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THE VELI -STEM STORY   
(Executive Summary)  

Once upon a time, there were 25 
public librarians in rural Vermont who 
treasured what a wonderful resource 
their libraries were to their 
communities. They were passionate 
about serving children and families, 
and they relished opportunities to 
team up with others to embark on 
exciting new adventures. For instance, 
the librarians had partnered with local 
child care providers to give young 
children a rich literacy and 

mathematics grounding. 
Unfortunately, these libraries did not 
have the special ingredients they needed 
to offer their communityõs most formative minds (young children) one of the most important 
learning experiences of the 21st Century ð a grounding in STEM (Science, Technology, Engineering 
and Mathematics inquiry). Whatever were they to do? 
 
Well, along came two wonderful resources for local libraries ð the Vermont Department of Libraries 
and the Vermont Center for the Book, who teamed up with the 25 libraries to seek a little pot of gold 
from a wonderful federal agency called the Institute of Museum and Library Services, to help 
transform the libraries into STEM learning hubs for their communities. Over the past year, everyone 

has pulled together to match that pot of gold with  their own treasures to set off on a magical journey. 
At the end of that journey, the 25 small, rural libraries will have: (1.) received advanced STEM 
training, mentoring, learning tools (such as picture books), hands-on learning methods and materials 
and other STEM resources; (2.) been trained to recognize opportunities to incorporate STEM 
learning experiences for young children and families throughout their library practice, including 
story hours, after-school programming, collection development, displays, òDiscovery Science 
Centers,ó newsletters and bibliographies; (3.) been given ample opportunity to access and contribute 
to an online STEM Clearinghouse of Resources developed throughout and after the project; and (4) 
transferred their newly acquired STEM knowledge and skills to community childcare providers 
through outreach and training programs so that providers will, in turn, introduce STEM learning 
experiences to the young children in their care.  
 

While the final chapter of this story is yet to be written, it is certain to have a happy ending and, if 
you turn the page, you will see how far these libraries and their partners have already come in their 
magical STEM journey é  
 

VELI-STEM Grant Award 
On August 31, 2015, the federal Institute of 
Museum and Library Services (IMLS) announced 
that the Vermont Department of Libraries received 
a three-year National Leadership Grant for Libraries 
award totaling $339,861 to partner with the 
Vermont Center for the Book and Montshire 
Museum of Science in expanding the Vermont Early 
Literacy Initiative (VELI) in 25 public libraries by 
training librarians to provide STEM programming 
for young children, parents, and child care 
providers in science inquiry and physical science. 
IMLS funding runs from November 1, 2015 through 
October 31, 2018. 

https://www.imls.gov/
https://www.imls.gov/
http://libraries.vermont.gov/VELI-STEM
https://www.imls.gov/news-events/news-releases/imls-announces-grants-1416-million-libraries-across-us
https://www.imls.gov/news-events/news-releases/imls-announces-grants-1416-million-libraries-across-us
http://www.mothergooseprograms.org/about-us/
https://www.montshire.org/
https://www.montshire.org/
http://libraries.vermont.gov/services/children_and_teens/veli
http://libraries.vermont.gov/services/children_and_teens/veli
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IMPROVED RECOGNITION BY 

LIBRARIANS OF EARLY 

CHILDHOOD STEM LEARNING 

OPPORTUNITIES ð Librarian self-
assessment of ability to recognize opportunities 
to incorporate ongoing STEM learning 
experiences for 3-7-year-old children and their 
families throughout their library practices 
increased from a 3.9 prior to the project to a 4.7 
after initial training in April 2016 (with 5 being fully 

proficient) 

INCREASED APPLICATION OF 

STEM KNOWLEDGE & SKILLS 

AMONG LIBRARIANS ð Librarian self-
assessment of proficiency at regularly 
providing opportunities for young children to 
use basic science increased from a 3.1 prior to 
the project to a 4.6 after initial training in April 
2016 (with 5 being fully proficient) 

 

HIGH PARTICIPATION AND 

ENGAGEMENT IN STEM 

PROGRAM S ð Over 3,700 in total 
participation of children, family members, 
child care providers and others among all 
STEM programs provided by the 25 libraries, 
with high levels of participant engagement: 
ü 82% of 3-7-year-old children reported as 
being òveryó engaged in the STEM 
programs 

ü 73% of family members òveryó engaged in 
the STEM programs 

INNOVATION IN DELIVERING STEM 

PROGRAMS ð Utilization of a diversity of 
settings in the provision of STEM 
programming, trainings and outreach, such as 
community-based settings (e.g., a tractor pull at 
a community park) and other settings (e.g., 
take-home kits) 

 
CONSIDERABLE SUCCESS WITH 

LIBRARIAN TRANSFER OF STEM 

KNOWLEDGE AND SKILLS TO 

OTHERS ð Among child care providers 
trained by librarians, 89% of survey respondents 
indicated the STEM training òvery muchó 
helped them develop a better understanding of 
what STEM means to children ages 3-7 years 
old and 100% introduced STEM learning 
experiences to the 3-7-year-old children in their 
care 

STRONG FOUNDATION OF 

ENGAGEMENT OF COMMUNITY 

STEM òRESOURCE PEOPLEó ð 
Notable amount of STEM outreach conducted 
collectively by the librarians among a wide 
range of stakeholders (e.g., library trustees, 
town officials, local businesses and other key 
change agents) with over 570 stakeholders 

engaged  
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YEAR ONE EVALUATION REPORT OVERVIEW   
 
This Year One Evaluation Report serves three main purposes. First, it is a progress report. It 
documents and assesses the strides made during the inaugural year of the three-year VELI-
STEM project toward achieving the overarching goal of transforming librarian practice through 
the infusion of STEM content, skills and knowledge into all aspects of working with young 
children and their families.  
 
Second, the Year One Evaluation Report is a project monitoring tool. It provides an assessment 
of the degree to which implementation ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ Ǉƛƭƻǘ ȅŜŀǊ ǿŜƴǘ roughly along the 
lines of what the Vermont Department of Libraries, Vermont Center for the Book and their 
partners envisioned doing, as well as identifies necessary course corrections that have been or 
will be made.  
 
¢ƘƛǊŘΣ ǘƘƛǎ ǊŜǇƻǊǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ōŜƎƛƴƴƛƴƎǎ ƻŦ ŀ άƘƻǿ ǘƻέ ƎǳƛŘŜ όƻǊ ŀ άƘƻǿ not ǘƻέ ƎǳƛŘŜύ ƛƴ 
support of replication by libraries across Vermont and beyond. It captures lessons learned (the 
evaluative content of this report) and compiles materials used (Addenda) in launching the 
project in Year One.  
 
Two main areas of measurement occurred in Year One of the project, in support of the ǇǊƻƧŜŎǘΩǎ 
evaluation, implementation monitoring and broader replication: 

1. Measurement of changes in STEM knowledge levels, including among librarians, 
children 3-7 years old, families/caregivers of children 3-7 years old, and child care 
providers/early educators of children 3-7 years old; and 

2. Measurement of changes in behaviors, with the two main focal points including the 
infusion of STEM concepts and skills throughout regular library practices (i.e., collection 
development, ongoing programming, conversations, bibliographies, displays and 
community outreach) and the incorporation of early STEM learning experiences in child 
care/early education settings.  

 
¢Ƙƛǎ ǊŜǇƻǊǘ ƛǎ ǎǘǊǳŎǘǳǊŜŘ ŀǊƻǳƴŘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƴƛƴŜ ƻōƧŜŎǘƛǾŜǎ: 
× Objective 1:  Recruit and train 25 librarians from rural communities in STEM content 

(Physical Science Through Inquiry), skills and knowledge over three years 
× Objective 2:  Develop and monitor an online STEM Clearinghouse of Resources for project 

librarians to access and inform during the three years of the project 
× Objective 3:  Investigate with librarians ways to recognize STEM language and concepts in 

picture books and other existing library resources, in order to be confident and competent 
in using this knowledge in ongoing programming 

× Objective 4:  Assist librarians in the infusion of appropriate STEM content into their 
regular practice, including collection development, ongoing programming, conversations, 
bibliographies, displays and outreach 

× Objective 5:  Provide librarians with non-fiction books, STEM resources and hands-on 
learning materials to be used throughout the library setting and in programming with 
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children, families and childcare provider trainings and in the development of library 
ά5ƛǎŎƻǾŜǊȅ {ŎƛŜƴŎŜ /ŜƴǘŜǊǎέ 

× Objective 6:  Support development of programmatic relationships between librarians and 
community STEM resource people 

× Objective 7:  Develop and promote a YouTube channel and other social media for 
librarians to use as resources and networking tools 

× Objective 8:  Evaluate efficacy of training and materials for refinement and dissemination 
of results, and for replicability 

× Objective 9:  Disseminate and promote project results. 
 
For each objective, statistical and/or anecdotal evidence is provided on the progress made, 
challenges encountered and lessons learned during the pilot year of the VELI-STEM project. 
That evidence was collected from a variety of sources, including: 

¶ Participating librarians 

¶ Family members/caregivers who accompanied children at STEM programming 

¶ Child care providers/early educators who were trained by librarians on early childhood 
STEM literacy 

¶ Project leadership team members. 
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YEAR ONE EVALUATION FINDINGS 
 
Objective 1:  Recruit and train 25 librarians from rural communities in STEM content (Physical 
Science Through Inquiry), skills and knowledge over three years 
 
Librarian recruitment ς The Vermont Department of Libraries (VDOL) and Vermont Center for 
the Book (VCB) initially selected 25 libraries to participate in the three-year VELI-STEM project. 
Selection of the libraries was driven by six criteria, with an abbreviated analysis of the original 
sample in relation to the six criteria provided below.1  Following that analysis, an additional 
library was enlisted to offset any future attrition and, indeed, one of the original 25 libraries 
later had to drop out of the project due to staffing transitions, leaving the target sample size of 
25 libraries preserved as of the end of Year One of the project (October 31, 2016). The 
replacement library is somewhat more rural than the library that ceased participation, which 
skews the sample closer toward state average characteristics, such as size of population served 
and physical space. 
 

SAMPLE SELECTION CRITERIA ANALYSIS OF SAMPLE 

Sample Selection Criterion #1 ς 
[ƛōǊŀǊȅΩǎ Ǉrior or current 
involvement in the Vermont 
Early Literacy Initiative (VELI) 

The 25 VELI-STEM libraries, which represent approximately 
50% of the over 50 libraries that have participated in VELI 
statewide, have opportunities to leverage certain skills and 
knowledge acquired through their VELI participation. 

Sample Selection Criterion #2 ς 
[ƛōǊŀǊȅΩǎ ǿillingness and ability 
to participate in VELI-STEM 

Three-year commitment letters were signed by all 25 
libraries, attesting to the full endorsement of each library's 
director and trustees. As a group, the 25 libraries have 
higher than the state average physical space and operating 
hours.2 

Sample Selection Criterion #3 ς 
[ƛōǊŀǊȅΩǎ ƭƻŎŀǘƛƻƴ in a rural 
setting 

All Vermont public libraries meet the criteria for a rural 
designation except for Fletcher Free Library in Burlington, 
which is not participating in the VELI-STEM project. The 
average population served by each of the 25 VELI-STEM 
libraries is approximately 5,600.3 

Sample Selection Criterion #4 ς 
Achieving a sample with a 
geographic mix of locations 

The map on the following page depicts the intentionally 
disbursed geographic distribution of the 25 participating 
libraries. An interactive version of the map can be accessed 
by clicking here, and hovering a mouse over each colored 
location on the interactive map will display a pop-up 
window with the library and town name.   

                                                           
1 NOTE:  The VELI-STEM sample analysis was conducted in March 2016, based on the original sample of 25 libraries 
selected for participation in the VELI-STEM project. That full analysis is contained in Addendum A. 
2 Data obtained from the Vermont Libraries Fiscal Year 2014 report. 
3 Ibid. 

https://public.tableau.com/views/VELI-STEMMapofLibrariesOct312016/Sheet1?:embed=y&:display_count=yes
https://public.tableau.com/views/VELI-STEMMapofLibrariesOct312016/Sheet1?:embed=y&:display_count=yes
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Sample Selection Criterion #5 ς 
Achieving a sample with a 
variety of library staffing 
models 

Some of the 25 VELI-STEM libraries are single-librarian 
libraries, while others have multiple library staff, with a 
range of 0.4-8.7 FTE.4  

Sample Selection Criterion #6 ς 
Supporting replicability of VELI-
STEM in other libraries in 
Vermont and across the United 
States 

While the sample of 25 VELI-STEM libraries have slightly 
higher average values as a group than average values for 
all state libraries as a whole on a range of measures, such 
as size of population served, FTE quantity and quality 
(percentage with MLS), and total operating income, the 
resources of the 25 sampled libraries would still be 
considered modest. Therefore, the model being used in the 
VELI-STEM project should be replicable by a majority of 
similarly or more highly resourced Vermont public libraries, 
as well as by rural and smaller urban libraries of 
comparable resources around the country.5 

 

 

                                                           
4 Data obtained from the Vermont Libraries Fiscal Year 2014 report. 
5 Ibid. 

 LIST OF 25 VELI-STEM LIBRARIES AS OF END OF YEAR ONE 
OF PROJECT (October 31, 2016) 

 Ainsworth 
Public Library 
(Williamstown) 

Aldrich Public 
Library 
(Barre)  
 

Bennington 
Free Library 
 

Bixby 
Memorial 
Free Library 
(Vergennes) 
 

 Bradford 
Public Library 

Burnham 
Memorial 
Library  
(Colchester) 
 

Chelsea Public 
Library 
 

Cobleigh 
Public Library 
(Lyndonville) 
 

 Craftsbury 
Public Library 
 

Fletcher 
Memorial 
Library  
(Ludlow) 
 

Hartland 
Public Library 
 

Highgate 
Public Library 
 

 Jamaica 
Memorial 
Library 
 

Jeudevine 
Memorial 
Library 
(Hardwick) 
 

Lanpher 
Memorial 
Library  
(Hyde Park) 

Milton Public 
Library 
 

Norman Williams 
Public Library  
(Woodstock) 

Pawlet Public 
Library 
 

Pope 
Memorial 
Library 
(Danville) 
 

Poultney 
Public Library 
 

Rockingham 
Free Public 
Library 
(Bellows Falls) 

Sherburne 
Memorial 
Library 
(Killington) 

St. Johnsbury 
Athenaeum 

Wardsboro Public 
Library 

Westford 
Public Library 

   

https://ainsworthpubliclibrary.org/
https://ainsworthpubliclibrary.org/
http://www.aldrichpubliclibrary.org/
http://www.aldrichpubliclibrary.org/
http://benningtonfreelibrary.org/
http://benningtonfreelibrary.org/
http://bixbylibrary.org/
http://bixbylibrary.org/
http://bixbylibrary.org/
https://bradfordvtlibrary.org/
https://bradfordvtlibrary.org/
http://colchestervt.gov/158/Burnham-Memorial-Library
http://colchestervt.gov/158/Burnham-Memorial-Library
http://colchestervt.gov/158/Burnham-Memorial-Library
http://www.chelsealibrary.com/
http://www.chelsealibrary.com/
http://cobleighlibrary.org/main/
http://cobleighlibrary.org/main/
http://www.craftsburypubliclibrary.org/
http://www.craftsburypubliclibrary.org/
http://www.fmlnews.org/
http://www.fmlnews.org/
http://www.fmlnews.org/
http://www.hartlandlibraryvt.org/
http://www.hartlandlibraryvt.org/
https://highgatelibrary.wordpress.com/
https://highgatelibrary.wordpress.com/
https://jamaicavtlibrary.wordpress.com/
https://jamaicavtlibrary.wordpress.com/
https://jamaicavtlibrary.wordpress.com/
http://www.jeudevinememoriallibrary.org/
http://www.jeudevinememoriallibrary.org/
http://www.jeudevinememoriallibrary.org/
http://www.lanpherlibrary.org/
http://www.lanpherlibrary.org/
http://www.lanpherlibrary.org/
http://www.miltonlibraryvt.org/
http://www.miltonlibraryvt.org/
http://normanwilliams.org/
http://normanwilliams.org/
https://pawletpubliclibrary.wordpress.com/
https://pawletpubliclibrary.wordpress.com/
https://popememoriallibrary.org/
https://popememoriallibrary.org/
https://popememoriallibrary.org/
http://poultneypubliclibrary.com/
http://poultneypubliclibrary.com/
http://rockinghamlibrary.org/
http://rockinghamlibrary.org/
http://rockinghamlibrary.org/
http://www.sherburnelibrary.org/
http://www.sherburnelibrary.org/
http://www.sherburnelibrary.org/
http://www.stjathenaeum.org/
http://www.stjathenaeum.org/
http://www.wardsboropubliclibrary.org/
http://www.wardsboropubliclibrary.org/
https://westfordpubliclibrary.wordpress.com/
https://westfordpubliclibrary.wordpress.com/
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Approximately one third of the librarians who are the main point of contact for the VELI-STEM 
project hold the primary role of library director, while approximately two thirds hold the 
primary role of children/youth services librarian. Time spent working in those roles averages 30 
hours per week, with a range of 11-40 hours per week. 
 
Librarian training ς Librarian trainings that were conducted during Year One of the VELI-STEM 
project are summarized here, with more specific librarian training details relevant to Objective 
3 (librarian recognition of STEM language and concepts in library resources) and Objective 4 
(librarian infusion of appropriate STEM content into regular library practice) provided under 
those objectives.   
 
The first librarian training in Year One took place on April 25 and 26, 2016 at Lake Morey Resort 
Conference Center in Fairlee, Vermont, for the 26 librarians participating at that time in the 
VELI-STEM project. The focus of that initial training was Physical Science Through Inquiry: Force 
and Motion, and the intended outcomes were three-fold: 

¶ Increase participantsΩ understanding of inquiry; 

¶ Increase participantsΩ understanding of force and motion as a focus for inquiry; 

¶ Enable participants to design force and motion inquiry experiences on their own. 
 
Training was conducted through a blend of lecture to the full group and active, small-group, 
hands-on activities in small groups. The STEM content that was delivered and the main 
deliverers of that content included6: 

¶ Inquiry-Based Explorations of Force and Motion ς   
o Karen Worth, Chair, Elementary Education Department, Wheelock College 
o Greg DeFrancis, Associate Director and the Director of Education, Montshire 

Museum of Science 

¶ Introduction to the VELI-STEM Clearinghouse of Resources, along with an overview of 
other STEM resources ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ VELI-STEM Weebly website  

o Wendy Martin, Associate Director, Vermont Center for the Book 
o Mara Siegel, Continuing Education Coordinator, Vermont Department of 

Libraries 

¶ Force and Motion Discovery Centers 
o Karen Worth with project team 

¶ Marble Runs Maker Space and Exploration 
o Project team 

¶ Introduction to Program Templates7 & Planning 
o Sally Anderson, Executive Director, Vermont Center for the Book 
o Small groups 

¶ Distribution of STEM books and materials8  

                                                           
6 The full agenda for the Year One training conference is included in Addendum B. 
7 See Addendum C. 
8 For details on the books and materials distributed at the April 2016 librarian training, refer to the section on 
Objective 5 on providing librarians with materials for STEM programming and trainings. 

http://veli-stem.weebly.com/stem-clearinghouse.html
http://veli-stem.weebly.com/
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¶ Congressional Delegation and Promotion of the Project9 
o Representative for Senator Bernie Sanders 
o Tess Adone, (former) Executive Assistant to the State Librarian 
o Sharon Colvin, (former) Youth Services Consultant, Vermont Department of 

Libraries 

¶ Evaluation Requirements of the Project 
o Wendy Martin 
o Sharon Colvin 

 
The curriculum used to support discussions of scientific inquiry and preschool children at the 
April 2016 training was excerpted from Worms, Shadows and Whirlpools by Karen Worth et al, 
published by Heinemann.  
 
On October 18, 2016, the second Year One convening of librarians was held ς again, at Lake 
Morey Resort in Fairlee. Unlike the April 2016 conference, where the focus was more on 
training librarians and launching the project, the October convening was more of an 
opportunity for the project leadership team to reinforce key STEM constructs, take stock of 
Year One activities and progress to date, facilitate an exchange among librarians of helpful 
information and suggestions on effective STEM-infused library practices going forward, and 
gather essential feedback for course corrections. The initial activity at the October 2016 
gathering utilized the following four feedback-generating topics/questions, librarian input on 
which was discussed in brainstorming sessions: 

1. What did you do? What materials did you use? How many times did you do the same (or 
a similar) program? 

2. Childcare and family programs ς how did you recruit? 
3. 5ƛǎŎƻǾŜǊȅκƭŜŀǊƴƛƴƎ ŎŜƴǘŜǊǎ ϧ ƛƴπƭƛōǊŀǊȅ ŘƛǎǇƭŀȅǎ ς anyǘƘƛƴƎ ȅƻǳ ŎǊŜŀǘŜŘ ŦƻǊ ±9[Lπ{¢9aΚ 
4. What would you do differently? What would you change? What would you do again? 

 
Also, new STEM books and materials were distributed10 to the librarians, which provided the 
basis for small-group brainstorming sessions on STEM programming ideas. In addition, time was 
devoted at the October 2016 gathering to engaging in extensive discussion and review of 
evaluation requirements. 
 
The Year One budget for the training venue for both the two-day April 2016 training and the 
one-day October 2016 conference was $11,484, and this budget was not exceeded. As part of 
the project budget, STEM experts and trainers received a per diem to develop STEM content 
and deliver the training, ranging from $563 to $1,000 per diem. There were no audio-visual 
fees, nor was there transportation reimbursement. In helping to underwrite the trainings, 
Vermont Center for the Book is providing an in-direct cost share amount of $2,500 each year. 
Because the VELI-STEM project is intended to be a replication model, the project team tried to 

                                                           
9 Refer to the section on Objective 9 and to Addendum D for more details on the promotion and dissemination of 
project information, including the Communications Plan that was rolled out at the April 2016 training. 
10For details on the books and materials distributed at the October 2016 librarian training, refer to the section on 
Objective 5 on providing librarians with materials for STEM programming and trainings and to Addendum F.  
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keep book and material expenses to a minimum so that any library, no matter its size or 
location, can afford to implement the project.  
 
 
Objective 2:  Develop and monitor an online STEM Clearinghouse of Resources for project 
librarians to access and inform during the three years of the project 
 
A comprehensive VELI-STEM website has been developed and hosted on a Weebly platform 
that is publicly accessible through the Vermont Department of Libraries website. The VELI-STEM 
website serves a number of important purposes, including linking VELI-STEM librarians to 
essential project and other related STEM resources, establishing an on-line presence for the 
project and supporting replication of STEM-infused library practices across Vermont and 
beyond. The VELI-STEM website includes a wide array of resources, ranging from training 
information and program resources (glossary, book lists) to administrative and evaluation forms 
to photos and links to VELI-STEM libraries. 
 
The VELI-STEM website also hosts the STEM Clearinghouse of Resources. The VELI-STEM project 
grant proposal called for the Vermont Department of Libraries, in partnership with the Vermont 
Center for the Book and the Montshire Museum of Science, to identify, validate and adapt the 
strongest hands-on STEM activities already available and compile them into an easy-to-use, 
online and interactive STEM Clearinghouse of Resources for VELI-STEM librarians, who ς in turn 
ς would inform the content of the Clearinghouse based on their own experience with successful 
STEM-infused library practices. Initially developed from January through March 2016, the 
Clearinghouse is organized by project year topics (e.g., Year 1: Force and Motion). For Year One, 
the six main areas covered by the Clearinghouse included: Activities, Bibliography, Professional 
Reading, Standards, STEM Activity Ideas and What is Science for Young Children?   

(1.) The Year One Activities page contains the Year One Program Template (additional 
details provided on the following page). 

(2.) The Year One annotated Bibliography lists fiction and non-fiction picture books on the 
topics of Force and Motion, STEM Inquiry and Problem Solving.  

(3.) The Year One Professional Reading page contains annotated links to STEM activities and 
information posted by organizations such as the National Science Teachers Association, 
National Association for the Education of Young Children and the American Library 
Association. 

(4.) The Year One Standards section talks about the importance of education standards and 
addresses the Next Generation Science Standards, as well as includes an annotated link 
to the Massachusetts Preschool Science and Technology/Engineering Standards for 
children ages two to five. 

(5.) Annotated links also have been posted in the Year One Clearinghouse STEM Activity 
Ideas section. VELI-STEM librarians have been encouraged to visit this page regularly for 
ideas about adaptations of a variety of STEM activities for a variety of ages and 
audiences. This section will be updated continually throughout the project. 

http://veli-stem.weebly.com/
http://libraries.vermont.gov/VELI-STEM
http://veli-stem.weebly.com/
http://veli-stem.weebly.com/
http://veli-stem.weebly.com/
http://veli-stem.weebly.com/
http://veli-stem.weebly.com/stem-clearinghouse.html
http://veli-stem.weebly.com/stem-clearinghouse.html
http://veli-stem.weebly.com/activities.html
http://veli-stem.weebly.com/bibliography2.html
http://veli-stem.weebly.com/professional-reading.html
http://veli-stem.weebly.com/professional-reading.html
http://veli-stem.weebly.com/standards.html
http://veli-stem.weebly.com/stem-activity-ideas.html
http://veli-stem.weebly.com/what-is-science-for-young-children.html
http://veli-stem.weebly.com/activities.html
http://veli-stem.weebly.com/bibliography2.html
http://veli-stem.weebly.com/professional-reading.html
http://veli-stem.weebly.com/standards.html
http://veli-stem.weebly.com/stem-activity-ideas.html
http://veli-stem.weebly.com/stem-activity-ideas.html


 

Kelly T. Myles, PhD  
Page 12 

 

(6.) At the VELI-STEM training in April 2016, Karen Worth presented PowerPoint slides on 
the topic of What is Science for Young Children?, and that presentation has been posted 
to the Year One section of the STEM Clearinghouse for librarians to review as needed. 

 
 

In addition to the Clearinghouse being a go-to resource for VELI-STEM librarians, librarians have 
been asked to complete Program Templates throughout the first project year (librarians 
provided input on the content of the template at the April 2016 training). The Vermont Center 
for the Book will edit completed program templates for consistency and post them on the VELI-
STEM website to make program activity and story hour ideas widely accessible. A sample 
completed Year One template completed by Burnham Memorial Library is included in 
Addendum E. 
 
In addition to input on the program template that was posted on the VELI-STEM website, 
librarians have had input on other website content, as well. At the April 2016 training, librarians 
were introduced to the STEM Clearinghouse of Resources and other STEM content on the 
Weebly site, including a tour of the content on useful activities and web links to STEM learning 
for preschoolers, all of which had been vetted by the Vermont Center for the Book. Librarians 
were encouraged to use the online STEM Clearinghouse to find already developed activities 
that they could use in their own libraries. In turn, librarians were given an opportunity to inform 
the development of STEM resources for dissemination on the Weebly site. For example, 
following their exploration of STEM Discovery Centers on the first day of the April 2016 training, 
librarians were asked to reflect on and respond to two questions:   

¶ What are some elements of the Discovery Centers that made them strong, rich, fun? 

¶ What are the criteria for making strong, rich fun activities? 
¢ƘŜ ƭƛōǊŀǊƛŀƴǎΩ ŦŜŜŘōŀŎƪ ǘƻ ǘƘŜ ǘǿƻ ǉǳŜǎǘƛƻƴǎ ǿŀǎ ŎƻƳǇƛƭŜŘ and posted on the VELI-STEM 
website as άElements of a Good ProgramΦέ 
 
The STEM Clearinghouse and other STEM content on the Weebly site are useful resources not 
only for VELI-STEM librarians, but also for other librarians in Vermont and beyond, whether 
they work in remote and rural libraries or in large urban libraries. For instance, the site has 

http://veli-stem.weebly.com/what-is-science-for-young-children.html
http://veli-stem.weebly.com/
http://veli-stem.weebly.com/stem-clearinghouse.html
http://veli-stem.weebly.com/elements-of-a-good-program.html
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ǘŜƳǇƭŀǘŜǎ ŦƻǊ ŎǊŜŀǘƛƴƎ ά5ƛǎŎƻǾŜǊȅ {ŎƛŜƴŎŜ /ŜƴǘŜǊǎέ ƛƴ ƭƛōǊŀǊƛŜǎ and other settings that serve 
young children (e.g., child care centers, schools) ς even in facilities with limited space.  
 
In addition to being a useful tool for disseminating STEM resources to librarians and others, the 
STEM Clearinghouse is an effective strategy for developing an on-line presence for the VELI-
STEM project that can support replication. The VELI-STEM Weebly site averaged 118 visits per 
month from May through October 2016. The Vermont Center for the Book regularly reviews 
STEM content found on the internet and uploads links to information that might be useful to 
librarians.  
 
 
Objective 3:  Investigate with librarians ways to recognize STEM language and concepts in 
picture books and other existing library resources, in order to be confident and competent in 
using this knowledge in ongoing programming 
 
At the Year One trainings, all of the instruction and hands-on activities were designed to 
increase awareness and comprehension of STEM language and concepts in books and other 
STEM materials, in order to foster confidence and competence in ongoing programming and 
trainings that librarians provide.   
 
For example, on the first morning of the two-day April 2016 training, librarians engaged in a 
small group Force and Motion activity using ramps and balls. That activity will be discussed in 
greater detail below under Objective 4 on infusing STEM content throughout library practice, 
but of relevance to Objective 3 is that this inaugural training activity provided a guided 
opportunity for librarians to begin using STEM language and concepts in a hands-on way.  
 
On the second day of the two-day April 2016 training, Sally Anderson introduced a STEM Year 
One Program Template to librarians, which was developed based on librarian feedback and 
questions from the previous afternoon session. Books and other materials were distributed to 
librarians at this point, providing an immediate opportunity to identify the STEM language that 
the materials contained and to build proficiency in using that language in the programming they 
were then asked to develop.  
 
Librarians also received new books and materials at the October 2016 conference, after which 
they were assembled in small groups for facilitated brainstorming sessions on STEM 
programming ideas. Librarians were encouraged to continue providing inquiry programming 
over the months ahead and, after reviewing the new books and materials, they generated a list 
of possible programming ideas going forward.  
 
The format of these training activities provided an immediacy to recognizing STEM language 
and concepts in the context of instantly applying that knowledge to program development. 
This, in turn, translated into librarian proficiency in using picture books and other existing 
library resources in STEM displays, activity centers and other STEM programming. 
 



 

Kelly T. Myles, PhD  
Page 14 

 

 
 
 
Objective 4:  Assist librarians in the infusion of appropriate STEM content into their regular 
practice, including collection development, ongoing programming, conversations, 
bibliographies, displays and outreach 
 
Year One trainings were designed to prepare librarians for infusing STEM content into their 
regular library practice, ranging from ongoing programming to outreach. For example, during 
the small group Force and Motion activity that took place on the first morning of the two-day 
April 2016 training, Karen Worth and Greg DeFrancis introduced the ramp and ball exploration 
with three questions/tasks to be explored by librarians: 

¶ Open-ended challenge ς what can you do so balls of your choice will reach a certain 
point but no further? 

¶ What can you learn about the behavior of different balls rolling down the ramp? When 
they reach the bottom? How far they go? 

¶ Make a ball go from one end of the room to the other, including a 90-degree angle. 
Librarians were given 90 minutes for this exploration, at 
the end of which each group processed what they had 
experienced and how this would inform their 
programming, with Karen Worth and Greg DeFrancis 
adding helpful input. ²ƻǊǘƘ ǘƘŜƴ άƳŀŘŜ ƳŜŀƴƛƴƎέ from 
the training activities with a PowerPoint presentation of 
ά²Ƙŀǘ ƛǎ {ŎƛŜƴŎŜ ŦƻǊ tǊŜǎŎƘƻƻƭŜǊǎΚέ 
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The afternoon of the first day of the April 2016 training, librarians were again assembled into 
small groups and guided to explore five Discovery Centers. The Discovery Centers were set up 
with instructions for each small group to flow through independently, including framing 
questions: 

¶ ²ƘŀǘΩǎ ǇƻǎǎƛōƭŜ ƛƴ Ƴȅ ŜƴǾƛǊƻƴƳŜƴǘΚ 

¶ What questions can I ask children, families and child care providers? 

¶ How many different ways can I do this activity? 

¶ What are the multiple entry points for programming? 

¶ What are the strategies in leading this activity with children, families and child care 
providers? 

¶ What are the challenges for me and my library? 
Each Discovery Center had a prompt/challenge, and each small group had an observer who 
remained at the station to be the note taker and, before rotating to the next station, each 
group had a mini-debriefing. The 
observers from each small group met 
briefly after the activity ended for a 
discussion of observations and comments 
from librarians. The next day of training 
began with the full group processing what 
librarians had experienced at the 
Discovery Centers the previous afternoon, 
with assistance offered on how to infuse 
STEM content into their regular library 
programming practice, as well as into 
their collection development, 
conversations with families and others 
who care for and interface with young 
children, and regular displays and 
outreach. 
 
On the evening of the first day of training in April 2016, the entire group of librarians built 
marble runs from cardboard, masking tape and marbles, which provided yet another hands-on 
opportunity to learn how to infuse STEM content into library programming. 
 
As already noted, the second day of the two-day April 2016 training included the review of a 
librarian-informed STEM Program Template, after which librarians broke into small groups for 
planning programs and sharing strategies. Librarians were reminded to think about all the 
program possibilities, to keep focused on the real nature of inquiry in programming and to keep 
in mind other important considerations (e.g., community partners). 
 
After the first STEM training in April 2016, librarians began piloting the infusion of STEM 
content into their regular library practice, including:  
ü Active (librarian-delivered) and passive (displays, discovery centers, circulating kits) 

programming for young children and families/caregivers 
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ü Trainings for child care providers/early educators of young children 
ü Outreach to community stakeholders possessing expertise to help support the infusion 
ƻŦ {¢9a ŎƻƴǘŜƴǘ ƛƴǘƻ ƭƛōǊŀǊȅ ǇǊŀŎǘƛŎŜǎ ό{¢9a άǊŜǎƻǳǊŎŜ ǇŜƻǇƭŜέύ 

 
Also, the April 2016 training equipped librarians ǿƛǘƘ ŀ ǎŜǘ ƻŦ {¢9a άƭŜƴǎŜǎέ ŦƻǊ ǘƘŜƛǊ on-going 
collection development, conversations and bibliographies. 
 
When librarians reconvened in October 2016, they were given a chance to reflect more deeply 
on the STEM concepts and skills that they had acquired at the April 2016 training and that they 
had subsequently honed over six months (April ς September 2016) through application of those 
STEM concepts and skills throughout their regular library practices.  
 
 
Objective 5:  Provide librarians with non-fiction books, STEM resources and hands-on learning 
materials to be used throughout the library setting and in programming with children, 
ŦŀƳƛƭƛŜǎ ŀƴŘ ŎƘƛƭŘŎŀǊŜ ǇǊƻǾƛŘŜǊ ǘǊŀƛƴƛƴƎǎ ŀƴŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƭƛōǊŀǊȅ ά5ƛǎŎƻǾŜǊȅ {ŎƛŜƴŎŜ 
/ŜƴǘŜǊǎέ 
 
In Year One, librarians 
were provided with STEM 
books and materials at the 
April 2016 two-day 
training and again at the 
October 2016 one-day 
conference.  Also, in the 
summer of Year One, 
Vermont Center for the 
Book shipped supplemental books and materials for family programming, as well as resource 
cards for families. A list of all STEM materials and other resources distributed to librarians 
during Year One is included in Addendum F.  Also, a discussion of how librarians were trained 
on using the materials is included above under Objectives 3 and 4. 
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Objective 6:  Support development of programmatic relationships between librarians and 
community STEM resource people 
 
As previously noted under Objective 1, the first criterion for selection of VELI-STEM 
participating libraries was prior or current involvement in the Vermont Early Literacy Initiative 
(VELI). Data that had been gathered previously from all participating VELI librarians indicated 
that the trainings and resources they had received as part of the VELI project had helped 
improve service delivery in their libraries and at community outreach sites, with regard to early 
literacy and mathematics. The 25 libraries recruited for participation in the VELI-STEM project 
out of the larger pool of VELI libraries had demonstrated appropriate use of VELI training and 
resources in local library programs. They had a proven track record of collaboration and 
outreach in the local community and an interest and ability to promote VELI-STEM to 
stakeholders, community members and other librarians.  
 
Even outside of their VELI participation, the VELI-STEM libraries were conducting outreach as 
part of their regular library practice. They already perceived the library as a community 
resource for information, materials and programs and, in turn, see the community as a resource 
to their library for specialized expertise and resources.  
 
As part of their VELI participation, they were supported in serving children and families and 
offering outreach to local organizations, including child care programs. The VELI-STEM project 
has provided these librarians with opportunities to leverage their community engagement skills 
and knowledge acquired through their VELI participation. 
 
That said, certain libraries struggled with trying to conduct outreach specifically to STEM 
resource people, on top of implementing other key components of the VELI-STEM project in 
Year One, but indicated that successful outreach should be more achievable going forward now 
that the project had been established and many conversations had been held within the 
community. Also, guidance was provided at the October 2016 conference and will continue to 
be provided on developing programmatic relationships with community STEM resource people. 

 
 
Objective 7:  Develop and promote a YouTube channel and other social media for librarians to 
use as resources and networking tools 
 
In order to provide librarians with ready access to STEM resources and networking tools, a 
variety of social media have been utilized. A VELI-STEM YouTube channel has been created, and 
the project leadership team plans to upload videos throughout the winter and spring of 2017. 
Also, a VELI-STEM Facebook (closed) group was created in April 2016, and member librarians 
have regularly posted photos from story hours and other STEM programming. In addition, the 
press conference announcing the VELI-STEM project in January 2016 has been posted on the 
Vermont Department of Libraries VELI-STEM website on the Press Conference with Governor 
Shumlin - VIDEO link to the ORCA Media site, as well as on the VELI-STEM Weebly site Press 

http://libraries.vermont.gov/VELI-STEM
http://www.orcamedia.net/show/dept-libraries-announcement-federal-grant-1262016
http://www.orcamedia.net/show/dept-libraries-announcement-federal-grant-1262016
http://www.orcamedia.net/about
http://veli-stem.weebly.com/press.html
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page.11 Another example of the VELI-{¢9a ǇǊƻƧŜŎǘΩǎ ǳǎŜ ƻŦ ǎƻŎƛŀƭ ƳŜŘƛŀ ǿŀǎ a blog post on the 
ǇǊƻƧŜŎǘΩǎ ƭŀǳƴŎƘ from the Vermont Center for the Book that was featured by the Institute of 
Museum and Library Services (also posted on the Vermont Department of Libraries VELI-STEM 
website). 

 
 
 
 
Objective 8:  Evaluate efficacy of training and materials for refinement and dissemination of 
results, and for replicability12 
 
Year One Evaluation Overview ς Guided by the high-level evaluation plan synopsis that was 
included in the VELI-STEM grant proposal, a Year One evaluation plan was further developed by 
a data, research and evaluation consultant, in close collaboration with the leadership team 
ŘǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ ǇƘŀǎŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ. A one-page overview of Year One 
evaluation requirements was given to librarians in the fall of 2016. Additional evaluation 
guidance was given to librarians in person at the April 2016 training. Then, the evaluation 
consultant provided more detailed information, along with sets of instructions and data 
tracking and submission forms, via email immediately following the April 2016 training. 
 
The Year One evaluation of the efficacy of training and materials was conducted using a variety 
of methods appropriate to each relevant type and source of data.  In piloting the Year One 
evaluation methods, feedback was voluntarily offered by librarians and others providing data, 
as well as was solicited by the evaluator, leading to revisions to evaluation methods for Year 
Two of the project. A summary of Year One evaluation methods and Year One response rates 
for each evaluation tool is provided directly below, followed by a more detailed description of 
each evaluation method and corresponding findings.  
 
 

                                                           
11 ORCA Media is a local, non-profit television production facility operating in the Central Vermont areas, providing 
public, educational and governmental programming to the residents of the Central Vermont towns of Berlin, 
Bethel, Braintree, Calais, Duxbury, East Montpelier, Middlesex, Montpelier, Moretown, Randolph, Rochester, 
Waterbury and Worcester. 
12 Refer below to Objective 9 for a discussion of dissemination and replication of project results. 

http://veli-stem.weebly.com/press.html
https://www.imls.gov/news-events/upnext-blog/2016/03/vermont-libraries-kick-early-literacy-stem-programming
http://libraries.vermont.gov/VELI-STEM
http://libraries.vermont.gov/VELI-STEM
http://www.orcamedia.net/about
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SUMMARY OF YEAR ONE EVALUATION METHODS 

¶ Comparative analysis of STEM proficiency data from two on-line librarian surveys ς  
ü Baseline (pre-project) survey on librarian proficiency in key constructs of the 

delivery of STEM programming to 3-7-year-old children 
ü Post-training survey on librarian proficiency in key constructs of the delivery of 

STEM programming to 3-7-year-old children 

¶ Analysis of quantitative data on STEM programming submitted by librarians 

¶ Analysis of Family Member Survey data on their perceptions of the impact of librarian 
delivered/provided STEM programming on them and their child(ren) 

¶ Analysis of on-site STEM programming observation data submitted by the VELI-STEM 
leadership team 

¶ Analysis of quantitative data captured by librarians on child care provider trainings 
they conducted13  

¶ Analysis of Child Care Provider Survey data on their perceptions of the impact of the 
training they received 

¶ Analysis of quantitative and qualitative data on STEM community stakeholder 
engagement submitted by librarians 

 
 

YEAR ONE EVALUATION TOOLS RESPONSE RATE 

Librarian completion of on-line Baseline Self-Assessment Survey  92% 

Librarian completion of on-line Post-April 2016 Training Survey  100% 

Librarian email submission of STEM Programming Data Spreadsheets 80% 

Librarian submission of paper STEM Programming Surveys completed by family 
members 

60% 

Leadership team email submission of On-Site STEM Programming Observation 
Forms  

100% 

Librarian email submission of Child Care Provider Training Data Spreadsheets  84% 

Child care provider/early educator completion of on-line STEM Training 
Surveys 

25% 

Library representation among completed on-line Child Care Provider Surveys 36% 

On-line Community Stakeholder Engagement Data Form completed by 
librarians 

88% 

Leadership team email submission of administrative data 100% 

 
 
 
 
 
 

                                                           
13 This data was only tracked during the snapshot period (April-September 2016) of Year One for the purposes of 
monitoring project implementation and will not be tracked in Year Two, now that findings from that data 
collection have been used to inform course corrections. 
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Analysis of Librarian Proficiency in the Delivery of STEM Programming to 3-7-Year-Old 
Children ς In February 2016, an on-line Baseline Self-Assessment Survey was administered to 
the original 25 VELI-STEM librarians prior to receipt of any project trainings, in order to 
determine collective librarian pre-project proficiency in key constructs of the delivery of STEM 
programming to 3-7-year-old children. This created a baseline measure against which to 
compare future measurements, to help gauge progress toward and the final achievement of 
the following two project outcomes: 

1. Participating VELI-STEM librarians are better able to recognize opportunities to 
incorporate ongoing STEM learning experiences for 3-7-year-old children and their 
families throughout their library-based and community-based practice. 

2. Participating VELI-STEM librarians are better able to transfer their acquired STEM 
knowledge and skills to community childcare providers through outreach and training 
programs so that providers will, in turn, introduce STEM learning experiences to the 
young children in their care. 

 
After the two-day training in April 2016 on STEM Inquiry - Force & Motion, an on-line survey 
was administered to the 26 VELI-STEM librarians participating at the time, which measured 
almost identical constructs as those that were measured at baseline and as those that will 
continue to be measured along the course and at the end of the VELI-STEM project. Then, a 
comparative analysis was conducted of baseline and post-training survey findings, to determine 
if the training and materials provided to librarians ǊŜǎǳƭǘŜŘ ƛƴ ŀƴ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ƭƛōǊŀǊƛŀƴǎΩ 
perceptions of their proficiency in key constructs of the delivery of STEM programming to 3-7-
year-old children. 

STEM Knowledge & Skills ς Comparative Analysis 

 
Librarian self-assessment of their  

STEM knowledge and skill level  
on a *scale of 1-5  

 
 

 

Baseline 
(February 2016) 

After the 
Two-Day 
Training  
(April 2016) 

 
Change in  

Percentage 
Points 

Ability to identify opportunities to incorporate 
ongoing STEM learning experiences for 3-7-year-
old children and their families 

 
3.9 

 
4.7 

 
č0.8  

Current regular provision (baseline)/intention of 
regular provision (post-training) of opportunities 
for 3-7-year-old children to use basic science 
practices (e.g., plan and carry out investigations, develop 

and use models, analyze and interpret data) 

 
 

3.1 

 
 

4.6 

 
 

č1.5 

Sense of the different settings in which STEM 
learning experiences can be provided 

 

3.8 
 

4.6 
 

č0.8 

Prior access to (baseline)/likelihood of using (post-
training) STEM training and other resources (e.g., 

picture books, hands-on learning materials such as ramps and 
balls) 

 
3.4 

 
4.8 

 
č1.4 

Average Change = 3.6 4.7 č1.1 

Range of Change = 3.1-3.9 4.6-4.8 č0.8-1.5 
*Scale of 1-5, with 5 being fully proficient. 
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STEM Concepts & Delivery ς Comparative Analysis 

 
Librarian self-assessment of their 

understanding of STEM concepts and  
delivery on a **scale of 1-5 

 
 

Baseline 
(February 2016) 

After the 
Two-Day 
Training  
(April 2016) 

 

Change in  
Percentage 

Points 

STEM inquiry (e.g., broad skills related to asking open 

ended questions, using STEM vocabulary) 
N/A  

(not measured at 
baseline) 

4.5 N/A 
 

STEM Water and Air concepts 3.7 N/A 
(not measured post-
training since Year 
One not covering 

this concept) 

N/A 
 

STEM Force and Motion concepts 3.6 4.7 č1.1 
STEM Sound and Light concepts 3.2 N/A 

(not measured post-
training since Year 
One not covering 

this concept) 

N/A 
 

What it means to engage children in science-
learning opportunities within a context of science 
engineering practices (e.g., ask questions, define 

problems, plan and carry out investigations, construct 
explanations and design solutions) 

 

 
3.5 

 

 
4.5 

 

 
č1.0 

How to encourage children to develop and use a 
range of science practices as described in the Next 
Generation Science Standards 

 
2.3 

 
3.9 

 
č1.6 

How to transfer acquired STEM knowledge and 
skills to early childhood educators in library's 
community 

 
3.0 

 
4.2 

 
č1.2 

How to conduct STEM outreach and informational 
exchanges with library's community (e.g., with library 

staff, directors and trustees; town officials; local businesses; 
and other key community members) 

 
2.9 

 
4.3 

 
č1.4 

Average Change = 3.2 4.3 č1.1 

Range of Change = 2.3-3.7 3.9-4.7 č1.0-1.6 
**Scale of 1 to 5, with 5 indicating that they strongly agree that they have an understanding (baseline) or a better understanding (post-
training). 

 
 
The last field of the post-training survey offered librarians an optional opportunity to provide 
open-ended comments about the two-day April 2016 VELI-STEM training and materials 
provided on STEM Inquiry - Force & Motion, with 22 (85%) of the 26 respondents offering 
feedback. The following key themes about specific aspects of the April training and materials 
and about the project overall emerged:  
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KEY THEMES OF FEEDBACK ON APRIL 2016 POST-TRAINING SURVEY TOTALS 

Hands-on format of the training 14 

Incorporating STEM Inquiry - Force & Motion into library practice 8 

Presenters at the training 6 

Dissemination of training content and hand-outs 4 

Training schedule 4 

Collaborating with community stakeholders 4 

Excitement about project 3 

Data reporting 3 

Next Generation Science Standards 2 

 
 

In their own words, here is what librarians had to say in the survey about the two-day training 
in April 2016: 

 

In addition to evaluating the efficacy of the training held and materials distributed in April 2016 
via on-line librarian surveys, the evaluator captured anecdotal reflections from the project 
leadership team: 

¶ What worked well at the April 2016 training ς  
o Small group discussion/brainstorming elements of the training 
o Discovery Centers as model for what librarians can do at their libraries 
o Time to share and process what librarians have learned 
o Time to plan programs 














































































