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> Context - In 2015, we are surrounded by tools and technologies for creating and making, thinking and learning.
But classroom “learning” is often focused on learning about the tool/technology itself, rather than learning with or
through the technology. > Problem - A constructionist theory of learning offers useful ways for thinking about how
technology can be included in the service of learning in K-12 classrooms. To support constructionism in the classroom,
we need to focus on supporting teachers, who necessarily serve as the agents of classroom-level innovations. This
article explores a central question: How can we support teachers to engage with constructionism as a way to think
beyond a technocentric view in the classroom? >Method - | approach this work from the perspective of a designer,
using the process of supporting teachers working with the Scratch programming language in K-12 classrooms as
a central example. | draw on reflections from six years of the ScratchEd project, which includes interviews with 30
teachers, and observations from teacher professional development events and an online community of educators.
> Results - | describe five sets of tensions that | encountered while designing the ScratchEd model of professional
development: tensions between (1) tool and learning, (2) direction and discovery, (3) individual and group, (4) expert
and novice, and (5) actual and aspirational. | describe how these tensions are negotiated within the elements of the
PD model (an online community, participatory meetups, and an online workshop). > Implications - The tensions |
describe are not specific to Scratch, and can serve as a more general model for PD designers to scrutinize and critique.
> Constructivist content - This work contributes to ongoing conversations and questions about how to support
constructivist/constructionist approaches in classrooms. >Key words - Constructionism, technocentrism, teachers,

Technocentrism

«1» In the mid-1980s, Seymour Papert
wrote a position paper entitled Computer
Criticism vs. Technocentric Thinking. A prin-
cipal argument of the paper was that conver-
sations about technology and learning too
often begin and end with the technology it-
self, without acknowledging the complexity
of the environment in which the technology
is situated. Papert described this technolo-
gy-limited view as technocentrism.

©® Technocentrism refers to the tendency to give
[...] centrality to a technical object - for example
computers or Logo. This tendency shows up in
questions like “What is THE effect of THE com-
puter on cognitive development?” or ‘Does Logo
work?” Of course such questions might be used
innocently as shorthand for more complex asser-
tions, so the diagnosis of technocentrism must
be confirmed by careful examination of the ar-
guments in which they are embedded. However,
such turns of phrase often betray a tendency to
think of ‘computers” and of ‘Logo’ as agents that

professional development, ScratchEd.

act directly on thinking and learning; they betray
a tendency to reduce what are really the most im-
portant components of educational situations —
people and cultures - to a secondary, facilitating
role.”? (Papert 1987: 23)

«2» Thirty years later, very little has
changed. In 2015, we are surrounded by
tools and technologies for creating and
making, thinking and learning. But when
learners encounter this wide range of tech-
nologies in the classroom, their experiences
are still too often centered on technology
itself (Buckingham 2007; Cuban 2001; Kim-
mons 2015; Selwyn 2011; Selwyn 2014). The
“learning” is focused on learning about the
tool/technology or the effects of the tool/
technology itself, rather than learning with
or through the technology. The questions
that are asked about impacts and outcomes
strive to isolate the technology as the source
of change. We still seem hopelessly stuck in
a technocentric view.

«3» How, then, can we defend against
technocentrism in the K-12 classroom? Tak-

ing an extreme approach, we could exclude
digital and network technologies from core
classroom experiences, reducing their role
to that of peripheral luxuries, to be indulged
only occasionally. Although this approach
may appeal to some, it is fundamentally
untenable. Technology is an important part
of our world and young learners are better
served by gaining fluency with technology
than by avoiding it. And beyond arguments
about the centrality and significance of tech-
nology in modern life, technology can also
play an important role in supporting learn-
ing processes (Collins & Halverson 2009;
de Jong & Pieters 2006: 740). Digital and
network technologies can serve as powerful
mediums for communicating understand-
ing, connecting learners, and constructing
knowledge.

«4» Rather than uncritically embrac-
ing or rejecting technology, we should con-
sider how best to include technology in the
service of classroom learning. Part of this
work is technocentric — basic understanding
of technology is a necessary precondition
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for learning with and through technology.
But while a focus on technology itself may
be a starting point, this approach will not, by
itself, result in a more transformative trajec-
tory of use (Liff & Shepard 2004). To achieve
this, technology needs to be accompanied
by a clear theory of learning, guiding the use
of technology in the service of learning (La-
joie & Azevedo 2006: 803).

«5» In this article, I argue that a con-
structionist theory of learning offers useful
ways for thinking about how technology can
be included in the service of learning in K-12
classrooms. Constructionism focuses on the
significance of culture in learning, while si-
multaneously offering a meaningful role for
technology in learning - objects, tools, and
technologies offer new modes and means for
learning through constructing, designing,
and making. To support constructionism in
the classroom, I further argue that we need
to focus on supporting teachers, who neces-
sarily serve as the agents of classroom-level
innovations (Borko 2004: 3).

« 6 » Responding to the call from Hugh
Gash (2014: 306) that “the striking educa-
tional question to ask now is how to think
about the teachers’ role in the 21st century;’
I explore a central question: How can we
support teachers to engage with construction-
ism as a way to think beyond a technocentric
view in the classroom? 1 approach this work
from the perspective of a designer, using the
process of supporting teachers working with
the Scratch programming language in K-12
classrooms as a central example, highlight-
ing the complexities and tensions involved
in helping teachers through professional de-
velopment opportunities. For the past seven
years, my research has focused on studying
and supporting constructionist approaches
to learning with the Scratch programming
language, particularly in formal learning
environments such as K-12 classrooms. The
ideas in this article draw on reflections from
six years of the ScratchEd project, which
includes interviews with 30 teachers, and
observations from teacher professional de-
velopment events and an online community
of educators.

«7» The remainder of the article is or-
ganized into four sections. In the first sec-
tion, “Defining constructionism,” I provide
a definition of constructionism as a set of
classroom practices. In the second section,
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“Supporting teachers,” I outline the elements
of a model that I have been developing to
support teacher learning, including an on-
line community, participatory meetups, and
an introductory workshop. In the third sec-
tion, “Negotiating tensions,” I discuss the
tensions that I have experienced in develop-
ing the model and offer examples of how I
have negotiated those tensions in each of the
three elements of the model. In the conclu-
sion, “Beyond technocentrism,” I end with
comments on the relationship between tech-
nologies and theories of learning.

Defining constructionism

«8» Although constructivism is a term
familiar to most teachers, constructionism
is not. I frequently share a favorite excerpt
from Yasmin Kafai and Mitchell Resnick as
definition.

%% [Constructionism] builds on the ‘constructivist
theories of Jean Piaget, asserting that knowledge
is not simply transmitted from teacher to student,
but actively constructed by the mind of the learner.
Children dont get ideas; they make ideas. More-
over, constructionism suggests that learners are
particularly likely to make new ideas when they are
actively engaged in making some type of external
artifact, [...] which they can reflect upon and share
with others.”? (Kafai & Resnick 1996: 1)

«9 » Constructionism is grounded in
the belief that the most effective learning
experiences grow out of the active construc-
tion of all types of things, particularly things
that are personally or socially meaningful
(Bruckman 2006; Papert 1980), that are
developed through interactions with oth-
ers as audience, collaborators, and coaches
(Papert 1980; Rogoff 1994), and that sup-
port thinking about one’s own thinking
(Kolodner et al. 2003; Papert 1980). I argue
that these four aspects - learning through
the activities of designing, personalizing,
sharing, and reflecting - are essential to the
design of constructionist learning environ-
ments. Each of these activities has an ex-
tensive literature associated with it; in the
following sub-sections, I draw attention to
a few of the key ideas, themes, theories, and
concepts that have been most helpful to my
understandings.

Designing

«10» There are competing narratives
about the relationships between young
people and digital technology. One popular
narrative is that of the “digital native” - kids
who were “born digital” and belong to the
“digital generation” (Palfrey & Gasser 2008;
Prensky 2001; Tapscott 2008). This narrative
is often centered on an assumed familiarity
and fluency with computation, the idea that
young people have innate understandings
that elude adults — parents and teachers, cast
as “digital immigrants”

«11» Descriptions of digital natives
activities and participation that draw on
exemplars or ideal types, such as Henry
Jenkins et al’s (2006) “core media literacy
skills” and Mizuko Ito et al’s (2009) “hang-
ing out, messing around, and geeking out”
participation modes, have elicited criticism
for misrepresenting the “often unspectacu-
lar” interactions between young people and
technology (Selwyn 2009: 364).

«12 » Digital native narratives tend to-
ward an exaggerated or undifferentiated
view of technology use, in which all forms
of interaction with digital technologies are
valuable and all types of participation offer
equally interesting opportunities for learn-
ing. David Buckingham provided a broad
critique of the young-person-as-technolo-
gy-elite narrative, arguing that the narrative
is less of an observation than an aspiration
for creative uses of technology - that posi-
tioning young learners as digital natives is
“not a description of what children or young
people actually are, but a set of imperatives
about what they should be or what they need
to become” (Buckingham 2007: 15).

«13» In particular, creative activities
such as designing and making with digital
technologies are relatively uncommon in
the practices of young people. This is partly
due to the nature of the technologies them-
selves — for example, the preponderance of
“edutainment” software, and the paucity of
construction-oriented software (Ito 2009).
But it is also partly due to the lack of visibil-
ity and value in school culture (and beyond)
of design thinking, with young people reluc-
tant to see the complexities of design activi-
ties “as opportunities rather than as things
to be avoided” (Fischer 2002: 25).

«14 » Constructionist approaches to
learning, which value learning through de-
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sign activities, respond by engaging young
people in iterative thinking, problem-solv-
ing practices, and critical creativity, which
serve as foundations for learning (Harel &
Papert 1990; Kafai 1995; Kolodner et al.
2003; Krajcik & Blumenfeld 2006). Design-
ing necessitates the ability to identify and
negotiate constraints, clarify and manage
ambiguity, and, fundamentally, persist and
engage in hard work (Fischer & Nakakoji
1997; Razzouk & Shute 2012; Sawyer 2006;
Seiter 2008).

Personalizing

«15» In contrast with the structures
common in modern education, such as
large class sizes and homogeneous curricu-
lum, constructionism recognizes the im-
portance of the individual. Personalizing,
as a constructionist aim, means that the
design of learning experiences should con-
sider how to engage an individual learner
on multiple levels, including cognitive and
affective.

«16» The cognitive perspective on
personalization traces back to construc-
tionism’s main influence - Piaget and
constructivist assumptions about learn-
ing. In constructivist theories of learning,
learning is not something done to learn-
ers, but rather something done by learn-
ers. Learners are not filled with knowledge
and new ideas by the world around them;
they engage in processes of adaptation.
Engaging with new ideas leads to assimila-
tion, by taking new ideas and connecting
them to already-established understand-
ings - or to accommodation, by modify-
ing already-established understandings in
consideration of new ideas (Ackermann
1996; Koschmann et al. 1996; Piaget 2007;
Riegler 2005). Understanding and support-
ing learning necessarily means creating op-
portunities to make sense of the individual,
personal connections that learners form to
what they are learning.

«17 » Part of this sense-making involves
thinking about differences in individuals’
learning styles and self-concepts, and rec-
ognizing that there is not one way or style
of learning. There are numerous examples
of frameworks that seek to extend the ways
in which learners see themselves and are
seen by others. Howard Gardner’s multiple
intelligences (1983, 1991, 1999) aimed to

dislodge some of the privilege associated
with linguistic and logical/mathematical
capacities, by drawing attention to other ca-
pacities, such as musical, spatial, and inter/
intrapersonal. Carol Gilligan’s (1982) rein-
terpretation of Lawrence Kohlberg’s stages
of moral development sought to displace
masculinist assumptions about self versus
other. Carol Dweck’s (2000) entity and in-
cremental theories of intelligence provided
ways of thinking about how to support stu-
dents productively, by challenging assump-
tions about ability, success, praise, and con-
fidence. Sherry Turkle and Seymour Papert
(1990), in critiquing Jean Piaget and Bérbel
Inhelder’s privileging of formal reasoning,
argued for recognition of both bricoleur
and planner approaches, particularly in the
planner-dominated culture of computation.
These frameworks deserve the attention of
learning environment designers, and should
encourage thinking about how individual
learners are more or less productively en-
gaged by different strategies.

Sharing

«18 » Learning and development have
important individual components (as ar-
ticulated in “Personalizing,” from the per-
spective of Piagets work). But they are
also deeply social processes. Lev Vygotsky
extended the Piagetian framing of the indi-
vidual’s cognitive processes by introducing
the notion of the zone of proximal develop-
ment (ZPD), defined as

“¢the distance between the actual developmen-
tal level as determined by independent problem
solving and the level of potential development as
determined through problem solving under adult
guidance or in collaboration with more capable
peers.”® (Vygotsky 1978: 86)

Vygotsky’s notion of the ZPD expanded the
boundaries of individual cognition, includ-
ing other people and their abilities as part
of an individual’s capacities for taking on
challenges of increasing difficulty (Cole &
Wertsch 1996).

«19 » Theories about communities of
practice and situated learning further ex-
tend thinking about how others support
learning, in particular, how community
settings can provide access to other learn-
ers and artifacts (Brown, Collins & Du-
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guid 1989; Lave & Wenger 1991; Rogoff
1994). In this literature, apprenticeship is a
recurring metaphor for the type of learn-
ing that can take place, introducing new
ways of thinking about the learner and the
people around the learner who are help-
ing them (Collins 2006; Lave & Wenger
1991; Wenger, McDermott & Snyder 2002).
Learners are gradually folded into rela-
tionships with other learners, understand-
ings of the enterprise of the learning, and
familiarity with the objects and practices
of the community - learning from those
with greater experience and expertise, in a
process that Jean Lave and Etienne Wenger
(1991) described as legitimate peripheral
participation.

«20» More recent research has de-
scribed the ways in which the social nature
of learning serves as essential motivation
and support for young people’s participa-
tion in digital culture, particularly in the
context of online interactions (Bucking-
ham & Willett 2006; Ito et al. 2009; Jen-
kins et al. 2006). Whether hanging out
with friends or playing games or remixing
media, having access to others makes for
better participation, as young people are
able to support each other in understand-
ing practices and norms. Amy Bruckman’s
(1998, 2006) work described the cognitive,
social, and psychological benefits that an
online community provided for individual
learners in constructionist activities. From
technical support to emotional support,
having access to others bolstered individu-
als’ capacities for creative work. And the
social nature of learning is not reserved
for kids - teachers as learners can similarly
benefit from access to others (Fishman &
Davis 2006).

Reflecting

«21» In Mindstorms, Papert (1980)
described his vision of children as episte-
mologists, wherein kids use computers as
an opportunity to explore their processes of
thinking. Programming becomes a context
for thinking about thinking, and the Logo
programming language serves as some-
thing to think with.

«22» The activities of designing, per-
sonalizing, and sharing invite learners to ask
numerous questions of themselves, of what
they are doing, and of how they are think-
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ing. What do I want to create? What do I
need to create it? What do I need help with?
Why didn’t that work as I expected it to? Who
might help me? Who might I help? How might
I better approach all of these questions? These
types of questions represent opportunities
for kids to reflect on their activities and to
think about their thinking - for kids to en-
gage in metacognitive processes.

« 23 » Numerous frameworks have been
proposed for articulating metacognitive pro-
cesses, and several highlight the temporal di-
mension of metacognition — when the think-
ing about thinking takes place in relation
to action. Donald Schon (1983) articulated
a difference between reflection-in-action
and reflection-on-action. John Bransford et
al. (2000) emphasized a similar separation,
drawing out self-regulation and reflection
from metacognition, with the former focus-
ing on activity planning and monitoring, and
the latter focusing on assessment and evalu-
ation of activity performance. John Flavell
(1979) described metacognition as the inter-
play between goals (what the learner is try-
ing to achieve), strategies (how the learner
tries to achieve it), metacognitive knowledge
(what the learner knows about learning), and
metacognitive experiences (how the learner
thinks about that knowledge in action).

«24 » The significance of metacognition
in a variety of learning and cognitive process-
es has long been recognized (Flavell 1979).
The ideas of self-control and self-instruction
described by Flavell (varyingly referred to as
self-control, self-instruction, self-regulation,
self-efficacy, and self-directedness) speak
directly to the underlying importance of
learner agency in constructionism. Albert
Bandura (1997) highlighted the significance
of these capacities, for supporting learning as
both a life-long and life-wide activity.

¢ Development of capabilities for self-direct-
edness enables individuals not only to continue
their intellectual growth beyond their formal
education but to advance the nature and quality
of their life pursuits. Changing realities are plac-
ing a premium on the capability for self-directed
learning throughout the life span. The rapid
pace of technological change and the accelerated
growth of knowledge require continual upgrad-
ing of competencies if people are to survive and
prosper under increasingly competitive condi-
tions.”” (Bandura 1997: 227)

CONSTRUCTIVIST FOUNDATIONS VOL. 10, N°3

Supporting teachers

«25» A description of construction-
ism, no matter how detailed, is insufficient
for teachers to translate the theory of con-
structionism as educational philosophy to
the practice of constructionism in design-
ing learning experiences. To better under-
stand what is required to translate theory
into practice, I have been studying and sup-
porting K-12 teachers who include Scratch
and the Scratch online community (http://
scratch.mit.edu) in the learning experiences
that they design.

« 26 » Scratch is an authoring tool that
enables people to program their own inter-
active media projects by snapping blocks of
instructions together (Resnick et al. 2009).
The authoring environment is situated
within an online community, where creators
are able to share their projects with others
(Brennan 2014; Brennan & Resnick 2013).
Since Scratch’s launch in May 2007, more
than 9.6 million projects have been created
and shared by more than 6.7 million regis-
tered members.

« 27 » Scratch draws on the traditions of
the Logo programming language and com-
munity for intellectual inspiration (Brennan
2013). The intentions and aspirations for
how Scratch might be employed in learning
environments are grounded in Papert’s vi-
sion for the types of relationships to expect
and encourage between young people and
computers.

®In most contemporary educational situations
where children come into contact with comput-
ers the computer is used to put children through
their paces, to provide exercises of an appropriate
level of difficulty, to provide feedback, and to dis-
pense information. The computer programming
the child. In the LOGO environment the relation-
ship is reversed: The child, even at preschool ages,
is in control: The child programs the computer. >’
(Papert 1980: 19)

«28» But a tool itself cannot dictate
how it is used in a particular environment,
despite the intentions of the tool’s designer
(Scardamalia & Bereiter 1991). While con-
structionist aspirations shaped the design
of Scratch, constructionism can all too eas-
ily be replaced by didacticism and techno-
centrism in the classroom - for example,

through paint-by-numbers lessons that em-
phasize “mastery” of the tool at the expense
of learner agency and metacognition.

«29» In response, my research has
focused on how to support K-12 teachers
working with Scratch in gaining comfort
and familiarity with constructionist class-
room practices and the use of technology in
support of learning.

«30» The teacher professional devel-
opment (PD) literature offers guidance for
how to design this support. Qualities of ef-
fective PD for teachers include: extended
time, moving beyond the one-shot model
of teacher learning; attention to content; ex-
periences grounded in teachers’ contextual
needs, such as demands of standards; access
to resources and “educative materials” re-
lated to practice; encouraging reflection and
critical interactions; and framing teachers as
learners (Ball & Cohen 1999; Fishman, Da-
vis & Chan 2014; Hill 2007; Hill, Beisiegel
& Jacob 2013; Webster-Wright 2009; Wes-
theimer 2008).

«31» Three qualities of PD that were
recurrently identified in the literature as im-
portant to effective PD (particularly when
teachers were engaging in new types of
knowing and doing) included: (1) modeling
learning, (2) engaging teachers in experi-
ences themselves as learners, and (3) sup-
porting social interactions among teachers.
As Hilda Borko summarized:

°® There is agreement among the reports that
high-quality PD incorporates processes such
as modeling preferred instructional strategies,
engaging teachers in active learning, and build-
ing a professional learning community. When
teacher educators model instructional strategies,
PD participants have the opportunity to experi-
ence these strategies as learners, and then reflect
on their learning and on the effectiveness of the
strategies from the perspective of teachers. This
type of approach is particularly important in
times of reform, when teachers frequently are be-
ing asked to teach in ways that are substantially
different from how they were taught or how they
learned to teach.”? (Borko, Jacobs & Koellner
2010: 550)

«32» Guided by these qualities of ef-
fective PD and responding to the needs and
interests of teachers, I have been develop-
ing a model of professional development to
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support teachers’ understandings and ex-
plorations of constructionism with Scratch.
The model, named ScratchEd, creates op-
portunities for communities of teachers to
engage in the same designing, personal-
izing, sharing, and reflecting activities that
are essential for young people. ScratchEd
includes three primary elements — an online
community, monthly face-to-face meetups,
and an online workshop - and is rooted in
a central assertion: teachers should have
learning experiences that are comparable
to their students’ learning experiences, situ-
ated within a supportive community of fel-
low teachers. This assertion has served as a
core design principle for the ScratchEd PD
model, the elements of which I will now de-
scribe in more detail.

ScratchEd online community

«33» Although the Scratch online
community has a large and active member-
ship, it was not designed to support educa-
tors. It was designed for people who want
to create and share projects, while educa-
tors are primarily concerned with helping
other people create projects. Based on the
expressed interest of K-12 teachers and mo-
tivated by the community of practice litera-
ture - a model in which teachers as learn-
ers have access to peers, shared goals, and
resources (Barab, Barnett & Squire 2002;
Wenger 1998) — I developed the ScratchEd
site for educators (http://scratched.gse.har-
vard.edu).

«34 » Teachers interested in or al-
ready actively working with Scratch can
use ScratchEd to share stories, exchange re-
sources, ask and answer questions, and find
other educators. In designing the ScratchEd
site, I was inspired and influenced by oth-
ers work in online communities for edu-
cators, including Tapped In (Farooq et
al. 2007), KNOW (Brunvand, Fishman &
Marx 2005), WIDE World (Wiske, Perkins
& Spicer 2006), and Inquiry Learning Fo-
rum (Barab, MaKinster & Scheckler 2003).

«35» ScratchEd was publicly launched
in August 2009. In the six years since its
launch, more than 16500 educators from
around the world have joined the commu-
nity, and have contributed more than 270
stories, 790 resources, and 5000 discus-
sion posts. Over the past year, the site has
received an average of 112500 page views

from 24500 unique visitors per month,
predominantly from the United States. The
site encourages participation and contribu-
tions from members; resources and stories
that illustrate and support constructionist
approaches are highlighted through cura-
tion.

Scratch educator meetups

«36 » The ScratchEd online communi-
ty, although supporting teachers’ needs for
resources and connections, cannot provide
constructionist experiences. I wanted to bet-
ter support the experiential dimensions of
teacher PD - supporting teachers in know-
ing what constructionist learning experi-
ences might look like and feel like. This
desire led to the development of “meetups.”
Scratch educator meetups derive from ap-
proaches to teacher learning that emphasize
teacher agency (which places teacher think-
ing, ambitions, and actions at the center of
the learning), rather than teacher training
(which often frames the teacher-learner
as passive in relation to the learning). The
meetups have been inspired by participa-
tory teacher learning models such as lesson
study groups (e.g., Doig & Groves 2011;
Fernandez 2010; Watanabe 2002), profes-
sional learning networks (e.g., Alderton,
Brunsell & Bariexca 2011; Fulton, Doerr
& Britton 2010), and EdCamps (e.g., Boule
2011; Swanson & Leanness 2012).

«37» The monthly meetups began in
Cambridge, Massachusetts in December
2010 as a way for educators interested in
Scratch to connect with their peers, sup-
port each other’s learning about Scratch
in a classroom setting, and share their ex-
periences. The meetups are three hours in
duration, take place on Saturday mornings,
and are structured in three parts. Part one
involves networking and introductions, in
which people get to know each other or (de-
pending on the number of repeat attendees)
catch up. Part two consists of self-organized
breakout sessions. The group, which ranges
in size from 10 to 50 people, collectively ne-
gotiates different tracks of learning, focus,
and activity, and then breaks out into small-
er groups to pursue those interests. Part
three, which occurs over lunch, involves re-
porting out from the breakout groups, shar-
ing experiences in a show & tell format, and
general group updates and announcements.

Creative Computing Online

Workshop

«38» ScratchEd meetups are geo-
graphically constrained, accessible only to
those in and around Boston. In response,
with support from Google’s CS4HS program
and motivated by curiosity to explore large-
scale online learning environments as sites
of constructionist learning experiences, I led
the development of the Creative Computing
Online Workshop (CCOW), an open on-
line learning experience. The workshop was
built using Google’s Course Builder plat-
form, which provided the infrastructure for
creating an online course.

«39» CCOW (http://creative-comput-
ing.appspot.com) was organized as an ex-
perience for teachers to learn about Scratch,
both as a tool and as an approach to learn-
ing. CCOW was hosted for six weeks, from
June 3 until July 12, 2013. Approximately
2100 people from all around the world en-
rolled in the workshop, with 51% of those
enrolled indicating that they intended to
participate beyond “just browsing.”

«40» During the workshop, partici-
pants engaged in a variety of activities. They
created Scratch projects, working with the
latest version of Scratch (Scratch 2.0), from
focused debugging challenges to more open-
ended design explorations. They maintained
online design journals that served as a re-
cord of and reflection on their participation
throughout the workshop. They defined and
pursued independent learning projects, such
as designing curriculum, hosting workshops
for kids, and exploring the connections be-
tween programming and art. They interact-
ed with workshop colleagues through com-
ments on design journals and discussions
in the course’s online forums. Over the six
weeks of the workshop, CCOW participants
watched workshop videos 24 000 times, cre-
ated 4700 Scratch projects, wrote 3500 dis-
cussion posts, and shared 180 final projects.

Negotiating tensions

«41» Having worked on the develop-
ment of the ScratchEd model to support
teachers’ explorations and experiences with
constructionist approaches in the classroom
for the past several years, I am often asked,
“What lessons have you learned from your
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work?” I have come to appreciate that my
experiences and understandings are more
aptly described as “tensions negotiated”
than “lessons learned” These tensions are
developed from thematic coding of my de-
sign notes, memos on intentions for and ex-
periences with the designs described in the
previous section, as well as interview data
from teachers who variously participated
in the online community, meetups, and on-
line course. They are grounded in the com-
plexities that arose from trying to support
teachers’ experiences with designing, per-
sonalizing, sharing, and reflecting within a
professional development learning context.
In this section, I describe five of the most
pressing tensions, illustrated with examples
from my experiences as a designer of the
ScratchEd model of professional develop-
ment for K-12 teachers.

Tension between tool and learning

« 42 » Constructionist approaches to
learning emphasize the importance of cul-
ture over content and learning over tool, and
are well aligned with aspirations to disrupt
technocentrism in the classroom. All three
elements of the ScratchEd PD model pri-
oritize pedagogical knowledge over content
knowledge. That is, the online community,
the meetups, and the online workshop em-
phasize thinking about constructionist ap-
proaches to learning over thinking about
the mechanics of Scratch as tool or thinking
about particular computer science concepts.
But emphasis on content can also be impor-
tant to supporting teachers’ learning and
development (Fishman, Davis & Chan 2014;
Hill, Beisiegel & Jacob 2013), and for some
teachers, a lack of content knowledge can
undermine confidence, discouraging them
from using Scratch with their students. A
balance must therefore be achieved between
knowledge about the tool and understand-
ing of how to engage in creative design ac-
tivities, using the computer for personal ex-
pression and problem solving.

«43» Within the elements of the
ScratchEd model, I negotiate this tension in
different ways.

Online community

«44» A wide range of resources are
posted by my research team and by mem-
bers of the ScratchEd community. We curate
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resources for teachers that strike a balance
between tool and learning, promoting them
to have greater visibility within the online
community.

Meetups

«45» The participatory nature of the
meetups invites a wide range of potential
topics and formats. At the beginning of each
meetup, we provide examples of potential
breakout sessions (which range from more
tool-centric, to more learning-centric, and
everything in between). Seeding the collec-
tive brainstorming with examples for the
breakout sessions helps manage the balance.

Online workshop

« 46 » Reflective journaling is a critical
component of participation in the online
workshop. Teachers’ design journals are
framed as a place to reflect on artifacts and
activities, with prompts encouraging them
to question the implications for their teach-
ing practice and students’ learning.

Tension hetween direction and

discovery

« 47 » Teacher-learners (and all learn-
ers, more generally) flourish when they are
invited and supported to take ownership
of and responsibility for learning goals, in-
stead of primarily following the ambitions
and direction of others. But in order to
achieve their goals, learners require access
to resources to support the pursuit of their
pathways (Fishman, Davis & Chan 2014).
In response, PD designers need to make
experiences and resources available that
are appropriately accessible (in format and
complexity) and appropriately timed (in du-
ration and pacing) for the learner. In doing
so, the PD designers negotiate a central ten-
sion between direction (providing resources
in advance, anticipating and steering learner
needs) and discovery (making resources
available when they are needed, in response
to learner needs).

« 48 » Within the elements of the
ScratchEd model, I negotiate this tension in
different ways.

Online community

«49 » All of the stories, resources, and
forums are asynchronously available to
members through various search mecha-

nisms for self-directed support. For those
who need more curated, externally-directed
support, such as novices, this support is
available in the form of landing pages for
beginners.

Meetups

« 50 » The informal nature of the meet-
ups makes it possible for teachers to partici-
pate as needed throughout the year, and the
content of each meetup is directed by the
participants themselves. In the moment,
participants make decisions about how di-
rected or discovery-oriented to make each
breakout session.

Online workshop

«51» The online workshop is struc-
tured as a collection of flexible, curated
pathways of resources, within a directed
six-week participation window. After the
synchronous window, the resources of the
online workshop (e.g., activity descriptions,
tutorial videos) continue to be available for
self-directed support.

Tension between individual and

group

«52» As described in “Defining con-
structionism,” learning is not an individual
process — learners can benefit from being
connected with others (Brown, Collins &
Duguid 1989; Lave & Wenger 1991; Rogoff
1994). These connections can take differ-
ent forms, with others potentially serving
key roles as advisors (e.g., providing ad-
vice for challenges), as collaborators (e.g.,
jointly pursuing a learning goal), as audi-
ence (e.g., showing appreciation for creative
work), and/or as advisees (e.g., someone
with whom to share one’s understanding).
Individuals unfamiliar with social learn-
ing, however, may resist these opportuni-
ties, seeing them as not aligned with or even
antithetical to their own interests and goals.
For the PD designer, cultivating connec-
tions between learners and others involves
(at least) two components: (1) helping
teachers identify potential connections (i.e.,
matchmaking), and (2) supporting positive
interactions within those connections (i.e.,
respectful, productive, and mutually ben-
eficial). Designers can introduce structures
that support connection-making processes
(e.g., introducing learners to those who
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have compatible and complementary inter-
ests, or grouping learners with those who
have divergent interests as a way to broaden
learners’ perspectives).

«53» Within the elements of the
ScratchEd model, I negotiate this tension in
different ways.

Online community

«54» Members of the online com-
munity have a personal profile, which of-
fers information about their background
and interests. People can explore profiles
through a faceted search mechanism. For
example, displaying all members who teach
secondary-school children, live in Europe,
focus on mathematics education, and speak
Dutch. This helps members view the larger
community of 16K+ members as collections
of smaller interest groups, hopefully mini-
mizing feelings of being lost in the larger
community.

Meetups

«55» A portion of each meetup is
dedicated to networking and collaborative
schedule-making to accommodate a wide
range of interests and to support connec-
tions among participants. Exploring those
interests is further supported through the
breakout sessions, where participants are
encouraged to freely move between sessions
to follow their interests and needs.

Online workshop

« 56 » Teacher participants were paired
with other workshop participants to provide
comments and feedback on each other’s
projects and design journals. We used feed-
back protocols as a mechanism for encour-
aging critical and respectful interactions.

Tension hetween expert and novice

«57» Closely related to the tension be-
tween the individual and the group is the
tension between individuals within a group
as they take on roles of “expert” and “nov-
ice” Our work has involved teachers with
a range of backgrounds - from teachers
who have extensive classroom experience
to those who are just starting their practice,
teachers who have long-adopted construc-
tionist practices to those with more didactic
or teacher-centric approaches, and teachers
who have extensive experience with com-

puter science and Scratch to those who de-
scribe themselves as terrified by computers.
Across these dimensions, there are multiple
notions of who is an “expert” and who is a
“novice” But while it can be beneficial to
have participants with a broad variety of ex-
pertise, relying too extensively on the exper-
tise of participants can be problematic. First,
in participatory models of learning, those
with greater expertise or confidence can be
denied opportunities to extend their own
learning. Second, expertise in one aspect of
practice does not imply expertise across all
aspects of practice. Those cast as “experts”
may unintentionally encourage “incongru-
ent adaptations” (Lin & Fishman 2009) or
“lethal mutations” (Brown & Campione
1996) of constructionist practices. Accord-
ingly, PD designers should consider how to
disrupt conventional notions of expertise
and invite broad participation.

«58» Within the elements of the
ScratchEd model, I negotiate this tension in
different ways.

Online community

«59 » In the early days of the discussion
forums, we were careful not to respond too
quickly to questions. By creating the space
for others to respond, my research team’s
anticipated expertise was supplanted by the
expertise of community members.

Meetups

« 60 » The breakout sessions are explic-
itly framed as not didactic. Breakout ses-
sions should not be lectures; they are about
mutual exploration and sharing. Setting this
cultural expectation disrupted ideas about
who was the “expert” and who was the
“learner;” creating the possibility for more
fluid notions and performances of expertise.

Online workshop

« 61» Participants in the workshop
were encouraged to make all of their work
public, whether in the form of their Scratch
media projects or their reflective journal
writing. This culture of openness made it
possible for all participants to peek into
and learn from others’ processes. Novices
learned from the more sophisticated ap-
proaches of those more expert; experts were
exposed to a wider range of implementation
strategies.

Beyond TecHrocentrismIL 111000

Tension hetween actual and

aspirational

«62» In many ways, constructionist
learning experiences are fundamentally at
odds with the lived reality of K-12 education.
The lack of resources, lack of time, lack of
administrative support, lack of meaningful
metrics for assessment and evaluation, and
even a lack of interest from learners, can all
contribute to an (at times) overwhelming
sense of challenge. A tension exists for PD
designers, then, between the actual and the
aspirational, to determine what is feasible
given current constraints and what might be
imagined for the future(s) of learning. Inher-
ent to the role of a PD designer is to offer a
sense of the possible, to share what learning
could be like. This stance often conflicts with
barriers perceived or imagined by teacher
participants, and will involve sincerely en-
gaging with concerns - the collection of
“but..” statements, such as “Id like to do
that, but...,” “That seems interesting, but...,”
or “I see how you could do that, but...”

«63» Within the elements of the
ScratchEd model, I negotiate this tension in
different ways.

Online community

« 64 » The Stories section of ScratchEd
most directly contributes to this balance.
In the initial days of the online community,
we interviewed teachers who were working
with Scratch in the classroom and wrote sto-
ries about their activities, highlighting the
opportunities and acknowledging the chal-
lenges. These stories illustrate the possible,
while respecting the lived reality of teachers’
experiences.

Meetups

«65» In co-designing the breakout
sessions, teachers have the opportunity to
incorporate the daily contextual demands
of their practice into session activities. By
engaging with colleagues in critical and re-
flective discourse about their experiences,
teachers are able to surface their concerns
and challenges, while making plans and tak-
ing actions for change and reform.

Online workshop

« 66 » In addition to the reflective de-
sign journal, workshop participants defined
and pursued a self-directed project. The pur-

http://www.univie.ac.at/constructivism/journal/10/3/289.brennan
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pose of the project was to create a space for
participants to plan a change to their teach-
ing practice. The range of projects that the
teachers created reflected the varying con-
textual demands that they were negotiating.

Beyond technocentrism

« 67 » While the ScratchEd model of
professional development represents a spe-
cific example of how to support K-12 teach-
ers who wish to incorporate technology in
the service of learning, I would argue that
the tensions I experienced in supporting
teachers are not specific to Scratch, and can
serve as a more general model for PD de-
signers to scrutinize and critique.

« 68 » The specific tensions discussed
in this work are particularly salient for con-
structivist and constructionist approaches to
learning. Constructivist approaches to PD
(which, as Hilda Borko, Jennifer Jacobs, and
Karen Koellner (2010) argued, represent the
direction that teacher professional develop-
ment is — or at least should be - headed in,
given what we know about learning more
generally from educational psychology and
the learning sciences) and constructionist
approaches to PD, invite the type of “dis-
equilibrium” (Ball & Cohen 1999: 14) nec-
essary for teacher learning. Each of the five
tensions presented here highlights some
dimension of the disequilibrium present in
constructivist/constructionist learning en-
vironments: the role of content, the role of
learner autonomy and agency, the situated
and social role of learning, the role of exper-
tise, and the role of contextual demands.
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«69» In the inaugural issue of Con-
structivist Foundations, in response to the
question “What is constructivism?,” Alex-
ander Riegler outlined ten points of a “con-
structivist program.” The sixth point in his
program was a move “from the world that
consists of matter to the world that con-
sists of what matters” (Riegler 2005: 4). This
move from matter to what matters is also
central to a similarly framed “construction-
ist program.” Papert’s Computer Criticism vs.
Technocentric Thinking illustrates this shift
from matter to what matters, from computer
to learning culture.

“ The context for human development is always a
culture, never an isolated technology. In the pres-
ence of computers, cultures might change and
with them people’s ways of learning and thinking.
But if you want to understand (or influence) the
change, you have to center your attention on the
culture - not on the computer.”” (Papert 1987: 23)

« 70 » But equally central to a construc-
tionist approach is the return trajectory, the
interplay between matter and what matters.
The “matter” (ie., the technology) makes
possible the “what matters,” enabling learn-
ers to build, make, create, and play, external-
izing and expressing their ideas, connecting
learners to the world beyond themselves
and their classrooms, connecting learners
to each other, and forming traces of learn-
ing that can serve as the basis of metacogni-
tive activities. In a constructionist learning
environment, the “what matters” depends
on “matter” in an important way as a means
of engaging in the work of design and con-
struction.

«71» Designing for this interplay be-
tween matter and what matters in a con-
structionist learning environment neces-
sitates more than following a checklist of
opportunities to include for learners, wheth-
er those learners are teachers in a PD con-
text or students in a K-12 classroom. Cre-
ating opportunities for learners to design,
personalize, share, and reflect as part of their
regular learning experiences involves nego-
tiating the tensions and complexities of con-
structionist learning environments, engag-
ing in careful observation and interrogation
of activities, people, resources, and roles. It
is within this complexity that learning can
flourish, beyond technocentrism.
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> Upshot - Brennan describes strategies
designed to help teachers use Scratch in
their classrooms, emphasising interfaces
between the tool and its users, between
users and between hope and happen-
ing. Previous work with similar aims
identified apparently significant cultural
approaches to initiating construction-
ist practice. Questions arise about the
development of practice from techno-
centric to pedagogic over time that may
have some answers in the data accumu-
lated.

«1» At present we are part of a Euro-
pean Union-funded project (TEALEAF) de-
signed to introduce “serious games” in the
context of science education to teachers in
five countries (the Czech Republic, France,
Ireland, Slovenia, and Spain) with a view
to teaching and learning about biodiversity
through the medium of Scratch-based apps.
Our project is based in a previous approach
that sought to promote constructivist prac-
tices in primary and secondary classrooms
in teaching science. To assess these differ-
ences we used the Constructivist Learning
Environment Survey (CLES), designed by
Peter Taylor and Barry Fraser and others
(1997). We found significant differences ap-
parent in teachers’ approaches in each coun-

try and at each level of schooling within each
country (Groupe Interuniversitaire Projet
Sophia 2009; Gash & McCloughlin 2010).
We believe these data are useful in thinking
about Karen Brennan’s work, particularly as
we strove to employ apps as a means to learn
science and challenge technocentrism in a
different way.

«2» Brennan has identified five “inter-
faces” as crucial in helping the teachers she
worked with to use the Scratch tool. These
are acutely in tune with the difficulties of
introducing new technologies in classrooms
and sensitive to the ways both teachers and
projects work. Two of these, the interfaces
between “tool and learning” and between
“expert and novice” offer an opening to dif-
ficulties teachers may have in changing their
ways of working, ways that may depend on
their beliefs about teaching (Sharkey 2014).
These beliefs are related to the ways teachers
teach and are reflected in their attitudes to
constructivist teaching activities.

«3» In our previous European Union-
funded project (SOPHIA), we found that
Irish primary teachers, in contrast to sec-
ondary teachers, were more attuned to the
personal relevance of learning and the im-
portance of students communicating about
what they know (Gash & McCloughlin
2010). These are features of constructiv-
ist teaching that vary within the teaching
profession and that seem crucial in imple-
menting constructionist approaches. More
use of methods requiring constructionist
outcomes might facilitate this dimension of
constructivist practice. Was this a dimen-
sion that varied in the author’s sample, or
was it so necessary for the methods used
that it was taken for granted and obscured?

«4» The five interfaces are related to
implementing Scratch technology in class-
rooms. So we would like to ask Brennan how

the importance of these interfaces varies
over time? We assume that the tension be-
tween tools and learning is quickly resolved,
and that ahead of time and just-in-time is-
sues are resolved by teachers as they become
more experienced. However, group relations
and expert novice relations intuitively seem
less easy to resolve? Was this the case?

«5» In another study, Deirdre Butler
(2004), working with the former Media Lab
Europe in Dublin, believed that offering
teachers challenges with digital technol-
ogy like those offered to children would
provide teachers with insights into ways to
structure learning experiences for children.
Butler found that it was helpful to catego-
rize teachers on two categories: (a) fluency
with digital technologies (high and low) and
(b) how the teachers conceptualized learn-
ing (instructionism and constructionism).
These were dimensions on which Butler
could place particular teachers and seemed
comparatively stable dimensions of a teach-
er’s approach. They seem to relate closely to
the issues implied in the tensions between
“tool and learning,” “expert and novice” and
“actual and aspirational” However, Butler’s
experience was that they were relatively
stable dimensions of a teacher’s approach. In
Brennan’s data, are there insights into ways
to help teachers change their approach? We
also worked with Media Lab Europe and ex-
plored the tension between two biological
environments: the “virtual” and the “real”
(Cherubini, Gash & McCloughlin 2008).
However, such a tension appears so great for
some teachers that they shy away from digi-
tal technology altogether.

« 6 » Information and communications
technological pedagogical content knowl-
edge (ICT-TPCK) as a concept has been
developed by Charoula Angeli and Nicos
Valanides as:

http://www.univie.ac.at/constructivism/journal/10/3/289.brennan
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“% the ways knowledge about tools and their af-
fordances, pedagogy, content, learners, and con-
text are synthesized into an understanding of
how particular topics that are difficult to be un-
derstood by learners or difficult to be represented
by teachers can be transformed and taught more
effectively with technology in ways that signify its
added value.”’ (Angeli & Valanides 2009: 154)

Punya Mishra and Matthew Koehler
(2006) examined three key components of
ICT-TPCK, namely:

1 | competing resources; and

2 | lack of confidence both in the science

content and
3 | the competency in using digital learn-
ing.

These are often too disparate to synthesize,
since synthesis requires components that
coalesce at some point, so consideration of
the stability of the dimensions of a teacher’s
approach is prescient since it was a content
focussed study - learning about science
through technology. However, for Bren-
nan, technology is the goal of the learning
itself and this might also be considered as
technocentric, except that Brennan uses
Scratch as an affordance to higher-order
thinking processes such as “creating,” and
“middle-order” thinking processes in-
volved in social interaction. The three ex-
periments outlined by Brennan were de-
signed to disrupt technocentrism, but how
successful was that?

«7» Brennan’s work could be viewed
within the framework of ICT-TPCK, and
we particularly support her approach of
focussing on pedagogical knowledge as op-
posed to content knowledge. However, we
would suggest that there is a close relation-
ship between the two and teachers may on
the one hand find dealing with the peda-
gogical issues simpler, whilst their exter-
nally imposed learning outcomes may re-
quire an emphasis on content. Her work on
challenging “technocentrism” is prescient
since the constructivist is concerned with
overall cognitive and emotional develop-
ment not governed by an external objec-
tive reality. Technology can sometimes
become such a reality, and in doing so, the
user becomes the servant, and technology
becomes the beginning, middle and end of
learning.
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>Upshot - If we are to move beyond
technocentricism, we need not only to
equip teachers with pedagogical ap-
proaches but tosupport a changein their
beliefs, values and assumptions. While
factors such as assessment practices and
institutional norms can limit the impact
of professional development by consid-
ering the ways in which teachers form
their teacher-identity and the factors
that can motivate change, we can begin
to develop approaches to professional
development that can have lasting im-
pact on teachers and their learners.

«1» Teacher-role identity is influenced
by the experiences that teachers have had
as learners themselves. Many of our cur-
rent teachers experienced a technocentric
integration of technology into their own
education and so this may be seen to be an
acceptable norm. In asking how we can de-
fend against technocentricism, Karen Bren-
nan suggests that an extreme approach is to
exclude digital technologies from core class-
room experiences. Yet, unfortunately, this is
not an uncommon practice. There can be
a tendency to treat ICT or computing as
discrete subjects, taught in silos by experts,
particularly in secondary-level education.
This is emphasised by the allocation of a
specific timeslot in the timetable and an
expectation that the “skills” are learnt there.
This is just one way in which the “invisible
curriculum” can be seen not only to influ-
ence learning but also teaching. There can
be an expectation that students will have
developed the skills required, either from
these discrete classes or from their use of
technology at home. This can result in a
belief that teachers need not integrate the
use of technology into learner-centred ap-
proaches as that “Key Skill” has been cov-
ered by someone else (in much the same
way as numeracy and literacy skills are as-
sumed to be covered in maths and English
classes). Thus, in the classroom, ICT is used
for ICT’s sake (Bertam & Waldrip 2013), in
a teacher-centred approach and to “tick-
off” a requirement. On the other hand, it
can also result in an assumption that stu-
dents are able to use the technologies teach-
ers ask them to, both effectively for learning
and responsibly, when they may never have
encountered them, least of all used them
to learn with or through. Thus the teacher
may find themselves frustrated at the lack of
student progress on specific tasks, resorting
to technocentric teaching of skills or avoid-
ance of technology altogether.

«2» One approach to resolving tech-
nocentric teaching is to restructure the
school day, providing support for teachers
to collaborate, teach in teams and develop
interdisciplinary lessons. This is used in the
Bridge21 model for teaching and learning
(Conneely et al. 2015), which emphasises
the use of technology to mediate learning
but is not dependent upon it. In a Bridge21
lesson, learners collaborate in teams in
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which technical skills are developed along-
side subject-specific knowledge. There is no
expectation that learners will have separate
ICT “training” to develop skills. Rather,
skills are developed as required to facilitate
the completion of projects. Importantly,
the technical skills, along with developing
knowledge and understanding, are held
at the level of the team, not requiring any
one individual to know “how-to” or for the
whole team to gain, necessarily, a specific
skill.

«3» Maria Daskolia, Chronis Kynigos
and Katerina Makri (this issue) present an
excellent example of some of the complex-
ity that surrounds the use of technology
to support learning through collaborative
constructionist activities. The article high-
lights that the technology had to be learned
and learners skills in the use of specific ap-
plications have the potential to constrain
the final digital story that learners created.
However, an interesting question remains -
did the lack of these skills become a barrier
to learning? As Brennan suggest, a techno-
centric view of technology in the classroom
would lead to the answer “yes” However in
this constructionist learning activity, learn-
ers were free to choose the technologies
they felt would enable them to demonstrate
their understanding and create their digital
story. While a lack of technical skills may
have limited their creative vision, there is
no evidence to suggest it limited learning.

« 4 » Sohow can we best support teach-
ers through professional development to
move away from technocentric approaches
to the use of technology in the classroom?
It is essential that in any professional de-
velopment programme, we address the
underpinning ideas, beliefs and values of
teachers, which Robin Alexander (2008)
describes as informing, justifying and sus-
taining their existing practices. Pre-existing
teacher-role identity (Knowles 1992) influ-
ences these ideas, beliefs and values, which
are reinforced by pressures from national
assessments and cultures of compliance
within schools. These factors can limit the
effectiveness of any new initiative and limit
the potential for teachers to develop their
practice beyond existing norms.

«5» Caroline Daly, Norbert Pachler
and Caroline Pelletier (2009), in their re-
view of CPD in ICT for the UK agency

BECTA, recognise the importance of teach-
ers taking personal responsibility for their
learning and for CPD to be flexible enough
to support personal learning journeys.
Initial education and professional devel-
opment courses can be seen to present an
idealistic view of teaching and learning that
does not always take into consideration
curriculum and assessment pressures or the
normalising effect of individual institutions.
One approach that allows us to address this,
and resonates with Brennan’s article, is that
of TeachMeets, which provide opportuni-
ties for professional development through
a network of teachers who meet, share and
discuss their practice, potentially alleviating
these concerns. As a route to understand-
ing the practices of others, this also has the
potential to influence teacher-role identity.

«6» A final factor that Brennan and
others may wish to consider in future work
is the influence of student outcomes on
teachers’ ideas, beliefs and values. Thomas
Guskey (2022) identifies positive changes in
student outcomes as one motivating factor
for teachers to change their own practice.
While this may be the ultimate aim of CPD,
I suggest that we should engage this moti-
vational factor early on in the professional
development process, demonstrating posi-
tive outcomes for students” learning at the
beginning of the CPD process. This needs
to be facilitated in an authentic manner
that resonates with teachers’ professional
practice, is contextually sensitive and ide-
ally provides an opportunity for teachers to
observe and reflect upon the activities and
outcomes for their learners without the dis-
traction of managing learning.

Carina Girvan is a lecturer in the School of Social
Sciences at Cardiff University. Her research
focuses on the innovative use of existing and

new technologies in education, as well as teacher
professional development and emerging ethical
issues in the use of new technologies in education.
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> Upshot - Brennan describes ways by
which teachers can be supported to by-
pass a technocentric view of learning
with technology in the classroom,froma
constructionist perspective. She reports
on the development of a corresponding
model of professional development (PD)
by describing the elements of the model
and its design principles as well as the
tensions that arose while trying to sup-
port teachers’ explorations and experi-
ences in the classroom. Questions arise
about the potential of the model to be
exploited to address issues underlying
teachers’ professional development in
different contexts.

«1» My choice here is to explore fur-
ther Karen Brennan’s implication that the
tensions she needed to negotiate with the
teachers are not specific to her study and
“can serve as a more general model for PD
designers to scrutinize and critique” (struc-
tured abstract). I will try to link my experi-
ence as a teacher educator with Brennan’s
work, based on my current involvement
in the European Union-funded project
“Mathematics and Science in Life” (Mas-
cil). It aims to promote a widespread use
of inquiry-based mathematics and science
teaching in primary and secondary schools
through the connection between inquiry-
based learning (IBL) and the world of work
(WoW). The project runs PD courses of dif-
ferent types (e.g., face-to-face, e-learning)
in all participating (13 in total) European
countries. It provides an initial body of ge-
neric classroom tasks and a document con-
taining guidelines for teachers to develop
their own tasks by connecting IBL and
workplace contexts.

«2» A distinctive feature of implemen-
tation in Mascil is its systemic character in
terms of involving different institutional

http://www.univie.ac.at/constructivism/journal/10/3/289.brennan
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and social contexts where context-specific
interventions are planned and learning
communities of teachers are established
(e.g., groups of teachers from a single
school or neighboring schools working in
the same educational level). The teachers
experience IBL themselves through their
involvement in iterative cycles of design-
implementation-reflection. To ensure wide-
spread participation, the project adopts a
scaling-up approach aiming to engage a
large number of teachers in PD activities
through a pyramid model based on the use
of multipliers. Being one of the multipliers
in the current year, my objective was to en-
gage a group of 12 mathematics and science
teachers in integrating technology, IBL and
WoW in their designs and practice under a
broadly constructionist perspective. It was
expected that this integration would be fa-
cilitated through the teachers’ engagement
in adapting Mascil tasks or developing their
own in the same spirit, based on authentic
situations of workplace mathematics and/
or science. The teachers were organized in
a learning community that met regularly in
face-to-face meetings (i.e., before and after
implementations) and also had the choice
to communicate asynchronously through a
teachers’ communication platform. Below,
I use Brennan’s categorization to describe
briefly the tensions that I had to address/
negotiate in the context of the community. I
also highlight emergent implications /ques-
tions for in-service teachers’ mathematics
and science education.

Tension between tool and learning

«3» In developing their designs, the
participating teachers faced the challenge
of addressing the need to have a balance
between a focus on the use of tools in the
context of specific tasks (e.g., modeling the
construction of a parking) and the students’
learning of mathematics. This tension was
resolved in the community through reflec-
tion on the nature of the emergent math-
ematical concepts in different types of de-
signs (e.g., situation specific, open-ended)
aiming to bridge school and out-of-school
mathematics.
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Tension between direction

and discovery

«4» The tension between direction
and discovery in Mascil was primarily
based on the opposition between guided
learning and IBL (Artigue & Blomhgj
2013). Since most of the teachers chose
to develop their own tasks, they faced the
dilemma of how much “exploration” could
be integrated in their designs. One success
that emerged in the evolution of imple-
mentation was that the newly developed
tasks by the teachers were progressively less
structured and more inquiry oriented. The
factors that seemed to support this devel-
opment were related to particular features
of the PD courses such as the discussion of
the IBL features of specific tasks as well as
the sharing of successful implementations
during the reflective sessions of the group.

Tension between individual

and group

«5» The challenge of collaboration
constituted a distinct feature of Mascil.
Teachers were encouraged to develop
their designs collaboratively so as to have
a common ground for reflection after the
classroom implementations. One emerging
tension - that could probably be used to
define new category or sub-category of ten-
sions — concerned the teachers’ reluctance
to collaborate with colleagues that had a
different discipline from their own (i.e.,
mathematics teachers vs. science teachers).
This tension was resolved in the PD meet-
ings by creating a space of making connec-
tions between pieces of content knowledge
involved in mathematics and science tasks
and reflecting on the potential of these con-
nections for students’ learning.

Tensions between expert

and novice

« 6 » Most of the participating teachers
in Mascil were experienced teachers. How-
ever, extensive classroom experience was
not a condition adequate for considering
these teachers as “experts” For instance,
some of them did not have a “construction-
ist background,” or they were never engaged
in designing a classroom innovation. Thus,
it was necessary for me to re-conceptualize
the meaning of the opposition expert-nov-
ice in relation to the teachers’ “readiness”

to adopt an IBL approach in their lesson, as
a first step in the direction of recognizing
the learning potential of a subsequent con-
structionist experience in their classroom.

Tension between actual

and aspirational

«7» Integration of WoW in classroom
tasks constitutes an innovative challenge
for teachers (Wake 2014; Hoyles, Noss,
Kent & Bakker 2010). There are a number
of emerging tensions underlying the di