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Abstract.

Research statement: This study investigates and analyses the perspective of

Children and Young Adult (CYA), librarians on their experiences and opinions of

STEAM learning incorporated within CYA services and programmes, for children. The

outcome of this research will provide better knowledge and understanding of how New

Zealand Public Library STEAM services and programmes can be improved, focusing

on further development of STEAM and library policies, practice and services to

encourage more library users, (children and their parents) to develop the knowledge

and skills vital to their growth and contribution in the global work economy.

Methodology: This research was a qualitative study that used a phenomenological

methodology. Seven librarians, who work in STEAM and children’s services from four

public library networks in Wellington, participated. Face to face interviews were

conducted to collect data.

Results: The findings of this study revealed there have long been some elements of

STEAM present in existing WCL children and youth services (CYA) such as preschool

storytime, Baby Rock and Rhyme and school holiday programmes. Despite making

significant advances in their CYA services by introducing robotics, technology; arts and

crafts and Lego as a method of incorporating STEAM into their CYA services, STEAM

services are still in the experimental stage and require further planning and

development, especially in the areas of formal structure and content of programmes.

WCL has been delivering unique STEAM themed programmes and events after school,

during school holidays and school visits that have been successful through attendance

and engagement from children. Results from the interviews and literature suggest

STEAM services for children are another platform through which children, as well as

their families, schools and various communities.

Implications: The findings of this study will be of interest to librarians and public

libraries that work in children and youth services and want to develop improved

programmes and services that more effectively meet the information needs of children

in learning STEAM education.

Keywords: STEAM, STEM, librarians, public libraries, information need, education,

Children and Youth, services and programmes, and evaluation.
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1. Introduction:

1.1. Topic Statement:

The aim of this project is to investigate and research what New Zealand public

libraries are offering in terms of STEAM (Science, Technology, Engineering,

Arts and Mathematics) based services and programmes for children. I used my

workplace, Wellington City Libraries (WCL), as a case study, by interviewing

seven staff members working in Children and Youth (CYA) services, who also

run STEAM based services and programmes. The research aims to gain

perspective on their experiences, thoughts and opinions of the incorporation of

STEAM learning within CYA services and programmes. The outcome of this

research will hopefully provide more knowledge and a better understanding of

how New Zealand public library STEAM services and programmes can be

improved. The knowledge could provide a framework to develop STEAM and

library policies, practice and services that meet the needs of library users

(children and their parents).

1.2. Rationale for study:

STEAM or STEM is an educational approach that focuses on science,

technology, engineering, arts and mathematics to encourage children to learn

(Yakman, 2008) and develop important skills that will serve them well when

they pursue academic study and the job market if they choose STEAM related

career paths (Commonwealth of Australia, 2016; Engler, 2012; Jolley, 2014; Li

and Todd, 2019; Ministry of Education, 2019).

The Ministry of Education in New Zealand (2019) reported:

“Global skill shortages in STEAM-related fields are redefining educational

priorities. Schools are starting STEAM-based learning programmes to equip

students with the skills and knowledge needed to thrive in the 21st century.

STEAM learning will not only produce tomorrow's designers and engineers; it
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will develop innovative mind-sets and the ability to problem-solve, ensuring that

our students become creators of technology, not just passive consumers”

(Ministry of Education, 2019).

Public libraries, both within New Zealand and overseas are working towards

adopting the STEAM educational approach as a framework for their services

and programmes for children and youth (Bartlett and Bos, 2018).

The rationale is to encourage children to develop STEAM based skills from an

early age (Beauchamp, 2019; Bradshaw, 2019; Freeman, 2019), to further them

towards STEAM related career paths to and help address the global skill

shortage (Taylor-Jorgensen, 2019). More libraries are incorporating STEAM

programmes, such as “makerspaces for their students, clients and consumers

in the creation of information and knowledge” (Moorefield-Lang, 2015, p.358).

Bayek, (2013), reported:

“Libraries are an important institution that serves the learning needs of its

community. STEM is an important lifelong endeavor and libraries are uniquely

positioned to support lifelong learning of STEM for members of their community.

Thinking of libraries as a third place for learning STEM is one approach to

resolving librarians’ perceptions of STEM learning at both an individual and

community level” (Pp.13-14).

Public libraries are breaking away from just providing traditional lending service

and moving towards serving as community hubs, where people can connect

and learn technological and problem solving skills (Bayek, 2013; Koester,

2013). In this way, public libraries are embracing the opportunity to be informal

learning spaces to support and adopt STEAM programmes and services to

provide an inclusive environment where all members of the community can take

part and learn, as well as sparking natural curiosity and engagement (Bayek,

2013; Cun, Abramovich and Smith, 2019; Li and Todd, 2019; Tait, et al, 2016).
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There is some published research and media coverage of what public libraries

are offering in STEAM based services and programmes for children, especially

with the use of makerspaces (Cun, Abramovich and Smith, 2019; Dugmore,

Johnston, 2018; Li and Todd, 2019; Lindop and Baruk, 2014; Moorefield-Lang,

2015). However, STEAM in New Zealand Public libraries are still new and the

research topic presents an opportunity to further research and disseminate what

public libraries in New Zealand are offering in STEAM based services and

programmes for children. The intended focus is on improving the quality of the

STEAM based services/programmes presented and delivered to the intended

audience (Bayek, 2013; Troxel, 2016).

1.3. Research Question:

The main question this research will investigate is:

● How are New Zealand public libraries incorporating STEAM Education

into their services and programmes for children?

This is expanded through the following sub-questions:

⮚ What STEAM programmes and services are currently being offered at

New Zealand public libraries?

⮚ What is the desired goal and outcome (from the perspective of New

Zealand public librarians) of the delivery of STEAM based programmes

and services?

⮚ Do the STEAM based programmes and services have an education or

recreation based focus?

⮚ How is the delivery of STEAM programmes and services measured and

evaluated, especially in terms of success?
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⮚ Are the STEAM services and programmes successful? Is the desired goal

and outcome achieved?

⮚ What are the issues, challenges and obstacles that New Zealand public

libraries face when delivering STEAM programmes and services?

1.4. Operational Definitions:

● Code Club: “A Code Club is a voluntary initiative, founded in 2012,

which aims to provide opportunities for children aged 9 to 13 to developing

coding skills through free after-school clubs” (Wikipedia, 2019).

● Children and Young Adult (CYA) and Children and Youth Services,

(CYS): A set of keywords used to identify core team members/librarians that

work in services and programmes targeted at Children and Youth at Wellington

City Libraries.

● Makerkit: “A maker cart is a set of maker resources that can be

transported from library to library to enable pop-up maker spaces. In the

context of this paper, the resources discussed are technology-based rather

than tactile or craft based” (Piggot, 2018).

● Makerspace: “A makerspace is a place where students can gather to

create, invent, tinker, explore and discover using a variety of tools and

materials” (Rendina, 2015).

● Robotics: “The branch of technology that deals with the design,

construction, operation and application of robots” (Oxford Dictionary, 2019).
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● STEAM: “STEAM is an educational approach to learning that uses

Science, Technology, Engineering, the Arts and Mathematics as access points

for guiding student inquiry, dialogue, and critical thinking” (Education Closet,

2018; Ministry of Education, 2019; Yakman, 2008).

● STEM: “STEM is a curriculum based on the idea of educating students

in four specific disciplines — science, technology, engineering and

mathematics — in an interdisciplinary and applied approach. Rather than teach

the four disciplines as separate and discrete subjects, STEM integrates them

into a cohesive learning paradigm based on real-world applications” (Horne,

2014; Yakman, 2008).
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2. Literature review:

The literature review starts by summarizing the definition, phenomenon and

experience of STEAM or STEM being used in schools and public libraries and

outlining the advantages and disadvantages (2.1 and 2.2). There is discussion

of how STEAM is used in public libraries (2.2) followed by a description of tools

and resources used in STEAM related programmes and services (2.2 and 2.3).

There is then a discussion of collaboration and forming partnerships with other

organizations that play a role in successful STEAM programmes and services in

public libraries (2.4). The literature review concludes by examining issues and

challenges that libraries face when delivering STEAM programmes and services

(2.5).

2.1. An informal learning phenomenon:

STEAM, also known as STEM, is an educational approach that focuses on

science, technology, engineering, arts and mathematics to encourage children

to learn and engage in critical thinking (Yakman, 2008). Proponents claim

STEAM will bridge the digital and technological divide to ensure children learn

the skills needed to ensure long term employment in the global workforce

(Australian Industry Group, 2015, Core Education, 2019; Eger, 2015; Lepla,

2016; Liao, 2016; Yakman, 2012). Boyes, (2017); Laurenson, (2018) and Lepla,

(2016), claim that STEAM skills and capabilities will play an important and vital

role for learner’s academic success, future job prospects, and chosen careers

that underpin many of New Zealand’s growth enterprises (Boyes, 2017;

Laurenson, 2018; Lepla, 2016).

Core Education (2019), examined the driving force behind STEAM, which is:

“to ensure young people are given the opportunity to experience and develop

an interest in the key areas of science, maths, and technology so that they

emerge from school ready to take up roles in these sorts of industries.”

Existing research indicates that STEAM is a multifaceted education system

where the learner will learn a variety of skills and help their natural curiosity
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transform into keen interest and lifelong learning (Education Closet, 2018; Eger,

2015; Horne, 2014; Liao, 2016; Ministry of Education, 2019). The research

further examines the phenomenon and experience of STEAM being used to

teach children in schools both New Zealand (Dougan, 2016; Ministry of

Education, 2019; Westlake Girls High School, 2019), overseas (Armknecht,

2015; Chastain, 2014; Copley, 2018; Jho, Hong and Song, 2016; Roberson,

2015; Yakman and Lee, 2012) and discusses the type of STEAM based

services and programmes offered to children.

There has been some criticism of STEAM being another fad (Wujick, 2013),

elitist (Runge, 2013) and students not receiving enough instruction and

development in mathematics, science and technology literacy (Wujick, 2013).

Runge (2013) discussed there are no set guidelines or programmes in STEAM

learning, for example what children should be learning, and the possibility that

some STEAM programs may not be adequately preparing children for adult life

and the job sector. Runge (2013) examined other disadvantages of STEAM,

where it is not introduced and applied until children are already in middle

school, “which many professionals believe is too late to make a real impact”

(Runge, 2013). Runge (2013) also discusses the need for STEM to be

emphasized at an early age, for example during primary school, or children

could lack the basic skills necessary to learn more complex ideas and problem

solving in other STEAM programs. This is where other experts (Beauchamp,

2019; Bradshaw, 2019; Freeman, 2019) would agree that infancy to age six are

the stages where children should be introduced to behavior, concepts, language

and having a “hands-on” learning experience which is related to the STEAM

learning style of being a “hands on experience” that could further encourage

problem solving and STEAM related skills (Beauchamp, 2019; Bradshaw, 2019;

Freeman, 2019).

Hacker (2016) discusses in his book, The Math Myth: And Other STEM

Delusions, concerns that STEM is over-emphasized in education, which could

prove as a disadvantage to students’ academic success. Murawki (2016)

critiqued Hacker’s book and believed Hacker (2016) felt that STEM could be
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fueled by a “manufactured crisis and is having destructive consequences for our

society” (Murawki, 2016).

Hacker (2016) examines and describes STEAM as “a major mythology of our

time; an ideology, an industry, even a secular religion” (Murawki, 2016). Hacker

(2016) also believes that STEAM provides a narrow range of skills and talents

to the detriment of learners who do not naturally possess STEAM skills.

The literature highlights STEAM as an informal learning phenomenon that

schools and libraries both in New Zealand and overseas, use to teach students

as an alternative way of developing science, technology, engineering, arts and

mathematics. There are experts who claim STEAM is beneficial to academic

and career success while other experts are skeptical of STEAM education and

believe it is a trend that has no impact on students excelling in academic or

career performance. The literature also highlights the advantages and

disadvantages of STEAM education. Some findings could potentially parallel

with this research.

2.2. Use of STEAM in Public Libraries:

There is research on public libraries adopting STEAM education and STEAM

related themes and ideas as part of their services and programmes for children

and youth (Australian Industry Group, 2015, Boyes, 2017; Civica, 2018;

Hamilton City Libraries, 2019; Ministry of Education, 2019) both in New

Zealand, (Australian Public Library Association, 2017, Hamilton City Libraries,

2019; Khoo and Cowie, 2018; University of Waikato, 2019), and overseas

(Australian Public Library Association, 2017; Barlett and Bos, 2018; Koester,

2015; Slatter and Howard; 2013). There have also been published accounts of

successful STEAM services and programmes in public libraries (Australian

Public Library Association, 2017, Bartlett and Bos, 2018; Hamilton City

Libraries, 2019; Khoo and Cowie, 2018; Koester, 2013).

Published literature reports that public libraries are starting to serve as informal

learning spaces to support and adopt STEAM programmes and services to
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ensure an inclusive environment, ensuring all members of the community can

take part and learn, as well as sparking natural curiosity and engagement

(Bayek, 2013; Cun, Abramovich and Smith, 2019; Li and Todd, 2019; Tait, et al,

2016). Cun, Abramovich and Smith, (2019), Dusenbury, (2014) and Koester

(2013) discuss how incorporating STEAM into public library programmes and

services for children presents opportunities for children to learn about STEAM in

an informal learning environment; facilitate programmes and services that

focuses more on children’s natural interests and giving them a chance to

explore and experiment (Cun, Abramovich and Smith, 2019; Dusenbury, 2014;

Koester, 2013) and allows patrons of all ages and various learning levels to

learn and create (Bayek, 2013; Cun, Abramovich and Smith, 2019). Public

libraries provide opportunities for low-income families, who may not have

access to up-to-date resources and technology outside school to be provided

with those resources in a public library setting (Roberson, 2015; Slatter and

Howard 2013; Li and Todd, 2019; Noh 2017).

Bayek (2013) discusses the importance of Public Libraries “as a venue for

learning science, technology, engineering, and mathematics (STEM)” (p.3).

Bayek (2013) illustrates how STEM encompasses the public library’s mission of

supporting lifelong learning for members of the community. Bayek further

discusses how public libraries can serve as a third place (the home and school

being the first and second place) for children to learn STEAM related skills.

While Bayek discusses the importance of STEAM or STEM in libraries, there is

no discussion of any examples of potential STEAM based programmes and

services that public libraries could offer as a way of engaging with communities.

Barlett and Bos’s (2018) paper examines the planning, organising and

implementation of their STEAM programmes, at Mount Prospect public library.

They used STEAM as a framework or guide for creating STEAM based services

and programmes for children, such as The Dia programme, with the objective of

having “a hands on” (Bartlett and Bos, 2016) learning approach, as well as

catering to a diverse group of children. This resulted in strengthened community
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relationships and attracted first time library users. Information about Bartlett and

Bos’s STEAM programmes and services are also listed on their blog, “STEAM

Around the World.” The blog provided insight into the programmes they

developed, budget, planning, appendices

and other STEAM related information that could serve as a framework and

guide for other libraries and implementing future STEAM programmes and

services.

Amy Koester, a children’s librarian at Skokie Public Library published a toolkit

based on her experience as a STEAM/CYA librarian. Koester’s (2015) toolkit

provided information on previous STEAM programmes she implemented at

Skokie Public Library. The toolkit provided information about STEAM on how to

implement STEAM in Public Libraries and the important role it plays in society.

Koester (2015) discusses the importance of having diverse STEAM

programmes to ensure ongoing participation and inclusion with further

suggestions on the use of resources and forming partnerships. The document

concluded with a list of sample science-based STEAM programmes and further

references to consult. An outline of STEAM programmes, ideas, resources and

what other public libraries in the USA are doing with STEAM is also listed on

Koester’s library blog, “The Show Me Librarian”, under the section, “All things

STEAM.” These resources provide information of vital importance that could

parallel, effect and improve current policy, practice and delivery of library CYA

STEAM programmes and services to develop children’s STEAM skills.

Richards (2017) presented a paper at a conference in Sydney 2017 called “How

Public Libraries Contribute to the STEM Agenda”, reporting on successful

STEAM Programmes and libraries which were:

● A Code Club at Leichardt Library, Australia, which enabled children to

learn technology skills that meet the STEAM goals, as well build connections

with each other.
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● A media lab and Fab lab in Quebec, Canada, at Brossard Public Library

and Repentigny Public Libraries, which contained STEAM tools such as 3D

printers, laser cutter, digital sewing machine, vinyl and paper cutter, hot press,

electronic and computer components.

● Hutt City Libraries ran Clubhouse13 after-school program for 10-18 year

olds in two of its highly-deprived communities that could learn STEAM skills

such as “completed basic electronics projects with makey-makey kits, mashed

up circuitry with fashion design, recorded tracks, and created start-up

businesses” (Australian Public Library Association, 2017).

There is research that reports not all libraries or librarians are welcoming of

STEAM in libraries (Curiosity Commons, 2017; Mahar, 2018; Slatter and

Howard, 2013). Slatter and Howard (2013) discussed how library staff can be

reluctant to embrace change in their libraries and patrons were hesitant to

embrace advanced technologies and new directions in library programming (p.

277). Slatter and Howard (2013) further discussed how the librarians in their

study found it a challenge to “translate the value and relevance of new and

different programs and technologies to those who are used to a more traditional

library model. Indeed, there was a steep learning curve for all” (p. 277). Maher

(2018) discusses how some librarians felt there were issues with the

Makerspaces being messy, noisy and disrupting the quiet reading spaces of a

library (p.25).

The literature presents an account of public libraries, both within New Zealand

and overseas who are starting to adopt STEAM education and STEAM related

themes/ideas as part of their services and programmes for children and youth.

Overall, the findings from the literature provide valuable insights into the wider

context of the importance and use of STEAM in public libraries. There is a

description of the STEAM programmes and services that have been delivered

where it has been widely welcomed by librarians and the community, while at

the same time noting some resistance from staff and communities.
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2.3. STEAM tools and resources:

STEM or STEAM, as well as the innovations encompassed within the learning

platform, such as makerspaces (Gahagan, 2016; Moorefield-Lang, 2015), are a

new, growing innovation for libraries. Existing programmes and services, both in

schools and public libraries, consist of some, if not all, of the following:

● Makerspaces and/or makercarts (Gahagan, 2016; Piggot, 2018).

● Code clubs.

● Lego clubs.

● Robotics.

● 3D Printing (Cun, Abramovich and Smith, 2019).

● Minecraft. (Cun, Abramovich and Smith, 2019).

● Virtual reality (Cun, Abramovich and Smith, 2019).

● Learning Labs (Hamilton City Libraries, 2019).

The research on STEAM provides interesting insight into what public libraries in

New Zealand and overseas offer in STEAM resources. The extent to which

WCL’s programming and activities are similar or differ are explored in this study

to analyse whether the service could be extended and improved.

2.4. Success in collaboration and partnerships:

Hopwood (2012), Overbey, Dotson and LaBadie (2018) and Roberson (2015)

all discuss how public libraries have successfully delivered STEAM

programmes in partnerships with schools, business sectors, academic

institutions and research labs. There has been further suggestion that public

libraries could work together with business sectors, research labs and academic

institutions to create and deliver STEAM programmes and services to children.

This could increase knowledge and exposure to STEAM topics and tools to
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encourage academic success and future job prospects (Overbey, Dotson and

LaBadie, 2018).

Bartlett and Bos (2018) discussed how forming partnerships with other

organizations, for example Language Stars and the Turkish Cultural Center,

served as a method of delivering STEAM related programmes. Bartlett and Bos

(2018) justified forming the partnerships as way of providing space in the

community for programs therefore making them accessible to the wider

community.

There has been published research by Dr Elaine Khoo & Professor Bronwen

Cowie, on a successful collaboration between educational researchers at

the WIlf Malcolm Institute of Educational Research (WMIER) and Hamilton City

Libraries. One of the objectives of the research was to “investigate the impact of

introducing and implementing mobile makerspaces and digital-based learning

resources to foster community awareness and engagement with STEAM

(science, technology, engineering, arts and mathematics) activities” (Khoo and

Cowie, 2018; University of Waikato, 2019). Another objective identified was “to

inform future public and community educational initiatives to foster informal and

non-formal learning of STEAM understanding and skills through establishing

mobile makerspaces” (Khoo and Cowie, 2018; University of Waikato, 2019).

The findings indicated that the parents of children participating were happy with

the level, delivery and resources used in the LAB programmes, and the informal

learning their children gained from participating in the programme. There was

some negative feedback about children not having enough time to use the

resources and concerns about venue space being small. The report concluded

with recommendations on improvements on programme visibility; scheduling

and venues; quality of facilitation in the programme; nature of activities;

facilitating children’s coding skills; Internet safety awareness; and, ongoing

community feedback (Khoo and Cowie, 2018; University of Waikato, 2019).

Khoo and Cowie’s (2018) research highlights a successful partnership and

collaboration between libraries and industries. It demonstrates how libraries with
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limited space and resources can work with community organizations to provide

space in the community for programs, therefore making STEAM services

accessible. This project explores how WCL collaborates and partners with other

community organizations.

2.5. Issues and Challenges:

Published literature discusses the issues and challenges when delivering

STEAM services in libraries.

Issues and challenges include STEAM resources being expensive and libraries

having a limited budget or funding to sustain their cost (Curiosity Commons,

2017; Greene and Groenendyk, 2018; Li and Todd; 2019; Moorefield-Lang,

2015; Slatter and Howard; 2013). Further issues and challenges range from

shortage of staff; training and confidence in using equipment (Curiosity

Commons, 2017; Li and Todd, 2019; Moorefield-Lang, 2015; Pope, 2018),

concerns over liability and copyright associated with materials, (Slatter and

Howard, 2013, p.278); maintenance of technology equipment, high noise levels

and resistance to change (Curiosity Commons, 2017; Greene and Groenendyk,

2018; Moorefield-Lang, 2015; Slatter and Howard; 2013).

Greene and Groenendyk (2018) reported problems with facilitating an

augmented and virtual reality, (AR and VR), programme at McGill University

Library, ranging from shortage of staff, the purchase of the AR and VR being

expensive, especially when the library had a limited budget; the programme

being a time-consuming process to facilitate to the students; making sure the

AR and VR headset were charged and were of low risk of being stolen or

damaged.

Pope (2018) discussed technology issues which included equipment not

working; limited resources, equipment maintenance and technology updates.

Lankes’ (2014) paper reported there was pressure put on librarians to be a

teacher, Information and Communication Technologies (ICT), specialist or an
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expert in the field of STEAM equipment, mainly technology, robotics, and so on.

Lankes (2014) felt the positon of librarians was not to be a teacher or a STEAM

expert, but rather continue their job as librarian as a facilitator and provider of

STEAM based equipment, that the public could access and have free use of.

This project explores if WCL experiences similar issues and challenges as

presented in the literature, as well as new findings that is not reported in other

literature.
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3. Methodology:

A qualitative approach was used for this research project. Qualitative research

studies are defined as investigating a phenomenon in their natural setting to

make sense of the meaning that is brought forward by the people (Denzin &

Lincoln, 1998; Small, 2018). This was considered appropriate because it

presented the opportunity to explore the phenomenon of what New Zealand

Public Libraries are offering in terms on STEAM based services and

programmes for children. Qualitative research uses methods of collecting data

which range from observation, interviews, or focus groups and may also include

written documents and case studies (Small, 2018). Qualitative research

methods enabled me to explore the perceptions of the CYA staff at Wellington

City Libraries, and how they view STEAM learning within CYA services and

programmes, by gathering data on their thoughts, opinions and experiences

(Morrison, Haley, Sheehan, and Taylor, 2002). The research fits within a

phenomenological study and attempts to understand people’s perceptions and

perspectives relative to a situation, and tries to answer the question: What is it

like to experience such-and-such? (Leedy and Ormerod, 2015, p.273)

Using qualitative research methods also enables me to find out what STEAM

programmes and services are offered, by asking librarians, during an interview,

who work and are specialized in CYA and STEAM services, to seek evidence of

categorical responses of individual themes and subjects (Zaidah, 2007, p.4).

The detailed qualitative accounts from the librarians not only helped to explore

or describe the data of STEAM in real-life public library environment, but also

helped to explain the complexities of the real-life situations in STEAM education

programmes and services, which may not be captured through other qualitative

and quantitative research methods (Zaidah, 2007, p.4).

I used my workplace, Wellington City Libraries, as a case study. A case study

is:
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“An empirical inquiry that investigates a contemporary phenomenon within its

real-life context, especially when the boundaries between phenomenon and

context are not clearly evident" (Yin, 1994).

Alpi and Evans (2019) and Yin (1994) further describes a case study as a

method of empirical inquiry exploring the “how and why” of a phenomenon and

contributes to understanding the phenomenon in a holistic and real-life context.

The interaction between a phenomenon (STEAM), and its context (WCL), is

best understood through in-depth case studies (Dubois and Gadde, 2002). A

case study approach presented the opportunity to learn more about STEAM in

CYA services and programmes within a public library as, due to STEAM being

new, not much previous research has been undertaken in the field. Leedy and

Ormrod, (2015) report that case studies are a suitable approach for learning

more about a situation that is not well known or understood (p.141). The

advantages of investigating this topic, as a case study, was the examination of

what STEAM programmes and services for children are used, and is conducted

within the context of a public library environment (Zaidah, 2007). Common

research instruments used in case studies include surveys; interviews;

observations and artifacts (Alpi and Evans, 2019; Iowa State University, 2019).

For my research, I explored the phenomenon of STEAM in public libraries by

interviewing librarians and asking questions, such as “How are New Zealand

public libraries incorporating STEAM Education into their services and

programmes for children?”; “What STEAM programmes and services are

currently being offered at New Zealand public libraries?”; “What is the desired

goal and outcome (from the perspective of New Zealand public librarians) of the

delivery of STEAM based programmes and services?”, and so on (Appendix C).

These general questions are meant to serve as a method of collecting data as

evidence to understand and further examine the phenomenon (STEAM

children’s services in public libraries) (Alpi and Evans 2019; Zaidah, 2007).
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3.1. Sample Size:

I conducted interviews with a purposive sample of seven participants. The

participants ranged from one makerspace specialist, two Children and Youth

(CYA), specialists and four CYA Librarians (Team Members), employed at

Wellington City Libraries, (WCL), working at four different WCL networks. The

size of the sample and the participants were chosen for the following reasons:

● The time and effort to organise, schedule and conduct interviews was

manageable because I knew and had worked with the librarians in a

professional capacity in CYA and STEAM related projects, programmes and

services.

● The participants in question had in depth knowledge of CYA and STEAM

services from a strategic (Makerspace and CYA Specialists), and operational

view point, (Team Members). Interviewing these participants enabled me to

gather their perceptions, experiences, and expectations of STEAM

programming and services for children at Wellington City Libraries, as well as

thoughts and concerns that they may have about programme, operation,

processes, outcomes, and any changes they perceive, (in themselves and

Wellington City Libraries), because of their involvement in the STEAM

programmes and services. The Makerspace specialist designs makerspace and

STEAM programming in an informal learning space for the local community.

The CYA specialists’ designs and co-ordinates CYA programmes and services

for children. Some of the programmes and services in the CYA services

encompass elements of STEAM education. The librarians/Team Members who

work as CYA librarians and in the STEAMED team implement and deliver these

services.

● The librarians in the sample also represented individual library branches,

or network systems that serve various geographical areas in Wellington.

Johnsonville and Tawa branches represent the North network or cluster;

25



300061394

Kilbirnie, Miramar, Island Bay and Newtown branch libraries are classed as the

South-East cluster; Karori, Khandallah and Cummings Park represent the West

cluster and the Central Library (which closed in March 2019 due to earthquake

issues), Arapaki Manners Street, Brooklyn and Wadestown represent the

Central part of the Wellington Public library network.

3.2. Data Collection:

Interviews are a systematic way of talking and listening to people about their

experiences and are another way to collect data from individuals through

conversations and asking questions (Kajornboon, 2005). In the case of this

research, the interviewees (librarians) discussed their perception and

experiences in incorporating STEAM into CYA programmes and services at

WCL. Cohen, Manion and Morrison (2000, p. 267) explain the interview is not

simply concerned with collecting data about life: it is part of life itself, its human

embeddedness is inescapable.

Interviewing librarians allows the opportunity to probe deeper into this research

(Kajornboon, 2005). For example, throughout the interview, when they

answered the question, “What STEAM programmes and services are currently

being offered at WCL?”, this invited the opportunity for me to probe deeper by

asking “Can you please tell me more” or “Can you describe the programme

further”, and so on. Therefore, with this type of interview I could ask more

open-ended questions and gain further insight into the librarians’ situations

(Kajornboon, 2005).  

The interview questions (Appendix C) are relevant to the topic I researched

and research question(s) I wanted to answer (Lumen Learning, 2017).

Each question contributed to answering the research question(s) and

understanding the topic (Lumen Learning, 2017).
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The interviews were conducted in person. Participants were given an

information sheet, and consent form to sign and return before interviews

commenced. Data was collected and documented using a recording app on my

smart phone and transcribed into written notes, using word processing software.

I also invited the participants to review written copies of the transcripts from

interviews to confirm the information had been transcribed accurately.

3.3. Data Analysis:

When the participants were satisfied with the written transcript, I used a mixture

of deductive coding, (exploring the phenomenon of STEAM and finding

evidence to answer the research questions) and inductive coding, (additional

themes and generating meanings from the data collected to identify patterns

and relationships) (Dudovskiy, 2019; Saunders, Lewis, and Thornhill, 2012).

These methods of coding are suitable analytical methods because it involves

in-depth reading and analysis of the written transcripts to identify useful data

that are of relevance to the research questions (Hiest, 2012; Leedy and

Ormrod, 2012; Miller, 2013; Thomas, 2006).

I worked through hardcopies of the transcripts and assigned different colors,

with highlighters, to different themes, (Braun & Clarke, 2006; Maguire and

Delahunt, 2017). The use of color coding makes it simple to see which parts of

the text belong to which category of the research questions (Maguire and

Delahunt, 2017). For example, green was used to code themes relevant to

education and recreation and orange coded theme relevant to issues and

challenges.

Further analysis was conducted to condense the data from the interview

transcripts into a summary of results from the participants’ answers to establish

clear links between my research questions and results, and allow the findings to

emerge into themes inherent in the raw data (Thomas, 2006). The process

involved reading and re-reading the transcripts to identify themes and

categories (Jain & Ogden, 1999, p. 1597); in addition, emerging themes (or

categories) were developed by studying the transcripts repeatedly and
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considering possible meanings and how these fitted with developing themes

(Marshall, 1999; Thomas, 2006).

I also analyzed the documentation of relationships between themes and the

identification of themes important to participants, for example in one transcript,

there was an overlap of issues and challenges concerning measuring success

of CYA STEAM programmes at WCL (Elliott and Gillie, 1998; Thomas, 1996).

Similarities and differences across sub-groups were also explored (Elliott and

Gillie, 1998, Thomas, 1996).

Any quotes or findings supplied by librarians in the transcripts are made

confidential in the report and are given the identifiers ranging from Librarian A to

G to protect anonymity.

3.4. Ethical Considerations:

Before the project commenced, I obtained permission from the Library Manager

at Wellington City Libraries to use the organization as a case study, to interview

participants and, if needed have access to data, for example documents and

reports in relation to STEAM and CYA programmes and services. The library

manager gave approval for Wellington City Library to be named as the case

study in the report.  We also discussed maintaining confidentiality of the

participants’ involvement and ethical considerations. Before interviews and data

collection commenced, I received approval from the School of Information

Management Human Ethics committee, (HEC). I explained the purpose of the

interviews, why the participants have been chosen, the expected duration of

each interview and other relevant information using the information sheet

supplied by Victoria University Wellington School of Information human ethics

committee (Appendix A). Each participant signed an informed consent form,

using the written “informed consent template” supplied by Victoria University

Wellington School of Information human ethics committee, (Appendix B), and

were supplied with a list of questions, (Appendix C), that I would be asking

throughout the interview.

3.5. Conflict of Interest:
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As I was undertaking research within my workplace, interviewing my

professional work colleagues with whom I work with, there was the risk of a

conflict of interest, (COI), which is defined as:

“A set of circumstances that creates a risk that professional judgement or

actions regarding a primary interest will be unduly influenced by a secondary

interest” (Ghooi, 2015; Central Drug Standards and Control Organization, n/d).

I reported any COI’s, both orally and in writing, both to my supervisor, library

manager and HEC. I fully disclosed work place relationships that could

constitute a conflict (Elsevier, 2015), in my HEC application and a “conflict of

interest” form supplied Wellington City Council (WCC).

I had regular contact with my supervisor and library manager both face to face

and by email, always updating them on news and progress throughout my

research. I submitted copies of my interview transcripts and any relevant

information to my supervisor to verify its integrity.

I abided by the guidelines and policies of HEC and WCC during the research

project. For example,

“The research will be conducted in a fair, honest, impartial and transparent

manner, after full disclosure is made by those associated with the Study of each

aspect of their interest in the Study, and any conflict of interest that may exist”

(Ghooi, 2015; Central Drug Standards and Control Organization, n/d).

While conducting interviews and my research, I believe, to the best of my ability,

I acted accordingly and abided by the policies outlined by HEC, concerning

interviewing human subjects and abiding by the chain of ethics. Throughout the

research, and interviews, I acted in an unbiased and unprejudiced manner. I

maintained professional integrity, honesty, transparency, openness,

independence and good faith that served in the interests in conducting and
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completing my research (Brady, 2007; New Zealand Government Procurement,

2019).

I was open to participants providing feedback on how I behaved during the

interviews. All participants appeared comfortable throughout interviews and

signed off that they were happy with the information documented which resulted

with positive feedback. There was some feedback due to typo errors. One

participant provided feedback via email that they were pleased with the

presentation of the information provided in the transcript and that it added

credence to their professional role and expertise.

3.6. Limitations:

● The study is confined to research current CYA STEAM programmes and

services at Wellington City Libraries.

● Participation in the research was restricted to seven librarians due to

their area of expertise in CYA and who are active members of the STEAMED

working group at WCL.

● Research was conducted between March and July 2019 during the

Central Library closure.

3.7. Delimitations:

● The study employs a sample technique that excludes other New Zealand

libraries and overseas libraries, staff, CYA and STEAM services and

programmes, and other fields related to the research.
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4. Results:

In exploring the research objectives and questions, the following findings and

themes from the interviews were identified.

4.1. STEAM CYA services and programmes at WCL:

The participants’ responses confirmed that STEAM themes and elements were

incorporated into school visits, holiday programmes and existing CYA services.

The use of technology was a common theme within the results.  Common uses

of technology ranged from the use of the virtual reality headsets, (VR), and

robotics used when schools vising the libraries and in holiday programmes. The

STEAMED librarians have been doing a lot of outreach visits to schools, where

librarians take a makerkit, which holds a variety of mainly robotics and

electronics (Appendix D).

Some of the programmes led by librarians who were part of the STEAM

Education group (STEAMED), were regular and formalised, for example, Code

Club, (run in partnership with Code Club Aotearoa), Tech Time, (which was an

after school programme where children could have a play with various

technology in the makerkit), Crafterschool, which covers the artistic side of

STEAM, and Let’s go Lego, which involves engineering and design. One

participant explained:

“On one level, we have the programmes that are specifically designed as

STEAM programmes or events… that take at their core the kind of holistic

approach that STEAM entails, where we’re trying to combine multiple learning

strands in the fields of science, technology, engineering, arts and

mathematics... The second approach we take into incorporating STEAM into

our suite of programmes and services is by taking traditional programmes and

where appropriate try to incorporate STEAM elements into them… an example
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is the class visits programmes, preschool storytime, Baby Rock and Rhyme,

STEAM workshops, crafterschool, craft groups, and so on.” (Librarian F).

Other STEAM services and programmes were “experimental”, (Librarian G),

and “one off events” (Librarian F), as a way, according to Librarians F and G, of

overcoming challenges related to shortage of staff, limited funding and limited

resources. Librarian F went further to report that a lot of the STEAM based

programmes were “currently under development”.

“With one off programmes, we don’t have to make the continued commitment of

staff and resources to give that programme or event longevity…with the holiday

programmes, it is less on an issue, because we don’t have to think about the

long-term impact. We only should worry about staff and resourcing for a limited

amount of time” (Librarian F).

Librarian F provided a couple of interesting examples of how STEAM elements

could be incorporated into existing CYA services, using one example of

incorporating Ozobots, (robotics and technology) and the fairy tale, Hansel and

Gretel, (storytelling and learning about characters), where the children can draw

the trail that Hansel and Gretel follow in the story and get the Ozobots to act out

that part of the characters in those books. Librarian F further reported a second

example where staff at one of the North Cluster Libraries managed to

incorporate a CUE robot (technology) and the use of Lego (Engineering), where

the children had built a Lego attachment for the robot, so the robot could hold

colored pens and pencils. They then programmed the robot to draw a design on

the craft piece they were making rather than drawing it themselves, (Art). Two

participants (Librarian A and F), also talked about examples of how various

library networks were trying to augment Code Club with the robots, as a way of

giving children a way to progress and graduate from Code Club.
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“…that’s an example of an approach that staff have been taking where they

take a programme, which on the surface doesn’t involve STEAM at all and

adding an extra STEAM layer to it (Librarian F).

Librarian B commented how Baby Rock and Rhyme has elements of the

Mathematics side of STEAM, because of the incorporation of numeracy in

songs and stories to help children learn basic maths. Librarian B also remarked

on how the arts strand was also incorporated in Baby Rock and Rhyme, where

librarians act out the movements, linking to the arts of performance and theatre.

“That is part of the STEAM programme, because you’re showing them body

positions, turning around and movement, and serves as an early introduction to

the arts. Then you progress from the Baby Rock and Rhyme to the preschool

storytime, where they are learning comprehension and numeracy skills”

(Librarian B).

Other than Baby Rock and Rhyme, at least three participants observed that not

a lot of mathematics has been incorporated into the CYA STEAM services at

this stage; however, this is an area that the STEAMED group hope to explore

once the new Johnsonville Library (Waitohi) is up and running.

“We haven’t been doing a huge amount in the music and maths sides, yet. That

will kick off once Waitohi Library is open and we have access to the studio, 3D

printers, and all the electronics kits are up and running” (Librarian A).

There was feedback from two participants on how there is, currently no formal

or written STEAM based lesson plan or programmes that has been written up

and been documented as official and ongoing programmes offered to children.

There is also no makerspace or learning lab in any branch libraries where

children can go and enrich their creativity and innovation skills.
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“We don’t have official STEAM related programmes and services as such, but

we do a lot of STEAM themed topics throughout class visits” (Librarian D).

4.2. Goals and objectives:

When asked “What is WCL trying to achieve with STEAM programmes and

services?” responses from the participants linked to the existing research

(Bayek, 2013; Slatter and Howard; 2013) focusing on how libraries are now

breaking away from the traditional service of being a book repository and are

leaning towards being a community hub for social interaction, activities, a

recreational space and “as a touchpoint” (Librarian A).

“The idea that libraries are a hub for social interaction, activities and a

recreational space rather than a book repository, can attract and serve a diverse

range of users” (Librarian E).

Access and inclusiveness:

The responses to this question indicate that a key goal of STEAM programming

is to attract and serve a diverse range of existing and new users and create an

open community public space where users can have access to STEAM related

technology that they wouldn’t otherwise have access to, for example, robotics,

technology equipment, iPads and so on (Li and Todd, 2019).

“… libraries are striving to strengthen communities; to increase understanding

and appreciation of different literacies; and, one of our goals is to create

opportunities, focusing on equity and equality, for access to information and the

things that they need to participate in a modern society in a democratic way”

(Librarian G).

Other responses from the participants about the aims of STEAM initiatives

included:
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Connection:

Librarian C believed the goal of STEAM was connecting communities to

information, which is also encompassed with WCL’s customer charter which is

“to connect our communities to knowledge, wonder and possibilities”

(Wellington City Library, 2017, p.1)

“I feel it connects very well with what libraries do and connecting people with

information. I feel WCL gives customers a sense of wonder, curiosity and the

means to develop further curiosity. It’s also trying to improve the equity amongst

society.” (Librarian C).

Learn by fun and play:

Fun and play was a reoccurring theme amongst the participants’ responses.

Almost each response verified that the position of WCL in providing STEAM

services and programmes to children was so they could have fun and have a

play with the equipment, while at the same time come away learning something:

“We set it up, (electronics and robotics), as an experience and a play time

session for them... We took everything out and they would just play.” (Librarian

A).

Engagement with communities:

Community engagement was a common theme and goal that emerged both in

the participants’ responses, as well as a theme discussed in literature (Slatter

and Howard, 2013).

Librarian F discussed two big outcomes that WCL is trying to achieve through

introducing STEAM programmes, which was engaging with communities and
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forming relationships with schools. Librarian F discussed how WCL does not

have a strong relationship with high schools, tertiary education sector,

alternative education providers and home school networks. Librarian F felt

offering a wide range of STEAM services was a way for the library to build

closer ties with those communities, which has been achieved so far with the

offering of outreach services to the Onslow Special Unit, based at Onslow

College, Tawa School and the Home Education group. Wellington City Libraries

networks have also formed partnerships with community stakeholders and other

industries, such as Code Club Aotearoa, Capital E, Makerfaire, and the

Makerspace community in Auckland.

“Offering a wide range of STEAM services is one way for us to build closer ties

to communities and that has been very important for our longevity and library

services as much as anything else, and to ensure our reputation remains

positive among those communities… our positioning and reputation within the

community places us in an ideal position to be able to provide those educational

opportunities to larger groups of people” (Librarian F).

4.3. Education vs Recreation:

The responses from the seven participants confirmed they all felt the STEAM

programmes and services had a mixture of both educational and recreational

components.

“The foundation of our services is educational, but libraries’ unique position

within communities is recreational” (Librarian G).

The role of the librarian is to facilitate and be a secondary provider of STEAM,

not be assigned the role as teacher or educator (Bayek, 2013; Lankes, 2014).

“Librarians are researchers and facilitators. Whether we do that with books or

technology, it’s no different. The medium has changed” (Librarian A).
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They further agreed that they wanted to create an informal learning

environment, mostly leaning towards recreation, hence the objective of creating

a fun environment:

“It’s all very well for us to create lesson plans and run a programme that has

specific educational outcomes but if it’s not fun, then there’s not any point in us

doing it… So, with having a recreational focus during our events is deeply

important because we need to attract people to come to the library and to

attend the event in the first place. We need to promise people that recreational

outcome as well” (Librarian F).

At the same time the kids have come away learning something new, which

relates to education.

If you’re playing with a robot, part of it is learning how to use the robot. You

could also say that’s an education because once you get use to learning one

robot, chances are it’s like the next robot you play with. And then you can teach

others how to use them. Therefore, the two go hand and hand together”

(Librarian A).

While librarians are not trained or qualified educators or teachers, they provide

resources or incorporate elements into their delivery of library based services

that lean towards a more informal learning style and educating.

“…even though we’re librarians, we’re not teachers, but in a sense, we’re

educators, because whatever we pull out of a story is educating, for example,

how to behave; how to make friends; how to count; how to say words; how to

read colours. It is also recreation focused because we’re playing and acting out

while singing the songs and telling the stories...” (Librarian B).
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Librarian B discussed how libraries can bridge STEAM learning with the home

and schools (Bayek, 2013; Dusenbury, 2014; Jamalian, 2018; Roberson, 2015).

The role of the librarians at Wellington City Libraries is to provide the resources

within a community space outside of school hours in ways that are exciting,

engaging and fun, as also noted by Bayek (2013) Libraries, as well as the home

and schools can serve as a “touch point”, described by Librarian A. which

bridges STEAM learning for children, described by Librarian B.

“Libraries are a stepping stone towards knowledge. If you give children the

opportunity to have a play with the STEAM resources in the library, when it

comes up in a class environment, they have that connection. And schools are

always looking at the child making some form of connection, and saying, “Oh,

I’ve done that before, I have a better idea of this”. So hopefully we’re trying to

build a bridge between schools, the libraries and homes” (Librarian B).

An example of an education component is Code Club, which four participants

described as having a detailed and structured curriculum of coding and

computer programming projects created and designed by Code Club Aotearoa

(Code Club Aotearoa, 2019). The Code Clubs at various sites were reported as

being successful and a popular STEAM based service for children; every Code

Club session at various sites have been fully booked each term, resulting in

people having to go on a waitlist or try again the following term.

“We filled our first Code Club in less than ten hours. The programme was totally

full and we had to start taking a waitlist... I had run writing workshops, preschool

storytime sessions, I had run class visits before, and I had never seen that level

of enthusiasm for a single programme that had filled up within ten hours”

(Librarian F).

4.4. Measurement of success:
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Most of the participants felt the STEAM programmes and services were

successful, however one participant felt that because STEAM is still in its early

stages, there is still a lot work to be determined what is most successful within

libraries. The use of the Ozobots robots proved to be a success in two cases

during a class visit at one of the South Cluster Libraries run by Librarian C.

Librarian C reported the children were engaged and managed to programme

the Ozobots to complete a maze with coding skills. The second successful use

of the Ozobots resulted in a child’s progression, observed by Librarian A. The

child used the Ozobot robots, then learnt how to use Scratch, (computer

programming) at Code Club and finally both into a singular project.

Six participants reported the Code Clubs being fully booked each term, where

people had to go on a waitlist and enrol in the following term. One participant

(Librarian F) commented how Code Club at a West Cluster Library was full ten

hours after it was advertised. One session held at a North Library on a Saturday

afternoon, was reported as being successful and resulting in people coming

back and expressing an interest to learn more. Code Club, at a South-East

Cluster Library was introduced at the beginning of 2019 and during its first term

was fully booked.

There were reports from two participants, (Librarian A and C), of a high

attendance of children coming regularly to Crafterschool.

Other measurements of success included:

Attendance:

Two participants, (Librarian E and F), mentioned attendance was a measure of

success because it served as an indicator of the level of interest, and possibly

the level of need there is for a programme. Librarian F commented how

attendance doesn’t always reveal success in terms of whether a programme

might work better at a different site, location and time.

40



300061394

“A year or two ago, we did a demo of the NAO robots. The kid’s area, where we

did the demo, was packed! There was a huge crowd of kids” (Librarian E).

Engagement:

Most of the participants reported engagement as being a measure of success.

Whole Child Education (2015) claims “Students who are engaged and

connected… demonstrate increased academic achievement, attendance rates,

and participation in activities” (Whole Child Education, 2015).

“Seeing the kids totally engaged is a measure of success. They want to be

there. They’re not bored. I don’t think at any point, I heard the children say they

were bored” (Librarian B).

Librarian A also provided an example of a successful STEAM programme that

resulted in children being engaged:

“You can tell if you’re running a successful programme how engaged the kids

are, which was what happened with the Onslow Special Unit. These kids called

spades, spades. They didn’t beat about the bush if they found something

boring. They would say, “This is boring, we want to do something else”. We

didn’t get that feedback from them which were a good sign” (Librarian A).

Feedback:

Participants reported that feedback from customers was another measure of

success. Examples of feedback collected ranged from customers talking to

staff, filling out feedback forms, posting comments on social media platforms,

emails sent to staff and management about what they thought about the events.

One participant, (Librarian F), reported how the West Cluster network sends

feedback on all CYA programmes every month from children and parents who
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attend programmes at West Cluster libraries. Librarian F further reported the

feedback ranged from comments such as, “It was very fun”, “My child wouldn’t

stop talking about it once we got home”, to “this worked well, but could have

worked at a different time”, “Would you consider doing this programme at my

child’s school”.

Librarian A reported how students and teachers from the Onslow Special Unit

group expressed thanks and positive feedback about the STEAM programmes,

which further resulted in “thank you” cards.

Two participants (Librarian F and G), also raised the importance and the need

for feedback from staff on evaluation of programmes and expressed a wish to

see more of that approach. Both librarians expressed a desire for a more formal

approach of measuring success, for example regular surveys.

“I would like to see more of it come through the staff because from certain

groups of staff, … I never hear anything and it’s very difficult to evaluate

programmes from sites where I don’t get any feedback, because I can look at

numbers, but it only gives me part of the picture and what is most useful for me

is what arises out of conversations with the staff members and with patrons as

they attend.” (Librarian F).

Preparation and knowledge of resources:

As mentioned in the section, Goals and objectives, Librarian C, talked about

how preparation and knowledge of the resources being a measure of success,

by using the example of a STEAM themed class visit where the librarian set the

children a challenge of programming the Ozobots to complete a maze. Librarian

C reported:

“I did a lot of trial and error with the equipment to figure out what was going to

work and the most reasonable to achieve within an hour, something I felt I could
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easily train others to use. I simplified the programme to fit within the time frame

of the class visit and on the suggestions, which was on the Ozobot website. We

thought very carefully about the two class visits we selected to trial it with,

because we knew they would be active and engaged, and that the teachers

were also behind the kids getting this experience as well. So, we knew the two

classes were most likely to get a good result during the first try.”

Librarian C further reported that the class visit was successful.  The children

could create their own maze and programme the Ozobot to complete the maze

successfully.

4.5. Issues and challenges:

Participants reported significant issues and challenges based on their own

experiences, which picked up on many of those noted in the literature (Curiosity

Commons, 2017; Greene and Groenendyk, 2018; Lankes, 2014; Li and Todd,

2019; Mahar, 2018; Pope 2018; Slatter and Howard, 2013).

Staff:

Shortage of staff and STEAM professionals was reported as an issue at

Wellington City Libraries, which also links to similar issues documented in other

research (Curiosity Commons, 2017; Li and Todd, 2019; Moorefield-Lang, 2015;

Pope, 2018).

“With staff skill, there are some staff members that don’t possess the same skill

set when it comes to technology, digital skills and STEAM knowledge” (Librarian

E)

Staff confidence and lack of experience with STEAM equipment was reported

as a challenge, as reported in Pope’s (2018) research.
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” Confidence and experience with the stuff is the biggest obstacles we’ve had

and it leads to mistreatment of the gear. And this stuff isn’t cheap. If you

mistreat a bot, then you’re down a bot” (Librarian A).

Librarian F mentioned the need for more staff to get involved in the planning

and delivery of STEAM services as it could help with existing capacity issues:

“One of the major problems of the way our library system operates is having a

large number of staff who are directly delivering services. That’s not a problem,

it’s great to have a lot of staff who is directly delivering services but on the

planning and evaluation and strategic, there’s only ******** and myself, who

work in the children’s space. That is a problem because there are only two of us

and there are not enough hours in a day or days in the week to plan and deliver

everything…” (Librarian F).

Librarian D brought to light the issue of the closing of the Central Library (due to

earthquake risk) and the impact it has had on staff, especially regarding

planning of services and programmes:

“Staffing is a big issue. Since the closing of the Central Library, we haven’t had

the time or motivation to doing anything big because our job is not steady and

we’re constantly moving around various branches, (I currently work between

four branches). It’s hard to find a steady place to learn and prepare for any

projects” (Librarian D).

Participants also reported that there is still shortage of staff and professionals in

the STEAM fields and that there is some resistance from other staff members

towards embracing STEAM. The staff “don’t see these kinds of programmes

and services being part of the library’s mission” (Librarian F), and STEAM being

viewed as a “gimmick” (Librarian C), not only by other staff members, but also

by patrons. Librarian G discussed an early challenge with STEAM was

“recognition from upper management that STEAM is a service direction”. This
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illustrates similar issues concerning shortage of staff and resistance to STEAM

reported in other literature (Curiosity Commons, 2017; Greene and

Groenendyk, 2018; Moorefield-Lang, 2015; Slatter and Howard; 2013) and

criticism of STEAM (Hacker, 2016) of being another “fad” (Wujick, 2013) or

“elitist” (Runge, 2013).

“One of the biggest challenges is staff and customers do not understand why

STEAM has a place in libraries. There is this concept that it’s a gimmick, where

we are getting these “toys” for people to play with, and the people take nothing

away from the experience. The challenge is about changing that perception.”

(Librarian C).

Resourcing:

The issue of resourcing was mentioned by participants, particularly where

library sites have limited equipment.

“It is very challenging if you want to do a cohesive project and you have limited

access to resources. You have to make do with what you have” (Librarian D).

There were also reports of problems with logistics including transporting of

material, especially if it is fragile. This relates to issues brought up in Greene

and Groenendyk’s (2018) research, and further mentioned by Librarians A and

F. Librarian A mentioned the issue of transportation of the gear going from site

to site, lack of space within the vehicle to hold the bins that the gear goes in,

vehicle availability, and if they use a private car, whether the gear is insured.

Funding:

Funding and budget were discussed as universal and common issues and

challenges in public libraries. Participants reported that purchasing robotics,

equipment, resources and technology could be expensive. Please refer to
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Appendix D and E for a summary of the inventory of the robotics and

technology in the makerkits and the cost of purchasing the robotics and

electronics.

“… Not only do you need a budget to purchase the technology and equipment,

but also to maintain it or replace it because otherwise in a couple of years later

it could break or be obsolete” (Librarian E).

Technology:

Participants reported issues with technology and mentioned similar issues

reported in Pope’s (2018), research such as equipment not working, shortage of

equipment, equipment maintenance and technology updates (Pope, 2018).

Wifi connection was frequently reported as being a problem. Because some of

the devices and electronics require a wifi connection, it can be an issue when

the existing wifi either doesn’t connect or doesn’t have a strong enough

connection to enable the devices to work:

“I know when we had a VR day here, during the school holidays, getting a

strong enough wifi signal was a problem for some of the headsets. Most of the

VR programmes are supposed to run without wifi, but there are some headsets

that will automatically try to find a wifi signal, and the programme will pause

when the signal is lost, and then it must restart.” (Librarian C).

When the wifi and internet network goes down, it presents further challenges,

especially if staff are running a STEAM programme that requires internet and

wifi connections:

“I remember the absolute sinking feeling when we had our first code club, the

entire wifi network went down at ******* Library and we had sixteen kids turn up
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to participate in the first session and we had to get something together for them

and that’s an issue across all the sites” (Librarian F).

Technology obsolescence:

Two participants raised the issue of technology obsolescence as an issue of

concern, where WCL must replace devices that become obsolete and cannot

be supported by the software that is needed to be able to run.

“…our equipment, it has moved on through several stages, and we’re still

working with the older model. If we want to be tech savvy, then we should be

upgrading and updating by buying newer models… we don’t have the money to

keep buying and implementing the updates all the time” (Librarian B).

This raises further challenges in cost and budget.  At least two participants felt

there was a need for WCL to build into financial planning a technology

obsolescence budget so that material could be replaced when it gets out of date

or is broken.

“… not only do you need a budget to purchase the technology and equipment,

but also to maintain it or replace it because otherwise a couple of years later it

could break or be obsolete (Librarian E).

Maintenance:

Maintaining the STEAM equipment, especially the electronics were reported as

an issue in terms of breakage and repairs. There were reports of two Ozobots

breaking. One VR headset was damaged by a staff member who, not

experienced in handling the equipment, left the VR headset facing up towards

the sun which damaged the lens. One of two NAO robots’ parts had been

broken due not been handled correctly and continuous use.
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Two participants (Librarian A and D), mentioned there was one staff member

involved in the STEAM projects and maintenance at the Central Library. This

staff member then acquired a position out at the North cluster libraries and is

unavailable to maintain the equipment. Therefore, most of the equipment is not

getting the maintenance and care it needs.

“You’re always going to have maintenance issues with the technology. For

example, we had two NAO robots at the beginning and now we are down to one

robot, because parts have broken and other parts have stopped working”

(Librarian E).

4.6. Central Library Closure:

While interviewing one participant, the issue of the Central Library closure in

March 2019 was raised which presented issues and challenges not only to the

delivery of STEAM services, but housing collections and hosting events. Pop up

library services are available to continue the Central Library services, however

space to deliver STEAM services has now become an issue. The Central

Library served as a space and community hub for most STEAM related events,

for example the Beyond the Page literary festival, which could cater for

hundreds of people.

“Lack of space is a challenge. The Central Library was the space for the

STEAM and Beyond the Page events and we don’t have that anymore”

(Librarian D).

The closure of the Central Library has presented further problems because the

WCL network no longer has the space to host large events.

“We don’t have the space to cater for hundreds of people. The branches are

different in size and shape, but don’t have the same amount of space that the

Central Library had” (Librarian D).
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The participant also reported that Central Library staff didn’t have the time or

motivation to plan any projects, because their “job was not steady” (Librarian D),

and they had to “move between various branch locations” (Librarian D).

“On many levels, this has affected many people. Other things now have taken

priority where staff doesn’t get the chance or the opportunity to engage and take

part in other projects, for example, STEAM related projects” (Librarian D).

4.7. Waitohi Library and future makerspace:

WCL currently does not have a makerspace or a learning lab. However, this will

change when a new library opens in Johnsonville called Waitohi.

“I feel STEAM hasn’t come into full fruition, especially in light of all that has

happened, for example we don’t have a makerspace or a learning lab, at least

until the new Johnsonville branch opens which will have a makerspace”

(Librarian D).

It is planned for Waitohi to have a makerspace which will include a 3D printer, a

laser cutter, makerkits that will be on display.

“We also have a new library opening in Johnsonville, which will serve as either

a second or alternative Central Library hub. There will a lot of resources and

staffing drawn to that, not to mention the pop libraries opening up around the

city.” (Librarian D).

4.8. Does STEAM have a place in libraries:

During the interviews, the participants were asked a sub-question “is there

anything else you would like to say about STEAM?” The participants felt that

STEAM is becoming a very important service within the profession and
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libraries (Librarian A and G ); “STEAM is a real growth area for libraries”

(Librarian F). Another participant (Librarian B) felt STEAM had long been in

WCL’s existing services and programmes without realising it.

Librarian A explained their perspective of its importance:

“It’s definitely becoming more important, especially now everyone has

devices, like smartphones and so on, which is trying to normalise this stuff in

society... Things that are a part of STEAM are slowly starting to make their

way into everyday life. Therefore, this is a good way of getting people involved

and excited about technology… It’s part of what we do, which is furthering

people’s knowledge. And that’s what we’re here for” (Librarian A).

Participants also commented on how STEAM presents opportunities to extend

their traditional role and form partnerships, potentially with education

communities:

“The other aspect of STEAM education is what support we can provide to our

school community. The digital curriculum is mandatory as of next year, so

we’re increasingly getting enquiries from schools because they have heard we

have a makerspace specialist, we have robotics, and they want to tap into

what we have…. Whether we provide people expertise or provide physical

items, that’s an area for development for us, but it’s easy to think that schools

have what they need but they don’t. They’re struggling with resourcing and

they have the same issues as us with budget, technology and so on. So, that

could be a new area for us to expand into” (Librarian G).

One participant, Librarian E, commented how STEAM is not only a service

that is catered to children, but also adults.

“While the focus of STEAM has been on children, we hope to have STEAM

services that cater for adults. At the Makerfaire, I observed that adults were
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drawn and interested in the STEAM resources, as well as children” (Librarian

E).

4.9. Librarians’ role in delivering STEAM:

When asked a sub-question during the interview, “With STEAM services on the

rise in libraries, do you feel the role of libraries and librarians is changing?” The

participants felt, as the literature suggests, that the role of libraries and

librarians is changing. Libraries are moving towards being a “hub for social

interaction, activities and a recreational space rather than a book repository that

attract and serve a diverse range of users” (Librarian E). Librarians and library

assistants are required to encompass a wider range of skills, for example

technology, rather than “the traditional skillset” (Librarian F).

“I feel it’s worth noting that library professionals have an important role to play

as enablers of access to information, allowing people to have access to our

space and use our resources to make discoveries, learn and find information; to

experience new things, have fun and be creative” (Librarian F).

Further results from the interviews reported that librarians act as facilitators and

collaborators (Librarian A and B), by connecting the community to STEAM

resources and have made the step to increasing STEAM literacy amongst the

community.

“I don’t think we are required to be teachers and tech specialists. I feel we

should have some knowledge in those areas. I wouldn’t see myself as a

teacher, in my role. I see myself as a facilitator. I’m there to help people achieve

what they want to achieve” (Librarian A).

However, the findings from both the interviews and the literature suggests that

while librarians can have some knowledge of education, early childhood,

Information and Communication Technology (ICT), and STEAM skills (reported
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also by Librarian G), it is not intended that they are professionals in the STEAM

field (Bayek, 2013; Lankes, 2014).

“I think it’s that mechanism of delivery that’s changing which means that

librarians constantly need to be up with the play on technology and that require

self-motivated education, because you can’t always hope to go on a course or

go back to study, do library studies, fill and upskill on your knowledge gaps,

picking up the micro qualifications throughout their career path to make sure

they are able to respond to changing times and stay on the forefront of STEAM

education” (Librarian G).
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5. Discussion:

The aim of this research was to investigate how New Zealand Public Libraries

incorporate STEAM Education into Children’s services and programmes. I used

Wellington City Libraries as the focus of my case study. The findings of this

study revealed that WCL is in the experimental stage of delivering STEAM

services to children. There was feedback from two participants on how there is

no formal or written STEAM based lesson plan that has been documented as

an official programme offered to children. There is also no makerspace or

learning lab in any branch libraries where children can go and enrich their

creativity and innovation skills. At least three participants reported that there

was resistance from some library staff and customers for having STEAM related

programmes and resources as part of WCL’s CYA services. There is also the

current situation of the closing of the Central Library that has left a lack of space

and staff having no time or motivation to plan and deliver library services,

including STEAM. As demonstrated by the case study of Wellington City

Libraries and by the literature, it is possible for public libraries to successfully

develop and implement STEAM programs by using information gained through

assessing community needs, acquiring resources, and forming community

partnerships (Roberson, 2015). WCL has been delivering one off and unique

STEAM themed programmes and events after school, during school holidays

and school visits that have been successful through attendance, engagement

and positive feedback from children, their parents and teachers. Results from

the interviews and the literature suggest STEAM services for children is another

platform to ensure children, their families, schools and various communities

have ongoing access to technology that can ensure their needs and success in

society for recreational or educational purposes. Further findings suggest that

Wellington City Libraries is starting to slowly break away from the traditional

lending and book repository service and lean toward serving as community

hubs. The roles of librarians have changed and they may be required to have

skills and capabilities, especially in ICT, if they are expected to deliver STEAM

related programmes and services.
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5.1. How STEAM is incorporated at WCL:

The main question the research wanted to investigate was “How are New

Zealand public libraries incorporating STEAM Education into their services and

programmes for children?” Based on the findings collected from the interviews,

WCL’s experience of developing STEAM services and programmes for children

is not dissimilar to the experiences from around New Zealand and overseas

documented in the literature.

Most participants answered that STEAM was incorporated into class visits,

holiday programmes and after school programmes where multiple learning

strands in the fields of science, technology, engineering, arts and mathematics

are combined. Examples of programmes that would fit within those strands

would be Code Club, Let’s Go Lego, Tech Time and so on, (Australian Public

Library Association, 2017; Richards, 2017), adopted from similar STEAM

models and services already incorporated by existing public libraries both in

New Zealand and overseas (Bayek, 2013; Cun, Abramovich and Smith, 2019;

Dusenbury, 2014; Koester, 2013). Participants also answered that STEAM was

incorporated into another group of programmes and services that have

traditional library functions, an example being the class visits programmes,

preschool storytime, Baby Rock and Rhyme, STEAM workshops, Crafterschool,

craft groups, and so on (Yakman, 2012).

5.2. An informal and inclusive learning environment:

The goal of public libraries is providing members of the community free access

to resources and programmes that serve their information needs (Cun,

Abramovich and Smith, 2019; Wellington City Libraries, 2017). Public Libraries

have always been considered a community based institution because it is free,

accessible and welcoming.
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Providing STEAM services and programmes creates another opportunity for

libraries to continue providing a free community service that, as an added

benefit fosters connection, interactions and community building (Bayek, 2013;

Dusenbery, 2014; Jamalian, 2018; Slatter and Howard, 2013). Wellington City

Libraries’ values and strategic goals align with connecting people to information,

allowing free access, hence WCL’s mission statement:

“Enabling people to achieve their goals through access to library resources;

promoting and contributing to lifelong learning and enjoyment” (Wellington City

Libraries, 2017, p.1).

When presented with the question, “What do you think WCL is trying to achieve

through STEAM programmes and services?” the participants’ responses were

similar and had common themes. Examples that stood out were creating a free,

informal, inclusive learning environment for everyone; encouraging community

engagement; access to information and support life long learning, also reflected

in the literature (Jamalian, 2018; Li and Todd, 2019; Slatter and Howard, 2013).

The participants’ felt that WCL and the STEAM services encompassed both

recreational and educational strands. The STEAM programmes and services

serves as another recreational and informal educational platform of ensuring the

community achieves its goals of access, lifelong learning and enjoyment, as

noted by other studies (Bayek, 2013; Cun, Abramovich and Smith, 2019; Li and

Todd, 2019), as well as providing opportunities for “creativity, connection and

innovation… to connect our communities to knowledge, wonder and

possibilities” (Wellington City Libraries, 2017, p.1).

5.3. Libraries as a third cornerstone to STEAM Education:
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Libraries can bridge STEAM learning with the home and schools (Bayek, 2013;

Dusenbury, 2014; Jamalian, 2018; Roberson, 2015). The role of the librarians at

Wellington City Libraries is to provide the resources within a community space

outside of school hours in ways that are exciting, engaging and fun, as also

noted by Bayek (2013). Libraries, as well as the home and schools can serve as

a “touch point”, described by Librarian A, which builds the bridge, a triangular

model or a third cornerstone of STEAM learning for children, described by

Librarian B. Such a “triangle model” is like Bayek’s (2013), model framework on

“STEM learning in a third place”, which presents a more structured model of the

three places (home, school and libraries) where learners can be educated on

STEAM topics (p.13).

Triangular STEAM education model:

Bayek (2013) examined if schools and libraries work together, so that as well as

sharing the STEAM learning resources, they can support each other in

beneficial ways. It could ensure a strong connection between schools and

libraries, and make both institutions of learning more coherent for the child while

they move between places (Bayek, 2013, p.9). Various Wellington City Libraries

networks are already working on ways to bridge the educational and

recreational gaps by partnering with schools, (Onslow College and the Special

Unit group), home schoolers (Home School Education group), community
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stakeholders and other industries, such as Code Club Aotearoa, Capital E,

Makerfaire, and Makerspace community in Auckland, develop innovative

STEAM based programmes and services. This is an example of what Roberson

(2015) describes as remaining responsive to communities’ needs by partnering

with schools and other community networks to bridge STEAM education gaps

and share resources (Bartlett and Bos, 2018; Hopwood, 2012; Jamalian, 2018;

Roberson, 2015).

Participants confirmed how WCL wanted to engage with the education

community, building on existing relationships with kindergartens and primary

schools, high schools, tertiary education sectors; alternative education

providers; and home school networks. This has been achieved to date with the

outreach visits with Onslow Special Unit group and the Home Education group

visiting the library. One participant (Librarian F) confirmed offering STEAM

services was one way of building closer ties to those communities.

5.4. Libraries and the library profession is continually evolving and

changing:

Commentators suggest that the landscape of librarians and the library

profession is continually evolving and changing (Bayek, 2013; Koester, 2013)

and this is reflected in participant responses:

The digital shift in information and technology over the past decade has

changed and transformed the media through which information is published and

presented as well as the delivery of programmes and services. This has

provided libraries and librarians with the opportunity to re-define and re-design

the delivery of information and digital literacy programmes. Public libraries have

become places that can play an important role in furthering STEAM education

by providing a space for STEAM exhibits and community laboratories for play

and informal learning (Bayek, 2013; Jamalian, 2018; Lankes, 2014; Li and Todd,

2019). Lankes (2014) pointed out how libraries can build, provide and even

57



300061394

circulate collections of STEAM resources. However, to create a lasting impact,

public librarians need to be engaged, or at least improve on engagement with

customers, STEAM training and expertise and encourage other librarians to

follow suit.

The results from the interviews support the literature (Bayek, 2013; Lankes,

2014) that suggests librarians can act as facilitators and collaborators (Librarian

A and B); and be a secondary provider of STEAM, not be assigned the role of

teacher or educator (Bayek, 2013; Lankes, 2014).

As noted, the findings from both the interviews and the literature suggests that

although librarians can have some knowledge of education, technology and

STEAM skills, (reported also by Librarian G), it is not intended that they are

professionals in the STEAM field (Bayek, 2013; Lankes, 2014; Li and Todd,

2019). Dusenbury (2013) suggested that the demand in libraries for STEAM

programmes and training is becoming “higher than it has ever been and will

continue to increase in the years ahead” (p.18).

The role of libraries and librarians has been about change and adaption.

STEAM education presents an opportunity and challenge for libraries to

redefine their role and adapt to new trends and technology. The rise of STEAM

in public libraries is no different to past trends, such as books, the internet and

technology, which were adopted and adapted into service delivery models.

STEAM presents a unified approach and opportunity for communities to

connect, engage, and learn core skills and literacies in an informal learning

environment. Dusenbury (2013) observed that STEAM programmes in public

libraries give audiences of all ages more opportunities to learn, to experiment,

and to follow individual interests in science and technology (p.18). There is still

work to be done, however, in the areas of changing the perception that

librarians must know everything, as well as transforming libraries into places of

informal learning where people can continuously learn and be curious about the

world around them (Jamalian, 2018; Lankes, 2014; Slatter and Howard, 2013).
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6. Conclusion:

The study investigates and analyses the perspective of Children and Youth

(CYA), librarians on their experiences and opinions of STEAM learning

incorporated within CYA services and programmes, for children. This research

was a qualitative study that used a phenomenological methodology, by

interviewing seven librarians, who work in STEAM and children’s services from

four public library networks which are a part of Wellington City Libraries, (WCL).

The results from the interviews indicate that there have been some elements of

STEAM present in existing WCL children and youth services (CYA) such as

preschool storytime, Baby Rock and Rhyme and school holiday programmes.

Despite making revolutionary advances in their CYA services by introducing

robotics, technology; arts and crafts and Lego as a method of incorporating

STEAM into their CYA services, STEAM services are still in the experimental

stage and require further planning and development, especially in the areas of

formal structure and content of programmes. Existing challenges remain in the

areas of funding and budget limitation, staffing, technology, and the recent

closure of the Central Library. As demonstrated by the case study of Wellington

City Libraries and by the literature, it is possible for public libraries to

successfully develop and implement STEAM programs by using information

gained through assessing community needs, acquiring resources, and forming

community partnerships (Roberson, 2015). WCL has achieved this by running

CYA programmes and services that incorporate STEAM education that have

been proven to be successful with the growing rate of attendance, engagement,

and in some cases development and progression with STEAM related skills.

WCL plans to expand on formal STEAM programmes and services with the

opening of the new Johnsonville Library (Waitohi). It is planned for Waitohi to

house a new makerspace area and develop formal lessons that incorporate

STEAM strands and elements which can be used by both WCL and other public

libraries in New Zealand. Finally, STEAM presents the opportunity for WCL

libraries to serve as a community hub for social interaction, activities and a
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recreational space, as well as continue to serve as a book repository, and

attract and serve a diverse range of users.

6.1. Implications:

The findings of this study will be of interest to public libraries and librarians that

work in children and youth services who want to develop improved programmes

to effectively deliver STEAM education.

The implications are:

● The potential for public libraries to develop specific policies, practices,

and services for children in line with educational guidelines of delivering STEAM

education.

● Providing equal amount of access and resources to STEAM related

tools, so that equitable access to informal learning is provided for the Wellington

region.

● The potential for public libraries to provide services for all members of

the community, to stimulate play, have fun and informal learning.

Implications for best practice:

● Findings create awareness of benefits, challenges and strategies for

progression that may assist WCL and other New Zealand public libraries in

developing and managing STEAM programmes and services for children

(Tait, et al, 2016).

● Results from the study highlight the changing role of public libraries

and how STEAM programmes and services for children offer unique

opportunities for increased community engagement (Tait, et al, 2016).

● Collaborative partnerships with internal and external stakeholders

combined with advocacy of new STEAM programs and services contribute to
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future-proofing libraries while supporting new directions for library services

(Tait, et al, 2016).

6.2. Further research:

This research used nonprobability and convenience sampling to find out how

New Zealand public libraries incorporate STEAM (Science, Technology,

Engineering, Arts and Mathematics) based services and programmes for

children. I used my workplace, Wellington City Libraries, (WCL), as a case

study, by interviewing seven staff members working in Children and Youth

(CYA) services who run STEAM based services and programmes. Further

research in the STEAM based programmes in the future could show whether it

works as a core service in libraries and could extend to public libraries in all

New Zealand geographical areas.
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9. Appendices:

9.1. Appendix A: Participant Information Sheet:

An investigation and an evaluation of how public libraries incorporate STEAM
Education into children and youth services and programmes.

INFORMATION SHEET FOR PARTICIPANTS

You are invited to take part in this research.  Please read this information before

deciding whether or not to take part.  If you decide to participate, thank you.  If you

decide not to participate, thank you for considering this request.

Who am I?

My name is Kate McLachlan and I am a Masters student in Information Management

at Victoria University of Wellington.  As part of the completion of my Master of

Information Studies, this study is designed to investigate and evaluate how public

libraries incorporate science, technology, engineering, arts and mathematics,

(STEAM), into children and youth services and programmes.

What is the aim of the project?

The focus of my research is to gain the perspective of Children and Youth (CYA),

librarians on their experiences, thoughts and opinions of STEAM learning

incorporated within CYA services and programmes, for children. The outcome of this

research will provide better knowledge and understanding of how New Zealand

Public Library STEAM services and programmes can be improved, focusing on

further development of STEAM and library policies, practice and services to

encourage more library users, (children and their parents) to develop the knowledge

and skills vital to their growth and contribution in the global work economy.
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This research has been approved by the Victoria University of Wellington Human

Ethics Committee #27463.

How can you help?

You have been invited to participate because you have knowledge of CYA and

STEAM services from a strategic and operational viewpoint).

Interviewing you will enable me enables me to gather data on the perceptions,

thoughts, experiences, and expectations of STEAM programming and services for

children at Wellington City Libraries. If you agree to take part, I will interview you at

the location we both agree to. I will ask you questions about STEAM programmes

and services for children and young adults.  The interview will take 30 minutes to 1

hour. I will audio record the interview with your permission and write it up later. You

can choose to not answer any question or stop the interview at any time, without

giving a reason. You can withdraw from the study by contacting me at any time. If

you withdraw, the information you provided will be destroyed or returned to you.

What will happen to the information you give?

This research is confidential. You will not be named in the final report but your

organisation will be named and you should be aware that in small project your

identity might be obvious to others in your community.

All material used and collected will be kept confidential, and will be viewed only by

myself and my supervisor Anne Goulding. The research report will be submitted for

marking to the School of Information Management, and subsequently deposited in

the University Library.

What will the project produce?

The information from my research will be used in Masters Report, with the possibility

of being used in future academic publications and conferences.
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If you accept this invitation, what are your rights as a research participant?

You do not have to accept this invitation if you don’t want to. If you do decide to

participate, you have the right to:

• choose not to answer any question;

• ask for the recorder to be turned off at any time during the interview;

• withdraw from the study up to two weeks after the interview;

• ask any questions about the study at any time;

• receive a copy of your interview recording;

• receive a copy of your interview transcript;

• read over and comment on a written summary of your interview.

If you have any questions or problems, who can you contact?

If you have any questions, either now or in the future, please feel free to contact
either:

Student:
Kate McLachlan
mclachkate@myvuw.ac.nz

Supervisor:
Anne Goulding
Acting director of Information Studies
Programme
School of Information Management
+64-4-463 5887.
anne.goulding@vuw.ac.nz

Human Ethics Committee information
If you have any concerns about the ethical conduct of the research you may contact
the Victoria University HEC Convenor: Dr Judith Loveridge. Email hec@vuw.ac.nz or
telephone +64-4-463 6028.
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Appendix B: Participant Consent Form:

An investigation and an evaluation of how public libraries incorporate STEAM
Education into children and youth services and programmes.

CONSENT TO INTERVIEW

This consent form will be held for 2 years.

Researcher: Kate McLachlan, School of Information Management, Victoria
University of Wellington.

• I have read the Information Sheet and the project has been explained to me. My
questions have been answered to my satisfaction. I understand that I can ask
further questions at any time.

• I agree to take part in an audio recorded interview.

I understand that:

• I may withdraw from this study at any point before 1st July, and any information
that I have provided will be returned to me or destroyed.

• The identifiable information I have provided will be destroyed on 21st October
2021.

• Any information I provide will be kept confidential to the researcher and the
supervisor.

• I understand that the results will be used for a Masters Research project report
and/or academic publications and/or presented to conferences.

• My name will not be used in reports, nor will any information that would identify
me.
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• I would like to receive a copy of the final report and have added my
email address below.

Yes  □ No
□

Signature of participant: ________________________________

Name of participant: ________________________________

Date: ______________

Contact details: ________________________________
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Appendix C: Participant Interview Questions:

An investigation and an evaluation of how public libraries incorporate STEAM
Education into children and youth services and programmes.

Researcher: Kate McLachlan, School of Information Management, Victoria
University of Wellington.

Interview Questions:

1. Can you please tell me a little about your involvement with STEAM at

Wellington City Libraries, (WCL)?

2. How do WCL incorporate STEAM Education into their services and

programmes for children?

3. What STEAM programmes and services are currently being offered at WCL?

4. What do you think WCL is trying to achieve through STEAM programmes and

services?

5. Do the STEAM based programmes and services at WCL have an education

or recreation based focus?

6. Do you think STEAM programmes and services are successful? Can you

please give me an example of something that stood out for you?

7. How do you evaluate the outcomes of success of the STEAM programmes

and services?

8. What are the issues, challenges and obstacles that WCL has faced when

delivering STEAM programmes and services?

9. Is there anything else you would like to say about STEAM?
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Appendix D:

List of robotics and electronic equipment in each makercart housed at various
WCL networks.

Makercart inventory:

● 2x iPad mini

● 3x Sphero SPRK+

● 3x Ozobot Evo

● 1x Dash/Cue

● 1x mBot with rechargeable battery

● 1x Ozmo base kit

● 1x Coding with Awbie pack

● 1x Makeblock Neuron inventor kit

● 3x Let’s go code

● 2x Snap Circuits

● 1x Oculus GO VR headset

● 1x USB charge hub
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Appendix E:

Cost of robotics housed in the makercarts.

Robotics Cost: 

● Ozobot Bit &Evo: $95 - $188

● Edison: ~$110 (including accessory kit)

● Cue & Dash: Discontinued now, but were around $200

● Sphero SPRK+: $195

● mBot: $120

● Dobot Magician: usually ~$2000 - $2500

● NaoQi robots: ~$14k - $15k each
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