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Master of Arts degree
in Educational Technology

* 36 credits - 12 classes
(4 of the 12 are the STEM courses)
* Completely Online Asynchronous

* Project-based (no tests)

* Master of Arts degree
in Educational Technology
(with a Specialization in School
Library Media)

e Master of Arts degree in
Educational Technology (with a
Specialization in STEM)

* Master of Arts degree in
Educational Technology (with a
dual Specialization in STEM and
School Library Media)



Graduate Level Certificates

* STEM (12-credits)
* Assistive Technology (15-credits)

* School Library Media Specialist
(24-credits)

(&) NJCU

EdD in Educational
Technology Leadership

3 Year Cohort-Based
Program

*2 years coursework (3
semesters/year ) and 1 year
dissertation

*Completely asynchronous
online except for one week
in mid-July each year.




The Certificate in STEM Education is a rigorous S' I ' I ‘ : M
four-course (12-credit) program that provides K-12

educators in all disciplines, school leaders and librarians

with both the foundational STEM pedagogy, and the s

hands-on experience to be successful integrating e rtl lc ate
STEAM in their classrooms and schools both on-site

and remotely. 1 Since 1998, Martinson Family

Foundation has funded and
guided dedicated programs at
universities to enhance STEM
istruction for K-12 students. The
Foundation seeks innovation in
curriculum, teaching methods,
and professional development.

EDTC 645- STEM Foundations: Rethink Learning
EDTC 642- Curriculum Design: STEM Authoring Tools
EDTC 625- Integrating STEM across the Curriculum
EDTC 621-Leading Curriculum Change Using the
Internet

Martinson Family Foundation

STEM Certificate approved by the NJ President’s
Council Academic Issues Committee
April 2, 2021



STEM Continuircli rlitijftixs:tt;on STEM
Certificate |

Same content & pedagogy

e State Approved Certificate * Faculty cohorts

Program * Ability to tailor to district
* 4 classes needs
* Transdisciplinary STEM learning e Address district learning
* Actionable & relevant for goals or initiatives

immediate application

* Force multiply staff to teach
* No tests or exams

* Aligned to State and National ST { i :
|earning and professiona| e Earn STEM Certificate in as
standards little as 15 weeks!

* Convertible to graduate credits « (More in a moment!)

* Applies toward MA degree in
Educational Technology or School
Library certification

@ NJCU




The Continuing Education STEM Certificate
contains the same content and pedagogical
teaching and learning approaches for educational
professionals, but offers continuing education
units (18 total).

Individuals that maintain a letter grade of “B” or
higher can convert the CEUs to graduate credit at
the completion of the program at a reduced rate!

NCD 429- STEM Foundations: Rethink Learning
NCD 424- Curriculum Design: STEM Authoring Tools
NCD 426- Integrating STEM across the Curriculum
NCD 427-Leading Curriculum Change Using the
Internet

Continuing Education
STEM Certificate

Multiple Formats
Available

* Hybrid or

Asynchronous

Grading Options

* P/F or Letter Grades
Designed for Working
Professionals
Focus on DEI in STEM
Emphasis on district
needs
Evidenced-based
practices & tools



STEM Education

In an ever-changing, increasingly complex world, it's more important than ever that our
nation's youth are prepared to bring knowledge and skills to solve problems, make sense of
information, and know how to gather and evaluate evidence to make decisions. These are
the kinds of skills that students develop in science, technology, engineering, and math
disciplines collectively known as STEM.
(U.S. Dept. of Education ed.gov/stem)

Through STEM, students develop key skills including:
* problem solving

* creativity

e critical analysis

* teamwork

* independent thinking

* initiative

e communication

* digital literacy




* Learning Styles

» Cognitive Levels

* Technology Skill

Level * Discipline

* Technology Access

Student

Y

Content

Teaching
with
Technology

Instructor

Technology

* Role as Teacher

* Technology Types

* Technology Skill

Level * Technology Uses

* Time Availability




Cutting-Edge
Curriculum

BUILDING
AK-12
STEM LAB

A STEP-BY-STEP GUIDE
FOR SCHOOL LEADERS AND
TECH COACHES

DEBORAH KANTOR NRGLER
= MARTHA OSEI-VAW




EDTC 645 Syllabus

Course Description:

This integrated, transdisciplinary
course challenges students to rethink

learning by integrating innovative

STEM practices and tools and

providing hands-on and relevant

learning experiences. Students will TRADITIONAL LEARNING

engage with comprehensive STEM Tod st we - :

tools to support pedagogical
applications in all areas of the PROBLEM-BASED LEARNING

curriculum and in all grade levels. Problem Assigned - :




Three Remaining Courses

EDTC 621-Leading Curriculum Change Using the Internet

This course develops students’ capacity to create and lead school-wide STEM efforts to
foster student success using internet-based tools and applications. Students will learn and
practice strategies for using the internet to analyze data, determine learner needs, and
generate curriculum and policies to support faculty and learner success.

EDTC 625- Integrating STEM across the Curriculum

Students will learn how to apply a variety of technologies in systemic approaches to STEM
curriculum design and implementation. They explore leadership and supervisory approaches
to the redesign of instruction through emerging and online technologies in alignment to
standards that address technology integration and professional development.

EDTC 642- Curriculum Design: STEM Authoring Tools

In this course, students will explore a variety of multimedia creation tools. Students will
conduct a comprehensive survey of STEM authoring tools and create projects applying
design elements. Throughout the course, students will reflect upon the capabilities of STEM
authoring tools that are available to instructional multimedia designers.

(&) NJCU



The STEM Certificate Program
Employs Guided Pathways

Instructors Help Students Choose

Pathways that Increase
Awareness, Promote Creativity,

and Foster Collegiate
Collaboration.
*Each Course Has Activity
Pathways Geared Towards
Educators and Administrative
Professionals that links

employment with further The Program is Designed to Ensure Learning is

education. Happening with Intentional Outcomes.
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Pedagogies of Egagement

Dr. Samantha Kozar
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hat are you doing as an adminictrative
leader to help your teachers build habits of
mind for cu/taka//y responsive CTEM

instruction .7

Consider ‘a




“Throughout the whole enterprise,
the core 1ssue, in my view, is the
mode of teaching and learning that
is practiced. Learning ‘about’ things
does not enable students to acquire
the abilities and understanding they
will need for the twenty-first
century. We need new pedagogies of
engagement that will turn out the
kinds of resourceful, engaged
workers and citizens that America
now requires.”

Russ Edgerton (reflecting on higher

education projects funded by the Pew
Memorial Trust)

NEW JERSEY
CITY UNIVERSITY

NJCU

Pedagogies of Engagement:
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Student Engagement Research Evidence

*Perhaps the strongest conclusion that can be made 1s

the least surpriging. Simply put, the greater the

student’s involvement or engagement in academic

work or 1n the academic experlence of school, the
reaz‘er their level of knowl ed%e ac%ulsmon ‘and

%enera cognltlve developmen ascarella and
erenzini

*Active and collaboratlve 1nstruct10n coupled w1th
various means to encourage student eng tgemen
ivariably lead to better student learnin comes
1rres_/pect1ve of academic discipline (Ku et al., 2005,

See Smith, et.al, 2005 and Fairweather, 2008, Linking Evidence and Promising Practices in Science, Technology, Engineering, and Mathematics (STEM) Undergraduate
Education - http://www7.nationalacademies.org/bose/Fairweather CommissionedPaper.pdf



http://www7.nationalacademies.org/bose/Fairweather_CommissionedPaper.pdf

Impacts

 Curriculum and Instruction

« School Climate

- Teacher Retention and Recruitment
« Teacher Evaluation

* Professional Learning for Educators

* Overall Student Learning

NEW JERSEY
CITY UNIVERSITY



Culturally Relevant STEM Education

1) Deepen Knowledge on Culturally Relevant Education

a) Affirm students’ identifies
b) Utilize lived experiences in development of classroom activities/performance
measures

c) Maintain high expectations

2) Deepen Knowledge on Students from Historically Underserved
Communities
a) Increase students’ sense of belonging (representation in STEM)

3) Shift Paradigm of Education & Share Power with Students

a) Move from teacher-centered to student-centered

b) Share power with students
4) Reflection in Action

a) Iteration, feedback cycles, transparent checkpoints, adjusting to needs.



RESTUCTURING EDUCATIONAL PEDAGOGY: A MODEL FOR DEEP CHANGE

BARRY KORT

ROB REILLY

The Media Laboratory, Massachusetts Institute of Technology, Cambridge, MA, 02139USA
{bkort, reilly}@media.mit.edu

Numerous research studies support the claim that affect plays a critical role in
decision-making and performance as it influences cognitive processes [1] [2] [3].
Despite this body of research there is insufficient theory within educational
pedagogy to recognize and address the role and function of affect. The innovative
models and theories that have been proposed to facilitate advancement in the field
of educational pedagogy tend to focus on cognitive factors. Consequently,
affective cues, which have a significant role, are often misinterpreted or ignored.
We propose several new models for framing a dialogue leading to new insights
and innovations that incorporate theories of affect into educational pedagogy.

Introduction
The ed blish including most of its h ity,
d to the ed I philosophy of the late h and carly

twenticth centurics, and so far none of those who challenge these hallowed
traditions has been able to loosen the hold the educational establishment has on
how children are taught.

- Seymour Papert, The Children’s Machine

Education traditionally has emphasized conveying a lot of information and facts, and has
not modeled the learning process. When teachers present material to the class, it is usually in a
polished form that omits the natural steps of making mistakes (feeling confused), recovering
from them (overcoming frustration), deconstructing what went wrong (not becoming dispirited),
and starting over again (with hope and maybe even enthusiasm). Learning naturally involves
failure and a host of associated affective responses. However current educational pedagogy is
lacking in certain areas and must be refocused and then reengineered.

3

But refc g and reengi ing ional pedagogy is a non-trivial task. To justify
any change let alone this two-phased change, it must be shown that past research or legacy
research is obsolete or irrelevant. To make our point we need to briefly review the nature and
purpose of education over the years.

In Colonial days, schools were based upon ‘recitation literacy” and from the World War I
era forward schools were based upon cxtmcnon literacy” [4]. However a major shift in
intellectual abilities d the req for stud of the new millennium to
understand the state of their knowledge. be able to build upon it, improve it, and apply it
appropriately. In short “[s]ociety envisions graduates of school systems who can identify and

November 14, 2022-MIT Press.
https://web.media.mit.edu/~reilly/pathways.pdf
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January 13, 2019—New York Times
http://www.nytimes.com/2009/01/13/us/13physics.html?em
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November 2022- Raise the Bar: STEM Excellence for All Students

initiative

Calls for Evidenced-Based Teaching Practices
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IT'S IN THE SYLLABUS

Melissa A. Navarro Martell, 2020

e How do your teachers frame their courses?

e Where are they getting the expectations, guidelines, or
policies?

e Who is checking them?

NJCU

NEW JERSEY

CITY UNIVERSITY




Addressing

Pedago-pathologies

¢Amnesia
NE o Which on¢ do 31";’“ sec
¢Fantasia evident in staft
% o Why?
| )]
¢®lnertia <‘J

Lee Shulman — MSU Med School — PBL Approach (late 60s
— early 70s), President Emeritus of the Carnegie Foundation
for the Advancement of College Teaching

Shulman, Lee S. 1999. Taking learning seriously.
Change, 31 (4), 11-17.



What do we do about these

pathologies?

Activity — Engage learners In
meaningful and purposeful activities

Reflection — Provide opportunities
Collaboration — Design interaction

Passion — Connect with things learners
care about

Shulman, Lee S. 1999. Taking learning seriously.
Change, 31 (4), 11-17.

1"



Designing Learning
Environments Based on HPL
How People Learn

EEEORT POSITIVE

to RELATIONSHIPS

ACHIEVE

PSYCHOLOGICAL
ADJUSTMENT,

SOCIAL COMPETENCE

N (@] DR




Teaching Science and Math to BIPOC* Students
Curriculum Considerations

MATH
CONCEPTS

e Do assigned readings include BIPOC scholars?

e Does the curriculum expose students to the scientists, mathematicians, or authors they read
that are representative of their communities?

e Isstudent feedback requested at the end-of-the year about the curriculum?

e How do we create Professional Learning that develops teachers’ understanding of DEI
practices in STEM?

*Black, Indigenous, People of Color



Address Pedago-pathologies by Modeling
Innovative Leadership Skills

The Most In-Demand Skills for 2023

» Activity - Engage learners in @ o
meaningful and purposeful activities
The 2023 1. Management 6. Project management
* Reflection - Provide opportunities Most s o e
. . ' ' In-Demqnd 4.. Leadership 9.. Marketing
+ Collaboration - Design interaction Skills B —
» Passion - Connect with things learners i
care about

NEW JERSEY
CITY UNIVERSITY


https://www.linkedin.com/business/talent/blog/talent-strategy/linkedin-most-in-demand-hard-and-soft-skills

Implement Professional Learning Choice Boards
to Promote Using Voice, Choice, & Agency

Danielson for Teachers Framework PD (ongoing)

Free Template



Pedagogies of
Engagement

Encourage active
participation and inquiry
Model evidenced-based
teaching practices
Prevent reflexive practices
Encourage sustained,
continued support and
dialogue

Foster relationships and
feedback cycles

For use with school
counselors, administrative
teams, department or
discipline teams, parents,
and even students in the

classroom!

NJCU

NEW JERSEY

CITY UNIVERSITY




Troubleshooting

Challenges Suggestions

1) Lack of pedagogical training 1) Engage in individual and
2) Structural 1ssues collaborative learning

3) Faculty workload 2) Encourage Departmental

conversations and action
3) Adopt strategies for balancing

teaching, duties, and service.

NJCU [t



What are you doing as an adminictrative
leader to help your teachers build habits of
mind for colturally responsive STEM

instruction ?

Circle Back Now ‘;
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Digital Storytelling for
Inclusive STEM
Education

Dr. Dana Mason



What is Digital Storytelling?

* The art of telling a story through the use of multimedia.

This can incorporate graphics, video, audio or web-based
publishing.

* Computer-based tools can help us participate in storytelling
through computer-based narratives, electronic memaoirs,
interactive storytelling, or digital essays.




Inclusive Approach to Transdisciplinary
Learning

* Project-Based Learning, supported by

backwards design.
Aetion & * Multimedia choices provide options to
; : meet students at their ability level.
Representation Expression

* Empowers learners to demonstrate
learning and enhance skills through 21*
century methods.

* Builds communities and helps support
students and families beyond the

Engagement classroom.

* Communication tool for the school and
community.

NEW JERSEY
CITY UNIVERSITY



Digital Storytelling Provides a Voice for
All Types of Learners

RTI (Re

3 hers ot Support

NEW JERSEY
CITY UNIVERSITY



Project Ideas to Get Started

* Scripted Story
* Informative/Historical Video

* Introductory - (Ex - Welcome to our
school/city/country)

* Misconception Video (Tackle FAKE
NEWS!)

* PSA - Public Service Announcements
* Advertisement

* How-To

* Book/Product Review

NEW JERSEY
CITY UNIVERSITY




Cross Curricular Inclusive Approach

* Digital storytelling can be used in ANY
subject, at virtually any grade level

pre-rea'ders to high school. | wce,",

* Along with the use of technology, f
Digital Storytelling is a medium of
expression for students that can
showcase their skills.

* Promotes student leadership — when
students are willing to share what
they know they emerge as thought
leaders and develop their confidence
to think big. They are empowered by
the impact they make in their
community and social groups.

ocial Sfudles



Materials for Digital Storytelling are Minimal

| ¢ wmo ’ Flip . Adobe Spark * loom "> screencastify

Materials Additional Resources for Video
Production added to the Digital Swag:

* Chromebooks
* Cornell Notes (Idea Organization and Collaboration)

. Laptops (Mac/ Wmdows) * Duck Duck Moose (Free Animation Platform)

* Tablets /iPads * Worndershare Filmora
* iMovie (Mac, iPhone, & iPad)

* Powtoon for Animation
* Filmora and Filmora Go (for mobile devices)

**¥At home, students can use their own + Kapwing Online
devices or BYOD. * Open Shot
(I'Phone/Android/TabletS’ etC.) * VideoScribe (2D Whiteboard Animation)

NEW JERSEY
CITY UNIVERSITY



Scan for Digital Storytelling Apps and
Resources for Use in Your District




Cohorts for Summer STEM Classes Forming
Now!
Submit your registration by May 15th

Questions?

Dr. Laura Zieger
Chairperson
NJCU Educational Technology Department

lzieger@nicu.edu

Dr. Samantha Kozar
STEM Certificate Grant Program Director
NJCU Educational Technology Department

skozar(@njcu.edu
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Thank you!

&} .
edtech@njcu.edu

fd Educational Technology Department at NJCU
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