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Abstract: This paper documents the naturally occurring ways in which very young children 
encounter opportunities for inquiry in their everyday lives. Understanding these early 
childhood practices is a necessary first step in drawing on these practices as resources for 
science inquiry learning. Using approximately 35 hours of interactional video data of a two-
year-old girl in home and preschool settings, I describe the inquiry practices in which she 
engages at home, particularly how she orchestrates adult support for inquiry, and how she 
draws on aspects of her home inquiry practice in school. Based on her everyday experiences 
with inquiry and the common interactional arrangements of home and school environments, I 
suggest ways for conceiving of each setting as having affordances for the support of science 
inquiry among very young children.  

Introduction 
Researchers are seeking to identify resources for science classroom learning in the rich variety of practices 
found within children’s  everyday   lives.  These   resources   include  ways  of   thinking  and   talking  about  everyday  
experiences which are embedded within cultural communities and their practices (Bricker & Bell, 2007; 
Hudicourt-Barnes, 2003; Warren, Ogonowski, & Pothier, 2005). The literature documents everyday practices as 
rich, varied, and most importantly productive for science learning. However, few have spent time articulating 
the details of the interactional arrangements in which these practices are embedded (Stevens, Satwicz, & 
McCarthy, 2008), or examined how differences in the kinds of interactions across contexts impact participation 
in these practices as resources for learning. It is within interactions that individuals do the work of trying to 
understand everyday experiences. Individuals work together in interactions to mutually co-construct meaning, 
contexts, and the activity itself (Erickson & Schultz, 1997). If everyday activity provides resources for science 
inquiry,  we  must  understand  how  people  mutually  orient  to  and  “do”  inquiry  in  their  everyday  lives.   

I begin this paper with a discussion of current conceptualizations of everyday inquiry. I then follow one 
child across two settings to understand the ways she works to draw in adults to support her questioning, the 
responses of adults in various settings, and the resulting co-constructed activity. I also explore the affordances 
of the interactional arrangements in which these naturally occurring inquiry experiences occur across the 
multiple  contexts  of  this  child’s  life, and how practices found in one context may be drawn upon in another. 

What We Know About Everyday Inquiry 
Current research shows that people build their knowledge based on everyday experiences. As toddlers, we build 
explanatory accounts to help us make predictions about what might happen in the future (Hawkins & Pea, 1987), 
and much of these explanatory accounts are influenced by the ways we learn to notice, ask questions, and 
provide explanations (Crowley, Callanan, Jipson, et al., 2001; Goodwin, 2007). From the very first moments of 
our lives, the communities in which we live shapes the ways we observe, think, and talk about the world (Cole, 
2007). Despite the importance of these everyday experiences for very young children, we have an inadequate 
understanding of them (Callanan & Jipson, 2001). While   existing   research   has   examined   young   children’s  
causal questions in everyday settings (Callanan & Oakes, 1992; Hood & Bloom, 1979), causal questions are 
only one element of inquiry, and not all good inquiry takes the form of causal questions. There are also many 
ways of participating in inquiry beyond questioning. Thus, the existing literature provides only a start to 
understanding  children’s  early  inquiry  experiences. A more  detailed  examination  of  children’s  encounters  with  
inquiry within everyday contexts is needed. 

Many researchers argue there are important similarities between everyday thinking and how scientists 
think about inquiry: both attempt to provide explanations of our world, and both use many of the same intuitive 
practices to understand complex phenomena (Hawkins & Pea, 1987; Ochs, Gonzales, & Jacoby, 1996). Dewey 
(1981) argues inquiry in all settings is the process of noticing a problematic situation and working to better 
understand that situation in a way that allows for a satisfactory resolution to the problem. This may include 
questioning,   relating   the   problem   to   other   problems,   or   representing   and   discussing   the   problem.   Dewey’s  
definition of inquiry is applicable to both an informal everyday sense of inquiry as well as a formal scientific 
one, although the rules and norms for a satisfactory resolution in everyday inquiry are different than those for 
formal science (Hawkins & Pea, 1987). While everyday inquiry is not the same as classroom or professional 
science inquiry, it shares important patterns and can help build a foundation for later inquiry learning. Rather 
than see the everyday and scientific as dichotomies, some (Dewey, 1981; Ochs & Taylor, 1992; Stevens & Hall, 
1998; Warren, Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001 among others) argue for a 

© ISLS 315

ICLS2012 Volume 1: Full Papers



continuum  view  that  allows  us  to  avoid  the  “prejudicial  notion  that  there  is  some  gap  in  kind  (as  distinct  from  
degree)  between  the  child’s  experience and the various forms of subject-matter  that  make  up  the  course  of  study”  
(Dewey, 1981, p. 472). Thus the challenge becomes how to characterize the inquiry activity of everyday 
practice in such a way that we can better understand how to draw upon these practices as resources for 
discipline learning. This includes understanding the practices themselves, but also considering how these 
practices do or do not move across context boundaries. Only a handful of researchers examine science and 
inquiry learning in both everyday and classroom environments, conceptualizing the everyday lives of children 
as places where they gain important resources for learning (Bricker & Bell, 2007; Hudicourt-Barnes, 2003; 
Mehus, Stevens, & Grigholm, 2010; Warren et al., 2001; Warren, et al., 2005; Zimmerman & Bell, 2007). 
However, only one set of these researchers has examined home and school contexts for preschool aged children 
(Mehus et al., 2010).  

This paper furthers prior work by examining everyday inquiry practices as they are embedded in 
naturally occurring activity. I focus on examining extensive video interactional data of one two-year old child, 
Marie, across both home and preschool settings over the course of several months. Through observations of 
Marie’s  everyday interactions with her parents, brother, preschool peers, and teachers, I identify and analyze 
opportunities for inquiry within naturally occurring interactions. In this paper I (1) identify the characteristics of 
Marie’s   inquiry,   particularly   with   regard   to the ways in which she orchestrates resources to understand 
phenomena and support her inquiry, and (2) examine how different interactional arrangements (across home and 
school settings) affect the inquiry practice. I conclude this paper with (3) a discussion of some of the ways we 
might begin to conceive of the affordances of each particular context as we consider the design of future science 
inquiry learning, and pose questions raised by this cross context analysis. 

Research Methods 
The data in this paper come  from   the  LIFE  Center’s  Early  Learning  Across  Contexts   (ELAC)  project led by 
Reed Stevens. ELAC is designed to explore the everyday lives of young children across multiple settings. The 
data consist of over 500 hours of video data from both home and school settings for seven focal participants (2 
to 5 years-old) across five classrooms in two different preschools in a large urban Western city. Observations 
were made over period of three to six months in 2009. By observing children in multiple settings and among 
different interactional arrangements (e.g., with parents, peers, siblings, teachers) ELAC seeks to capture the 
diversity and complexity of the social environments within which and through which young children learn.  

For the purposes of this paper I focus my analysis on one child, Marie. At the beginning of observation 
Marie is two years old but she turned three during the study. She has an older brother, Evan, who is six at the 
beginning of observations and turned seven during data collection. Marie’s   mother   (a   doctor)   and   father   (a  
marine biologist) share responsibility for child-care within their home. We have four months of observations for 
Marie at home (20 hours over 11 days), and three months of video of Marie at school (14.5 hours over 8 days).  

My process of analysis followed guidelines set forth by Erickson and Schultz (1997) and Pomerantz 
and Fehr (1997). After initial capture of video data, content logs were created describing major activity and 
interactions (Jordan & Henderson, 1995). I then viewed the video again, following interactional analysis 
methods to look for patterns in the interaction. Interactional analysis examines everyday social interactions and 
the underlying social organization of those interactions as demonstrated through the activity of the participants 
in their mutual orientation to each other and the context (Goodwin & Heritage, 1990). A primary assumption of 
this approach is that the conduct of everyday life is sensible and meaningful for those involved in the interaction 
(Pomerantz & Fehr, 1997). When observing children, Ochs (1979) articulates the need to pay special attention 
to the multiple ways in which children may participate in interactions, particularly as children may follow 
different norms than adults. Ochs highlights  children’s  gesture  and  gaze  as  particularly important for very young 
children’s   communication.   As   such,   my   full   transcripts   (not   included   here   for   purposes   of   brevity)   include  
separate columns for action, gaze, and body orientations temporally aligned with talk for each interaction.  

I focused my initial analysis of Marie at home on one particular sequence of activity. This activity 
occurs during one afternoon of pool play when Marie and Evan are home with Dad. I chose this sequence 
because it illustrates a broader pattern of an inquiry practice within the full corpus of Marie’s   family   data. 
During the 35 minutes of play in their backyard pool several series of questions, conversations, and explorations 
occur. In this article I focus on a sequence of questions and explorations about attempting to read a thermometer 
and to understand how water changes with temperature. Using this interactional pattern as a base of comparison, 
I discuss similar patterns within all of the data of Marie at home. My analysis of Marie at school examines 
whether she initiates or engages in this inquiry practice when at school. One particular school interaction will be 
examined in depth to determine to what extent Marie may be engaging in a similar pattern of activity, drawing 
on features of interaction similar to those within the home inquiry practice. Finally, I consider the interactional 
features that are present across contexts and raise questions about the extent to which interactional preferences 
and norms within contexts  enhance  or  inhibit  Marie’s  inquiry  practice.   
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Marie’s  Inquiry  at  Home 
In this section I provide a series of verbal snapshots from an unfolding interaction initiated by Marie and 
focused on a thermometer. I will examine this interaction with the thermometer, consider the broader activity of 
the afternoon of pool play in which it occurs, bring to bear relevant examples found throughout the home data, 
and compare these interactions with relevant literature. I begin this analysis by presenting the unfolding 
interaction   in   terms   of   Marie’s   initiation   and   Dad’s   response.   I   then   consider   the   role   of   questions   and  
interactional preferences, before concluding with a discussion of the co-construction of these interactions and 
argue that within these interactions Marie and Dad together orient to an established family practice.  

Marie as Initiator  
Marie frequently initiates inquiry interactions, often times with repeated requests. Marie  repeatedly  asks  “What  
is this for?”  while  Dad  is  interacting  with  Evan, and  is  eventually  successful  in  gaining  Dad’s  attention.  These  
tactics   for   gaining  Dad’s   attention   might   not   be   considered   appropriate   within   adult   social   norms, but Ochs 
(1979) asserts that we must recognize children operate under different norms for both verbal and non-verbal 
communication. An adult repeating a question eight times would likely be heard as inappropriate, but in this 
case,  Marie’s   repeated   questioning   is   successful   at   initiating   an   interaction   with  Dad without admonishment 
from him, suggesting the repetitions are considered appropriate for this child-parent interaction.  

This pattern of Marie initiating inquiry interactions is also visible across multiple instances throughout 
the home data. In the afternoon  of  pool  play  Marie  offers   ten   total   invitations   (e.g.  “Look Dada! Look Dada”  
while pointing to a bug,  or  “Look   it!  Look  at  down   there!”  while   jumping  and  pointing   to  a  spot  on  the  pool  
floor). Eight of these initiations result in interaction, and four interactions are extended consisting of more than 
one back-and-forth exchange. During other observations, Marie initiated extended inquiry interactions with 
Mom  when  at  the  zoo  regarding  a  crow’s  feather  she  found  in  a field, with Mom when observing their recently 
hatched butterflies, and with Dad when asking why he was moving a plant in their garden. These examples 
show a pattern of Marie orchestrating support for inquiry from both Mom and Dad. Through these initiations 
Marie demonstrates an ability to recognize phenomena and objects that she has questions about and that she sees 
as interesting or problematic. This evolving habit  of  noticing  suggests  Marie’s  developing   epistemology   in   a  
way similar to the developing habits of noticing described by Stevens and Hall (1998) in their description of 
disciplined perception. Marie also demonstrates her interest in exploring these phenomena and objects with Dad 
as well as her ability to successfully draw Dad into interaction to explore these problems.  

Dad Responds To and Shapes Unfolding Inquiry  
Dad’s  response  to  Marie’s  question  is  critical  for  supporting  the  unfolding  inquiry.  During pool play, both Marie 
and  Evan  make  bids  for  Dad’s  attention. When Dad  responds  to  Marie’s   initiations (as he does 8 out of her 10 
initiations, although  sometimes  only  after  Marie’s  repeated  requests) he does so by shifting his focus of talk and 
gaze, as well as shifting his body orientation and location in the pool to engage with Marie. In the case of the 
thermometer, Dad begins by physically facing Marie while responding to her question: 

 
Dad: That's for telling the temperature of something. Telling 
whether something, it tells you whether it's hot or cold. 

Dad moves closer to Marie and thermometer. 

Dad: Look if. See the red in there. The red line? If the red is, if 
the   red   line  goes  up   in  here   in   this   red  area   it’s  hot.  And   if   it  
goes  in  the  blue  area  it’s  cold. 

Dad points to various parts of thermometer 
in  Marie’s  hand  as  he  describes  how  the  
thermometer works. 

 
Through this interaction Dad provides a further explanation of how the thermometer works, 
describing hot and cold with regard to the colors and lines printed on the thermometer.  

After  Dad’s  initial  response  to  Marie’s  question,  he  prompts  her  to  further  explore  the  thermometer  by  
encouraging  Marie  to  try  to  read  the  thermometer,  saying,  “So  is  it  hot  or  cold  right  now?”  At  this  point  we  also  
Dad has shifted his gaze from the thermometer to looking at Marie as he asks the question. Both his question 
and  his  gaze   indicate   to  Marie   that  an  answer   is  expected  of  her.  After  Marie’s   response   that   it   is  cold,  Dad  
provides  a  correction  of  her  thermometer  reading  by  saying,  “It’s  sort  of  in the  middle,  isn’t  it?”  He  continues  to  
provide additional information to Marie about reading the thermometer by explaining that the temperature is 
“starting”   to   get   warm   and   reading   “about   twenty-five   degrees”.   This   interaction   involves   back   and   forth  
exchanges between Marie and Dad in which Dad supports an exploration of what the thermometer is and how to 
use it. Through these exchanges, Marie has an opportunity to explore the object about which she first asked. 
Together, Marie and Dad co-construct an opportunity for inquiry  in  response  to  Marie’s  initial  question.   

Although   much   literature   tends   to   focus   on   the  ways   in  which   parent   explanations   shape   children’s  
understanding and sometimes the ways in which parents shape the actual types of interactions with a 
phenomena that children have (Crowley, Callanan, Jipson, et al., 2001; Crowley, Callanan, Tenenbaum, & 
Allen, 2001; Crowley & Galco, 2001; Crowley & Jacobs, 2002; Fender & Crowley, 2007), most of these studies 
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do so within the context of a highly designed   setting   such   as   a   science   museum   exhibit.   However   parents’  
actions  serve  to  shape  children’s  experience  and  interpretation  of  the  world  well  before  they  are  old  enough  to  
benefit from these kind of designed settings (Cole, 2007). In this section I presented some of the ways that, in 
response   to   a   child’s   initiation,   parents   impact   children’s   experiences   in   daily   encounters   with   everyday  
phenomena by shaping interactions and providing material resources to support inquiry.  

The Role of Questions  
Questioning, exploring, and observing are interrelated through this practice, as they are within the practices of 
science inquiry more broadly. Questions help to drive much of the activity throughout this and other inquiry 
practices (Penney & Stevens, 2011). While  Marie’s  first  question  (“What  is  this  for?”)  is  an information query, 
other forms of questions play an important role in the interactions. Another question form includes those of a 
more  imaginative  nature:  hypothetical  “What  if?”  questions.  A question of this form occurs in a later portion of 
the thermometer interaction when Dad asks Marie what will happen if the pool is one hundred Celsius.  
 
Dad: And, Marie, you know what happens if it goes up up up, 
way up to here? 

Marie drops thermometer. Dad moves 
toward Marie, picks up thermometer.  

Marie: What?  
Dad: If it gets up to a hundred do you know what will happen?  
Marie and Evan: What?  
Dad: Water will start to boil and turn into steam. Dad holds thermometer, looks towards Evan.  
Dad: Would you like to be in there if it was a hundred degrees 
Celsius? 

Dad steps away. Marie watches 
thermometer. Evan picks up thermometer.  

 
Dad’s  last  question asks Marie and Evan to imagine what it would be like to be near (or in) boiling water. This 
sort of hypothetical question asks the children to imagine being in the pool with boiling water, and what boiling 
water is like to experience. This form of imaginative embodiment is an important way that children can engage 
in inquiry and reasoning and a practice which is used by scientists (Ochs, et al., 1996). 

Hypothetical questions may also be causal questions. Later in the afternoon of pool play, we see Marie 
initiating an interaction focused on a white spot on the otherwise blue pool floor. Marie has been pointing out 
the  spot  with  excited  talk  (“Look  it!  Look  it  down  there!”)  and  gesture  (pointing  and  jumping  on  the  spot)  for  40  
seconds while Dad and Evan continue the thermometer interaction. Dad finally shifts to a shared focus on the 
spot with Marie, affirming that Marie has noticed something interesting through both his shift in gaze towards 
the  spot  and  his  comment  of  “Oh!  That  is  an  interesting-”.  This affirmation reinforces for Marie that this sort of 
thing is of value to perceive, and his continuing response, “Why  do   you   think   it’s  white   there?”, encourages 
exploration, further reinforcing her evolving disciplined perception. This causal question about why the pool 
floor is white only in that one spot asks Marie to consider possible explanations for why something is the way it 
is. This is an important question form within scientific inquiry practices (Hawkins & Pea, 1987).  

Interactional Preferences  
Although at times we see Marie interacting with both a parent and her brother, there is interactional evidence to 
suggest that within the inquiry practice she has a preference for interaction that involves only herself and a 
parent. In the pool interactions we see this in a few ways. First, when Marie does invite a participant by name it 
is only Dad. Second, although there are a few occasions when Marie shares a joint-focus with Evan and Dad, in 
both cases she quickly leaves the interaction and shortly begins   to  attempt   to  draw  Dad’s  attention   to  a  new  
phenomenon. For example, when Evan asks a question Marie terminates her interaction with the thermometer 
by  walking  to  another  place  in  the  pool,  and  then  attempts  to  draw  Dad’s  attention  to  a  spot  on  the  pool floor. 
Shortly thereafter, once Evan joins Dad and Marie near the spot on the pool floor, Marie walks away and returns 
to the thermometer. Through these actions Marie is working to initiate and maintain interactions in which only 
she and Dad share the joint focus.  

The interactional evidence to support a preference within this family for interaction with one child at a 
time  is  furthered  by  examining  interactions  from  Dad’s  standpoint.  When  Dad  invites  either  child  to  engage  in  
an activity by name, he only does so with one child at a time. We see this when he names Marie in his 
hypothetical question about the thermometer. Dad does occasionally split his attention between Marie and Evan, 
as seen in examining his gaze (after both Evan and Marie chime in with  “What?”  in  response  to  Dad’s  question  
about being in a pool that was one hundred degrees); Dad looks at Evan, not Marie, as he answers the question 
he posed. However, on the whole, Dad goes to great lengths to maintain an interaction with one child at a time. 

Co-Constructors of a Family Practice   
Marie and her parents play different roles within the co-constructed inquiry. Marie often serves as the identifier 
of the phenomenon of interest through her observations of phenomena or artifacts, and her requests for Mom 
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and Dad to pay attention to those foci. When these initiations are successful, Dad or Mom will then share a 
joint-focus with Marie. This joint-attention can be seen through both the talk—when a shared talk focus is 
established—as well as gaze and body observations—how gaze and bodies orient towards the focus and other 
participants within the interaction. Once a shared focus has been established, Mom or Dad tend to shape the 
nature of the inquiry that is occurs. For example, Dad does this, through the description of the thermometer and 
his attempts to help Marie learn how to read the thermometer.  

Adults are often conceptualized as providing support for children as they encounter phenomena, but we 
do not as often characterize children as agents in gaining  that  support.  Marie’s  act  of  drawing  attention  to  the  
phenomena she finds problematic and interesting (as shown through her questioning) leads to sustained inquiry 
only when Dad or Mom engage with Marie, but also only as long as Marie demonstrates interest. Thus this is a 
co-constructed practice in which both the actions of Marie and parent are critical components of developing 
inquiry. However, although the practice is co-constructed, Marie often plays the pivotal role of bringing 
attention to the focus of inquiry. She has developed a sense of how to initiate the inquiry practice with her 
observations and questions. She is also gaining experience with hearing and asking many forms of questions 
(information seeking, imaginative hypothetical, causal) that are a part of the inquiry practice. 

The pattern of interaction demonstrated in this paper, along with reoccurring evidence of this pattern 
throughout the home data, support the argument that this inquiry practice is well established within this family. 
This claim is supported by the frequency with which the practice occurs in the short pool playtime (12 short, 7 
extended interactions in  36  minutes,  30%  of   total  pool  playtime),   suggesting   the  participants’   familiarity  with  
the practice. Related to this is   the   participants’   repeated   shared orientation to the practice, and postural 
movements to maintain the practice (McDermott, Gospondinoff, & Aron, 1978). Finally, the existence of the 
practice within other interactions between Marie and her parents on many of the observed days supports that this 
inquiry practice is a well-established routine through which Marie engages with both Mom and Dad.  

Finding the Home Inquiry Practice at School 
It  is  an  open  question  whether  and  how  practices  such  as  this  family’s   inquiry travel across contexts (Stevens, 
Wineburg, Herrenkohl, & Bell, 2005). Does Marie carry her inquiry practice beyond the home context? This 
question is worth exploring in detail, because if want to leverage practices that are embedded within particular 
contexts for discipline learning, we need to understand the interactional arrangements in multiple settings that 
can support the practice. As shown in the above analysis, Marie competently engages her parents in inquiry of 
phenomena that interest her at home. In this section of analysis, I consider an interaction between Marie and a 
teacher to determine if Marie brings any characteristics of her home inquiry practice into her interactions within 
the preschool setting. In particular, I look to see if Marie has similar success in recruiting adults in preschool to 
joint inquiry as she does frequently at home, and examine how she attempts to draw others into interaction. 

As we consider the ways Marie may bring aspects of her home inquiry practice to the preschool setting, 
we can examine the ways in which Marie may draw attention to interesting phenomena or attempt to draw 
adults into interaction. However, the ways in which other participants within the preschool setting interact with 
Marie is a critical component of whether an interaction similar to the home inquiry practice occurs. Thus, as we 
examine   the   following   episode   that   took   place   during   snack   at  Marie’s   preschool   (approximately   one   month  
before the afternoon of pool play), we will look both for the ways in which Marie attempts to initiate 
interactions as well as the  ways  in  which  adults  and  other  children  respond  to  Marie’s  initiations.  

During the episode that follows, several children are gathered around a table eating their morning snack. 
All the children in this particular classroom are ages two to three years. Jane, Scott, and Marie are seated on one 
side of the table, while Anne and Rose are on the other side. Stacey, a teacher, stands nearby as she takes care of 
the class cricket terrarium. After a question from Marie and a request from Scott to see the crickets, Stacey 
places the terrarium on the snack table in front of the children and then sits down between Anne and Rose. 
Shortly after Stacey moves the terrarium to the snack table, Marie begins to ask questions about the crickets. 
Marie  begins  by  asking  an   imaginative  hypothetical  question:  “What’s   if   the  crickets  got  out?”  This  begins a 
pattern   of   back   and   forth   questions   and   responses   between   Marie   and   Stacey.   Stacey   responds   to   Marie’s  
question  that  she  doesn’t  think  the  crickets  can  escape  from  “the  cricket  house.”  She  says  this  is  because  they  
(the classroom) have a good cricket house.  

Marie’s   question   is   of   a   similar   type   to   a   hypothetical   question  Dad  might   ask   as   part   of   the home 
inquiry practice (“Would   you   like   to   be   in   here   if   it   was   a   hundred   degrees   Celsius?”).   Stacey’s   response  
emphasizes, and supports with evidence (they purchased a good terrarium), why   the   cricket   escape   won’t  
happen. In the continuing interaction, Marie keeps asking imaginative hypothetical questions about a cricket 
escape   (“What   if   they   got  out  and   they  crawled  over   your  head  and  onto  your  eyes?”,  “What if they got out 
and … chase  them?”,  “What  if  crickets  get  out  and  got  on  your  head  for  a  whole  week?”)  After  each  variation  of  
the question, Stacey provides an explanation that communicates in one way or another that the crickets cannot 
escape and should not escape for safety reasons. There is a playful pattern to the back and forth in which Marie 
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finds new  and  ever  more  dramatic  ways  of  describing  a  cricket  escape  while  Stacey  explains  how  it’s  not  safe  
for them and she would return them to their home.  

Within this playful exchange Marie is once again demonstrating her ability to identify a phenomenon 
of interest and to initiate an interaction to explore that phenomenon. Marie uses imaginative hypothetical 
questions similar to those used by her parents during home inquiry interactions to start and maintain this 
interaction. Thus Marie is drawing on home inquiry practices (hypothetical questions) while at school. However, 
Marie’s   repetition   of her question may indicate she is not getting the kind of response from Stacey that she 
wants (and is therefore not exploring the idea of a cricket escape in the way she desires). Additionally, it is 
important to note that this is the only episode within the 14.5 hours of school data in which Marie asks this kind 
of question, though Marie does on two occasions propose imaginative hypothetical situations to teachers. The 
sparseness of inquiry practice or related components in school may be the result of Marie’s  peers  and  teachers  
not orienting with Marie to shared inquiry in response to her initiations, as is the case in the example provided. 
This suggests a challenge for Marie if she continues to want to explore phenomena of interest to her in this 
school setting.    

Home  &  School  as  Settings  for  Marie’s  Inquiry  Practice  
This  section  addresses  the  issue  of  the  relationship  between  the  interactional  arrangements  and  Marie’s  inquiry  
practice. This is a comparative analysis of the home and school contexts. This includes a consideration of the 
similarities between home and school setting with regard to the interactional affordances of both contexts that 
support  Marie’s   inquiry.   It  also   includes  a  discussion  of  some  of   the  differences  between   the  affordances   that  
could allow for different kinds of inquiry interactions.  

The interactional arrangements both at home and school provide opportunities for children to ask 
questions. The afternoon of pool play and observation of crickets share several common interactional features. 
First, both arrangements had children and adults constrained within one area, allowing for the occasioning of 
mutual orientation to a shared focus. At the same time, neither of the arrangements has pre-defined topic of 
conversation (although of course every context has some limits). Because the children were physically 
constrained within an area, but not otherwise expected to interact in any particular way, they were free to 
discuss and explore anything within their immediate area. For Marie in the pool available material resources 
include the thermometer, while at school, once Stacey moves the terrarium to the snack table, available 
resources include the crickets. The provision of material resources of interest to Marie (e.g., thermometer, 
cricket terrarium) serves as a critical component of these arrangements. I would argue that these features of the 
arrangements supported the extended interactions, and in the case of the thermometer reoccurring interactions, 
around a shared focus.  

There are also important differences between the interactional arrangements found within the home and 
school settings. Most obviously, the number of children present in the school setting creates a different set of 
affordances for interactions. While at home it is possible and preferred to engage in single child-parent 
interactions, this is much more complicated to accomplish at school. Although the teacher to student ratio at 
Marie’s   school  allows   for  many  single  child-adult interactions, in the observations of Marie engaging in such 
interactions these tend to be short and interspersed with adult engagement with other children or adults. 
Additionally, although a few of these interactions include imaginative type exploration proposed by Marie to an 
adult (Marie imagines what might hatch out of an egg and discusses it with a teacher, Marie creates a clay snake 
and talks about its features with a teacher), the cricket episode is the only such case of extended imaginative 
questioning in which Marie is involved at school. There is some interactional evidence (not presented here) that 
suggest one-on-one is not a preferred form of interaction in the school setting. If Marie only engages in inquiry 
at home in one-on-one interactions with adults, then she may not initiate inquiry interactions with either her 
peers or groups of teachers and peers at school where these groups interactions are the preferred arrangements. 
These differing preferences, or norms, for interaction within home and school may have significant impacts on 
whether practices familiar within one context will be drawn upon in another context.  

Conclusions 
Dewey, among others (e.g., Nasir, Rosebery, Warren, & Lee, 2006; Stevens & Toro-Martell, 2003), argues for 
connecting  inquiry  experiences  across  settings  in  order  to  guide  children’s  development.   If Dewey is right, we 
must consider the unique affordances of home, school, and other settings in which children have opportunities 
for everyday inquiry with regard to how educators (e.g. parents, teachers, museum designers) can best connect 
the types of everyday experiences described in the above analysis with future experiences. In particular we 
should consider how children orchestrate support for inquiry, and the role of adults in shaping naturally 
occurring everyday inquiry, the available material resources, and purposefully designed learning opportunities.   

We see Marie drawing adults (Mom, Dad, Stacey) into interactions about real-world phenomena that 
are  problematic  and  interesting  to  her.  Adults  then  impact  the  development  of  Marie’s  observations  of  scientific  
phenomena as well as her epistemological theory of how to go about asking questions by shaping the way in 
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which those interactions unfold (Cole, 2007; Goodwin, 2007). In some ways Mom and Dad have already met 
Dewey’s   insistence   of   providing   future   opportunities   for   the   development of inquiry through repeated 
engagement in their shared inquiry practice. It is possible such a sustained series of experiences with inquiry, 
particularly if it is on one topic, would support the development of particularly rich science knowledge domains 
as  Crowley  and  Jacobs  have  observed   (2002).  This  possibility   is   supported  by  Crowley  and  Jacobs’  assertion  
that knowledge is collaboratively constructed within joint-engagement in examining phenomena of interest in a 
close child-parent relationship. If  this  is  the  case,  then  the  analysis  of  Marie’s  experiences  at  home  may  be  the  
first step in connecting everyday inquiry and knowledge with the more highly developed inquiry and knowledge 
found   in   Crowley   and   Jacobs’   islands   of   expertise.   This   may   happen over   time   if   Marie’s   questioning   of  
everyday phenomenon is continually supported by Mom and Dad through sustained interactions, provision and 
exploration of resources (e.g., books, film, internet), or other activities described by Crowley and Jacobs. This  
sort of sustained and joint-attention activity is one that is particularly well suited to the affordances of an 
environment in which one-on-one interactions are preferred, as  is  the  case  in  Marie’s  home.   

Within the classroom, attention to connecting the cricket questioning to other opportunities may end in 
a different form of activity. Because of the affordances of the classroom—the large number of students in 
particular—peer discussion and exploration are possible (and may be preferred) forms of interaction. For 
example, Stacey could encourage all the students to think about why it would be dangerous for crickets to be 
loose in the classroom.  Further interaction could lead to examining sources of information including their own 
observations of the classroom, experiences with bugs at home, or resources like books and the internet. 
Regardless of the direction in which the particular conversation flows,   given   the   children’s   interest   in   the  
crickets and their eagerness to discuss the crickets throughout snack time, by connecting this experience to 
others designed to foster the children’s  inquiry,  a  community  of  science  could  be  fostered.  In  so  doing,  Marie  
and  the  other  children’s  interest  in  the  crickets  could  be  the  base  for  meeting  the  explicit  goals  of  science inquiry 
education in providing opportunities for observing, questioning, seeking out resources, and explaining within a 
community of science learners (NRC, 1996).   

Within this paper I identified the way in which Marie draws adults into interactions about phenomena 
and  objects  of  interest  to  her.  I’ve  also  discussed  a  particular  practice  of  inquiry  in  which  Marie  often  engages  
with her parents. Through examining how Marie draws on similar forms of noticing and questioning in the 
school context, it seems that Marie is carrying some aspects of this home practice across context boundaries. 
However, the cricket episode is one of few within the data of Marie at school during which Marie utilizes 
imaginative hypothetical exploration or otherwise seems to draw on features of her home inquiry practice. Thus, 
it may be that the differing affordances of common home and school interactional arrangements (particularly the 
preferences for one-on-one versus many-on-one arrangements) inhibit Marie from drawing on her home inquiry 
practice  in  school.  If  resources  like  Marie’s  inquiry  practice  are  to  be  utilized  in  classrooms  for  science  inquiry  
learning, further studies examining interactional affordances of settings may shed greater light on the ways in 
which  interactional  arrangements  can  be  designed  to  support  children’s  use  of  resources  from  other  settings.   

References  
Bricker, L. , & Bell, P. (2007). "Um...since I argue for fun, I don't remember what I argue about": Using 

children's argumentation across social context to inform science instruction. Paper presented at the 
National Association for Research in Science Teaching.  

Callanan, M., & Jipson, J. (2001). Explanatory conversations and young children's developing scientific literacy 
In K. Crowley, C. D. Schunn & T. Okada (Eds.), Designing for science: Implications from everyday, 
classroom, and professional settings. Mahwah, NJ: Lawrence Erlbaum Associations. 

Callanan, M. A., & Oakes, L. M. (1992). Preschoolers' questions and parents' explanations: Causal thinking in 
everyday activity. Cognitive Development, 7, 213-233. 

Cole, M. (2007). Phylogeny and cultural history in ontogeny. Journal of Physiology - Paris, 101, 236-246. 
Crowley, K., Callanan, M., Jipson, J., Galco, J., Topping, K., & Shrager, J. (2001). Shared scientific thinking in 

everyday parent-child activity. Science Education, 85, 712-732. 
Crowley, K., Callanan, M., Tenenbaum, H., & Allen, E. (2001). Parents explain more often to boys than to girls 

during shared scientific thinking. Psychological Science, 12(3), 258-261. 
Crowley, K., & Galco, J. (2001). Everyday activity and the development of scientific thinking. In K. Crowley, C. 

Schunn & T. Okada (Eds.), Designing for science: Implications from everyday, classroom, and 
professional settings. Mahwah, NJ: Lawrence Erlbaum. 

Crowley, K., & Jacobs, M. (2002). Building islands of expertise in everyday family activity. In G. Leinhardt, K. 
Crowley & K. Knutson (Eds.), Learning conversations in museums. Mahwah, NJ: Lawrence Erlbaum. 

Dewey, J. (1981). The philosophy of John Dewey (Vol. 1 and 2). Chicago, IL: University of Chicago Press. 
Erickson, F., & Schultz, J. (1997). When is a context? Some issues and methods in the analysis of social 

competence. In M. Cole, Y. Engeström & O. Vasquez (Eds.), Mind, culture, and activity. New York, 
NY: Cambridge University Press. 

© ISLS 321

ICLS2012 Volume 1: Full Papers



Fender, J., & Crowley, K. (2007). How parent explanation changes what children learn from everyday scientific 
thinking. Journal of Applied Developmental Psychology, 28, 189-210. 

Goodwin, C., & Heritage, J. (1990). Conversation analysis. Annual Review of Anthropology, 19, 283-307. 
Goodwin, M. (2007). Occasioned knowledge exploration in family interaction. Discourse Society, 18(1), 93-110. 
Hawkins, J., & Pea, R. (1987). Tools for bridging the cultures of everyday and scientific thinking. Journal of 

Research in Science Teaching, 24(4), 291-307. 
Hood, L., & Bloom, L. (1979). What, when, and how about why: A longitudinal study of early expressions of 

causality. Monographs of the Society for Research in Child Development, 44(6), 1-47. 
Hudicourt-Barnes, J. (2003). The use of argumentation in Haitian Creole science classrooms. Harvard 

Educational Review, 73(1), 73-93. 
Jordan, B., & Henderson, A. (1995). Interaction analysis: Foundations and practice. The Journal of the Learning 

Sciences, 4(1), 39-103. 
McDermott, R., Gospondinoff, K., & Aron, J. (1978). Criteria for an ethnographically adequate description of 

concerted activities and their contexts. Semiotica, 24, 245-275. 
Mehus, S., Stevens, R., & Grigholm, L. (2010). Interactional arrangements for learning about science in early 

childhood: A case study across preschool and home contexts. Paper presented at the 9th International 
Conference of the Learning Sciences, Chicago, IL 

Nasir, N., Rosebery, A., Warren, B., & Lee, C. (2006). Learning as cultural process: Achieving equity through 
diversity. In K. Sawyer (Ed.), The Cambridge Handbook of the Learning Sciences. New York: 
Cambridge University Press. 

National Research Council (1996). National science education standards. Washington DC: National Academy 
Press. 

Ochs, E. (1979). Transcription as theory. In E. Ochs & B. Shieffelin (Eds.), Developmental Psychology. New 
York, NY: Academic. 

Ochs, E., Gonzales, P., & Jacoby, S. (1996). "When I come down I'm in the domain state": Grammar and 
graphic representation in the interpretive activity of physicists. In E. Ochs, E. Schegloff & S. 
Thompson (Eds.), Interaction and grammar. Cambridge: Cambridge University Press. 

Ochs, E., & Taylor, C. (1992). Science at dinner. In C. Kramsch & S. McConnell-Ginet (Eds.), Text and context: 
Cross-disciplinary perspectives on language study. Lexington, MA: CD Heath. 

Penney, L., & Stevens, R. (2011). Lines of question-based inquiry among young children. Paper presented at the 
Jean Piaget Society. 

Pomerantz, A., & Fehr, B. (1997). Conversation analysis: An approach to the study of social action as sense 
making practices. In T. van Dijk (Ed.), Discourse as social interaction (Vol. 2). Thousand Oaks, CA: 
Sage. 

Stevens, R., & Hall, R. (1998). Disciplined perception: Learning to see technoscience. In M. Lampert & M. 
Blunk (Eds.), Talking mathematics in school: Studies of teaching and learning. Cambridge: Cambridge 
University Press. 

Stevens, R., Satwicz, T., & McCarthy, L. (2008). In-game, in-room, in-world: Reconnecting video game play to 
the rest of kids' lives. In K. Salen (Ed.), The ecology of games: Connecting youth, games, and learning. 
Cambridge, MA: MIT Press. 

Stevens, R., & Toro-Martell, S. (2003). Leaving a trace: Supporting museum visitor interaction and 
interpretation with digital media annotation systems. The Journal of Museum Education, 28(2), 25-31. 

Stevens, R., Wineburg, S., Herrenkohl, L., & Bell, P. (2005). Comparative understanding of school subjects: 
Past, present, and future. Review of Educational Research, 75(2), 125-157. 

Warren, B., Ballenger, C., Ogonowski, M., Rosebery, A., & Hudicourt-Barnes, J. (2001). Rethinking diversity 
in learning science: The logic of everyday sense-making. Journal of Research in Science Teaching, 
38(5), 529-552. 

Warren, B., Ogonowski, M., & Pothier, S. (2005). "Everyday" and "scientific": Rethinking dichotomies in 
modes of thinking in science learning. In R. Nemirovsky, A. Rosebery, J. Solomon & B. Warren (Eds.), 
Everyday matters in science and mathematics. Mahwah, NJ: Erlbaum. 

Zimmerman, H., & Bell, P. (2007). Seeing, doing, and describing everyday science: Mapping images of science 
across school, community, and home boundaries. Paper presented at the National Association for 
Research in Science Teaching.  

Acknowledgments  
I would like to acknowledge the efforts of Reed Stevens, Siri Mehus, Lauren Penney, Linda Grigholm and 
others involved in the initial collection of the Early Learning Across Contexts data. I would also thank to thank 
Reed Stevens and Lauren Penny for their input on the multitude of revisions of this paper.  

© ISLS 322

ICLS2012 Volume 1: Full Papers


	Proof_proceedings_vol1
	front pages volume 1 electronic copy - final 110512
	Our sponsors
	organisers and committees
	Conference Chairs
	Conference Advisory Board
	Proceedings
	Doctoral Consortium
	Early Career Workshop
	Pre-conference Workshops and special sessions
	Paper Review Coordination
	Logistics and administration support

	Paper Reviewers
	About ISLS
	About "CoCo" at the University of Sydney
	preface
	Michael J. Jacobson, Peter Reimann, and Jan van Aalst


	Vol1TOC_26May
	Contents - Volume 1

	Vol1 all papers_26May
	paper114
	paper126
	Introduction
	Background
	Content Domain: The Intersection of Environmental Science and Urban Planning
	Spatial Reasoning in Environmental Science and Urban Planning
	Wicked Problems
	Complex Systems Models as Tools for Exploring Wicked Problems


	Prior Work
	Learning Technologies Applicable to Wicked Problems in Urban Planning and Environmental Science

	Activity and Study Design
	Coding Schemes
	Case Studies
	Case 1: Learning to compromise takes more than heuristics
	Case 2: Lack of consideration of distance and adjacency

	Discussion and Conclusion
	References
	Acknowledgments

	paper143
	Introduction
	The theoretical approach: the semiosis process in the joint action theory
	The methodological approach: some elements
	Case study 1: Visually impaired students
	General description of the situation
	Solving the problem of representation: an oval for the belly
	Tactile reading: the twofold semiosis process and the teacher’s equilibration work


	Case study 2: The Treasures Game
	General description of the situation
	Solving the problem of pan's representation
	The Treasure Game: the twofold semiosis process and the teacher’s equilibration work

	Discussion: an outline of a comparative analysis
	References

	paper145
	paper151
	Introduction
	Related studies
	Methodology
	Findings
	Complex, authentic, real-world projects
	Guided problem solving
	Curriculum design
	Externalization and reflection
	Balancing domain skill learning and creative abilities

	Conclusion
	Endnotes
	References

	paper159
	paper182
	Introduction
	Dilatory Behavior – Failure of Self-Regulation
	Metacognitive Strategies
	Volitional Control
	Reducing Dilatory Behavior by Supporting Self-Monitoring
	Research questions of the current study

	Method
	Participants, Design and Procedure
	Self-monitoring protocols
	The graphical visualization


	Results
	Reduction of Dilatory Behavior
	Improvement of Self-Reflection
	Relations between components of self-regulated learning
	Improvement of learning outcomes

	Discussion
	References
	Acknowledgments

	paper195
	Introduction
	Conceptualizing Online Listening Behaviors as Part of Discussion Participation
	Purpose of the Research

	Methods
	Learning Environment and Discussion Task
	Data Extraction and Processing
	Case Selection and Framing
	Microanalytic Case Analysis Process

	Results
	Gigi: A content coverage approach to listening
	Stephanie: An interactive approach to listening
	Ron: A targeted approach to listening
	Darren: A social coverage approach to listening
	Julie: A disregard for listening

	Discussion
	Conclusion
	References
	Acknowledgments

	paper220
	Introduction
	Experimental Study
	Methods
	Analysis
	Results 


	Think-aloud study
	Methods
	Results and Discussion

	Conclusions
	References
	Acknowledgments

	paper224
	paper243
	Introduction
	Literature Review
	Interest
	Algebraic Reasoning
	Research Question

	Methods
	Results and Discussion
	Problem Cover Stories
	Readability Level
	Analysis of Mistakes

	Summary and Conclusion
	In previous work, we found that personalization to students’ interests mediates performance and learning in potentially powerful ways, supporting students in navigating the abstract representational systems in algebra. Here, we took a closer look at t...
	References
	Acknowledgments

	paper253
	Introduction
	Background
	Methodology
	Results
	Discussion
	Take Home Messages and Implications
	Follow up Research

	References
	Acknowledgements

	paper266
	paper274
	Introduction
	Theoretical Framework
	Methods
	Context and Data Collection
	Criteria for Case Selection and Data Analysis
	Key Findings
	Case 1: Vegan Brownies
	Case 1: Analysis
	Case 2: “Togo” Cakes
	Case 2: Analysis

	Case 3: Red Velvet Cake
	Case 3: Analysis


	Discussion
	Conclusions
	References

	paper280
	paper281
	paper290
	Introduction
	Research Aims
	Methods, Data Collection, Data Analysis
	In order to elicit sustained education transformation of developing countries, based on their needs and developmental potentials, one has to employ sophisticated intervention methodology beyond standard academic research methods. Toward that end, the ...

	Preliminary Results of the Project
	Actors and Structure of the Project
	Intervention at School A
	The CL Intervention at School B.

	Discussion
	References
	Acknowledgments

	paper307
	paper308
	Introduction
	Literature Review
	Research Background
	Methodology

	Results
	Interaction 1: Salim as novice and outsider
	After interaction: enforcing Salim’s positioning
	Interaction 2: Salim and membership
	Analysis 2:
	Epilogue: Salim’s trajectory of participation
	Discussion
	Conclusion

	References

	paper312
	paper319
	Introduction
	Research Design
	Data Collection
	To triangulate the findings, data were collected through a variety of sources during two classroom units (Ecosystem & Human Body System), including daily non-participant observations, semi-structured interviews, students’ writing samples, and research...
	Data Analysis

	Findings
	Finding 1: Increased Understanding of the Nature of Argumentation


	Summary of Results
	Discussion and Implication for Science Education
	References

	paper327
	Introduction
	Engaged and Disengaged Behaviors
	Student Attributes and Disengagement
	Affect and Disengagement

	Methods
	Participants
	Variables and Procedure
	Affective States (4 variables): The following affective states were measured: confusion, engaged concentration, boredom, and frustration. These observations were conducted concurrently to the observations of engaged and disengaged behaviors, using the...

	Analysis Approach: Path Models

	Results
	Relationships between the Research Variables
	Path Model

	Discussion & Conclusions
	References
	Acknowledgments


	paper341
	paper342
	Investigating the Effects of Varying Labels as Scaffolds for Visitor Learning
	Introduction
	Conceptual Framework
	Digital Augmentation Labels (through Augmented Reality)
	Question Labels
	Instructional Labels to Promote Collaboration

	Methods
	Context & Participants
	Data Sources & Analyses

	Results
	Pre-/Post-Surveys (Measuring Conceptual Learning): Aggregated & Disaggregated for Multiple Choice and Open-Ended Questions
	Student Reflections (Measuring Cognitive Learning)

	Discussion & Implications

	References
	Acknowledgements


	paper346
	Introduction
	Background
	Methods
	Discussion
	References
	Acknowledgments

	paper358
	Introduction
	Background
	Context & Methods
	Findings
	References
	Acknowledgments

	paper361
	paper371
	paper395
	Introduction
	Self-Efficacy and Transfer of Training
	Computer-Supported Collaborative Learning
	The Present Study—Hypotheses

	Method
	Literature Searches and Criteria for Inclusion
	Recorded Variables
	Meta-Analytic Methods Used

	Results
	Primary Meta-Analysis
	Meta-Analytic Moderator Estimation

	Discussion
	References

	paper404
	Introduction
	Theoretical Considerations
	Methodology
	Participants
	Materials and Data Sources
	
	Procedure

	Analysis and Findings
	References

	paper413
	Introduction
	Related Literature
	Chinese character learning
	Cooperative Learning and mCSCL

	Method
	Procedure
	Design of game-based learning activities
	Data collection

	Findings
	Overall Patterns of Individual Game Rounds
	Initiating Character Forming and Invitation for Grouping
	Reference

	paper415
	Introduction
	Literature Review
	Learning Tools
	Conceptions of Learning

	Study Description
	Sample
	Data Collection
	Procedure of Data Analysis

	Findings and Discussion
	Conclusions
	References

	paper417
	paper418
	Innovation Diffusion in Schools: Learning Challenges That School Leaders Face
	The past decade saw many education innovations, but the diffusion (Rogers, 2003) of such innovations has yet to receive adequate attention in education research (Christensen, Horn, & Johnson, 2008; Surry & Ely, 2001). For school leaders to effectively...
	Need to learn how to foster innovation diffusion: There are differences between the knowledge about innovation diffusion (“knowledge-about”) and the knowledge in fostering innovation diffusion (“knowledge-in-doing”).  Using swimming as an example, the...
	1. Review of Literature
	Learning Complex Systems
	Learning Innovation Diffusion
	Design for Learning

	2. Research Methodology
	3. Key Findings
	Understanding the Limited Rationality in Teachers’ Adoption Decision-Making
	Understanding Social Networks that Connect Teachers
	Understanding the Heterogeneity of Teachers
	Understanding Diffusion as an Emergence

	4. Discussion
	References


	paper419
	Introduction
	Peer Collaboration and Mediation in Design Learning
	Method
	Participants and the setting of the study
	Data Collection and Methods of Data Analysis
	Results
	Overview of the Collaborative Design Process
	Unfolding Collaboration and Mediation
	Discussion
	References

	paper445
	Introduction
	Background: The Dynabook Project and Team
	1. The Enriched Math Textbook Metaphor: A Dismal Failure
	2. The “Ways In” Metaphor: Discovering Our Narrative Arc
	3. A Dialogic Journal Metaphor: Mathematical Thinking for Teaching
	Rather than suggesting a from-scratch generation of the entire alternative experience the new medium could suggest an intervention-as-editing approach.  It would seem more natural for an instructor to ask candidates to consider whether Kayla could be ...
	Discussion
	References
	Acknowledgements

	paper454
	paper464
	Introduction
	Related Work
	Research Questions and Objectives
	Implementation
	SCYMapper
	Ontology
	Architecture and Agent Support

	Study
	Building Blocks for Quality Measurement
	Study Design
	Results

	Discussion
	References
	Acknowledgements

	paper466
	paper472
	Methods
	Participants
	Materials
	Procedures

	Results
	Discussion
	References
	Acknowledgments

	paper481
	Introduction
	What We Know About Everyday Inquiry
	Research Methods
	Marie’s Inquiry at Home
	Marie as Initiator
	Dad Responds To and Shapes Unfolding Inquiry
	The Role of Questions
	Interactional Preferences
	Co-Constructors of a Family Practice

	Finding the Home Inquiry Practice at School
	Home & School as Settings for Marie’s Inquiry Practice
	Conclusions
	Acknowledgments

	paper484
	Introduction
	Curriculum Design: How Can We Recycle Old Tires?
	Methods
	Participants
	Data sources and scoring
	Analysis

	Results
	Fidelity of enactment and knowledge transfer
	Basket characteristics
	Tracking inquiry concepts from Baskets to explanations
	Students’ inquiry progress toward explanations: Three cases

	Discussion
	Conclusions, Implications, and Next Steps
	References

	paper486
	paper490
	paper502
	paper505
	Introduction
	Collaborative Writing in Wikis
	Revisions in Wiki-Based Writing
	Coordination
	Collaboration Scripts

	Aims
	Method
	Participants
	Design
	Procedure
	Wiki-based Writing Setting
	The Collaboration Script
	Questionnaires
	Content Analysis
	Results
	Discussion
	Limitations and Future Questions

	References

	paper508
	Introduction
	Identifying temporal (ir)regularity
	Sliding Window Visualizations
	Social Conversational Agents for Scaffolding CSCL
	A Secondary Analysis Looking for Irregularities
	Single group – All groups
	Partitioning groups
	Identifying new variables for statistical analysis

	Discussion
	Conclusion
	Acknowledgments
	References

	paper513
	paper520
	Introduction
	Cognitive Science as an Incomplete Foundation for Educational Design
	Children's Anthropology and Technological Design
	Moving Toward the Anthropological Stance: a Sampler of Potential Projects
	References
	Acknowledgments

	paper537
	Introduction
	Methods
	Results and Discussion
	The Invention of the “Average Atom”
	Previous conceptions and model building
	First clinical interview
	Mike’s Model Building
	One Year Later


	Conclusion
	References

	paper540
	paper546
	paper551
	paper565
	Introduction
	TAVR: Temporal-aural-visual Representation
	Application: Wow, it is small! (WIIS)

	Prior Findings
	Compressed vs. Extended Temporal Experience of Imperceptible Sizes
	Methods
	Results and Discussions
	Ordering by size
	Grouping by similar size
	Labeling the groups
	Reflections

	Implications and Concluding Remarks

	References
	Ainsworth, S. (1999). The functions of multiple representations. [Article]. Computers & Education, 33(2-3), 131-152.
	Baddeley, A. (1986). Working memory. New York, NY US: Clarendon Press/Oxford University Press.
	Boroditsky, L. (1997, Aug 07-10). Evidence for metaphoric representation: Perspective in space and time. Paper presented at the 19th Annual Conference of the Cognitive-Science-Society, Stanford, CA.
	Boroditsky, L., & Ramscar, M. (2002). The roles of body and mind in abstract thought. [Article]. Psychological Science, 13(2), 185-189.
	Casasanto, D., & Boroditsky, L. (Writers). (2008). Time in the mind: Using space to think about time [doi: DOI: 10.1016/j.cognition.2007.03.004].
	Chi, M. T. H. (2005). Commonsense Conceptions of Emergent Processes: Why Some Misconceptions Are Robust. Journal of the Learning Sciences, 14(2), 161-199. doi: 10.1207/s15327809jls1402_1
	Chi, M. T. H., & Roscoe, R. D. (2002). The Processes and Challenges of Conceptual Change In M. L. a. L. Mason (Ed.), Reconsidering Conceptual Change: Issues in Theory and Practice (pp. 3-27). Dordrecht, Netherlands: Springer Netherlands.
	Droit-Volet, S. (2001). Temporal Bisection in Children. Journal of experimental child psychology, 80(2), 142-159.
	Hutchins, E. (1995). Cognition in the wild. Cambridge, Mass.: MIT Press.
	Kosslyn, S. M. (1980). Image and mind. Cambridge, Mass.: Harvard University Press.
	Kozma, R., Chin, E., Russell, J., & Marx, N. (2000). The Roles of Representations and Tools in the Chemistry Laboratory and Their Implications for Chemistry Learning. [Article]. Journal of the Learning Sciences, 9(2), 105-143.
	Lakoff, G. (1987). Women, fire, and dangerous things : what categories reveal about the mind. Chicago: University of Chicago Press.
	Lakoff, G., & Johnson, M. (1980). Metaphors we live by. Chicago: University of Chicago Press.
	McCormack, T., & Hoerl, C. (2008). Temporal Decentering and the Development of Temporal Concepts. Language Learning, 58(s1), 89-113.
	Paivio, A. (1986). Mental representations : a dual coding approach. Oxford psychology series no. 9
	Pea, R. D. (1993). Practices of distributed intelligence and designs for education. In G. Salomon (Ed.), Distributed cognitions (pp. 47-87). New York: Cambridge University Press.
	Quintana, C., Reiser, B. J., Davis, E. A., Krajcik, J., Fretz, E., Duncan, R. G., et al. (2004). A Scaffolding Design Framework for Software to Support Science Inquiry. Journal of the Learning Sciences, 13(3), 337 - 386.
	Rapp, D. N. (2005). Mental Models: Theoretical Issues for Visualizations in Science Education. In J. K. Gilbert (Ed.), Visualization in Science Education (Vol. 1). Dordrecht: Springer.
	Salomon, G., Perkins, D. N., & Globerson, T. (1991). Partners in Cognition: Extending Human Intelligence with Intelligent Technologies. Educational Researcher, 20(3), 2-9. doi: 10.3102/0013189x020003002
	Song, M., & Quintana, C. (2009). WIIS: multimodal simulation for exploring the world beyond visual sense. Paper presented at the Proceedings of the 27th international conference extended abstracts on Human factors in computing systems, Boston, MA, USA.
	Tretter, T. R., Jones, M. G., Andre, T., Negishi, A., & Minogue, J. (2006a). Conceptual boundaries and distances: Students' and experts' concepts of the scale of scientific phenomena. [Article]. Journal of Research in Science Teaching, 43(3), 282-319....
	Tretter, T. R., Jones, M. G., & Minogue, J. (2006b). Accuracy of Scale Conceptions in Science: Mental Maneuverings across Many Orders of Spatial Magnitude. Journal of Research in Science Teaching, 43(10), 1061-1085.
	Vallesi, A., Binns, M. A., & Shallice, T. (2008). An effect of spatial-temporal association of response codes: Understanding the cognitive representations of time. [doi: DOI: 10.1016/j.cognition.2007.10.011]. Cognition, 107(2), 501-527.
	Zhang, J., & Norman, D. (1994). The Representation of Relational Information. Proceedings of the Sixtheenth Annual Conference of the Cognitive Science Society, 952-957.
	Acknowledgement


	paper583
	paper592
	paper597
	Introduction
	Topic Models and the Interpretability Challenge
	The fLDA Model
	Definitions of key terms in the fLDA model
	Input and output of fLDA topic modeling algorithm

	Interpretability of fLDA Generated Topic Outputs Using Authentic CSCL Data
	Topic extraction 
	Topic trend analysis 

	Conclusion
	References
	Acknowledgments 

	paper620
	paper627
	paper628
	Introduction
	Design of the Complex Problem
	Data Source and Analysis
	Results
	Participants
	Design


	Results
	Discussion
	References


	Author Index Vol1
	Volume 1: AUTHOR INDEX


