
completing the course work. You will be required to fill out and sign an “Incomplete Contract”
form that will be turned in with the course grades. Any requests made after the course is
completed will not be considered for a grade of Incomplete.

Etiquette
Although it is not expected to be a problem in a graduate level class, students are asked to
behave in the discussions and other class interactions in a professional and civil manner. If you
are in doubt, do not post it. Instructors reserve the right to remove any postings deemed
inappropriate, unprofessional, or otherwise distracting from the course.

Course Evaluations
You will receive an official email from Purdue with a link to the online evaluation site. Your
participation is an integral part of this course, and your feedback is vital to improving education
at Purdue University. I strongly urge you to participate in the evaluation system.

PURDUE POLICY STATEMENTS

Academic Integrity



Academic integrity is one of the highest values that Purdue University holds. Individuals are
encouraged to alert university officials to potential breeches of this value by either emailing
integrity@purdue.edu or by calling 765-494-8778. While information may be submitted
anonymously, the more information that is submitted provides the greatest opportunity for the
university to investigate the concern.

Purdue Honor Pledge
“As a boilermaker pursuing academic excellence, I pledge to be honest and true in all that I do.
Accountable together - we are Purdue.”

Your Health and Well-Being
Purdue University is committed to advancing the mental health and well-being of its students. If
you or someone you know is feeling overwhelmed, depressed, and/or in need of support,
services are available. For help, such individuals on campus should contact Counseling and
Psychological Services (CAPS) at (765) 494-6995. After-hours support is available on a mental
health crisis hotline (765) 494-6995, during and after hours, on weekends and holidays.

Accessibility and Accommodations
Purdue University strives to make learning experiences as accessible as possible. If you
anticipate or experience physical or academic barriers based on disability, you are welcome to
let me know so that we can discuss options. You are also encouraged to contact the disability
resource center at drc@purdue.edu or by phone: 765-494-1247.

Emergency Statement
In the event of a major campus emergency, course requirements, deadlines and grading
percentages are subject to changes that may be necessitated by a revised semester calendar
or other circumstances. Any changes in this course will be announced on our course Website.

Personal Emergencies
Purdue University “expects both students and their instructors to approach problems with class
attendance in a manner that is reasonable.” If you have a personal emergency, please contact
your instructor as soon as you reasonably can so that you can work out a solution together. For
additional information, please review Purdue’s Attendance Policy.

Adaptive Programs Statement
Students with disabilities must be registered with Adaptive Programs in the Office of the Dean of
Students before classroom accommodations can be provided. If you are eligible for academic
accommodations because you have a documented disability that will impact your work in this
class, please schedule an appointment with me as soon as possible to discuss your needs.

Academic Dishonesty Statement
Purdue prohibits "dishonesty in connection with any University activity. Cheating, plagiarism, or
knowingly furnishing false information to the University is examples of dishonesty." [Part 5,
Section III-B-2-a, University Regulations] Plagiarism, whether intended or unintended, is an
extremely serious offense in academia. Be absolutely sure you are properly citing all references.
Instances of plagiarism will result in failure of the assignment in question. More than one
instance will result in failure of the course. All incidents of plagiarism, whether intentional or
not, will be documented with the Dean of Students office.

Please review Purdue’s Plagiarism Policy.

Copyrighted Materials
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Among the materials that may be protected by copyright law are the lectures, notes, and other
material presented in class or as part of the course. Always assume the materials presented by an
instructor are protected by copyright unless the instructor has stated otherwise. Students enrolled in,
and authorized visitors to, Purdue University courses are permitted to take notes, which they may
use for individual/group study or for other non-commercial purposes reasonably arising from
enrollment in the course or the University generally.

Notes taken in class are, however, generally considered to be “derivative works” of the instructor’s
presentations and materials, and they are thus subject to the instructor’s copyright in such
presentations and materials. No individual is permitted to sell or otherwise barter notes, either to
other students or to any commercial concern, for a course without the express written permission of
the course instructor. To obtain permission to sell or barter notes, the individual wishing to sell or
barter the notes must be registered in the course or must be an approved visitor to the class. Course
instructors may choose to grant or not grant such permission at their own discretion and may require
a review of the notes prior to their being sold or bartered. If they do grant such permission, they may
revoke it at any time, if they so choose.

Intellectual Property
Online educational environments, like all learning environments, should provide opportunities for
students to reflect, explore new ideas, post opinions openly, and have the freedom to change those
opinions over time. Our online classroom is not an open “public forum.” Students enrolled in and
instructors working in online courses are the sole proprietors of their work, opinions, and ideas.
Therefore, all opinions, ideas, and work conducted in a password-protected online educational
environment like Brightspace are owned by the author, intended for educational purposes, and are
not intended for public dissemination or consumption without the permission of the author(s). It is
expected that other students will not copy, reproduce or post to any other outlet (e.g., YouTube,
Facebook, or other open media sources) any work in which they are not the sole author or have not
obtained the permission of the author(s). This includes all areas of the online academic environment,
including, but not limited to email, papers, reports, presentations, videos, chats, blogs and
discussion board posts.

Diversity and Inclusion
Purdue University is committed to maintaining a community which recognizes and values the
inherent worth and dignity of every person; fosters tolerance, sensitivity, understanding, and mutual
respect among its members; and encourages each individual to strive to reach his or her own
potential. In the pursuit of its goal of academic excellence, the University seeks to develop and
nurture diversity. The University believes diversity among its many members strengthens the life.
Please read Purdue’s nondiscrimination policy for more information.

Basic Needs Security
Any student who faces challenges securing their food or housing and believes this may affect their
performance in the course is urged to contact the Dean of Students for support. There is no
appointment needed and Student Support Services is available to serve students 8 am to 5 pm
Monday through Friday. Considering the significant disruptions caused by the current global crisis as
it related to COVID-19, students may submit requests for emergency assistance from the Critical
Needs Fund.

Emergency Preparation
In the event of a major campus emergency, course requirements, deadlines and grading
percentages are subject to changes that may be necessitated by a revised semester calendar or
other circumstances beyond the instructor’s control. Relevant changes to this course will be posted
onto the course website or can be obtained by contacting the instructors or TAs via email or phone.
You are expected to read your @purdue.edu email on a frequent basis.
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Topic Readings Assignments/Activities

1 Introduction to
Integrated STEM
Education

• Bybee, R. W. (2013). The case
for STEM education: Challenges
and opportunities. National
Science Teachers Association.

Chapter 8 What Is Your
Perspective of STEM Education?

• Week 1
Discussion -
Introduction
to Integrated
STEM
Education
• Week 1 Knowledge Check -
Introductions
• Week 1 Knowledge Check
• Statement of Commitment
• Review the Assignment -
Individual STEM Research
Proposal Overview
• Review the Group Project -
STEM Unit Outline Overview
• Week 1 Group Project -
Group Selection and Project
Contracts

2 Engineering Design • Crismond, D. & Adams, R.
(2012). The informed design
teaching and learning matrix.
Journal of Engineering Education,
101(4), 738-797.

• Week 2 Discussion -
Engineering Design
• Week 2 Knowledge Check

3 From Tinkering to
Design

• Challoner, J. (2016). The
breathing machine. The maker lab
(pp. 86-91). DK Children.
• Lesson Plan Guide to change
the Maker Lab to a Science and
Engineering Focused Lesson

• Week 3 Discussion - Science
and Engineering Focused
Lesson and Peer Review
• Week 3 Knowledge Check

4 Assessment in STEM • Abell, S., & Volkman, M. (2006).
Seamless assessment in science:
A guide for elementary and
middle school teachers.
Heinemann.

Chapter 1 Seamless Assessment
in Science: An Introduction
Chapter 2 Seamless Assessment
and the 5 Es

• Week 4 Discussion -
Assessment in STEM
• Week 4 Knowledge Check
• Week 4 Assignment -
Individual STEM Research
Proposal Draft

5 Research in STEM
Education

• Johnston, A. C., Akarsu, M.,
Moore, T. J., & Guzey, S. S.
(2019). Engineering as the
integrator: A case study of one
middle school science
teacher’s talk. Journal of
Engineering Education, 108(3),
418-440.
• Kelly, G. J., & Cunningham,
C. M. (2019). Epistemic tools in
engineering design for K-12

• Week 5 Discussion –
Research in STEM
Education
• Week 5 Knowledge Check



education. Science Education,
103(4), 1080–1111.
• Wendell, K. B., Wright, C. G.,
& Paugh, P. (2017). Reflective
decision-making in elementary
students' engineering design.
Journal of Engineering
Education, 106(3), 356–397.
• Wheeler, L. B., Navy, S. L.,
Maeng, J. L., & Whitworth, B.
A. (2019). Development and
validation of the Classroom
Observation Protocol for
Engineering Design (COPED).
Journal of Research in Science
Teaching, 56(9), 1285-1305.

6 STEM Literacy • Bybee, R. W. (2013). The
case for STEM education:
Challenges and opportunities.
National Science Teachers
Association.

Chapter 7, How Can a State,
District, or School Develop a
Coherent Strategy for STEM
Education?

• Week 6 Discussion - STEM
Literacy
• Week 6 Group Project -
STEM Unit Outline

7 Equity Issues for
STEM Education

• National Research Council.
(2012). A framework for K-12
science education: Practices,
crosscutting concepts, and
core ideas. National
Academies Press. Chapter 11:
Equity and Diversity in Science
and Engineering Education
• Calabrese Barton, A., Tan, E.,
& Greenberg, D. (2017). The
makerspace movement: Sites
of possibilities for equitable
opportunities to engage
underrepresented youth in
STEM. Teachers College
Record, 119, 1- 44.
• Kim, A. Y., Sinatra, G. M., &
Seyranian, V. (2018).
Developing a STEM identity
among young women: A social
identity perspective. Review of
Educational Research, 88(4),
589–625.

• Week 7 Discussion –
Equity Issues for STEM
Education



8 Improving STEM
Education: Policies
and Reform Efforts

• Bybee, R. W. (2013). The
case for STEM education:
Challenges and opportunities.
National Science Teachers
Association.

Chapter 9 STEM Education:
Where Are You Now, and
Where Do You Want to Go?

• Week 8 Discussion -
Improving STEM Education:
Policies and Reform Efforts
• Week 8 Knowledge Check
• Week 8 Knowledge Check
– Reflections
• Week 8 Assignment -
Individual STEM Research
Proposal


