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Goals for this Talk 
 

 Share  an overview of our STEM 
e-learning portal and the need it addresses 
 

 Share strategies behind the design and 
affordances provided via our online 
professional learning community 
 
 

 Share and discuss research findings and studies 
that are supporting our on-going design efforts. 
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Barclay! The adjacent school district’s 
test scores went up 25% last year apparently due 
to STEM ‘professional learning communities.’ 
Whatever that is…I want two of them! 

PLC’s 
…the hype 
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Need: Importance of Teacher Learning 

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

 Detrimental effects occur 
when teachers do not feel 
confident in science 
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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;  Gess-Newsome and Lederman, 1999; 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. 
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Teachers’ Belief System 

Subject Matter Knowledge and 

Pedagogical Content Knowledge 

Understanding How Students Learn 

Knowledge of science content tied to real-world examples 
including representations & models, along with ability to 
develop and implement scientific and engineering 
practices to facilitate students’ deeper understanding and 
active learning through argumentation and evidence 

Knowledge of formative assessment strategies to help make 
students’ thinking visible as build upon students’ existing 
knowledge and prior experiences through social discourse 

Elicit existing attitudes, experiences, and self-efficacy 
towards science education and understandings regarding 
the nature of science  

Teacher Learning and Professional Development: 
Appears effective when it addresses the following 



The Framework and Next Generation Science 
Standards have a New Vision of Science Learning 
that Leads to a New Vision of Teaching 

Intertwine three 
dimensions 

 Scientific and 
Engineering Practices 

 Disciplinary Core Ideas 

 Cross-cutting Concepts 

7 



 
 

What are promising practices for 
teacher learning? 
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What are promising practices for 
teacher learning? 

 Job-embedded, aligned to local curriculum 

 Informed by student learning data and work 

 Part of local PLC or CoP 
(building capacity from within, collaborative) 

 On-going, year long, of sufficient duration, 
intensity, and coherence. (50-80 hours/year) 

 Addresses teachers’ personal learning 
needs/preferences within district strategic 
initiatives (bounded autonomy) 
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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. 
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Connectededucators.org 



Blended Teacher Learning 

 Integration 
between 
Onsite and 
Online 
Learning 

12 12 

 Involves the mix of pedagogical strategies in 
combination with various modes and mediums 
leveraging technology-mediated solutions to 
maximize desired learning outcomes 

(Kim, Bonk & Oh, 2008;  Lockee,  BB., Moore , M., Burton, J., 2001; Smith & Kurthen, 2007; Tang & 

Bryne, 2007; Vaughan, 2007; Verkroost, Meijerink, Lintsen, & Veen, 2008; Yoon & Lim, 2007) 
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Study PD Program 

Model 

Target Audience/ 

Content Area 

Research 

Findings 

Berger et al. 

(2008) 

Blended online 

and face-to-face 

High School 

Physics 

(n=16) 

Strong online participation 

linked to student work, 

Your Comments, Hot Polls, 

Hot Reports, 

Smashing Sentences 

Krall et al. 

(2009) 

Self-paced, on-

demand, hands-

on kits, mentor 

Elementary and 

Middle Science 

and Inquiry 

(n = 43) 

Significant gains in subject 

knowledge. Hands-on most 

valued. Low mentor rating via 

email -- too critical 

Owston et al. 

(2008) 

Blended online 

and face-to-face 

Middle School 

Science & Math 

(n = 33) 

Significant gains in teacher 

perception of inquiry. Weak 

online participation. Challenges 

in online component even when 

provide release time. Reading 

articles and commenting. 

Research in Online and Blended Learning 
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Study PD Program 

Model 

Audience & 

Content 

Research 

Findings 

del Valle 

et al. 

(2009) 

Self-paced, 12 

week module, 

instructor help 

K-12 in-

service 

teachers 

(n=59) 

Mastery-sig. time over longer period, 

Task-focused-less time in shorter 

period, not prefer cohort learning. 

Procrastinator-little time, longer period 

to complete, prefers cohort learning. 

Lowes et 

al. (2007) 

4-week course, 

async discourse, 

readings, group 

project at end. 6 

schools, 3 states 

Middle & 

High (grades 

6-10), 

school-wide 

reform 

Online discourse analysis. Cheerleader-

affirming + new information increases 

online participation. Vary over course to 

more questioning/challenging at end. 

Whitaker 

(2007) 

On-demand: 3 

levels of support. 

A) web access B) 

reflection tools, 

resources, C) 1-

on-1 video chat 

and teaching clip.  

pre-K 

teachers 

(n=235) 

Level of service significantly affects 

teacher participation. Group C log on 

more, Group A log on for longer periods 

of time, but significantly less frequently. 

Personalized feedback strongly valued. 

Better to respond quickly with brief 

message that delayed with longer posts 

Research in Online and Blended Learning 



Anderson’s Equivalency of Interaction 
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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 

While learner-learner, 
learner-content, and learner-
instructor interaction is 
preferred for online 
interaction to enhance 
learning, if one of the three 
interactions is designed well, 
the other two may be 
offered in a diminished 
capacity and still provide an 
equitable learning 
experience. This address 
scalability issues where 
diminished support may be 
available. 



Learning Center Overview 
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A Critical Piece of the 

Teacher Learning Solution 

• Self-Directed Access 
 

• 11,000+ resources 
 

• Free tools to help teachers  
  diagnose, organize, personalize,  
  and document their learning 
 

• Immediate free access to online  
  advisors and colleagues through  
  chat and discussion 
 

• Recognition system with badges  
  tied to personal profiles 

http://learningcenter.nsta.org 
17 



Resources, and opportunities 
suggested 

Into Teacher 

Portfolio 

Teacher selects based on 

unique needs/preferences. 

Creates Growth Plan 

self directed 

study 

Teacher indexes 

learning needs 

Live  Online Advisor 
“Help desk”  

and email Content 
Mentors 

joins others 

Analytical 

Research Database 

knowledge assessment 

Group discussion online 
Professor for graduate 

credit online 

takes moderated 

course 

Just-in-time, on-
demand learning 
resources and 
diagnostic tools 
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../../../../Desktop/Shortcut to click_me_to_start_PC.exe.lnk


Sept 2013:  11,000+  Learning Resources and Opportunities Available 
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Resources tagged to filter or sort by learning preference 

SciGuides [39] 

Science Objects [94] 

SciPacks [24] 

Archived Seminars/Podcast [1,840+] 

Journal Articles [5,800+] 

NSTA Press Books [310+] 

e-Chapters [2,140+] 

Symposia [3-6/year]  

PD Institutes [6-10/year] 

NSTA Conf./Forums [5/year]  

Web Seminars [110/year] 

Short Courses [20+/year] 

../../../../Desktop/Shortcut to click_me_to_start_PC.exe.lnk
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The Learning Center has grown substantially since 2010 
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Learning Center  
Selected Tools 

to Facilitate 

Personalization and 

Sharing 
 

 



• Identify Personal 

  Learning Needs in 

  Core Ideas of Science 

•  View Resources  

   and Opportunities  

   for Consideration 

•  Add to Your Individual  

   Growth  Plan 

PD Indexer and 
The PD Plan 
and Portfolio 
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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 

Cronbach Alpha 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. 
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Sharing 
Resources 

Upload and 

share your 

own resources 

Over 

4,100 public 

collections 

shared 

Over 50,000 

personal 

resources 

uploaded 

Two GB free 

space for your 

personal files 

My Library 

25 
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Learning Center  
Selected Resources 

and Opportunities 
 

 



• Two-hour free online learning 
experience in a particular topic 
 

• Interactive simulations of 
phenomena in an engaging way 
 

• Questions to promote learning via 
inquiry-based strategy 
 

• Based on Disciplinary Core Ideas in 
the NGSS 
 

• Over eighty (94) free Science 
Objects currently available 

27 
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../My Documents/My Presentations/Local Settings/Temporary Internet Files/Local Settings/Local Settings/Temporary Internet Files/OLK16/ball_on_curved_track_rev02.swf


Interactive Learning beyond Narrative and Images 

29 



Over 260 free Simulations and Animations 
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Make_reef.swf
Seismic Waves.swf
sports_cast_rev01.swf
vertical_balloon_rev02.swf
Air_cart.swf
distance_rev0f_01.swf


LIVE INTERACTIVE LEARNING @ YOUR DESKTOP 

NSTA offers 
110 free live 
web seminars 
during the 
school year.  
 
Over 550 
delivered 
with 30,000 
educators 
reached since 
2004  

31 

http://www.fs.fed.us/


Goals for this Talk 
 

 Share  an overview of our e-learning portal and 
the need it addresses 
 

 Share strategies behind the design and 
affordances provided via our online 
professional learning community 
 
 

 Share and discuss research findings and studies 
that are supporting our on-going design efforts. 
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Learning Center 

Community 
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• Psycho-emotional 
  Roles for Growth 
  and Recognition 
 

• Compelling Content 
 

• Moderated Social 
  Learning Discourse 

Individual 

Psycho- 
emotional 

Content 

Social 

Building a Vibrant Learning Community 

34 



35 

Early Career/Novice 
Increase Knowledge, 

Confidence, 
and Pedagogy 

Mid Career 
Hone practice 

and Pedagogical 
Content Knowledge 

Experienced 
Teachers 

Contribute 
(coach/mentor) 

 

      Consume/Engage/Excite 
• Just-in-time resources from 

 trusted source and/or colleagues 
 

    Consume/Contribute/Extend 
•  Resources/Strategies 

 support local student-driven data 

•  Professional Learning Community 
 

  Consume/Mentor/Enlighten 
•  Elevate stature in community 

•  Serve in leadership capacity 

•  Contribute to improvement 
 and generation of resources 

•  Refine strategies, support others 

Interaction Opportunities 
take 

share 

Collaboration and Recognition 
Deeper Exchangement 
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Growth across all 

community forums 

• 12 Discussion Forums 

• 2,200+ User Generated 
Topics 

• 22,000+ Posts by Users 

• Physical Science 

• Life Science 

• Earth/Space Science 

• Pedagogy 

• Evaluation/ Assessment 

• Research in Science Ed 

• STEM 

• NGSS 



38 F 



I use the Learning Center to share ideas that I 
have and learn more about the ideas of others. 
What I’ve found in our practice is that, if you 
isolate yourself, it basically stunts your 
growth… there’s no follow-up or conversation 
with other educators… So the opportunity to 
talk “education” in these forums is very 
valuable, you get insights from other people 
regarding these resources. In that way it has 
been very crucial to my growth as an 
educator… 

Integrating high quality content with moderated 
discourse to improve personal practice: 

39 A 

 See: http://learningcenter.nsta.org/impact/testimonials.aspx  

http://learningcenter.nsta.org/impact/testimonials.aspx


 
Teacher 

Recognition 

 

Administrator 

Affirmation 
 40 
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Pre-Service Methods Professor: I have to admit that I was 
skeptical about the points/badges system working with my 
students, but I was SO-O-O-O wrong! I simply put an 
announcement on Blackboard praising the top folks to date 
over the weekend. I didn't even think about the fact that the 
only man in one class had the overall top points. Several young 
women announced, "We can’t let Terry get away with that!" 
And so it began.... Sally mocked them for not checking their 
profile page for updates on their points…I haven't met with my 
other class yet, but they too have upped the ante. I don't know 
what their reason is. I just know that a small group has infected 
the larger group.  

http://learningcenter.nsta.org/impact/testimonials.aspx  

Teacher perceptions of administrator 
recognition matters. Affirmation has impact. 

http://learningcenter.nsta.org/impact/testimonials.aspx
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• Provide opportunities to build reputation and contribute to 
the community and as part of your own personal growth 

Recognizing Teacher Learning and Leadership 

• Over 48,000 badges earned in 2011-2012 

Administrator:  One of our teachers sent 
the following information after receiving 
a note from NSTA that stated: 
Congratulations! You have been selected 
as the NSTA Learning Center Top 
Advocator for the week of May 28 – June 
3, 2012.  
 
She was delighted and wrote, "Look at 
what I got in my email! …NSTA picked 
me!! It's all because of you that I started 
this science journey in the first place! 
Thank you!! 



Badges to encourage community activity and sharing 
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Badges to encourage and document significant learning 

Notice 
relative 
weighting of 
activities. 
Those that 
take more 
effort earn 
more points 

47 
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Learning Center  
Impact 

 
Pre/Post Assessment Results 

Peer-reviewed Publications 
Conference Proceedings 
Third-Party Evaluations 

 

 

http://learningcenter.nsta.org/impact 

 
 

 



District /University Pre-Post assessment 
Results 

50 

District Pre/Post Results 



Peer-Reviewed Journals, Proceedings, and Books 

51 A 

• First steps towards a social learning analytics for online communities of practice 
for educators. International Learning Analytics and Knowledge Conference 
(2012). 

• Simple and Computational Heuristics for Forum Management in the NSTA 
Learning Center: A Role for Learning Analytics in Online Communities of Practice 
Supporting Teacher Learning. International Conference on System Sciences 
(2012). 

• Digital Resources to Support Science Instruction, Expert Panel, National 
Association for Research in Science Teaching, National Conference Symposium 
(2012).  

• Social Network Analysis of Affiliation Networks to Promote Online Communities 
of Practice for Science Education, International Network for Social Network 
Analysis, Social Networks Conference (2012). 

• Developing a web-based mechanism for assessing teacher science content 
knowledge. Journal of Science Teacher Education 22(3): 273-289, (2011).  

• Improving Educator Effectiveness—Teachers as Co-learners. State Educational 
Technology Directors Association Leadership Summit: Leverage Technology for 
Learning (2011).  

• Evaluation of online, on-demand science professional development material 
involving two different implementation models. Journal of Science Education 
and Technology 17(1): 19-31, (2008).  

http://www.amazon.com/gp/reader/1412987121/ref=sib_dp_pt/177-1051291-0831412#reader-link
http://www.amazon.com/gp/product/images/1616928549/ref=dp_image_0?ie=UTF8&n=283155&s=books


Third-party Evaluation Studies 
• Quasi-experimental Design Study: Across 3 districts finding significant 

gains in teacher content knowledge using single SciPack. (2008). n=45, teachers 

in grades 5-8 
 

• Experimental Design Study: Pretest-posttest delayed-treatment/control 

group design with random assignment finds significant gains in teacher content 

knowledge, teacher self-efficacy, and students’ gain scores for grades 5-8 in 

treatment group across two SciPacks. (2009-2010), n = 56 
 

• Descriptive Study: Dissertation research finds significant gains in teacher 

learning for pre-posttest and pretest-final assessment. (2010). 

n = 85, teachers grades 3-6 from 11 different states. 
 

• NASA Blended PD Evaluation Study. Incorporated SciPacks, Online 

Communities, Badges, Leader Boards, and Online Courses across 13 districts. 

Significant gains in teacher learning and self-efficacy (2010-2012) n = 300. 
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See: http://learningcenter.nsta.org/research/ 

http://learningcenter.nsta.org/research/


Latest Research Studies 

• NSF VOSS study: as Co-PI with RAND Corporation looking at which 
affordances are of greatest import and impact within our online 
community and for blended learning (Susan Strauss). 
 

• NSF DRK12 study: Smaller study, looking at our blended PD district-
based efforts with EDC 
(Lauren Goldenberg and Marian Pasquale). 
 

• US Department of Education, Office of Educational Technology on-
going research: Connected Educator’s Project looking at community 
management and value creation with the American Institutes for 
Research and the Friday Institute for Educational Innovation 
(Darren Cambridge, Sherry Booth, Shaun Kellogg). 
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Learning Center recognized as “Notable”  
web seminar July 24 1:00-2:00 PM EST 

Articles, Interviews, Panels, and Case Studies 

54 A 

http://www.100kin10.org/


CS 10K Community Work Plan 
January 2013, NSF CS PI Conference 

With insight from AIR… 

55 A 

Effort sponsored by the US Department of Education, 
Office of Education Technologies, and the National Science Foundation 

 

“The [CS10K Community] site will issue digital badges, modeled 
off of the National Science Teachers Associations’ Learning 
Center badging System, to recognize teachers with specific 
qualifications, expertise, experiences, or contributions to the 
community.” 



I think the best blended learning model is: 

1. Providing access to an online repository of digital content 
to enhance onsite PD experiences 
 
2. Extending face-to-face summer experiences online via 
discussion with other colleagues on promising practices and 
strategies for pedagogy 

 
3. Interacting in real time online throughout the year with 
leading scientists, engineers, and education experts from 
institutions such as US Department of Education, NASA, 
NOAA, and NSF discussing research with examples of 
applications for the classroom 
 
4. Helping teachers diagnose and create long term growth 
plans that cater to their unique learning needs and connects 
them with resources and access to others with similar 
learning goals online whereby they might receive 
recognition and attribution as they collaborate 

56 



Purpose: To enhance the personal learning of teachers 
by providing a suite of tools, resources, and 
opportunities to support their individual long-term 
professional growth based on their unique learning 
needs and preferences and within a professional 
learning community. 
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