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National Science Teachers Association

• Non-Profit Membership Association
• 4 Conferences/year (~20,000 teachers/13 days)
• NSTA Press (~20-30 Books/year)
• 4 separate NSTA Journals (~3,400 lesson plans)
• K-12 e-Teacher Network (~400,000 teachers)

• 3 monthly thematic e-newsletters
• Weekly NSTA Express newsletter
• NSTA SciLinks
• NSTA Learning Center 

…to promote excellence and innovation in science teaching and learning for all.

http://learningcenter.nsta.org/product_detail.aspx?id=10.2505/9780873552097
http://learningcenter.nsta.org/product_detail.aspx?id=10.2505/9780873552431
http://learningcenter.nsta.org/product_detail.aspx?id=10.2505/9780873552554


The Professional Development
Landscape

A significant, positive correlation 
exists between student 
achievement and teachers’ 
content knowledge
(subject matter AND pedagogical 
content knowledge). 

Detrimental classroom effects when 
teachers do not feel confident in 
their knowledge of science.

Aaronson, Barrow and Sander, 2003; Bransford, Brown,; Clermont & Borko, 1994; Cochran-Smith and Zeichner, 
2005; Cocking, Donovan, & Pellegrino, 2000 Darling-Hammond, 2006; Darling-Hammond and Bransford, 2005; 
Economic Policy Institute, 2003; Goldhaber, 2002; Goldhaber and Brewer, 1998; Goldhaber and Brewer, 2000; 
Jepsen, 2004; Kane, Rockoff and Staiger, 2006; Ma, 1999; Monk, 1994; Rivkin, Hanushek, and Kain, 2005; Rockoff 
2004; Sanders and Rivers, 1996; Shulman, 1986, 1987; Wenglinsky, 2002; Wilson, Floden and Ferrini-Mundy, 2001. 
Council of Chief State School Officers: Blank, R.K., Alas, N., & Smith, C. 2008.; Mestre & Cocking, 2002; 
Weinburgh, Smith, & Clark, 2008; Whitehurst, 2002; Wilson, Floden, & Ferrini-Mundy, 2002.



What we know—Local Systemic Change K-8 Evaluation:
(75,000 data points -10 yr NSF Longitudinal study)

Teachers of Science with less than 
16 hours of PD in last year:

– What % at K-4 level?
– What % at 5-8 level? 
– What % at 9-12 level?

The Professional Development
Landscape

Research calls for 50-80 hours per year to effect a 
change in practice.
Take Away: Those that need it most, getting least of it!

Banilower, E.R., Heck, D. J., & Weiss, I.R. (2007); Garet, M. Porter, A., Desimone, L., 
Birman, B., & Yoon, K. (2001); Yoon, K.S. Duncan, T.. Lee, S.W., & Shapley, K. 
(2008); Supovitz, J.A. & Turner, H.M., 2000

76%
57%
32%



• What is return-on-investment for face-to-
face Professional Development?

• How many have completed an online 
professional development course?

Statistics Regarding
Professional Development

You are not alone: In 2008 over 3.9 million learners in 
the US took a course online…

2006 US Math/Science Partnerships: Funded 501 
projects at $181M. Average award: $337,000.
Average # teachers impacted/project: ~110 teachers. 
Total Teachers Impacted: 56,000. Total in US: 3 Million

(The Sloan  Consortium: Staying the Course: 2008; Project 
Tomorrow; National Survey on Internet Use; 2008).

Take Away: Clearly need for online PD to 
address scale and it is happening already!



A Critical Piece of the PD 
Solution

• Self-Directed, 
Moderated, & 
On-Demand Access 

• 5,500+ resources & 
opportunities

• Tools to help adult 
teachers organize,  
personalize, and 
document their
growth over time.



Anderson’s Equivalence of Interaction Theorem

Anderson, T. (2003). Getting the mix right again: An updated and theoretical rationale for interaction.
International Review of Research in Open and Distance Learning, 4(2).

Learning online 
comprises 3 types 
of interaction 
strategies: 

Learner-learner
Learner-instructor
Learner-content 

If one of three 
offered is 
sufficiently rich, 
other two may be 
offered in reduced 
capacity and still 
provide sufficient 
learning via a most 
cost efficient and 
scalable model.



Anderson’s Equivalence of Interaction
Many focus on 
learner-instructor 
interaction via 
moderated online 
courses.

NSTA provides and 
hosts online short 
courses, but we also 
are focusing on 
importance and 
learning efficacy of 
learner-content 
interaction via on-
demand self-directed
Learning via Science 
Objects and SciPacks



Scalable, Sustainable, and 
Customized Professional Development

E-Journal 
Articles

Teacher
PD Indexer

Professional Development 
Resources and Opportunities

University 
Online Affiliates

e-Books and 
online Chapters

F2F Symposia
& PD Institutes

Regional/State 
Face-to-Face PD

connector

NSTA
Certification

My PD 
Plan & 
Portfolio

My
Transcript

My
Library

My
Notepad

My
Calendar

Interactive SCORM
Learning Objects

Search
Engine

Online
PD Catalog

Live
Web Seminars

Moderated Online
Short Courses

Admin
Report

Enhanced
Podcasts



SciGuides [35]
Science Objects [74]
SciPacks [19]
Archived Seminars/Podcast [390+]

Journal Articles [3400+]
NSTA Press Books [257]
e-Books [139]
e-Chapters [815]

Symposia [5-9/year] 
PD Institutes [6-10/year]
Summer Academies [4/year]
NSTA Conferences [4/year] 

Web Seminars [120+/yr]
Online Courses [30+/year]
NSTA Short Courses [7/year]

Nov 2010 Collection:  5,500+ PD Resources and Opportunities Available

http://learningcenter.nsta.org



object(s) & resources suggested

into teacher 
portfolio

teacher chooses 
resources/objects

self directed
study

Teacher indexes 
PD needs

“Help desk” online

joins others

institute research 
database

content/knowledge 
assessment

discussion group online Expert facilitator online

takes mediated 
course



Content Collaborators



Over 68,000 
Individual 
accounts with 
over 500,000 
resources 
added from 
5,500 across 
teachers’ 
personal 
libraries as of
Nov 2010

Impact and Dissemination



• West Virginia Department of Education
• New Hampshire Department of Education
• Hawaii Department of Education
• Nebraska Department of Education
• Fairfax County Public Schools, Fairfax, VA
• Cincinnati Public Schools, OH
• Louisville County Public Schools, Louisville, KY
• Gwinnett and Forsyth County Public Schools, Atlanta, GA
• Lincoln County Public Schools, NE
• LASER Alliance, Mountain to Harbor Alliance, WA
• Marysville Joint Unified School District, CA
• Chicago Public Schools, Chicago IL
• Montana Status University, Bozeman, MT
• Petaluma City Schools, Petaluma, CA
• Shelby County Public Schools, TN
• Duval County Public Schools, Jacksonville, FL
• Texas Education Service Center, University of Texas,
• Texas A&M, Texas Centers for Excellence in Science and 

Mathematics (36 centers across Texas)
• Arlington County Public Schools, Arlington, VA
• Stamford County Public Schools, Stamford, CT
• University of Maryland Baltimore County, MD
• Atlanta Public Schools System, Atlanta, GA

Over 210 
unique 
deployments 
across 65 
State/District 
Partnerships
as of 
November 
2010



• 2 hour free online learning
experience

• Interactive simulations of
science phenomena

• Inquiry-based questions to 
promote interaction and learning

• Based on science literacy goals
in science education standards

Featured e-PD resources
within the Learning Center







2007: 16,555 objects
in 4,757 accounts.

2008: 51,442 objects
in 8,090 accounts. 

2009: 96,165 objects
in 21,000 accounts. 

2010:  137,587 objects 
in 27,317 accounts 
through the 3rd quarter

Free Science Objects:
Growth Since July 2007



Science Objects: 137,587 Objects 
have been added to individuals’ 
libraries.

SciPacks: 22,794 packs have been 
added to individuals’ personal 
libraries.

SciGuides: 36,579 guides have 
been added to individuals’ personal 
libraries. 

Web Seminar Archives: 14,165
seminar archives AND their 
derivative podcasts have been 
added to individual’s libraries

Growth over last 3 years across
selected e-PD resources postive



• 10 Hour Online and On-Demand e-
PD Teacher Learning Experience

• 3-5 Free Science Objects, plus
– Individualized email support
– Pedagogical Implications component
– Opportunity for Certification by passing a 

Final Assessment

Featured e-PD resources
within the Learning Center



3-5 Science Objects

Content Mentor
Email Support Pedagogical

Implications

Assessment 
and Certification

SciPack



Frequency of Interaction in one self-directed web module



Impact Studies for SciPacks

Three Recent Studies

• Quasi-experimental design study across 3 districts finding 
significant gains in teacher content knowledge and self-
efficacy. (2008)

• One  2 pretest-posttest delayed-treatment control group design 
with random assignment finds significant gains in teacher 
content knowledge, teacher self-efficacy, and students’ 
learning for grades 5-8 in treatment group. (2010)

• One descriptive studyusing repeated measures ANOVA and 
paired-sample t-tests found significant gains in teacher 
learning for pre-posttest and pretest-final assessment for 85 
teachers in grades 3-6 across 7 SciPacks. (2010)



SciPack Three District Pilot
Participant Feedback: Confidence in teaching subject matter:

7%: Very Confident Before completing F&M SciPack
60%: Very Confident After completing F&M SciPack

98%: Found SciPack content relevant to their needs
96%: Would recommend SciPack to their colleagues
98%: Found interactive simulations worthwhile to their learning

Pre/Post Assessment and Final Assessment Results
– Horizon Research Instrument: Positive significant gains in learning

between pre/post test
– Final assessment: 92% passed the final assessment

Evaluation of Online, On-Demand Science 
Professional Development Material Involving Two 

Different Implementation Models (Sherman & 
Byers)

Journal Science Education and Technology

February,  2008 (Vol. 17, No. 1)

Research and Dissemination



Research and Dissemination
District SciPack Efficacy Study: Third Party Evaluation Report

• Two pretest-posttest delayed-treatment control group
design involving random assignment

• 56 teachers from grades 5-8 across (2 SciPacks completed)

• Significant gains in teachers’ content knowledge
in treatment group vs. control (Repeated Measures ANOVA)
(SciPack 1: F(1, 24) = 20.680, p < .01; SciPacks 2: F(1, 26) = 5.877, p < .05) 

• Significant gains in feelings of preparedness to teach concepts

• Significant gains in students’ learning across both groups
with significantly higher gains scores in treatment group

• Qualitative Teacher Comments: I have a better understanding
of Newton’s Law, so I can envision the things I see. The Force 
and Motion, I thought the interactives were really, really good.



Independent SciPack Study

• Quantitative Descriptive Study (Correlation, Paired-Samples T 
Test, and Repeated Measures ANOVA using pretest-posttest, 
Likert Scale interaction preference survey and Kolb LSI 3.1)

• 85 teachers from grades 3-6 complete pre/post and final
(Analysis across 7 different SciPacks)

• Teachers’ scored significantly higher on the posttest
(M=82.39, SD = 7.04) then the pretest (M= 61.31, SD, = 
18.45), t (101) = 11.63, p < .001

• Teachers’ scored significantly higher on the final assessment 
(M=79.14, SD = 12.91) than on the pretest (M=61, SD = 18.45, 
t (101) = 10.84, p <.001

• Collectively, for 3 separate studies, this seems to suggest 
when SciPacks are part of a blended PD solution teachers 
demonstrate and retain significant gains in content knowledge

Research and Dissemination



Research and Dissemination

NSTA captures 
pre- and post-
assessment data 
to demonstrate 
learning gains by 
teachers as part of 
formal district and 
state deployments

Byers, A., Koba, S., Sherman, G., 
Scheppke, J., & Bolus, R. (2011). 
Developing a web-based mechanism for 
assessing teacher science content 
knowledge. Journal of Science Teacher 
Education.



Wealth of Data for District 
and State Departments of 

Education



Customized Welcome Page: Unique page for 
each district, group, or administrator needs



District Administrator Reports: PD Resource Preferences



Web Accesible and Exportable Reports:
Product Usage, Pre/Post Assessments, Login history

John Smyth

Betty Davis

Ron Smith

Samuel Adams



Final Assessment Score: Individual’s SciPack status on 
final assessment at the end of each SciPack. Seventy 
percent needed to pass SciPack for certificate



SciPack Summary: Number of users per SciPack



SciPack Detail: Individuals’ status per each SciPack



Percentage of Completion: Individual’s SciPack status



Access History: Individual’s SciPack status on usage



Learning  Center Tools
for Individual Teachers



PD Indexer

• Diagnose gaps in 
Content Knowledge
Understanding

• View    
Recommended
Resources and
Opportunities for
Consideration





Pre and 
Postassesment No. of

Items
No. of 
Cases

Internal
Consistency*

Earth History 20 111 .704
Magnetic and Electric 
Forces

22 114 .821

Nature of Light 20 105 .737

Atomic Structure 16 102 .882

Cell Structure and 
Function

23 261 .636

Chemical Reactions 23 101 .877

Elements, Atoms, & 
Molecules

28 103 .812

Cell Division & 
Differentiation

22 97 .752

Cells & Chemical 
Reactions

24 94 .821

Force and Motion 25 220 .816

Energy 20 227 .759

Solar System 20 238 .695

Plate Tectonics 20 216 .790

Content Knowledge Assessment:
Sample Chronbach α Internal Consistency

Byers, A., Koba, S., Sherman, G., Scheppke, J., & Bolus, R. (2011). 
Developing a web-based mechanism for assessing teacher science content 
knowledge. Journal of Science Teacher Education.



Stage 1: Item Development (Appendix B)
• Step 1-Identify and train item developers
• Step 2-Item developers generate items based on

web module evidences of understanding
• Step 3-Items submitted to subject matter experts
• Step 4-Items edited by assessment expert

Stage 2: Pilot Testing
• Step 5-Prepare items for online pilot testing and recruit pilot testers
• Step 6-Collect pilot data and analyze pilot results

(point biserial item analysis)

Stage 3-Final Item Selection
• Step 7-Item reviewers evaluate pilot data (two reviewers per set)
• Step 8-Item review team evaluates items for bias & content alignment

with stated evidences of understanding 
• Step 9-Select final items based on item reviewer recommendations
• Step 10-Test-level analysis on selected items conducted (Chron. Alpha)

Stage 4-Final Item Preparation
• Step 11-Clean up graphics and edit copy

NSTA Content Assessment Item Development Process



Learning Center 
Community

(forthcoming)



Learning Center Community
• Person at center of online experience, not the product
• Three primary “strategies”

• Psycho-emotional roles
• recognition
• self-actualization
• coaching/mentoring

• Content Knowledge
• compelling & valuable

to learner (teacher)
• subject matter, PCK & pedagogy

• Social Engagement
• personal aspect
• extended connectedness
• worthwhile dialog with like-minded

colleagues and access to experts



Live Support

One-on-one 
live chat with 
Online Advisor

Online 
Advisors can 
help teachers 
identify e-PD 
resources and 
opportunities



Learning Center 
Online Advisors

30 educators 
provide support 
live and 
asynchronous
7 days/week; 
~60 hours/week





Mike Smith

Sue Leelan



Sharing 
Resources

Over 336
collections
already 
publicly
shared in 
first month 
of release



• Four public 
forums

• Content, 
pedagogy, & 
resources

• In-depth 
discussions

• Online 
Advisors

Discussion Forums (asynchronous)



Discussion Forums

• Linked to User Profile

• Display Recognition 
Badges

• Integrates content

• Shows number of posts

• Will show “activity” bar in
community



User Profile

• Learn about 
others in 
community

• Badges and 
points awarded 
for community 
building activities:

• Comment

• Aggregate

• Advocate

• Disseminate



Advocator (Ruby)
Give a day's worth of food by writing 40 reviews. Level xp: 800

Commenter (Diamond) 
Plant a food seed by making 100 posts onto the Message 
board. Level xp: 1,000

Disseminator (Onyx) 
Preserve 10 square feet of the Osa Peninsula Rainforest by 
sharing a collection with 1 person. Level xp: 10

Physical Science Indexer
Help rescue the reef by completing the Physical Science indexer. 
Level xp: 250

Aggregator (Sapphire)
Donate a pound of produce by adding 30 personal resources to 
your Library. Level xp: 300 

NSTA Resource Optimizer
Donate a book with 99 others adding 10 NSTA resources to 
your Library. Level xp: 100 

Incentivized Badges with Recognition
Earn as you Learn…and then Donate!



2010 National Education Technology Plan

Through online learning systems, teachers 
may enhance their learning through blending 
the best of onsite PD with online PD that 
provides immediacy, convenience, self-
direction, and collaboration with other 
colleagues and experts via professional 
learning communities. For teachers to 
effectively facilitate using interactive 
resources, learning systems, and 
connectedness to online communities, 
teachers need to experience it firsthand as 
part of their own learning and professional 
development.

US Department of Education (2010). Transforming American education: Powered by Technology. 
Washington, DC: Office of Educational Technology.



I am writing to praise NSTA for your creative efforts in providing online 
professional development resources for teachers and to let you know that at The 
University of Maryland, Baltimore Campus we are using the resources with our 
pre-service elementary science teachers to boost their content understandings 
and help them gain insights into high quality professional development. As the 
professor of the UMBC elementary science methods course and as a 
professional development researcher, my belief is that the day you decide to 
become a science teacher you start on your professional development journey. 
So, one of the main goals in my course is to help my pre-service teachers 
become aware of the resources that will serve them across their careers as life-
long learners. The online professional development resources on the NSTA 
website are a perfect fit for helping us reach this goal. I encourage other 
university science educators to get their students involved in Learning Center 
activities. Our pre-service teachers deserve the opportunity to experience NSTA’s 
innovative, high quality, online professional development learning experiences 
as these are the types of activities they will be doing as practicing science 
teacher

Susan M. Blunck, Ph.D.
Associate Clinical Professor 
Science Education
Director UMBC Center for 
Excellence in STEM Education

Preservice Science Method Professor Testimonials



I utilize the NSTA Learning Center for my Pre-service Teachers enrolled in my science 
methods courses at The University of Texas-Tyler. I utilize the Learning Center 
because it is much more comprehensive than a methods text. The NSTA Learning 
Center allows me to develop (preload) a library of materials I can share with my 
students to serve as their text. It allows the students to build upon the library by 
adding their own resources as they learn about science teaching and learning. In the 
EC-6 and 4-8 grade level certification programs too many students do not have the 
content backgrounds they need in science. The Learning Center allows me to 
evaluate my students’ science content knowledge using the free PD Indexer tool and 
develop a remediation plan using SciPacks to address their gaps in knowledge. The 
best part is that students complete the modules outside of class rather than taking 
limited class time. Students also seem to like the SciGuides that are coupled with the 
SciPacks and Science Objects, as they provide vetted web-based resources, lesson 
plans, and access to the simulations found in the SciPacks for use in the classroom.

Michael Odell, Ph.D.
Roosth Chair in Education
Executive Director, The 
Ingenuity Center
University of Texas at Tyler

Preservice Science Method Professor Testimonials



The NSTA Learning Center is an outstanding resource that has proven to be 
invaluable to our teachers! We have utilized this resource for both beginning 
teachers as well as more experienced teachers. All of our teachers have found this to 
be a convenient way to enhance their science content knowledge, an invaluable 
resource to assist in explaining specific concepts in class, a useful tool for sharing 
resources with colleagues, and a central location for compiling their lesson plans, 
examples of student work, and annual progress. The assistance provided in getting 
started and training teachers how to use the Learning Center is outstanding. Once 
established, the help and support for the Learning Center is also outstanding. All of 
the Help Desk staff has been extremely helpful, providing the highest level of service 
achievable!  Once teachers experience the online learning and utilize the extensive 
resources available, they never want to stop using the NSTA Learning Center! I highly 
recommend it!

Marguerite A. Sognier, Ph.D.
Director, Educational Outreach
Texas Regional Collaborative, 
Galveston , TX

Inservice District Science Specialist Testimonials



The goal of the Teacher Academy in the Natural Sciences (TANS) project is to enrich 
the science content of Mississippi’s middle school science teachers. To accomplish 
this goal, the TANS leadership team at Mississippi State University (MSU) relies on 
the over 5,000 resources in the NSTA Learning Center throughout the academic year 
to extend and enhance our TANS summer institute content instruction. SciPacks are 
in-depth online science modules that our participating teachers can access and 
complete at their convenience. With an assortment of SciPack topics available, the 
TANS leadership team was able to choose appropriate and relevant modules in 
chemistry, physics, and the geosciences.  Not only does the NSTA Learning Center 
provide a multitude of convenient online resources, but the support provided by the 
NSTA Learning Center team is superb. The NSTA Learning Center is an integral 
component of the Teacher Academy in the Natural Sciences Mississippi 
Mathematics-Science Partnership at MSU. We look forward to working closely with 
the NSTA Learning Center over the next three years

Renee Clary, Ph.D.
Director, Teacher Academy
Mississippi State Mathematics-
Science Partnerships
Mississippi State University

Inservice District Science Specialists Testimonials

See more at: http://learningcenter.nsta.org/Testimonials.aspx

http://learningcenter.nsta.org/Testimonials.aspx


2009 Golden Lamp Awards Finalist 
Category: Professional Development.
The Association of Educational Publishers 

2007 Learning Content Management 
Project of the Year:  The NSTA Learning 
Center, Training Magazine, 2007 

2007 Learning Leader: 
Organizational Management 
Excellence for The NSTA Learning 
Center. Bersin & Associates, 2007 

Awards
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