
Building on Cultural Capacity for Innovation Through 
International Collaboration: In Memory of Naomi Miyake 

 
Hajime Shirouzu, National Institute for Educational Policy Research, shirouzu@nier.go.jp 

Marlene Scardamalia, IKIT, University of Toronto, marlene.scardamalia@utoronto.ca 
Moegi Saito, CoREF, University of Tokyo, saitomoegi@coref.u-tokyo.ac.jp 

Sonoko Ogawa, Saitama Prefectural Urawa high school, ogawa.sonoko.25@urawa-h.spec.ed.jp 
Shinya Iikubo, Saitama Prefectural Board of Education, iikubo@coref.u-tokyo.ac.jp 

Naoto Hori, Consortium for Renovating Education of the Future, University of Tokyo, hori@coref.u-tokyo.ac.jp 
Carolyn P. Rosé, School of Computer Science, Carnegie Mellon University, cprose@cs.cmu.edu 

 
Abstract: This symposium addresses issues of scaling up research-based educational reforms, 
with focus on the Japanese Knowledge Constructive Jigsaw initiative--a substantial 
achievement of Naomi Miyake and learning science colleagues in Japan. Scaling up procedures 
involve small networks of teachers, education leaders and researchers working together to 
design, practice, and improve lessons across subjects, schools and districts. The set of strategies 
developed provides a common Knowledge Constructive Jigsaw framework or set of 
“constraints” to guide the practices of participants for reflection on learning and to expand 
children’s potential to learn, teachers’ potential to support student learning, and policy makers’ 
potential to support teacher learning. Building Cultural Capacity for Innovation represents a 
vision shared by teams in Japan and internationally to transform schools into knowledge 
creating organizations, to learn from one another, and to—in Naomi’s words--support a science 
of practice deeply embedded in the learning sciences. 
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Introduction 
This symposium is dedicated to Naomi Miyake, the former president of ISLS, who passed away May 2015. 
Miyake asserted and demonstrated that every child has the potential to engage in constructive interaction in order 
to learn deeply and find newer questions to explore (Miyake, 2013a). The symposium focuses on the Knowledge 
Constructive Jigsaw project led by Naomi in Japan—an initiative that has made significant advances in scaling 
up educational reform by building on cultural capacity for innovation and international collaboration. Knowledge 
Building International (KBI) members and KBI President, Marlene Scardamalia, worked with Naomi to realize a 
shared vision, as Naomi’s ideas have many commonalties with Knowledge Building and “Building Cultural 
Capacity for Innovation (BCCI)” (Scardamalia & Bereiter, 2014). Complementary initiatives include 
transforming learning from more traditional, teacher-centric, didactic practice into future-oriented, learner-centric, 
knowledge constructive/creative practice, using a more insightful understanding of how people learn. If we can 
transform the concept of learning, we can empower all learners including students, teachers, school leaders and 
educational policy makers to build cultural capacity for innovation through educational reform. The question is 
how to turn the concept of BCCI into a reality in everyday practice through a “science of practice” (Miyake, 2015) 
deeply embedded in the learning sciences. Developing Naomi’s ideas, we assume that every human has potential 
capacity for innovation and every culture innovative capacity through collaboration among its participants. 
Therefore, we named this symposium, “Building ‘on’ Cultural Capacity for Innovation” which declares that we 
can build upon existing but unseen capacity for innovation. The next-level question is how to build upon, or draw 
out, such capacity, which is the overall focus of this symposium.  

Theory of “how people learn” as the core of educational reforms 
Learning sciences have not made much impact on educational practices in Japan, in spite of innovations in learning 
theories and technologies (Law et al., 2013; Penuel & Spillane, 2014). There is an unfortunate divide between 
cutting-edge works by learning scientists and large-scale educational reforms by researchers of educational 
systems and management, the latter of which do not take full advantage of the innovations. There is another 
unfortunate divide between teachers who make local innovations of “know-how” and educational researchers who 
cannot create nor implement learner-centric lessons, yet espouse unfounded theories or “know-why.” Such 
researchers often give lectures to the teachers, direct them, and end up being distrusted. In order to change these 
situations, we need to restore the theory of “how people learn” as the core of educational reforms at every level 
from the classroom level to the policymaking level, and “craft coherence” of learner-centered, collaborative 
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knowledge construction among all members including students, teachers, school leaders, researchers, policy 
makers and stakeholders from the business sector. At this symposium, we will focus on the Japanese project to 
reform public education led by Miyake, which is rapidly being scaled up and has gained steady success. We will 
scrutinize both the key factors that promote project sustainability and scalability and those that hinder them, with 
the help of international collaboration. 

Integrative points illustrated through collective works 
In 2009, the University of Tokyo launched an initiative, the Consortium for Renovating Education of the Future 
(henceforth CoREF; http://coref.u-tokyo.ac.jp/), strongly grounded in the learning sciences in order to contribute 
to renovating Japanese education with two important strategic orientations. One is to bring university research 
closer to the policy makers at the ministry of education (MEXT) and the boards of education throughout Japan, 
so that university-level scientific knowledge has a better chance to become integrated in their curricula and to 
encourage scientifically-minded young learners. The other is to base such renovation on talks between the 
universities and the business sector, so that educational reform can be supported by society as a whole.  

This project is one of the rare cases where the learning sciences have been adopted in earnest to guide 
renovation in classroom practices, using a concrete framework, “Knowledge Constructive Jigsaw” method 
(hereafter KCJ), with the joint efforts of the regional boards of education. This initiative is also unique in spanning 
all subject areas taught at all school levels, including elementary (1st to 6th grades), junior high (7th to 9th), and 
high schools (10th to 12th) across Japan, because the framework is not bound to the specific contents or practices 
of any subject. As a result, the participating teachers as well as the administrative leaders at the school and board 
of education levels are learning the sciences of how people learn, not in abstract forms but through implementing 
them in the actual classroom. In the following, Saito & Shirouzu (Paper 1) will illustrate the underlying theory, 
practice and assessment of KCJ with its preliminary outcomes. As a participating teacher, Ogawa (Paper 2) will 
report on her own version of “how students learn” through eight-year experience of KCJ in high school ESL 
classrooms. In order to help these teachers, Iikubo & Hori (Paper 3) will explain various implementation strategies 
that CoREF has been employing, especially forming networks of small networks (hereafter, NNs) of education 
leaders, experienced as well as novice teachers, to work together to design, practice and reflect lessons for the 
transformative evaluation, across subjects, schools and districts. 

The significance of the contributions 
This symposium will contribute to clarifying how to go beyond the hidden, negative factors of scaling-up. The 
biggest challenge for the CoREF project has been a fixed and uniformity-oriented mindset that has been absorbed 
by many students, teachers, school leaders and policy makers. One achievement in the reform history of Japanese 
education is the setting of clear standards for every school to make sure that the school can provide high quality 
education for every child. While this has been successful, we now also realize that this approach does not allow 
for sustainability and creativity, features which are crucial for the young today to make better worlds. Education 
needs to be changed from one that guides the students to achieve a set goal through a uniform process into one 
that helps every student go beyond such goals through her or his own process. 

The first strategy that CoREF has adopted is the development of a new, concrete method of practice, 
KCJ, which has improved the individual progress of students who were not regarded to be “good” students but 
who were able to strive and perform at higher levels through constructive interactions. CoREF’s assessment tools 
assess each individual’s process of learning at short intervals and a lot more often, not through one-off answers to 
a set of test questions and/or interviews. This would make “formative evaluation” truly “formative” and “diversity” 
of learning outcomes clear. Coupled with the second strategy of forming NNs to appreciate and discuss such 
diversity, or individuality, the goal of the CoREF project is to foster the learning of individual learners, 
practitioners, researchers as well as society, together as a community of independent “learners.” KCJ aims to draw 
out not only the children’s potential to learn but also the teacher’s potential to re/design lessons and understand 
children, as well as the educational policy maker’s potential to re/design the support system for teachers. KCJ 
could be considered as “constraints” (Norman, 2013), by which we mean common elements that guide the 
practices of participants at every level for collaborative reflection on learning. 

Key issues and contrasting scaling-up approaches  
At a glance, the CoREF approach emphasizes the concrete images and know-how of collaborative learning. On 
the other hand, the Knowledge Building project emphasizes a principles-based rather than procedure-based 
approach for scaling up (Scardamalia & Bereiter, 2006), leaving “know-how” as a design challenge. These two 
projects therefore provide a fascinating contrast in approaches for scaling up, with different systems of constraints. 
Differences as well as shared visions have led over the years to intense conversations between KCJ and 
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Knowledge Building colleagues, as well as visits to each other’s sites of innovation. The CoREF members now 
see constraints as lenses of the cognitive and learning sciences that effectively collect the high-quality, constrained 
data of learning processes, and provide an arena for collaborative reflection on learning. The constraints also can 
make the diversity of participants’ mindsets of learning more explicit because participants base their discussions 
on a common foundation. 

Building Cultural Capacity for Innovation 
Marlene Scardamalia 

 
 “Building Cultural Capacity for Innovation” (shortened to “BCCI”) is an international design, research, and 
development initiative to build cultural capacity for innovation in developing and developed nations, at all 
educational and socioeconomic levels. International partners are united by the idea that large increases in a 
society’s innovativeness require building capacity for it, starting in early childhood, aimed at democratizing 
knowledge creation, and continuing through progressive development toward adult life and work in knowledge-
based societies. BCCI is a research-intensive enterprise dedicated to the 21st-century principles of a place for 
everyone and knowledge for public good. BCCI research not only tests but creates innovations. Within the 
Knowledge Building context, the goal has been to create internationally distributed teams of innovators to support 
the spread of research-based innovations through global collaborative innovation networks. As suggested above, 
Knowledge Building represents a different scaling-up model with a different system of constraints from that used by 
KCJ. Naomi and Marlene spent many hours discussing different approaches as well as shared visions. Marlene 
will convey how they got from their different paths to a shared commitment to Building Cultural Capacity for 
Innovation. 

Theory, practice and assessment of Knowledge Constructive Jigsaw 
Moegi Saito and Hajime Shirouzu 
 
CoREF has been working with the prefectural and city/town boards of education to develop learner-centric 
teaching curricula using KCJ. In Year 2015 (April 1, 2015 to March 31, 2016), this project is working with 184 
core schools, 1136 core teachers and education leaders from 21 boards of education. Table 1 shows the scale of 
the project up until Year 2014. Teachers from elementary, junior-high and senior-high (officially from 2012) 
schools participated in the on-the-job training (OJT) workshops run by CoREF. All participants attempted some 
collaborative class teaching according to our guidelines and framework. The “core teachers” made select cases 
open online to be used for the purpose of lesson studies. Among such cases published online were 711 class 
practices complete with teaching plans, learning materials, students’ performance records and a class video, which 
help provide next-generation participants with reference cases to kick-start their own trials. 

 
Table 1: Number of participating parties and class practices by year 
 

 

Three-level model of conceptual change and theory of constructive interaction 
Cognitive studies on conceptual change have contributed to refine distinctions between naïve, everyday 
construction of knowledge and the construction of more scientific concepts. Miyake (2013b) proposed a three-
level model of what kind of concept is acquired and how. The learning of concepts at Level 1 utilizes personal 
experiences. When a child “forms” a concept by experiencing one instance of some phenomenon, learning on 
Level 1 is said to have started. If the same child integrates his or her experiences of repeated encounters with 
similar incidents, he or she will be able to integrate them into a rule of thumb of Level 1. When the same individual 
is introduced to the concepts of others and/or more “scientific” concepts through media or at school, Level 2 and 
Level 3 learning starts. At Level 3, learners are required to learn scientific, state-of-the-art concepts in adaptive 
ways. There is usually a wide gap between the understandings of Levels 1 and 3, which often causes difficulty in 
school learning. The model provides as an intermediate level of Level 2, where the learner is expected to engage 
in repeated, rich collaborative learning experiences to modify the Level 1 understanding in various forms, so that 

 2010 2011 2012 2013 2014 
Parties (Ed. board members) 10 (15) 20 (27) 17 (92) 18 (73) 19 (122) 
Core Schools (teachers) 23 (39) 70 (122) 125 (477) 152 (608) 189 (712) 
Class practices on the CoREF site 35 102 121 179 274 
Created in the OJT training 0 0 563 706 688 
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the learner is able to integrate them for the purpose of abstraction, to reach the Level 3 understanding. This is the 
reason why collaborative learning including KCJ is needed in school learning. 

The question is raised as to why collaboration is thought to contribute to such abstraction. Miyake 
proposed the theory of “constructive interaction” which states that two persons, when engaged in solving a shared 
problem, exchange the roles of a task-doer who proposes possible solutions and a monitor who reflects upon such 
proposals. Such role exchange potentially promotes each participating individual’s understanding of the problem, 
and eventually leads her/him to arrive at their own solution (Miyake, 2013b).  

Framework of the Knowledge Constructive Jigsaw and its outcomes 
The KCJ consists of five learning activities: (1) writing an answer to the day’s given problem based on his or her 
rule of thumb, (2) an expert-group activity which allows each individual student to accumulate some pieces of 
knowledge relevant in solving the problem, (3) a jigsaw-type activity where students from different expert groups 
get together to exchange and integrate the accumulated pieces of relevant knowledge and form an answer, (4) a 
cross talk activity to exchange their ideas for solutions, involving the entire class, and (5) writing down his or her 
own answer again to the same problem and newer questions. This is a strongly scripted yet dynamically modifiable 
collaborative learning framework, developed from the Jigsaw method (Aronson, 1978) emphasizing the role of 
the shared “problem” for knowledge construction. The design naturally requires each student to become a task-
doer in the jigsaw group, and provides each student with the chance to become a monitor who infers what the 
other students say and why they say that, in order to integrate the ideas of others with their own. 

Concerning content achievements of KCJ, a comparison of the two answers given at the beginning and 
at the end of the class constantly shows the progress and depth of learning. Also, the content achievement levels 
of the KCJ classes measured with traditional tests tend to be high: for example, 60% out of more than 900 initial 
high school teachers who participated our OJT reported that they were higher than those of the regular classes.  

In addition to the content achievement, we have assessed a new set of goals to be (1) portability, (2) 
dependability and (3) sustainability. The outcomes of learning have to be “portable” in the sense of being taken 
out by the owner in new situations; “dependable” in the sense of being usable in adaptive ways by the owner to 
identify and solve new problems; and “sustainable” in the sense of letting the owner ask new questions, become 
motivated to learn further and integrate them with new pieces of information for the creation of innovative ideas. 

The portability of KCJ learning outcomes has been reported as high, even after six months to one year 
later (see Paper 2). For example, a science teacher at grade 4 posed the question of why a heated can collapses 
when cooled suddenly, to which 90% of the 30 pupils did not only answer correctly at the end of the class by 
integrating information they had gained through three experiments (cooling of a bag full of vapor; heating and 
cooling of a bottle of milk with a balloon on its top; cooling of a heated conical flask with a boiled egg on its top), 
but were also able to recreate their explanation one and a half months later. More than half of the pupils forgot to 
which experiment they had been assigned, indicating that the information was integrated as a “whole.” 

The dependability of KCJ learning outcomes is indicated by high performance on transfer problems and 
students’ spontaneous mentioning of the outcomes on different units and subjects. When the science teacher 
mentioned above broke the boiled egg in pieces to take it out from the flask after the lesson, several students got 
together to ask, “Why can’t we take it out without breaking it?” and proposed several ideas. A high-school history 
teacher reported that after teaching several units of European history by KCJ, his students developed the 
willingness to look into the complex, intricate dynamics behind the newly introduced “historical event,” such as 
“Okay, so who was involved in what kind of roles? This thing cannot be explained by one cause, of course.” 

As the sustainability of KCJ outcomes, teachers appreciate students’ desire to learn and ask questions. 
Students tend to increase the amount of “spontaneous homework,” which is not assigned by the teacher, but they 
wish to extend his or her studies. Also when the scheduled class period ends before the intended activities are 
completed, the students kept working on the task during their lunch period or after school, often coming back to 
the next class with new, developed answers. Students also generate their own “next challenges,” or advanced 
questions. After learning that a leaf of a tree looks green because it does not use the green spectrum of light for 
photonic synthesis, high school students asked, “Do the leaves of seaweed look brown because they need all the 
spectra of light?” or “Do the colored leaves stop photonic synthesis?” As another example, after learning how 
clouds in the sky are made, a junior high school student asked why water changes its state from liquid to gas at 
100 degrees Celsius, and how common such a change of state is with materials on the earth.  

Assessment tools for future 
All the outcomes above came from the teachers’ continuous improvement of their lessons, which is rare in an 
intensity of this scale in Japan. Next, why had the CoREF project been able to make differences to teacher 
learning? The first reason is the adaptability of the KCJ framework in the sense that the “problem (jigsaw task)” 

ICLS 2016 Proceedings 1077 © ISLS



and “learning materials (for the expert activity)” are decided by each teacher. The second reason is that the 
essential flow of activity allows constructive interaction to take place naturally and repeatedly. The last reason is 
that the assessment tools utilizing such observation chances can “visualize” the students’ learning processes. 

The first tool is “comparison of pre and post class comprehension,” which simply asks the same question 
twice. Thanks to this, children can compare their own answers, and confirm whether they have seen progress, or 
idea improvement. Teachers can also compare the answers with their expectations, and ascertain to what extent 
children have deepened their understanding and how diverse their progressions and expressions are. The second 
tool is “multilateral dialogue analysis,” which aims to auto-transcribe the students’ conversations in all of the 
groups during the class and provide transcripts electronically searchable by keywords. The analyses showed 
students’ trajectories to range from exploratory talk to elaboration of justification of their own judgment, as 
expected from the three-level model of conceptual change. Also, in the preliminary trials using the system for 
teachers, they said “We want to assess these conversations!” and “We can tell what kinds of interactions were 
taking place by looking for transitional expressions such as ‘Why?’ ‘Huh’ and ‘I see’.” In this way, by making 
formative assessments a matter of everyday practice, we aim to help teachers trace children’s change in a very 
concrete knowledge space and raise the quality of education through continuous improvement of their lessons. 
This improvement makes us believe that every child has the potential to learn, and even when they fail, not 
children but designs of learning environments matter, which we can improve endlessly as a whole society. 

Knowledge Constructive Jigsaw in order to acquire a communicative 
knowledge base in high school ESL classrooms 
Sonoko Ogawa 

Student learning in KCJ classes 
Japanese ESL has a reputation of not being all that successful in promoting communicative skills in everyday life. 
The Knowledge Constructive Jigsaw can enhance the students’ spontaneous use of English for practical purposes, 
including learning new pieces of information from various reading materials, and evaluating and integrating them 
to form an answer to the given problem of the class. Here I will give a report on student and teacher learning 
gained through experiences of introduction of KCJ to high school ESL classrooms. 

We have implemented KCJ classes using such questions as “Why is there a ‘standard’ in the world?” or 
“How should you reply when you are asked by a friend to lend him/her your car key when he or she does not 
possess a driver’s license?” We have analyzed the data of the students’ notes, memos and conversations recorded 
during the class, decoded and analyzed after classes in cooperation of CoREF. The results revealed that the 
students gradually increased the expressive richness of their English writings and utterances, particularly when 
they were encouraged to compare and structure the piece-meal materials contributed by themselves as well as by 
other members of the class. To illustrate these findings, let me report on a reading lesson taught by the author for 
11th graders, the day’s theme of which was “why we need a standard”. 

The group of students studied are at the age of 16 to 17 at a highly academic all boy’s school. The students 
were asked to write their initial answers to the question: “Why do we need a calendar?” In spite of their generally 
high performance in the national standardized testing and at least four years of experience of ESL learning, only 
7 out of the 32 students could write anything at all at the beginning of the class. In addition, even among the 
students who could write grammatically correct answers, the answers were often very simple and superficial as 
shown in Table 2. What they wrote was basically defined by “what they had experienced in English writing 
lessons.” On the contrary, when they answered the same question at the end of the KCJ class, all of them were 
able to write something as their “answers.” They showed progress both in content and grammar. 

In the expert-group activity, students read one short excerpt on the main idea – what a “standard is,” or 
how it works – written in English. Then, students engaged in the jigsaw activity, talking about their ideas both in 
English and Japanese and gradually forming their own ideas about “standards,” and were encouraged to express 
the idea in English at the end of the class. We can see how exactly they developed their ideas and refined their 
English from the recordings as shown in the excerpt below. Through this set of collaborative activities to construct 
an integrated answer to one target problem, students changed their concepts relating to the problem into more 
sophisticated ones, each in their own way. They also became accustomed to some useful English expressions to 
deliver their newly constructed ideas through these activities. It was a new experience for them to be able to 
express what they have just thought for themselves in a foreign language. This type of conceptual work, we 
hypothesized, should stay in longer-memory than a usual routine vocabulary learning. 

In order to check this, the teacher conducted a spontaneous survey of 11 students from the class after a 
year, trying to test the knowledge’s portability and sustainability. As a result, 10 out of 11 students mentioned the 
important ideas of the lesson in such as “standard,” “common” and “share” (Table 2). These answers are advanced 
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in terms of English complexity and conceptual abstractness, and the reason seems to be that the core knowledge 
acquired a year ago was kept and expressed clearly, using vocabulary and syntax learnt later. 

 

Std B: How about “It tells us seikakuna (precise) date”?  
Std C: Let’s see the handouts. 
Std A: Well, can we use the word… “exist”? No, “exact”? 
Std B: “Exactly” may be better (referring to a dictionary). 
Std A: You don’t have to do that. “Exact” is also okay. 
Std A: “… Next, the calendar can offer a common time kankaku (sense),” I think. 
 How do you say “kankaku” in English?  “Time feeling”? 
Std B: The word “exact” is correct (still referring to the dictionary). 
Std A: How about  “time feeling”? (Std C: tilting his head) 
Std B: “Time feeling” may be related to the clock. The calendar tells us the date. 
Std A: Well…, so how about “daily feeling”? 
 

Table 2: Students’ answers to the question of why we need a calendar, before, after and a year after the lesson 
 

Std Before the lesson After the lesson One year later 
K (NI) I think we live everyday, consuning time like 

oxygen, food, and so on. We had better know how 
much time we had consuned and how much time is 
left for us. 

I think a calendar enables us to keep 
connection with others in our daily 
lives. If it were not for a calendar, 
we would live independently. 

T A calendar have a 
function that let my life 
is going smoothly. 

A calendar creates our standard of living. Without 
being the standard, we can't keep regular hours and 
feel relieved. 

It keeps our standard living. 

I It teach me when the 
holiday 

Calendars are used all over the world. But clocks are 
not. So, calendars give us the same informations. 

(not surveyed) 

Teacher learning from designing KCJ classes 
Right now, I am in my eighth year of working with the CoREF research unit, and am still engaged in monthly 
teachers’ workshops, material exchange sessions and on-line materials development. As the participants of this 
research group all have basic knowledge of KCJ, the teachers are equally respected when contributing to materials 
development. For example, when I reported online that “making worksheets very plain and structured, using a 
matrix box for example, has been found to be very effective in prompting the students’ discussions at the jigsaw 
stage,” other teachers soon afterwards started to use this criterion to review their lesson plans, giving suggestions 
and making changes. All of this actually happened somewhat at a distance from me, but I know and others kindly 
acknowledge that my suggestions started to spread. At the same time, I learnt or borrowed from other teachers’ 
practices, adopted them in my own planning, and reported back on whether they worked in my classroom or not. 
Experienced teachers have a tendency not to acknowledge their weaknesses, but in this field of the CoREF teacher 
network, it is best to try and make errors and to give feedback to each other. 

KCJ first challenges teachers and asks why we are here. In order to answer this question, we need to 
think really hard about why we are here and what exactly we want the students to learn and keep in their mind 
over the years. The answer seems to lie somewhere near the shore facing the sea of knowledge. Recognizing that 
we cannot teach unless the students learn is the first step. Then, the students will gradually take a ready step 
towards the unknown, questioning and finding answers together with their peers.  

To me, KCJ is the way to unlock the reservoir of knowledge shared and constructed in class. A few years 
ago, I answered in an interview that “I do the jigsaw class when I want to learn with students on the same horizon. 
In that case, I try not only to be the facilitator and ‘smoother,’ but also to be a trick-maker or a confusion-maker, 
in order to let them think deeper.” However, after attending more workshops and learning together with other 
teachers, I now think, if the teacher can help, he/she should help in such a way that learning in the classroom 
becomes more fun and meaningful. The KCJ framework made me think, alter my way of teaching and go beyond 
the psychological barrier novice or experienced teachers face: “I cannot do this and my students cannot do this.” 

In the development of learning science, a classroom teacher at elementary and secondary level has three 
roles. A specimen for a researcher, an on-going researcher, and a monitor to the relation of research and actual 
teaching experience. This third criteria of monitoring one’s own teaching practice and recognizing the value of it 
in the light of learning science is a gift that this frame work of KCJ classes give.   
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Networking of networks of the Knowledge Constructive Jigsaw project 
Shinya Iikubo and Naoto Hori 

 
This paper reports DBIR strategies that CoREF has taken, especially its networking of small networks of 
participants. The strategies have mainly two purposes: first, establishing teacher communities of sustained lesson 
improvement with a focus on design and reflection of lessons within the shared framework of KCJ, and second, 
supporting the communities by administrative systems which develop in various, sustained forms. 

For the first purpose, we have organized CoREF as tiered networks. CoREF leads the pedagogy, and 
provides frameworks for class practices, assessments, and schemes for running workshops, some as parts of a 
project activity and some as on-the-job training. The associated boards of education take the lead in concretizing 
the pedagogy into practice. The organization of CoREF is a hierarchically networked community, within which 
there are small, overlapping networks of many different types of combinations of teachers, schools, policymakers 
and researchers. The same teacher can belong to various communities simultaneously according to his or her 
needs. In other words, we do not recommend a rigid approach such as letting all teachers in one school participate 
in the project and start all at once, but a more flexible and dynamic approach. 

The strategy for implementation is to spread the core pedagogy on how people learn in social contexts 
and on the learning science basis of collaborative learning practices. All the workshops and joint work between 
CoREF and its associate members are designed with this strategy, so that the participants can explain the core 
pedagogy. For example, the first workshop always has teachers directly experience KCJ lessons. These 
newcomers do not only experience the lesson as students but also reflect upon the improvement of their own 
answers from pre to post-class, which makes the impossible possible to realize that, even when students are diverse, 
they surely improve their own understanding. In some workshops, the newcomers exchange experiences of two 
different types of KCJ lessons to extract “what the KCJ is.” The strategy thereafter can be done in diverse ways, 
such as creation and sharing of practice plans and materials, co-constructions of new lessons, opening their classes 
to be observed and discussed by newcomers, and developing new assessment methods to better communicate the 
foundations and outcomes. In expanding these networks, we have come to realize that the needed conceptual 
change is promoted by providing the newcomers with already established teaching plans, with matching learning 
materials, so that they can “experience” the differences. To do this, we need lots of good plans, already tested-out 
in classes, with “practical principled knowledge” conveyed through vivid stories by experienced teachers, which 
we publish on our website and as a handbook. 

For the second purpose, the project has impacted organizations especially through connecting originally 
divided networks and overlapping networks of differed layers. Our movement had the education boards restructure 
its teacher support sections as well as the OJT sections, so that those two sections, which have been working 
independently, work together for better results. In addition, CoREF and an education board of Saitama prefecture 
conducted personnel exchange which was the first case in Japan: the two persons concerned in Year 2015 are the 
authors of this paper. After this exchange, the Saitama prefecture and CoREF accelerated overlapping of networks. 
Figure 1 represents the relations among projects and OJTs. When we started official OJT for initial teachers in 
Year 2012, we heard that the teachers felt alone inside and outside their schools when implementing KCJ lessons. 
Thus, we conducted training for supervisors and school leaders so that KCJ could be shared as a common 
framework to demonstrate and discuss how students learn, regardless of whether they agreed with the framework 
or not. Accumulation of these projects and OJT during the five years also yielded many experienced teachers who 
need places and partners to discuss their versions of how people learn. We started the project for nurturing “KCJ 
and lesson study masters” by collecting applicant teachers from all around Japan up to forty, providing them with 
more advanced contents of the learning sciences and letting the teachers connect them with KCJ experiences as 
well as discuss their learning sciences. These teachers are now not only guiding newcomers but also travel all over 
Japan to conduct KCJ lessons for students in many districts. 

Transforming learning at the DBIR level does not mean that a researcher or government committee has 
the one and only answer to hand down to teachers, but that everyone brings her or his own answer and interacts 
with one another to construct better solutions, the principle of which should be exactly the same with classroom 
learning. This is what Miyake wished to realize through her theory of constructive interaction, through the 
framework of KCJ and many implementation ideas. For teaching learning sciences as learning sciences teach us, 
we need a concrete form of KCJ. By implementing our initiative around that framework as a shared constraint 
(this is why we use this word instead of “script”), we find that we can turn the learning sciences into a more real 
science of practice. That science draws out the children’s capacity for yielding new questions, the teachers’ 
capacity for designing new lessons (and even revising the framework and creating their own ones), the 
administrators’ capacity for new systems, and the researchers’ capacity for finding new challenges, all of which 
contribute to building a cultural capacity for innovation based on our potential. 
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Figure1. Network of projects and OJTs conducted by the education board of Saitama prefecture. 

International panel: Partners in Building Cultural Capacity for Innovation 
Naomi knew her vision required teams of scholars, practitioners, and policy makers; in that spirit we assemble an 
international panel of colleagues, some she never met but would be proud to know, who can advance the Building 
Cultural Capacity for Innovation initiative. Panelists will be representatives from the Americas, Europe, and Asia-
Pacific Region. They include directors, deans, and representatives of creative and large scale initiatives to advance 
education. 

In order to lead the discussion, Scardamalia will describe “an international design lab to foster education 
for innovation.” Plans include Knowledge Building innovation networks to connect students, teachers, and 
administrators; creation of national, linked, hubs of innovation; professional development to reach large numbers 
of teachers; new technologies and tools to empower teachers and students; data sharing to enable feedback to 
support ever more advanced accomplishments; resources configured in creative commons with clear research 
bases; and infrastructure for an initiative international in scope. Overall, the initiative will feature school-
university-government partnerships, be research intensive, and span all subject areas taught at all school levels. 
Partners to the Building Cultural Capacity for Innovation initiative are committed to advancing education in their 
home nations and through international collaborative arrangements. The final part of the symposium will be 
devoted to an open discussion between symposium presenters and audience to discuss formal international 
partnerships needed to share data and to work together.  

Naomi’s vision for a research based science of practice included designs to share big data not only of 
achievements but also of learning processes, and to support reflection and action research. Carolyn Rose is the 
Principle Investigator of a new National Science Foundation award: Big Data Collaborative: From Mining 
Massive Data Sets to Designing Support for Explanatory Coherence, Consensus, and Action. Carolyn will provide 
a brief overview of the significant new opportunities for international partners to engage in this research. 

References 
Aronson, E. (1978). The Jigsaw Classroom. Beverly Hills, SAGE Publications. 
Law, N., Miyake, N., Looi, CK, Vuorikari, R, Punie, Y. & Linn, M. “Symposium: Are CSCL and Learning 

Sciences research relevant to large-scale educational reform?” In Rummel, N. et al. (Eds.), Proceedings 
of CSCL 2013, 572–579, Madison. 

Miyake, N. (2013a). Case report 5: Knowledge construction with technology in Japanese classrooms (CoREF). 
In P. Kampylis, N. Law,Y. Punie (Eds.), ICT-enabled innovation for learning in Europe and Asia, 78-90, 
European Commission, Joint Research Centre. 

Miyake, N. (2013b). Conceptual change through collaboration. In S. Vosniadou (ed.), International handbook 
of research on conceptual change, Second edition, Taylor & Francis, London: U.K. 

Miyake, N. (2015). A science of practice, JCSS Bulletin, Vol.21(4), in print. (Japaneses) 
Norman, D. A. (2013). The design of everyday things. New York, Basic Books. 
Penuel, W. & Spillane, J. P. (2014). “Learning sciences and policy design and implementation: Key concepts and 

tools for collaborative engagement.” The Cambridge Handbook of the Learning Sciences, 649-667. 
Scardamalia, M., & Bereiter, C. (2006/2014). Knowledge building: Theory, pedagogy, and technology. In K. 

Sawyer (Ed.), Cambridge Handbook of the Learning Sciences. New York: Cambridge University Press. 

ICLS 2016 Proceedings 1081 © ISLS


	Committees.pdf
	Conference Local Organizing Committee.pdf
	Preface_ah.pdf
	TOC.pdf
	Keynotes
	Invited Symposia
	Full Papers
	Full Papers (continued)
	Short Papers
	Symposia
	Posters
	Practitioners’ Track
	Workshops
	Early Career Workshop
	Doctoral Consortium
	Indexes

	TOC.pdf
	AllContentEmbedded_Volume1.pdf
	Volume1Content
	Keynotes and Invited
	Keynote Presentations
	Keynotes_Complete
	Keynote_Stern
	Keynote_Kali
	Keynote_Hung

	Invited Sessions
	InvitedSymposia_Complete
	0800-InvitedSymposium-Bereiter
	Plan of the symposium
	Issues for discussion
	Significance of the symposium for the learning sciences community
	Significance of the symposium for system-level educational policies and practices

	0801-InvitedSymposium-Ludvigsen
	Relevance, background and introduction
	The CSCL community – the next decade
	Global contributions
	Societal impacts
	Global impact
	Perspectives, orientations and multiple layers
	Methodological and theoretical traditions in CSCL research

	0802-InvitedSymposium_Rose
	Introduction
	Could a model of educational design enhance learning analytics?
	Learning analytics to support students: Enabling automated interventions
	Learning analytics to support teachers: Regulating teaching practices through analytics in CSCL
	Focus and granularity of information
	Distribution of decision making between teacher and learning analytics system

	Learning analytics to support policy: Identifying and fostering 21st century collaborative, critical and connective literacies among diverse learners
	Conclusions
	Acknowledgements
	References


	Blank Page

	Volume1_FullPapers
	Full Papers
	100s_FullPapers_Complete
	0118-FullPaper-Smirnov
	Introduction
	Studio-based learning
	Social innovation networks
	Methods
	Findings
	How does the Studio model scale?
	Affective infrastructure


	Discussion
	References
	Acknowledgments

	0123-FullPaper-VedderWeiss
	Methods
	Research approach

	0129-FullPaper-Csanadi
	Introduction
	Solving practical problems as scientific reasoning
	Collaborative problem solving and scientific reasoning
	Collaborative problem solving in homogeneous vs heterogeneous groups
	Research questions
	Methods
	Participants and design
	Procedure
	Dependent variables
	Epistemic activities
	Scientific content use

	Independent variables
	Learning setting: Collaborative vs. individual reasoning
	Dyadic composition: Homo- vs. heterogeneity of problem solving scripts within dyads


	Results
	Quantitative analysis
	Qualitative analysis
	Excerpt 1: Heterogeneous dyadic reasoning
	Excerpt 2: Individual reasoning


	Conclusions
	References
	Acknowledgments

	0147-FullPaper-Wiedmann
	Introduction
	Methods
	Experimental design
	Participants
	Dependent measures
	Procedure
	iTalk2Learn platform
	Fractions Lab
	Maths-Whizz
	Fractions Tutor
	Adaptive support
	SNA: Sequencing within and switching between learning environments


	Findings
	Discussion
	References
	Acknowledgments

	0155-FullPaper-Sun
	Introduction
	Methods
	Participants
	Study context and procedure
	Measures
	Analysis
	Hierarchical cluster analysis
	ANOVA analysis


	Findings
	Cluster analysis findings
	ANOVA analysis findings

	Conclusions and implications
	References

	0167-FullPaper-Prinsen
	Supporting Inquiry Learning as a Practice: A Practice Perspective on the Challenges of IBL Design, Implementation and Research Methodology
	Introduction
	Design issues
	(Research) Methodological issues
	Implications for the educational context
	Conclusion and discussion

	References

	0174-FullPaper-Arvidsson
	Introduction
	Methods
	Student and school sample
	Intervention procedure
	Control of variables phase
	Multivariable coordination phase
	Prediction phase

	Post-intervention assessment

	Findings
	Designing experiments and making inferences
	Final post-intervention achievement, maintenance and near transfer
	Far transfer

	Multivariable analysis and prediction
	Argumentation
	Evidence and counterargument
	Reconciling claims


	Conclusions and implications
	References

	0190-FullPaper-Lee
	Introduction
	The focus on learning process, discourse units and epistemic words
	Methods
	Discourse platform and context
	Knowledge building discourse explorer (KBDeX) and BC trends
	Idea representation through keywords
	Identifying relevant ideas using I2A
	Detecting sustainability of interest in ideas using I2A
	Figures 4a and 4b. Examples of BC trends for promising interesting idea (left) and uninteresting idea (right).
	Classification of ideas using I2A

	Findings and discussions
	DU32 - Largely irrelevant note with little sustained community interest – Trivial Ideas
	DU37 - Relevant note with limited interests to community – Potential Ideas
	DU18 – Relevant promising note with high community interest – Promising Ideas

	Conclusions and future directions
	References
	Acknowledgments

	0193-FullPaper-Margulieux
	Introduction
	Subgoal learning
	Self-explanation
	Current research

	Methods
	Materials
	Design
	Participants
	Procedure

	Results and discussion
	Problem solving performance
	Quality of learner-generated labels
	Time on task

	Conclusions and implications
	References
	Acknowledgments


	200s_FullPapers_Complete
	0210-FullPaper-Yoon
	Introduction
	Context
	Participants
	Data sources
	Analysis

	Findings
	Conclusions and implications
	References
	Acknowledgments

	0212-FullPaper-Yoon2
	Introduction
	Earlier efforts to define the Learning Sciences
	Methods
	The survey was commissioned by the president of ISLS in the year 2014 (second author) and charged to the chair of the ISLS Membership Committee (first author) to conduct. The process of constructing the survey was collaborative and iterative. First, t...
	Survey questions
	Analysis

	10. Do you advise students who are doing LS research?
	1. Do you consider yourself a learning scientist?
	11. Of the masters students in the last 5 years, list their current occupations.
	2. Do you see the work that you do as related to LS?
	12. Of the doctoral students in the last 5 years, list their current occupations.
	3. Please select the category that best fits your career status.
	13. On average, how many students do you advise who are doing LS research each year?
	4. What is your rank or job title?
	14. Please indicate your areas of [domain] interests (selected from 24 choices, e.g., Computer Science, Learning Technologies, Psychology). 
	5. What is the name of the department in which you work?
	15. Please indicate the primary methodological approach (e.g., quantitative, qualitative, mixed methods)
	6. What is the name of the department where you obtained your doctoral degree?
	16. Please indicate your research focus (selected from 39 choices including “other”, e.g., Assessment, Gender, Scaffolding).
	7. Did you receive your degree from an LS program?
	17. Please indicate the contexts of your work (e.g., informal learning settings).
	8. What were your research interests while you pursued your degree?
	18. Please indicate the main population of your research.
	9. What are your current research interests?
	Findings
	Table 2 summarizes key findings for the global population surveyed in terms of occupation, rank, degree and advising. This is followed by more detailed findings for questions about masters and doctoral student occupations, domain interests, methodolog...

	References

	0213-FullPaper-Flood
	Introduction
	The work of negotiating objects in complex perceptual fields
	A methodology for tracing intersubjectivity as an interactional achievement
	From evidently-vague reference to reified mathematical object
	Conclusions and implications
	Endnotes
	References
	Acknowledgments

	0214-FullPaper-Rehak
	Introduction
	Theoretical perspectives
	Methods
	Participants
	Activity design
	Data sources
	Analysis

	Results
	Significance
	References

	0223-FullPaper-Jornet
	Introduction
	Reflection as collective practice
	Methodological approach
	Joint production of accounts of prior experience as the unit of analysis
	Data and participants
	Analyses

	Findings: Anatomy of reflection
	Jointly stopping/troubling action
	Jointly orienting prior events
	Jointly orienting to the future

	Conclusions and implications
	References
	Acknowledgments

	0235-FullPaper-Curnow
	Introduction
	Situated learning and communities of practice in a gendered world

	Methods
	Data collection and analysis

	Findings
	Adopting ideas
	Exclusive talk
	Affirmations

	Discussion
	Implications
	Endnotes
	References
	Acknowledgments

	0247-FullPaper-Chiu
	Introduction
	Prior knowledge and multimedia design
	Instructional design for presentation – algebra
	Mathematics orders of thinking skills and cognitive processing
	Methods
	Participants and design
	Materials
	Procedure

	Results
	Discussion and conclusion
	Implications and suggestions
	Limitations and future directions

	The present findings are also relevant to adaptive digital multimedia learning environments. Multimedia learning will be used in many adaptive learning environments (Van Merrienboer & Sweller, 2005) in the future. Most studies suggest using learner be...
	It is important to better evaluate the effects of instructional designs and learner prior knowledge level on different order thinking skills. The results of the present experiment could also be extended by additional studies on other higher order thin...
	Overall, future research on adaptive learning environments should focus on cognitive processing, and interactions among learner prerequisites, multimedia presentations and learning outcomes.
	References

	0262-FullPaper-Swanson
	Introduction
	Theoretical orientation
	Methodological approach
	Participants
	Data collection
	Major findings
	Knowledge element 1: Slowing Down to Stop
	Knowledge elements 2 and 3: Energy Drives Rate and Energy is Greatest at the Start
	Knowledge elements 4 and 5: Space Allows Speed and Ohm’s P-prim
	Discussion
	References
	Acknowledgements

	0269-FullPaper-Lee
	Introduction
	Knowledge in Pieces
	Embodiment and embodied cognition as relevant to KiP

	Methodological approach
	Data collection
	Interview 1: Projectile motion with athletic balls
	Interview 2: Collisions with a toy train

	Analysis

	Results
	Case 1: Discussing how three balls would differ when thrown
	Before throwing the balls
	After throwing the balls

	Case 2: Discussing differences in toy train collisions with a brick or a hand
	Before releasing the train
	After releasing the train


	Discussion
	References
	Acknowledgments

	0271-FullPaper-Tan
	Introduction
	Methods
	Participants
	Analysis

	Findings
	Idea-centric rather than topical approach
	Rising above current practices

	Discussions
	Conclusion and implication
	References
	Acknowledgments
	Appreciation goes to the teachers for their conscientious effort in designing and enacting knowledge building lessons. This work is funded by MOE Academies Fund NRF2012-EDU001-EL008 and the National Institute of Education, Singapore, project RS 7/13 TSC.


	0278-FullPaper-Malkiewich
	Introduction
	Methods
	Participants
	Design
	Procedure
	Measures

	Findings
	Learning outcomes
	Persistence measures
	Self-efficacy and intrinsic motivation

	Conclusions and implications
	References

	0279-FullPaper-Knight
	Introduction
	Multiple document comprehension
	Developing language technologies
	Current study

	Methods
	Participants and ethics
	Materials and procedure
	Analysis
	Quantitative analysis
	Qualitative analysis
	Natural language processing analysis


	Findings
	Conclusions and implications
	References
	Acknowledgments


	300s_FullPapers_Complete
	0312-FullPaper-Sharma
	Introduction
	Current study
	Research question
	Participants
	Procedure
	Task
	Measures
	Independent variable
	Deixis visualization

	Dependent variables
	Learning gain
	With-me-ness


	Results
	Discussion
	Conclusions
	References

	0320-FullPaper-Tate
	Introduction
	Coordinated theoretical approach to designing for integrated STEM learning
	Design features that scaffold students to integrate STEM content and practices
	Learning context
	Learning goals and outcomes
	Learning engagement and evidence


	Methodology
	Research setting and participants
	Data sources and scoring
	Idea basket and organizing space
	Scientific explanation

	Analysis

	Findings
	Knowledge integration of the trait expression mechanism
	Using a model to construct an explanation of trait expression

	Conclusions and implications
	References
	Acknowledgments

	0321-FullPaper-Curnow
	Introduction
	Situated learning and communities of practice
	Situated knowledge and standpoint epistemologies
	Situated knowledge and learning in and beyond communities of practice

	Methods
	Self location
	Data collection
	Analysis

	Findings
	Participating in meetings
	Framing, strategy and theory of change
	Public presentations

	Conclusions
	References
	Wilson, S. (2008). Research is Ceremony: Indigenous Research Methods. Winnipeg: Fernwood.
	Acknowledgments

	0322-FullPaper-Horton
	Introduction
	Design as professional development

	Methods
	Findings
	Duration and engagement
	Duration and learning
	High Design Time (HDT) group
	Low Design Time (LDT) group

	Discussion
	Endnotes
	References

	0325-FullPaper-Oztok
	Murat Öztok, Lancaster University, m.oztok@lancaster.ac.uk
	Keywords: identification, identity, I-position, online learning
	Introduction
	Background and rationale
	Current research
	Findings
	Case 1: Identifications enacted for making personal sense and co-constructing knowledge
	Case 2: Identities re-negotiated through the process of making personal sense

	Discussion and conclusion
	References

	0335-FullPaper-Kothiyal
	Introduction
	Related work on expertise
	Theoretical basis
	Methods
	Data collection
	Problems
	Procedure

	Data analysis

	Results
	Workflow of expert 1
	Workflow of expert 2
	Engineering estimation as a form of model-based reasoning
	Create a functional model
	Create a qualitative model
	Create a quantitative model


	Cognitive mechanisms underlying engineering estimation
	Mental simulation
	External representations
	Diagrams
	Equations


	Conclusions and implications
	References

	0347-FullPaper-Duckles
	Introduction
	Theoretical framework
	Methods
	Findings
	Opening doors - Pathways in
	Sharing the rhythm and developing dexterity – Pathways beyond

	Conclusion and implications
	References

	0361-FullPaper-Tay
	Introduction
	Literature Review
	Understanding pedagogical paradoxes

	Adopting a phenomenographic approach
	Description of the participants
	Description of the lessons

	Findings and discussion
	Dimensions of tensions experienced by teachers when designing learning experiences and environments with ICT
	Collective sense-making and personal sense-making
	Teacher control and student agency
	Stability (fixed) and flexibility (adaptive)
	Short-term learning goals/outcomes and long-term learning goals/outcomes

	Mapping of the paradoxes

	Our interviews with the two teachers also suggest their encounters with the four dimensions of the pedagogical paradoxes. These are described with some of the interview excerpts in Table 1:
	As could be concluded from the findings above, teachers may come encounter paradoxical tensions when designing learning experiences and environments for their students. Their conceptions of the tensions varied depending on their years of teaching expe...
	Conclusions and implications
	References
	Acknowledgments

	0373-FullPaper-Ong
	Introduction
	Related work and ideas
	Different conceptualizations of knowledge co-construction
	Challenges in defining and evaluating the sophistication of joint idea-building activity

	Study aim and research questions
	Methods
	Context and data sample
	Data analysis
	Identifying idea-building episodes and moves
	Coding for idea-building moves
	Statistical analysis of idea-building episodes
	Visualizations of idea-building episodes


	Findings
	Descriptive statistics of idea-building episodes

	Discussion
	Conclusions and implications
	References
	Acknowledgments

	0376-FullPaper-Schnaubert
	Introduction
	Background
	Methods
	Material and procedure
	Dependent variables

	Findings
	How does partner information change the selection of additional information?
	Does partner information change cognitive and metacognitive learning outcomes?
	How do learners consider own and partner information when requesting information?
	To investigate how learners take their own confidence, their partner’s answer as well as confidence into account when choosing where and when they need additional information, we first focussed on the partner information condition and computed which a...

	Conclusions and implications
	References

	0378-FullPaper-Farris
	Introduction
	Theoretical background
	Methods
	The ViMAP modeling environment
	Participants, setting, and data collection
	The role of the teacher and researcher: Teacher partnership
	Analytic approach

	Findings
	Interpreting numerical data and the emergence of ideas about error
	What counts as a “good” video for measuring acceleration?
	Expanding views of “accuracy” to create visually communicative models

	Conclusions and implications
	References
	Acknowledgements

	0380-FullPaper-Barton
	Introduction
	Conceptual framework
	Methods
	Student and school sample
	Data were generated, 2013-2015, from artifacts, weekly youth conversation groups, and video analysis capturing youth interaction with STEM and community experts at various stages in their design process (See Table 2). In addition we used mid- and end-...
	Analysis

	Findings
	In-depth vignette
	Discussion of findings grounded in vignette
	Rooted in community
	Pivot Points and their functions


	Conclusions and implications
	References
	Acknowledgments

	0383-FullPaper-Martin
	Introduction
	Methods
	Participants and context
	Data sources
	Analysis

	Results
	Overall patterns of teacher support
	Comparisons between teachers
	* p < .05
	Engaging students in practice
	Guiding students in practice
	Connecting practices to present science as holistic process
	Discussing epistemic importance of practice


	Discussion and implications
	References
	Acknowledgments

	0385-FullPaper-Krist
	Introduction
	Developing situated epistemologies-in-practice for scientific knowledge building
	Methods
	Findings and discussion
	Design of the curriculum and distribution of epistemically-rich episodes
	Nature: Shifts in “What kind of answer are we working to provide?” over time
	Generality: Shifts in “How does the idea we are trying to understand relate to other phenomena and ideas?” over time
	How did features of the learning environment support these shifts?
	How do we know this is learning (and not just a response to framing)?

	Conclusions and implications
	References
	Acknowledgements Thanks to Kelsey Edwards, Dan Voss, Brian Reiser, and Henry Suarez for their helpful contributions. This research was supported by NSF ESI-1020316 and the NAEd/Spencer Dissertation Fellowship Program. Contents are the responsibility o...


	400s_FullPapers_Complete
	0401-FullPaper-Abrahamson
	Objectives: Bringing the body sciences into embodiment theory
	Theoretical framework
	Instructional metaphors—limitations of current theory
	Ecological dynamics

	Modes of inquiry: Comparing cross-domain paradigmatic cases
	Evidence: Ecological-dynamics analyses of instructional metaphors across three domains
	Case 1: Judo
	Case 2: Mathematics
	Case 3: Feldenkrais Method

	Figure 4. ‘Spine like a chain’ (illustration picture with superimposed image of a chain).
	Conclusions and implications: A call to action
	References

	0431-FullPaper_Worker
	Introduction
	Theoretical points of reference

	Methods
	Research context
	Data collection and analyses

	Findings
	Participation structures: Tensions between the curriculum and educator
	Abstract or concrete approaches: Tensions between educator and youth
	A primary builder: Tensions between youth and the curriculum

	Conclusions and implications
	References

	0433-FullPaper-Yurkofsky
	Introduction
	Literature review
	Methods
	Research context
	Data collection
	Data analysis

	Findings
	Teacher and idea
	Teacher and practice
	Teacher and self
	Teacher and world

	Conclusions and implications
	References
	Acknowledgments

	0434-FullPaper-Olsen
	Introduction
	Methods
	Tutor design
	Experimental design and procedure
	Test items

	Results
	Pre/posttest learning gains
	Time on ITS

	Discussion and implications
	References
	Acknowledgments

	0436-FullPaper-Jiang
	Introduction
	Methods
	Findings
	Discussion
	References

	0443-FullPaper-Popov
	Introduction
	Methods
	Participants
	Assignment and procedure
	Instruments
	Temporal synchronicity
	Transactivity
	Quality of students’ group work

	Analyses

	Findings
	Relation between high level transactivity, temporal synchronicity, and quality of group product
	Qualitative description of dyads
	Dyad type A and C
	Dyad type B and D
	Dyad type E and G
	Dyad type F and H


	Discussion
	Findings and implications
	Limitations and directions for future research

	References

	0447-FullPaper-Yip
	Introduction
	Youth brokering for limited English proficient families
	The role of learning in youth brokering

	Theoretical framework
	Context and participants
	Research design and data collection
	Data analysis

	Findings
	Child and family roles in online brokering and learning
	Challenges and strategies in online brokering for learning
	The affordances and limitations of digital technologies in brokering and learning

	Discussion and conclusion
	References
	Acknowledgments

	0448-FullPaper-Deitrick
	How Do We Assess Equity in Programming Pairs?
	Elise Deitrick, Tufts University, Elise.Deitrick@tufts.edu
	R. Benjamin Shapiro, University of Colorado Boulder, Ben.Shapiro@colorado.edu
	Brian Gravel, Tufts University, Brian.Gravel@tufts.edu
	Keywords: equity, collaborative learning, research methods, computer science
	Introduction
	Methods
	Results
	Figure 1: Computer and Talk Distribution by Student
	[26:50] S: Oh you changed the sound
	[28:01] A: Okay
	Discussion
	Conclusion
	References
	Acknowledgments

	0451-FullPaper-Manches
	Introduction
	The role of physical materials in learning
	Action experiences and conceptual development
	Gesture research
	Embodied metaphors of number
	Examining metaphorical gestures in early number concepts
	Study aims

	Method
	Numerical concept explanation task: Additive composition of number
	Design
	Participants
	Procedure
	Analysis
	Metaphorical gesture: OC and MP
	Metaphorical hand morphology: OC
	Metaphorical words: OC and MP


	Findings
	Metaphorical gestures
	Pinch grasp morphology
	Metaphorical words

	Discussion
	Limitations

	Conclusion
	References
	Acknowledgments

	0455-FullPaper-Barth-Cohen
	0456-FullPaper-Gerard
	Introduction
	Methods
	Participants
	Curriculum and embedded assessments
	Essay revision
	Data sources
	Data analysis

	Findings
	Embedded assessment
	Pre/post test
	Example of student revision using annotation and auto guidance

	Conclusions and implications
	References

	0457-FullPaper-Liu
	Introduction
	Theoretical framework
	Teacher-student discourse interaction
	Teachers’ use of curriculum (resource)
	A framework for analyzing teachers’ processing of SGRs

	Methods
	Participants and context
	Data sources
	Data analysis
	Categories of SGRs
	Procedure of teacher’s processing SGRs


	Results
	Categories and frequencies of SGRs
	Procedure and results of teachers’ processing SGRs
	Distribution of utilization and feedback among five categories of SGRs
	Teachers’ instructional approaches of utilization and feedback

	Discussion and conclusion
	References

	0462-FullPaper-Portolese
	Introduction
	Methods
	Context and participants
	Details of our coding approach, Phase 1: Impact coding at three-parallel grain sizes
	Details of our coding approach, Phase 2: Turning points analysis

	Findings and discussion
	Patterns of turning points in our data
	Discussing, comparing and evaluating our coding approach

	Conclusions and implications
	References
	Acknowledgments

	0470-FullPaper-Collier
	Introduction
	Theory
	Methods
	Land Science: A virtual internship in urban planning
	Coding of student chats in the Land Science logfile
	Epistemic network analysis (ENA)
	Principal components analysis (PCA)

	Results
	RQ1:  Are there statistically significant differences between novices’ and relative experts’ local correlation structures that can be detected using ENA?
	RQ2:  Are these differences meaningful on closer qualitative analysis of the data?
	RQ3:  Does PCA detect these same differences in local correlation structure by measuring global correlation structures?

	Discussion
	References
	Acknowledgments

	0474-FullPaper-Andrade
	Introduction
	Elevating activity and mediational means within CHAT representations
	Methods
	Constructing situated action network visualizations

	Findings
	Qualitative affordances of situated action networks
	SAN approach as prompt to identify mediational means within a context
	Identifying new qualitative patterns by looking across SANs
	Collaborative design and implementation partnerships
	Program refinement and spread partnership

	Identifying new qualitative patterns by looking within SANs

	Quantitative affordances of SANs: Network indices supporting analysis at scale

	Conclusions and implications
	References
	Acknowledgments

	0481-FullPaper-Allen
	Introduction
	Conceptual framework
	Methods
	Research context
	Analysis

	Conclusions and implications
	References
	Acknowledgments

	0483-FullPaper-DeLiema
	Introduction
	Theoretical framework: Game-play and modeling-play
	Liminal blends

	Research design and methods
	STEP activities
	Methods
	Participation frameworks and keys


	Results
	Conclusion
	References

	0499-FullPaper-Erkens
	Introduction
	Methods
	Sample and design
	Instruments and dependent variables
	Number of questions and explanations
	Estimations of knowledge, visualization of constellations, and calculation of distances

	Procedure

	Findings
	Impact of awareness information on the number of questions (hypothesis 1)
	Impact of awareness information on the number of explanations (hypothesis 2)
	Impact of awareness information on partner modeling (hypothesis 3)

	Conclusions and implications
	References


	500s_FullPapers_Complete
	0508-FullPaper-Abrahamson
	Background and objectives: Revitalizing LS interest in genetic epistemology as complementary to sociocultural models of conceptual development
	Theoretical framework
	Methods
	d. Orthogonal Bars: user drags bar tips along their vertical (left) and horizontal (right) axes to extend or shorten bars; color feedback on bars.
	c. Orthogonal Pluses: user slides pluses along their vertical (left) and horizontal (right) axes; full-screen color feedback.
	b. Parallel Bars: user drags bar tips each along its vertical axis to extend or shorten bars; color feedback on bars. 
	a. Parallel Pluses: user slides pluses each along its vertical axis to reposition them; full-screen color feedback
	Results
	Cumulative findings: A Piagetian analysis of learning proportion as reflective abstraction

	Summary: Beyond representations—appreciating Piaget as a non-cognitivist
	Conclusions and implications
	References
	Acknowledgements

	0510-FullPaper-Wu
	Introduction
	Model of teacher epistemic learning
	Context and participants
	Findings
	Pedagogical change
	Curriculum design and enactment
	Epistemological change

	Discussion and conclusion
	References

	0521-FullPaper-VanHorne
	0544-FullPaper-Liu
	Introduction
	Participants
	Study design
	Data analysis
	Withdrawal from reasoning
	Limited reasoning
	Complex reasoning

	The PREP Framework: A step further
	Educational implications
	References
	Acknowledgments

	0546-FullPaper-Litts
	0554-FullPaper-Raval
	Introduction
	Theoretical underpinnings
	Methods
	Data collection procedures
	Domain of practice: Professional experimentation
	Personal domain: Knowledge, beliefs and attitudes
	Perceptions regarding causes of change
	Domain of consequence: Salient outcomes

	Instruments
	Classroom observation
	Teacher and supervisor interviews
	ESL pre/post-test

	Data analysis

	Findings
	Domain of practice
	From external domain to personal domain to domain of practice
	From external domain to domain of professional practice

	Personal domain
	From external domain to personal domain
	From external domain to domain of professional practice to (reflective link) personal domain
	From external domain to domain of professional practice to domain of consequence to personal domain
	From external domain to domain of consequence to personal domain

	Domain of consequence
	From external domain to domain of practice to domain of consequence
	From external domain to domain of consequence


	Conclusion and implications
	References
	Acknowledgments

	0557-FullPaper-Peleg
	Problem statement
	Addressing the problem: Listening to complexity (L2C)
	Theoretical perspectives
	Methodological approach
	Findings
	Conclusions and implications
	References

	0563-FullPaper-Schneider
	Introduction
	Dual eye-tracking settings and cross-recurrence graphs
	Methods
	Experimental design, subjects and material

	Analyses
	Augmenting cross-recurrence graphs
	Qualitative analysis

	Detecting imbalances of participation in the eye-tracking data

	Discussion
	Conclusions and implications
	References
	Acknowledgments

	0566-FullPaper-Hartmann
	Introduction
	Study by Loibl and Rummel (2014)
	Pretest
	Quantity and quality of student solutions
	Posttest

	Analysis of communicative patterns during problem solving
	Results
	Conclusions and implications
	References
	Acknowledgments

	0570-FullPaper-Hickey
	Introduction
	Associationism vs. constructivism in new learning technologies
	Relevant findings from the Design Principles Documentation Project
	Summary and conclusions
	Endnotes

	0574-FullPaper-Hickey
	Introduction
	Participatory social learning and the Assessment BOOC
	PLA design principles and corresponding features
	PLA principle #1: Use public context to give meaning to knowledge tools
	Public wikifolios
	Self-contextualization at registration
	Peer networking groups and peer location tools

	PLA principle #2: Reward productive disciplinary engagement
	Peer commenting
	Peer endorsement and promotion
	Participatory feedback
	Digital badges

	PLA principle #3: Evaluate artifacts via local reflections
	Contextual, collaborative, and consequential reflections

	PLA principle #4: Let individuals assess their understanding privately
	Ungraded self-assessments

	PLA principle #5: Measure aggregated achievement discreetly
	Time-limited multiple-choice achievement tests


	Conclusions
	References

	0577-FullPaper-Dornfeld
	Introduction
	Methods
	Participants
	Data sources
	Analysis
	Qualitative analysis
	Quantitative analysis


	Findings
	Group differences in talk and changes over time
	Conceptual understanding over time

	Overall, we see that Group A’s discourse included unproductive debate and frequent interruptions during explanations, which resulted in incomplete reasoning in decision-making. Group B’s discourse included repetition of suggestions to indicate confirm...
	Discussion
	Implications and conclusion
	References
	Acknowledgments
	Appendix

	0583-FullPaper-Lanouette
	0584-FullPaper-Bereiter
	The Epistemology of Science
	and the Epistemology of Science Teaching
	Carl Bereiter, University of Toronto, carl.bereiter@utoronto.ca
	Introduction
	Can students carry out disciplinary knowledge production?
	Kirschner does not object in principle to education based on the epistemology of disciplines. His objection is a practical one: It’s too hard; students aren’t equipped for it. Although he draws on theoretical backing from Piaget and Vygotsky in his 20...
	The crucial importance of progressivity in knowledge
	Students as practitioners of progressive science
	The knowledge creation/ knowledge building alternative
	Conclusion
	References


	0587-FullPaper-Azevedo
	Introduction
	Theoretical framework
	Methods
	Analysis and results
	Averted vision
	The body as medium of communication
	Gesturing
	Highlighting
	Measuring and way finding


	Conclusions and implications
	References
	Acknowledgments


	600s_FullPapers_Complete
	0602-FullPaper-Vitale
	Introduction
	Student ideas about density
	Knowledge integration and graphs
	Research overview

	Iteration 1
	Student and school sample
	Materials
	Pretest and posttest
	Curriculum unit

	Analysis
	Pretest and posttest
	Curriculum unit
	Case study
	Discussion


	Iteration 2
	Student and school sample
	Materials
	Curriculum unit changes

	Analysis
	Pretest and posttest
	Curriculum unit


	General discussion
	Conclusions
	References

	0603-FullPaper-Vogel
	Mathematical argumentation
	Scaffolding mathematical argumentation
	Goals of the study

	Research questions
	Methods
	Participants and design
	Setting and learning environment
	Conditions of the learning environment and learners’ pre-requisites
	Instruments and outcome measures

	Results
	Discussion and conclusions
	References

	0630-FullPaper-Sankaranarayanan
	Introduction
	Theoretical foundation
	Collaboration platform
	Results
	Methodology
	Specifying the model
	Survival model results
	Taking a closer look: Post hoc analyses of results

	Discussion
	Conclusions
	References
	Acknowledgement

	0654-FullPaper-Ma
	0658-FullPaper-Svihla
	Major issues addressed and significance of the work
	Theoretical background
	Methodological approach
	Setting and participants
	Data sources
	Analysis

	Findings
	The story, as prototyped, at a particular moment in time
	Reflections on finding the story
	Conclusions and implications

	References

	0660-FullPaper-Siebert-Evenstone
	Introduction
	Theory
	Methods
	The engineering virtual internship RescuShell
	Discourse analyses
	Coding student chats
	Epistemic Network Analysis
	Comparison of network models


	Results
	Strophe and moving stanza window models for the hydraulic team
	Comparing connections within activities
	Contrasting connections between individuals

	Discussion
	References

	0667-FullPaper-McKenney
	Introduction
	Theoretical underpinnings
	Factors affecting the uptake and use of scientific outputs
	Modes of research-practice interaction
	Toward publically-accessible learning sciences insights

	Methods
	Focus and approach
	Data collection and analysis

	Results
	RDD: Science Literacy Initiative
	DB(I)R: PictoPal
	Teacher communities: Knowledge Building
	Cross-case analysis

	Conclusion and implications
	References
	Acknowledgments

	0668-FullPaper-Chen
	Introduction
	Method
	Classroom contexts
	Research design
	Data sources and analyses

	Results
	Content analyses of the knowledge building discourse
	Questioning moves in the online discourse
	Patterns of build-on notes

	Content analysis of individual portfolio notes

	Discussion
	References
	Acknowledgments

	0672-FullPaper-Visintainer
	0680-FullPaper-Brasel
	Introduction
	Conceptual framework

	Methods
	Research context
	Data and analysis
	Qualitative analysis


	Findings
	EPR 1: Misaligned framing for lesson planning
	EPR 2: Using student work as a scaffold into ambitious practice
	EPR 3: Inadequate framing for data use
	Episode 4: Coordinating evidence to scaffold participation

	Conclusions and implications
	References
	Acknowledgments

	0681-FullPaper-Hew
	Introduction
	Conceptual framework
	Data collection and analysis
	Observation of science lessons
	Interviews with teachers and principals
	Focus group discussions with students


	Findings and discussion
	Conclusions
	References
	Acknowledgments



	0464-FullPaper-Tan.pdf
	Introduction
	Conceptual framework
	Methods
	Analysis

	Findings
	Vignette 1: Quentin’s letter to his 5th grade teacher
	Vignette 2: Power-Sucking Pigs, 6th grade & 6th grade science
	Vignette 3: Grand Climate Change (7th grade)
	Vignette 4: Summer Engineering Program (7th and 8th grades)
	Discussion

	Conclusions and implications
	References
	Acknowledgments

	0575-FullPaper-Basu.pdf
	Introduction
	The CTSiM learning environment
	A generalized scaffolding framework for OELEs
	Method
	Findings
	Science and CT learning gains and modeling proficiency
	Effective and suboptimal uses of desired modeling strategies

	Discussion and conclusions
	References
	Acknowledgments

	0678-FullPaper-Roque.pdf
	Introduction
	Background
	Design of Family Creative Learning
	Studying families’ experiences
	Settings and participants
	Data collection and analysis

	Results
	Sandy and Pete: Leveraging each other’s interests and strengths
	Case analysis

	Rosa, Sonia, and Clara: Stepping back and stepping in
	Case analysis

	Tim and Ethan: From regulating to facilitating
	Case Analysis


	Discussion: Enabling and supporting parents as learning partners
	References


	Volume2Content
	Pages from Volume1Content
	600700_FullPapers_Complete
	0692-FullPaper-Grover
	Introduction
	Design-based research methodology for designing and refining FACT
	Stakeholders as ‘design partners’ and iterative research design


	The novelty of the curricular materials and the online platform in this context necessitated drawing from learning theory and past research on children and programming as a foundation and starting point for the initial designs of FACT.  Using ideas as...
	Guided by findings from preliminary explorations and the design-based research (DBR) approach, empirical investigations were conducted over two iterations (hereafter referred to as Study1 and Study2) of teaching FACT in a public school classroom. In k...
	The two iterative studies involving the use of FACT in a middle school classroom investigated the research questions: RQ1- What is the variation across learners in achieving desired outcomes through FACT, specifically the learning of algorithmic flow ...
	Teaching the curriculum face-to-face first (in Study1) without the constraints of the online medium afforded a focus on the pedagogical content knowledge or PCK (Shulman, 1987) designs as well as design of assessments and surveys for gathering feedbac...
	DBR with a difference

	It should be noted that in designing a curriculum with clear a priori operationalized outcomes (represented by designed measures) and refining it to create an optimal learning experience that also results in learners achieving those desired outcomes, ...
	Methods
	Participants and procedures
	Data measures
	FACT curriculum and pedagogy
	Refinements to learning environment after Study 1
	Analysis and results

	Comparative analysis of Study 1 vs. Study 2
	Computational learning and PFL (Transfer)
	Perceptions of computing

	Final project, presentation and interview as performance assessments in Study 2

	Discussion
	Reflections on future improvements
	DBR lessons and future work

	References
	Acknowledgments




	AllContentEmbedded_Volume2.pdf
	Volume2Content
	600700_FullPapers_Complete
	0695-FullPaper-Orton
	Introduction
	Practical motivation
	Theoretical perspective
	Methods and data sources
	Results
	Attitudinal outcomes
	Skills assessment outcomes

	Discussion
	Conclusion
	References
	Acknowledgments

	300s_ShortPapers_Complete
	Symposia_Complete.pdf
	0475-Symposium-Shirouzu
	Introduction
	Theory of “how people learn” as the core of educational reforms
	Integrative points illustrated through collective works
	The significance of the contributions

	Key issues and contrasting scaling-up approaches

	Building Cultural Capacity for Innovation
	Theory, practice and assessment of Knowledge Constructive Jigsaw
	Three-level model of conceptual change and theory of constructive interaction
	Framework of the Knowledge Constructive Jigsaw and its outcomes
	Assessment tools for future

	Knowledge Constructive Jigsaw in order to acquire a communicative knowledge base in high school ESL classrooms
	Student learning in KCJ classes
	Teacher learning from designing KCJ classes

	Networking of networks of the Knowledge Constructive Jigsaw project
	International panel: Partners in Building Cultural Capacity for Innovation
	References

	100s_Poster_Complete.pdf
	200s_Poster_Complete.pdf
	300s_Poster_Complete.pdf
	400s_Poster_Complete.pdf
	500s_Poster_Complete.pdf
	600s_Poster_Complete.pdf
	700s_Poster_Complete.pdf
	Workshops_Complete.pdf
	FullWorkshop_Fischer
	Core topics in the Learning Sciences
	Goals and scope of the workshop
	Planning of a Learning Sciences introductory course
	Editing the NAPLeS video resources to embed them into the introductory Learning Sciences course

	Structure and schedule
	1. Welcome and introduction to NAPLeS and the webinar series (20 minutes)
	2. Collection and discussion of core topics and methods in the Learning Sciences. (90 minutes)
	3. Report and discussion of how the webinars can be used as resources for the course. (30 minutes)
	4. Collection of other resources that can be used for the syllabus (30 minutes)
	Break
	5. Hands on video editing introduction (30 minutes)
	6. Watching the videos and making a plan for editing (110 minutes)
	7. Video editing (70 minutes)

	References

	ECW_Complete.pdf
	Blank Page
	CompleteDC.pdf
	0417-Poster-Wu.pdf
	
	Blank Page
	PT_Complete.pdf
	PractionersTrackDescription.pdf
	AllContentEmbedded11_Part3.pdf
	Volume2Content
	CompleteDC.pdf


























