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ABSTRACT  

IT JUST FLIES : JOINT CONSTRUCTION OF ACCOUNTS IN ELEMENTARY 
SCIENCE CLASSROOMS  

By  

Mark Enfield   

Increasingly elementary classrooms use whole group discussions to help 

students make sense of ideas; this includes science teaching and learning.  

Science teaching and learning faces particular problems in this practice.  We 

know that students hold naïve conceptions of phenomena that challenge 

development of understandings of science ideas.  Students in whole group sense 

making discussions naturally introduce naïve conceptions.  Therefore one 

question asks whether this practice facilitates students making sense of 

phenomena, challenging students naïve conceptions, and learning scientific 

ideas. In addition, the social and linguistic demands of discussions privilege 

students who tacitly understand the logic of scientific discourse, who have 

greater command of language, and who have higher social status in the class.  

The goal is that students will collaboratively construct accounts that make sense 

of phenomena in the natural world; but this is not easy.  Patterns in video-

recorded discussions show that students interests lay in jointly constructing 

accounts that describe how to control phenomena.  Such accounts sound like 

descriptions of how to do things to achieve certain outcomes.  When discussions 

attempt to generate this kind of account, more students participate and there is 

increased use of shared utterances.  However, science also attempts to generate 

accounts that describe and explain phenomena free from human action.  In this 
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study, when the teacher (also this researcher) attempts to shift students towards 

accounts that describe phenomena free of human intervention, problems arise.  

Students make fewer attempts to speak or share utterances.  Furthermore, the 

discussions become triadic, involving only the teacher and one or two students.  

Thus I argue that to support students collaboration they need opportunities to 

pursue accounts that are meaningful and useful to them.  In addition, to learn 

scientific modes of communication, instruction needs to include careful and 

deliberate actions that help students learn to construct scientific accounts.  To 

help young students learn language and how to use language, while 

simultaneously learning science, places heavy demands on classroom teachers.  

Teachers need support to facilitate learning language, ideas, practices, and how 

to jointly construct accounts of phenomena that are meaningful to students and 

also scientific accounts of phenomena in the world.     
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Chapter 1 

INTRODUCTION: JOINT CONSTRUCTION IN 

ELEMENTARY SCIENCE DISCUSSIONS  

Introduction 

This study examines the development of students sense-making in 

elementary science classrooms.  My interests, based on my personal history and 

teaching experiences, are in the ways that talk in social settings supports the 

sense-making around science ideas, focusing on two issues.  First, one way to 

make sense of science involves developing accounts for experiences with 

phenomena in the world.   Second, scientific accounts of those phenomena 

involve particular ways of reporting, considering, and explaining experiences with 

phenomena in the world.   Students often account for phenomena in ways that 

are ultimately not scientific.  Thus an important question is; how do students (and 

teachers) collaborate on explanations of phenomena in the world?  What is the 

nature of claims that students make in discussions that supports collaboration 

around the construction of accounts of phenomena? Based students joint 

construction, what is the nature of the accounts that young students find 

meaningful and useful?  Finally considering the nature of the accounts that 

students jointly construct, how do those accounts compare to the goals and 

norms of science in the context of whole group discussions?     
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This study reports data collected from my work as a classroom teacher 

and thus follows a participant observer perspective (Atkinson & Hammersly, 

1994).  The questions above arose based on my experiences learning and 

teaching science.  Those question rest on some fundamental assumptions.  First, 

an effective means of developing accounts of phenomena in the world relies on 

collaborative, social activity intended to serve a joint purpose.  Second, the 

accounts developed can be thought of as scientific if they include descriptions of 

experiences and observations of phenomena, patterns in those experiences and 

observations, and ultimately explaining those patterns.  Ultimately a goal of 

science teaching and learning would be to develop scientific accounts.  However, 

the joint purposes of participants in social activity in a classroom may not always 

lead to the stated goal of science learning.  However, before getting to the 

interactions and potential outcomes of collaborative activity, it is important 

understand things about my learning and teaching of science, the origins of these 

questions, and the connections I think are important to science teaching.   

What are the origins of this question?  My background  

My interest science goes back as long as I can remember.  Unfortunately, 

I don t remember learning science in elementary school.  I do remember 

following my father, a research scientist, as he collected and described 

observations of phenomena in the world, and reported his findings at 

conferences and in papers.  Dad always had detailed explanations of the work he 

was doing and reasons why it made sense and was important.  At home, Mom 

encouraged us to explore the world around us, tell about our experiences, and 
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explain our ideas why those experiences made sense.  We often sat after dinner 

talking about our experiences from the day and explaining our theories of the 

world while our parents listened.  Whether we espoused a theory about the world 

or asked for candy at the grocery store, my parents constantly pushed us to 

explain why we thought the things we thought.  Through this social activity of 

explaining the reasons why we thought or wanted things, we learned that causes 

were important to explanations.  Furthermore we learned that depending on the 

context and theory certain reasons made more useful explanations than other 

reasons.  These early years socialized me into scientific reasoning.    

My background of learning to think about reasons naturally led me as an 

undergraduate to pursue a degree in science.  During my first semester in 

college I took a Physics course.  As I reflect on early formal experiences learning 

science, a common thread was that the experiences I recall involved social 

encounters where I worked with others to develop accounts of phenomena that 

were meaningful and useful in the given context.   Specifically I am thinking of 

laboratory activities working to explain the phenomena we observed.  For me, 

learning science was a discursive activity involving interactions with other people.    

When I began graduate studies in Physics, I was surprised to find that one 

of the top physicists at that university had a small lab in which he worked alone. 

Furthermore, Industrial and Applied Physics seemed less than applied and did 

not really involve explaining phenomena of the world1.  The highlight of this time 

was working as a lab instructor and tutor in the physics department.  I loved 

                                                

 

1 These were my impressions and may be far from the truth.  All I know is that I can still recall the 
small, dimly lit room called the lab, my coursework that was primarily mathematical derivations of 
equations, and limited social contact with others.   
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helping other people understand the elegance of explanations that accounted for 

so many of the varied phenomena in the world.  It quickly became apparent that 

graduate study in Physics was not a good career choice for me.   

I was fortunate to find a position in a hands-on science museum.  The 

interactive exhibits and hands-on science classes offered rich in opportunities to 

engage others in collaboratively developing accounts of phenomena.   Whether 

teaching a class or discussing an exhibit with a visitor, interactions with visitors 

required listening and hearing the ways people interpreted the phenomenon an 

exhibit attempted to demonstrate.  These interactions also required thinking 

about how different interpretations made sense.   The ultimate goal was to help 

visitors understand scientific accounts of the phenomena they witnessed.    

But something about this experience was not satisfying. One problem was 

that the museum offered flashy and extravagant phenomena that were engaging, 

but not very common to visitors everyday experiences.   Another problem was 

that there was something missing in these experiences.  I wondered how they 

impacted people and their lives, did their experience at the museum change the 

way they interpreted phenomena in the world?  I had many experiences feeling 

that the kinds of explanations I helped visitors understand were not wholly 

satisfying to them.  Based on this, I was dissatisfied with interactions with visitors 

because I felt that they left the museum with non-scientific accounts, but with the 

impression that their accounts were scientifically accurate.    

I began doctoral studies in science education hoping to find answers to 

these problems of science learning.  A wise faculty member, who later became 
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my advisor and dissertation director, suggested that my limited experience in 

schools (having only completed a practicum experience) inhibited the range of 

questions that I might ask of teaching and learning science.  Therefore I sought 

out opportunities to teach science in elementary schools.  It was through 

classroom teaching and a mini-study conducted during those experiences that 

the questions of this study emerged.  Working in a classroom with students and 

listening to them explain phenomena helped me realize that there were yet 

unexplored benefits and drawbacks in whole group discussions of science 

experiments and concepts.  This study focused on such benefits and drawbacks.      

Focusing the work  

In the following section I describe thinking that led to the central research 

question: how does one multi-age group of first to third grade students engaged 

in whole group discussions use language to jointly construct (collaborate on) 

accounts of phenomena in the world?  This central question has led me to sub-

questions about participation, language, and content.  These questions are as 

follows: 

1. How can students participation in joint construction of accounts be 

described in terms of claims and accounts?  

2. How does the language students use support joint construction of 

accounts and also reveal something about the nature of the 

accounts that students construct? 
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3.  What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making 

about phenomena in the world? 

It is important to note that while I will treat these classifications separately, the 

central question implies overlaps of these classifications.   

Participation: How can students participation in joint construction of 

accounts be described in terms of claims and accounts?    

A central goal of the current reform of science education is that this is an 

educational reform about all students learning science with understanding 

(National Research Council, 1996; Rutherford & Ahlgren, 1989).  Keeping in 

mind this study s question about oral language and focusing on all students 

learning science with understanding, requires considering many different issues.  

The issue most relevant to this study is the inclusion of linguistically and culturally 

diverse students in discourses2 of science (Lee & Fradd, 1996, 1998).   

Discourses refer to the linguistic practices and processes that distinguish 

members of a community (Gee, 1991, 1997).   One approach that strives toward 

this goal is to think about how students should learn the linguistic practices and 

processes of science.  A different approach would be to attempt to ensure the 

participation of students of all cultural and linguistic backgrounds in the context of 

whole group discussions in science classrooms.  Regardless of the approach, to 

ensure all students learn science with understanding, an important consideration 

                                                

 

2 This study uses the term discourse in particular ways to mean ways of using language to 
participate in communities.  Portions of this will be addressed in the following section about 
language.   
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when implementing discourse oriented pedagogies will be to think about 

students participation.   

Memories of students I have taught often involve their participation in 

various contexts.  I remember thinking in the science museum about the ways 

different students worked together on projects, listening and talking with one 

another.  One of the primary responsibilities that I had while working at the 

museum involved coordinating a program for middle school students called, If I 

Had a Hammer.  In this program students worked in groups to build a house 

using drills and screws in a two hour session.  After teaching the same lesson 

hundreds (yes literally hundreds) of times I began to pay attention to how groups 

worked together.  Some focused on equitable participation of all, some invoked 

principles of division of labor, and still others seemed to be groups of 

independent operators.  It was clear that students had many different ways of 

participating with one another.  The adults chaperoning the students often 

wanted to dictate over this participation.  But I learned there were many benefits 

to various forms of participation and that autonomic construction led to task 

completion, but not to learning how to work together, or make sense of diverse 

approaches to ideas and problems.     

Informal learning environments present special problems of participation.  

The question remains whether such problems carry over to discussions in 

classrooms; my experience says it does.  One story comes from my teaching in a 

third grade classroom and involves a student who I will call Carlos.  Carlos 

actively listened and attempted to contribute to the discussions.  However, Carlos 
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faced a couple of barriers.  First, he had speech problems that made his oral 

language difficult to understand.  Furthermore, the fact that he stuttered and re-

started several times in his turns made it even more difficult to understand him.   

Carlos infrequently spoke and if he did it seemed to me that his ideas failed to 

become topics in the discussion.   In fact, later analysis of data from those 

discussions3 revealed that Carlos often had relevant and important ideas to 

include in the discussion.  Furthermore, his ideas did become topics in the 

discussion, but he did not get credit for making those contributions.  In summary, 

Carlos attempted to participate with the group, but the group did not actively 

participate with him.    

This issue of participation is both a student and teacher issue.  In the case 

of Carlos, students needed to learn to listen to and participate with him.  But the 

teacher in this case held a greater responsibility.  I needed to establish contexts 

and cultures that not only encouraged, but demanded fair participation.  I needed 

to work harder to include Carlos in the discussion.  Each of these things should 

be part of best practice teaching.  Yet, there is a lot to learn before we can 

develop teaching practices.  We need better understandings of the language that 

young students use in discursive contexts. Additionally, we need understandings 

of the nature of the claims that students make about phenomena through their 

discourse.  Finally we need more complete understandings of students 

participation in discursive contexts.   These last two understandings introduce 

language and content, as being connected to participation.  The fundamental 

                                                

 

3 This paper is in preparation, soon to be sent out for review. 
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assumption that there are interconnected issues in discursive contexts makes it 

important to also consider them as they relate to participation.  

Language: How does the language students use support joint construction 

of accounts and also reveal something about the nature of the accounts 

that students construct? 

My first graduate student appointment was on a research project that 

worked with a teacher study group situated in one school.  These teachers were 

actively involved in exploring the work of Karen Gallas (1995).  The teachers 

worked to include the kind of Science talk that engages students in developing 

theories (or accounts) of phenomena in the world (Gallas, 1995).  It was exciting 

to visit these classrooms, listening to students discuss their theories of how 

things worked in the world.  I noticed how students talked to one another, who 

spoke and how ideas developed and were part of the discussions that took place 

in these classrooms.  I also listened to the teachers plan, consider and think 

about the talk and work of their students science learning.  To me, there were 

exciting things taking place in these classrooms, but I wasn t quite sure what 

made these things exciting.  At the same time, I worried about the complexity of 

the classroom events I witnessed and felt that there were many things happening 

that needed some further exploration.  Specifically I wondered about the 

explanations that students came up with, the accuracy of those explanations, and 

the instances that students generated explanations that were not scientific but 

remained compelling.   
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The following academic year I began teaching science in an urban 

elementary school.  My experiences teaching led to a number of questions about 

the Science Talks that I initiated in my teaching.  As a white middle class male, 

with a strong scientific background, I knew based on reading Heath (1983) that 

my ways with words were probably quite different from those of my students. 

These different ways with words are important resources that people use to 

make sense of the world around them.  Students ways with words present two 

problems for classroom discussion; first, students linguistic differences may 

make sense-making and meaning-making challenging in classroom settings.  

Second, students need to learn to participate and communicate using academic 

discourses.  Therefore there is a need to help students learn new ways of 

speaking in order to be successful in school.   

I interpreted success as developing what Gee (1991) describes as a 

secondary discourse in science.  I wanted students to be successful using 

language structures privileged in school and especially in science learning.  I 

wondered whether the Science Talks helped students learn the discourse of 

school science.  During that year I completed a study that examined the role of 

my content knowledge as a mediating factor in helping students gain access to 

and participate in Science Talks (Enfield, 2000a, 2000b).   

Reflecting on the first year of looking at discussions in classrooms using 

the conceptual lenses I had, resulted in my feeling less than satisfied with the 

result.  The problem was that as I worked with students and listened to them in 

Science Talks, I felt that my normative expectations of developing students 
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secondary discourse prevented me from hearing and understanding their sense-

making.  I began thinking about Bakhtin s {, 1896 #106} dialogic problem that 

thoughts are shaped through interactions with others.  This complemented with 

the Vygtoskian (1986) notion of thought and language suggested that I needed to 

think more about the language that my students were using in these discussions.  

I needed to consider the students meanings in Science Talks as much as I 

needed to think about their ways with words.   

Originally a problem was that my treatment of language assumed singular 

meanings of students utterances.  This one to one correlation I attempted to 

make between statement and meaning treated language, utterances, and 

meaning as empirical constructs.  However, Quine s (1953)  dismissal of 

empiricism revolutionized my thinking about knowledge in the world, and thus my 

empirical treatment of language left me feeling dissatisfied.  But I struggled to 

connect this to students language.  It was not until I began to understand the 

Bakhtinian (1986) notion that no utterance has singular meaning and therefore 

cannot be adequately examined based on meaning alone.  Quine s (1953) major 

criticism was the problem of synonymy and Bakhtin suggests that in language no 

two utterances have synonymous meanings.  Therefore I needed to consider the 

polysemous meanings of students utterances.        

Attempting to resolve this problem I turned to different perspectives on 

language.  Specifically, I considered the forms and functions of language of 

students oral language.  This functional approach to examining students 

utterances followed work of Coulthard (1985) and Grice (1999) to consider how 
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forms of students language functioned in discourse contexts to communicate 

ideas about the world.  An important idea from functional analysis of language is 

that statements or utterances in a discussion require some relationship to 

preceding statements. Thus describing the nature of students utterances in 

discussion and looking for patterns in those utterances is important.    This lead 

to the ultimate articulation of the question:  How do forms of language students 

use in oral discussions function to facilitate joint construction of accounts of 

phenomena?  

Content: What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making about 

phenomena in the world? 

My concerns over students sense-making in science is actually the 

prelude to the story contained in this study.  My interest in pursuing a doctorate in 

science education stems from discontent that I felt while working in the science 

museum.  At that time I had been introduced to conceptual change theories as 

they relate to science learning (Posner, Strike, Hewson, & Gertzog, 1982; Smith, 

1990).  But it was not clear, especially in the context of the hands-on museum, 

how such theories could be useful in teaching science. However, it was clear, 

based on interactions with museum visitors, that everyone has different accounts 

of phenomena and ways of making sense of phenomena.   I prefer to think of the 

accounts and sense-making strategies as naïve accounts (Shapiro, 1994) that do 

not fully reflect the knowledge and practice of science.   
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  The notion that individuals hold naïve ideas about the way the world 

works was actually one problem I encountered while working in the museum.  

Many of the exhibits presented phenomena, but did not challenge visitors ways 

of explaining or making sense of phenomena.  One exhibit stands out in this 

regard.  The coupled pendulum consisted of two simple pendulums, suspended 

at equal lengths, connected by a stiff bar about two-thirds of the distance from 

the bottom of the cable suspending the weights.  If operated properly, the 

coupled pendulum was a dramatic demonstration of conservation of energy.  

However, often visitors would push the pendulum bobs to see the result, and 

explain it just as they would any simple pendulum.  While they engaged with the 

phenomenon, their ideas remained unchanged.   

But if I stood at the exhibit and engaged people in discussions about why 

they thought different things happened, the experience was dramatically 

different.  At times people were almost disturbed by the result and then began 

exploring the exhibit with more deliberate actions to develop deeper 

understandings.   These experiences introduced me to the power of prior 

conceptions and encouraged me to think about the importance of those 

discussions in challenging conceptions.  This raises a question; what sources of 

knowledge contribute to an individual s accounts of phenomena? 

Leaving the museum and entering the world of academia, it was possible 

to begin to explore and more fully realize the potential of conceptual change 

theories (Posner et al., 1982; Smith, 1990).  The theory helped situate science 

learning in terms of the experiences and sources of knowledge a learner has with 
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phenomena in the world.  These experiences are the foundation of ideas and 

explanations of those phenomena.  The theory also suggests ways to engage 

learners in thinking about their explanations to help develop more scientific 

explanations of those phenomena.  Further it became clear that learning is a 

dialogic act (Bakhtin, 1986) that involves interactions between learners, teachers, 

experiences, and explanations.   

Realizing that there were important interactions necessary to learning and 

that whole class discussion in science was an appealing pedagogical strategy, I 

became interested in thinking about how this functioned in classrooms.    Within 

the context of whole class discussions I became interested in students 

understandings and sense-making.  This interest was clarified when I began 

teaching in a classroom, attempting to discussion with a group of students, and 

facing new challenges.   

I recall an experience during a discussion about force and motion that 

highlighted for me the challenges that a discursive pedagogy faces in helping 

students make sense of science.  We were approaching the end of a study of 

force and friction.  Students sat in a circle, taking turns sharing ideas about 

forces and friction. Normally, I did not enter conversations other than to clarify 

points and maintain order.  However, on this day, when the circle came to my 

position, the girl next to me invited me to say something.  Making a pedagogical 

choice4 to pose a question, I asked students to explain their understanding of the 

                                                

 

4 By this I mean that I chose to say something to challenge students and push them to further 
their explanations. In other words I was playing a role of teacher to attempt to further student 
thinking.   
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connection between force and friction.  When I posed this question, the same girl 

asked, "Don t you understand the connection between force and friction?"   

There are many ways to interpret this episode.  Important to this study is 

that the challenge I encountered in this discussion is both the core of the study 

but also raises problems with this practice.  Focusing on the core of the study is 

another of my questions; how well do students accounts of phenomena reflect or 

relate to a scientific account?  Understanding this basic question was the basis 

for my involvement in the discussion.  As the teacher, I posed an evaluative 

question.  Lemke (1990) has described how the expectations of teacher and 

student alike is that the teacher knows the answer.  This leads to a problem 

because the benefit of discussion is the dialogic act of sense-making.  If the 

assumed relationship of teacher as knower and student as absorber is 

maintained, this inhibits development of understanding by students.   

Furthermore, I assert that there is more going on in a single discussion than 

construction of accounts.  My question posed a logical, simplistic, and 

problematic interpretation of the on-going events in that discussion.  So, while 

this question may be a vital assessment of student understanding; it may inhibit 

students engagement with explaining phenomena in order to guess the answer 

the teacher wants.    

Discussions in science can provide opportunities to step outside of 

traditional school roles.   Discussions can be contexts for students to describe 

their experiences, interpret patterns in those experiences, and develop 

explanations for the patterns that they infer.  Ultimately this is scientific.  The 
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problem is that we are just beginning to understand whose science we are talking 

about.  This thinking led to another question: what is the nature of the accounts 

that students jointly construct and collectively validate in whole group sense-

making discussions?   

Summarizing the problem 

Discussions in science classrooms are not just talk.  These discussions 

communicate content while also being contexts to learn sense-making practices 

of science that explore and explain phenomena in the world.  In this way, 

learning science is a mutually constituent activity, meaning that knowledge and 

action are situated in contexts in which individuals participate (Lave & Wenger, 

1991; Rogoff, 1995).  Therefore, students learn scientific explanations and ways 

of making scientific explanations, through participation in contexts in which they 

use language to communicate with one another about ideas. For young students 

this presents a challenge because they are learning language, science content, 

particular ways of talking about ideas that are needed in science, and sense-

making practices of science.    

Resolving this complex challenge is not a simple task.  In fact it is an 

impossible task given the scope of this work and the data collected.  This study 

has a different aim, to describe the knowing and acting of students in the context 

of discussions that aim at joint construction and collective validation of accounts 

of phenomena in the world.  Thus I will present in the following chapters 

descriptions of students accounts of phenomena.  In particular I focus on the 

accounts from the data set in which there is substantial student participation and 
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collaboration, as shown in their engagement strategies (Cazden, 1988).  I will 

show that students, through participation, collectively establish contexts that 

allow them to talk about phenomena using fundamentally scientific logic.  I will 

show that even when not present, in their contexts students discuss phenomena 

and invent ways to include experiences that are relevant and important.   

However, the experiences presented and the explanations students make may 

not immediately sound scientific.  Ultimately the resolution to the multiple 

challenges is to keep the problem situated in its mutually constituent reality and 

to keep questions about science literacy as complex ones.    

It is impossible in a study of this nature to make general statements about 

discussions in classrooms.  It is also difficult based on the findings presented 

here to make inferences about the specific things that resulted in particular 

outcomes described here.  However, I will argue that there may be value in 

considering different perspectives when thinking about talk in science 

classrooms.  Further I argue that future research should consider the ways that 

teaching science should involve actions in the contexts that students construct in 

whole group sense-making discussions.  Some thoughts about teaching actions 

to explore will be presented, looking toward future studies of discourse in science 

learning.    

The following chapters consider multiple aspects of the questions, 

challenges, and issues raised here.  Fundamentally it will be about the questions 

that arose early in this chapter.  Chapter Two explores literature related to the 

research questions of this study.  The chapter first develops a theoretical model 
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that is used throughout the remainder of the study and empirical findings from 

past studies that pursued similar questions.  Chapter Three describes data 

collected and methods of analysis used in this study to answer the research 

questions.  This is followed by Chapter Four which presents findings from the 

data, organized around the patterns that I found.  Finally, Chapter Five discusses 

explanations and implications of the findings of this study.   
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 Chapter 2 

THEORETICAL AND EMPIRICAL CONSIDERATIONS OF 

JOINT CONSTRUCTION IN ELEMENTARY SCIENCE 

DISCUSSIONS 

Introduction  

This study considers how a group of students jointly construct accounts of 

phenomena in whole group sense-making discussions in a lower elementary 

classroom.  Therefore this chapter will consider theoretical and empirical 

descriptions in the literature to examine whole class discussions.  In this case, I 

will describe theoretical explanations and empirical findings concerning students 

collaboration on the construction knowledge claims that are part of an account of 

phenomena.  Similar descriptions can be made of the ways that claims are 

combined to form a collective account.  Finally theoretical principles and 

empirical findings provide insight on the accounts that students jointly construct 

relate to scientific ideas about phenomena in the world.   

Theoretical Model 

I begin by describing a theoretical model that guided analysis in this study.  

Then I will present relevant empirical literature that considered similar problems 

in classroom contexts. The theoretical model was built through grounded theory 

(Glaser & Strauss, 1967) and thus evolved throughout the study.  However to 

explain it here, I will focus on the connections between the theoretical model and 

my research questions.  Recall that these questions were: 
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1. How can students participation in joint construction of accounts be 

described in terms of claims and accounts?  

2. How does the language students use support joint construction of 

accounts and also reveal something about the nature of the 

accounts that students construct? 

3.  What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making 

about phenomena in the world? 

Before considering these questions in detail, it is important to clarify what 

is important in these questions that will be the focus of data analysis.   Since  I 

was interested participation in whole class sense-making discussions one might 

ask how to examine students participation.  Whole class sense-making 

discussions are situated in historical development of on-going activity (pg. 51, 

Lave & Wenger, 1991). Therefore students actions in discussions must be 

considered as situated in on-going activity.  Students actions, primarily focused 

on their talk, can show both the ways that students collaborate with one another 

and the practices they engage in to negotiate meaning.  Therefore an 

assumption is that students, through their participation, negotiate situated 

meanings of phenomena and explanations (Lave & Wenger, 1991).  Negotiation 

of meanings leads to acquisition of practices and understandings of science.  

Therefore, for the purposes of this study, I am interested in the ways that 

students engage in oral discussions with one another.  Within discussions each 

individual, through their contributions (or lack of contribution) helps to define 
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through dialogic interaction meanings and individuals in relation to one another 

(Bakhtin, 1986).   

Participation: How can students participation in jointly constructed 

accounts be described in terms of claims and accounts?  

The challenge is determining how to examine situated activity and 

practice.  One perspective would be to think about the nature of participant 

frameworks, which considers the ways that participants align themselves with 

others and the ways they position themselves with respect to the content of a 

discussion (O'Conner & Micheals, 1996).  Examination of participant frameworks 

includes the on-going historical activity with a focus on students actions.  

However, this will not be sufficient because this study is also interested in the 

meanings that are constructed through dialogic interactions.  Furthermore, this 

does not allow sufficient distinction between social and academic goals in 

discussions.  Therefore, the model used in this study (represented in Figure 2.1 

below) describes discussion contexts in which there is on-going activity.   

One way think about students participation in discussion contexts is to 

consider how different alignments with fellow participants and positioning with 

respect to content allow activities that accomplish goals and purposes in the 

discussion.  I will simplify this here to two continua (shown in Figure 2.1) that 

intersect orthogonally at the level of the activity with one focused on the students 

and the other focused on the teacher.  The student continuum considers 

students concerns with status and connection at one end and their academic 

needs on the other.  Similarly the teacher continuum has goals for students 
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participation and communication and goals for their academic learning at the 

other.  Given the actions of participants in the situation, the activity in the 

discussion context, can shift in any direction along either continuum.  For 

example, the traditional teacher triadic dialogue (Lemke, 1990) would lay on the 

teacher continuum very near the academic learning end and far away from 

students status and connection goals.  On the other hand, students telling about 

a weekend trip or their Christmas gifts will probably move toward the student 

status and connection end and far away from academic learning.   

Figure 2.1

 

Students' social  goals: 
tension between achieving social 

status and making connections with 
peers

Teacher 
academic 
goals for 
students:

tension 
between 

application 
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ways of 

speaking

Students' personal academic needs: 
tension between understanding 

accounts of phenomena and explaning 
how to control phenomena

Teacher 
social goals 

for students:
tension 
between 

desire and 
willingness to 

share ideas 
and ability to 

value and 
respect 

other's ideas  

Discussion 
Context

Activity
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Unfortunately, this theoretical model is not complete.  There are two 

problems related to the model that need to be resolved in order to clarify this.  

First, there is the problem comes in describing the actions that take place within 

the activity. Then, since the study considers joint construction it will be important 

to describe how things become taken as shared (Cobb & Bowers, 1999; Cobb & 

Yackel, 1995) in a activity and the discussion context.  Some of the solution to 

these problems comes from considering issues of language that students used in 

the discussions. 

Language: How does the language students use support joint construction 

of accounts and also reveal something about the nature of the accounts 

that students construct? 

Beginning with actions at the smallest level, the study defined the unit of 

analysis as a single utterance.  Bakhtin (1986) proposes that we consider the 

utterance as the unit of speech communication.  This follows a sociolinguistic 

tradition arguing that it is inappropriate to treat grammatical sentence units when 

analyzing speech acts in conversation.(Austin, 1999; Bakhtin, 1986; Coulthard, 

1985).  This is because utterances do not always follow grammatical forms and 

thus should not be analyzed grammatically.  Furthermore, each utterance 

becomes a part of the context that defines individuals and ideas in relation to one 

another.  As a result, this dialogism between individuals and ideas leads to each 

utterance having multiple meanings in any given context. (Bakhtin, 1986)  
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Therefore it becomes important to think about both the nature of the utterance 

and its polysemous meaning in order to consider each utterance in each 

particular context.      

In order to analyze the nature and meaning rests on further theoretical 

positions.  I have thought of this in terms of speech acts.  Linguists descriptions 

of speech acts rest on philosophical, theoretical and empirical work (Jaworski & 

Coupland, 1999).  Relevant to this study is the notion of speech acts in 

discussions.  Theorists have described speech acts in terms of the form and 

function of utterances in a discussion (Austin, 1999; Grice, 1999).  Specifically I 

think about forms as the nature of the utterance and function as the possible 

meanings an utterance can carry.  Sinclair (cited in Coulthard, 1985) proposed 

22 speech acts that fall into three categories; meta-interactive, interactive, and 

turn-taking.  This study will follow this, focusing on the interactive utterances, to 

look at their semantic meanings.  Meta-interactive utterances can be thought of 

as talk about the talk.  Turn-taking utterances help manage speakers and turns in 

discussions.  These are not as prominent in this discussion.   

In terms of science education, theories about language used in interaction 

with others come together in Lemke s (1990) comprehensive analysis of oral 

language in high school science classrooms.  His over-riding construct of 

semantic relationships and thematic patterns serves was a foundational 

theoretical and analytic framework in this study.  A semantic relationship involves 

considering how meanings of words fit together to communicate particular ideas.  

This relates to utterances that should have discernable semantic relationships. 
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Thematic patterns are patterns of semantic relationships that describe particular 

content.  (Lemke, 1990)  Therefore to consider thematic patterns in discussions 

requires looking at relationships between utterances.  Therefore thematic 

patterns characterize the nature of collective knowledge claims in a discussion.  

Discussions in elementary classrooms will not reveal the complexity of thematic 

patterns that Lemke found.  However, this is a useful approach to analyzing 

students sense-making in science.   

Thematic patterns are important in resolving the second problem with the 

theoretical model.  Within activity in a discussion context, in order to have joint 

construction, utterances must be connected or related to one another.  This 

focuses on how utterances can become taken as shared (Cobb & Bowers, 1999; 

Cobb & Yackel, 1995) in activity and discussion contexts.  Thematic patterns are 

similar to floors recognizing that speakers and listeners share psychological time 

and space (Edelsky, 1993).   In other words, speakers and listeners attempt to 

share a topic and a discussion space and time.  This follows conversational 

maxims that contributions reflect some cooperative purposes and a generally 

accepted direction of discussion (Grice, 1999).  Thus the assumption is that each 

student utterance logically fits in the on-going activity.  Therefore, I describe, for 

the purposes of this study, shared utterances as utterances that use, repeat, or 

revise prior utterances in the on-going activity.   

This study framed science learning and knowing as activity that involves 

developing connected sets of claims (both empirical and theoretical) about the 

world, which I refer to as accounts.   Accounts develop based on claims of 
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experiences and observations of phenomena, through reasoning about 

interpretations of patterns in observations and experiences, and hopefully result 

in explanations of those patterns (Anderson, 2001). This chapter considers the 

forms and functions of language that students use in oral discussions to 

construct and validate through collective processes accounts of phenomena, 

using oral discussions to refer to whole class sense-making discussions in 

elementary science teaching and learning.   

This study faced a particular analytic problem regarding units of analysis 

and operational definitions.  I identified three analyzable units to consider.  The 

utterance in this study refers to a single oral language meaning unit.  Utterances 

can, individually or combined with other utterances, form claims.  As stated 

above, claims are single meaning units that describe or explain phenomena in 

the world.  Claims can also stand individually or combine with other claims to 

form accounts.  Accounts attempt to make general statements about the world.   

Adding this to the previous model, a more complex, but also more 

satisfying model is revealed.  This shown in Figure 2.2 revisits the former notion 

of continua present in the discussion.  However, it is important to note that social 

goals in this model connect to activity, while intellectual goals connect to 

accounts.  This study focuses on academic goals and as a result, will center 

observations in the data, patterns and explanations on the accounts.      
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Utterance
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Content:  what is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making about 

phenomena in the world? 

Finally, it is important to recall that a goal of science involves constructing, 

concise and reliable explanations of phenomena in the world.  Scientific 

explanations can be referred to as models and theories and are drawn from 

experiences that include careful observation, data collection, and inquiry into 

phenomena.  (Rutherford & Ahlgren, 1989) Therefore, science literacy in oral 

discussions implies talking in ways that develop and use scientific models and 

theories to explain observed and/or experienced phenomena.  This study was 

Figure 2.2
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also concerned with the understandings that students develop of scientific 

models and theories.    Therefore, I considered understanding as the ability to 

think and act flexibly with what one knows (pg. 39, Perkins, 1998).  Therefore we 

can consider the how students think and act in their talk with models and theories 

as indicators of understanding of science. 

Whole group sense-making discussions organically develop accounts of 

phenomena.  Thus the accounts may not explicitly describe theories or models, 

however, such accounts have models and theories embedded in them.  

Therefore it helps to have a framework to describe accounts of phenomena.  This 

study relies on the description of accounts based on ideas from Anderson (2001), 

that a scientific account is an interconnected set of experiences, patterns and 

explanations.  Furthermore, following Kuhn (1993), to be scientific, an account 

must respond to all the evidence from the set of available experiences.  

Therefore a scientific account consists of an interconnected set of experiences, 

patterns and explanations that respond to one another.  This leads to three 

criteria with which to evaluate a scientific account.  First, the set of experiences, 

patterns, and explanations needs to be coherently connected with one another 

(hereafter referred to as coherence).  Second, the range of experiences must 

lead to an appropriate set of patterns to explain a complete account (hereafter 

referred to as completeness).  Finally, the resulting account can be evaluated in 

terms of its correspondence with a scientific account (hereafter referred to as 

correspondence).  The Hogan and Fisherkiller article that you told me about 
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deals with this in an interesting way, classifying students accounts along 2 

dimensions: 

--compatible or incompatible with scientific accounts 

--elaborate (meaning connected with experiences) or sketchy 

Experiences have taken a special place in science curriculum, science 

learning, and theories of science teaching and learning.  Hands-on experience is 

a catchword connected with science learning.  The common interpretation is that 

this means students will learn science if they manipulate materials and 

experience different phenomena.  There is growing understanding that 

experiences in school alone are not sufficient to develop scientific accounts.  One 

problem that has been identified is that students come to school with experiences 

that may or may not be useful in the process of developing scientific accounts.   

Therefore in order to learn science students need to learn conceptualizations that 

reflect the ideas of science (Posner et al., 1982; Smith, 1990; Watson & Konicek, 

1990).  Furthermore it is important to keep in mind that in many cases students 

explanations for how or why phenomena happen in the world are sensible or fit 

their particular sociocultural context (Kawagley, Norris-Tull, & Norris-Tull, 1998; 

Warren, Ballenger, Ogonowski, Rosebery, & Hudicourt-Barnes, 2001).   

 Thinking about experiences and the explanations of those experiences it 

is possible to deconstruct the corpus of explanations suggesting that any attempt 

to explain reality will fail due to faults of logic in empiricism (Darrelson, 1985; 

Quine, 1953).  However, Bazerman (1987) and Latour & Woolgar (1986) provide 

more productive approaches suggesting that scientific explanations come 
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through a combination of social and empirical activity.  Explanations are most 

productive when based on experience and situated in contexts that allow 

collaborative, social action to construct useful and plausible explanations.  

Therefore, while students' explanations may not equate the scientific explanation, 

the process of explaining experiences in a social context is ultimately scientific.  

Furthermore, students activity in discussions situates them in participant 

frameworks in which they can position themselves with respect to content.   

Finally an implicit idea in this study was the importance and value of 

collaboration in learning.  This draws from the ideas about reciprocal teaching 

(Collins, Brown, & Newman, 1989) and Vygotskian (1986) theories of learning.  

To begin with working with peers to develop explanations situates students as 

learners and sources of knowledge.  This follows ideas of reciprocal teaching 

allowing students to have shared responsibility in learning and in this case 

developing accounts of phenomena.  Furthermore the students engaged in 

dialogue activate the thought and language connection that is important to 

Vygotsky.   Students collaborating in discussions allows entry at all levels of a 

continuum of knowledge and invites peers to state for peers the ideas that are 

important in an experience.   

Empirical Research 

A number of research studies have considered discussions in science 

learning, but none have considered issues similar to the structure of this study.  

This structure includes consideration of early elementary students, participation 

and joint construction in whole group discussions, and sense-making of young 



31 

learners. In the following summary of empirical research, I focus on those studies 

that have considered similar issues to the particular attributes that distinguish this 

study.  Recent studies in science education have shown increased attention to 

the role of discourse in science learning (Hilton-Brown & Kelly, 2001).  A few of 

these studies look at discourse in terms of oral language used in large group 

sense-making discussions.  Research has also considered how students develop 

explanations in whole group discussions.  Findings from this research have 

focused on some central themes, including structure of discourse, students 

interactions with one another, and the ways that discussions become challenging 

places to make sense of ideas.  The findings from these studies help flesh out 

the terrain that will be important in this study.     

Individuals as participants in a group 

Several studies consider the ways participants identities and social 

positions affect both the degree to which they are willing to participate and the 

value that peers place on the contribution of that individual.  Thinking about 

students social position and participation in talks presents a challenge that 

teachers often think about in planning and teaching in group activity.  Gallas s 

(1995) description of big talkers dominating discussions and intimidating peers 

offers evidence (and later suggestions for resolution) of the problems that we all 

intuitively know are part of whole-group sense making discussions.  This 

becomes a more complex problem if the issues of domination and intimidation 

are not as apparent as the description Gallas (1995) provides of two boys 

dominating discussions.   



32 

Smith and Anderson (1999) describe a small group of pre-service 

teachers working in a social context to learn science.  They show that learners 

personal identities as being knowledgeable of science impact their interactions 

with subject matter and their peers when learning in socio-cultural contexts.  

While there are many differences between adult learners and students in their 

early experiences in school, the point is that students personal efficacy as 

knowing science, impacted the actions that they took in classrooms.  However, 

personal images as being knowledgeable learners of science are not just issues 

for pre-service teachers.  Barton (1998) shows that students identities and 

personal efficacy impacted their approaches to science learning and their 

interactions with peers in both traditional and non-traditional science learning 

contexts.  Thus this research suggests that an individual s sense of personal 

efficacy as a science learner is important to actions that individual takes in 

science learning. 

This complexity of personal efficacy in science learning is confounded by 

the ways that teachers and curriculum constrain and bound science learning to 

particular ways of knowing.  It seems clear that students linguistic abilities and 

cultural ways of knowing impact personal and public perceptions of their abilities 

to think and act scientifically.  Some researchers argue that everyday sense-

making offers valid explanations of phenomena, but more importantly offers more 

opportunities to engage in discussions that include more participants (Warren et 

al., 2001).  Similarly Kawagley, Norris-Tull, and Norris-Tull (1998) show that 

students worldviews, in their case Native AmErinn students, impact students 
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ways of knowing which has consequences for their science learning.  The point 

of these studies is that students have different ways of perceiving the world that 

are not necessarily wrong, but do not fit the canon of science.  This connects to 

this study because teachers and students bring implicit images of science to 

classrooms, which impact their impressions of students actions.  If those actions, 

as the above cited research showed, do not share images of science, there is 

potential to marginalize different ways of knowing and acting in science.   

One finding from research regarding students participation in whole-group 

discussions in science classrooms is that students are concerned with status and 

friendship groups in the classroom.  These concerns and issues do not directly 

relate to learning science and lead to constraints in learning for one set of high 

school students.  (Kelly & Chen, 1999)  Further research suggests that in when 

learning is situated in whole-group contexts it is important to consider the social 

contexts of students intellectual activity in science learning.  Crawford, Kelly, and 

Brown (2000) describe a teacher that attempted to lead more discussions in 

classrooms, situate learning in social activity, and to share control of these things 

with students.  The research shows how this arrangement led to learning through 

social processes that focused on intellectual accomplishments of high school 

students.  The focus of this study is on intellectual activity in social contexts.  

Implicit in these findings is that there are personal efficacy and individual social 

goals that play out in classroom contexts.  However, more work needs to be 

done to elaborate on the specifics of individual goals and purposes in classroom 
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contexts.   One question to ask is how students social purposes, their need for 

status, affiliation, and connection, play out in different contexts.  

Other research looks more specifically at the ways that status, affiliation, 

and connection impact participation and learning in socially rich science learning 

environments.  Kurth, Anderson, and Palincsar (2002) consider the social 

aspects of students purposes in interactions in small group science 

investigations.  They describe how students perceived status of group members 

impacted the ways that members interact with one another.  As a result students 

of low status experienced marginalization of participation (Kurth et al., 2002).  

Bianchini (1997) describes an intervention in perceptions of social status in small 

group work by introducing a model of participant roles to mitigate issues of 

status.  However, she explains that simply structuring roles in groups is not 

enough to tackle complex issues related to social goals and purposes in small 

groups.  Further, Bianchini (1997) argues that problems of [students] status are 

deeply enmeshed in classroom fabric (pg. 1060).    Thus even in small groups, 

there are problems of status, affiliation, and connection between students.   

Semantics of oral language and joint construction  

Lemke (1990) describes fundamental research on oral language use in 

science classrooms.  His thorough study of talk in science shows how learning 

science means learning to talk science.  According to Lemke (1990), many high 

school science classrooms rely on triadic dialogues to communicate science 

knowledge to students.  Triadic dialogues involve a teacher question, the student 

responds and the teacher then evaluates the response.  However, he also found 
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that there were patterned forms of communication in science classrooms.  His 

analysis considers the semantic relationships and thematic patterns of language 

occurring in science talk in school.  A semantic relationship describes 

relationships between words in utterances and a thematic pattern relates 

semantic relationships.  (Lemke, 1990) This description of talk in science 

classrooms revolutionized thinking about the language of science in school.  

However, all the claims in this study came from secondary science learning and 

a natural question is whether the same patterns hold up across grade levels.   

A number of different studies look at the nature of oral discussions in 

science learning, describing what might be thought of as the anatomy (c.f. 

Gallas, 1995) of a discussion in science learning.  While Gallas (1995) does not 

go into the linguistic detail that Lemke (1990) provides, she looks at the ways that 

students talk in whole group discussions.  Based on her research, she develops 

a theory that students through their discussions use oral language in a cyclic 

process to propose, support, and extend theories about phenomena in the world.  

(Gallas, 1995)  Considering students interacting in a large group, as Gallas 

(1995) does is helpful to thinking about the nature of language and interactions 

that take place in classrooms.   

Similarly joint construction in oral discussions has also been researched.  

Barnes & Todd (1995) also describe the nature of collaboration in discussions.  

They describe students initiating, extending, eliciting and responding to 

assertions in discussions, arguing that these discourse moves follow a pattern in 

discussions that allow students to collaborate on sense-making.  A central 
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difference for Barnes & Todd (1995) is that their framework does not assume 

culmination of the accounts that students are constructing.  

Gallas (1995) indicates that students rarely evaluate claims and work hard 

to maintain claims that are already in the discussion.  Barnes and Todd (1995) 

take an even stronger stance saying that students do not evaluate claims.  

However, the consequence of a focusing on the group is that we do not get much 

information about the individual utterances that make up the discussion.  

Furthermore, while Barnes and Todd (1995) include empirical knowledge claims, 

the discussions Gallas (1995) describes focus on theory and do not help 

consider empirical knowledge in classroom discussions.    

Research also looks at interactions in classroom discussions.  This work  

considers the social and cultural aspects of learning to participate in science 

discussions that promote learning, focusing on small group work (Anderson, 

Holland, & Palincsar, 1997; Hogan, Nastasi, & Pressley, 2000) or whole class 

interactions (Kelly & Chen, 1999; Reddy, Jacobs, McCrohon, & Herrenkohl, 

1998; Smith & Anderson, 1999; Warren et al., 2001).  Hogan, Nastasi, & 

Pressley (2000) examine the utterances of students in small group activities in 

high school settings.  Their analysis codes the nature of students statements 

which leads to describing the reasoning pattern that students used in their small 

group activity.  (Hogan et al., 2000) Warren, Ballenger, Ogonowski, Rosebery, 

and Hudicourt-Barnes (2001) consider whole class discussions and the ways that 

students use everyday language and embodied imagining, a strategy of thinking 

of what it might be like to be a part of some phenomenon, to construct knowledge 
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of the world.  This study seeks to extend on these bodies of work, adding more 

information about the semantic relationships that young students construct in 

whole group discussions.  

Sense-making in discussions 

Another approach to considering discussions in science classrooms looks 

at the reasoning students engage in during discussions.  This requires looking 

closely at interactions between students collaborating in discussions.  Hogan, 

Nastasi, and Pressley (2000) describe the interaction spaces that students and 

teachers engage in when collaborating on scientific reasoning.  They found 

significantly different interaction spaces when students worked alone in groups 

as compared to with the teacher in a whole group.  A difference that they found 

was that reasoning in small groups was more exploratory, while discussions 

including the teacher had higher levels of reasoning due to teacher actions in the 

discussion. (Hogan et al., 2000)  What is not clear from this study is what the 

outcome of higher levels of reasoning was on students understanding.   

There have been attempts to consider how the nature of discussions and 

the reasoning of students might lead to developing understanding of scientific 

ideas.  Bloom (2001) considers whole group sense-making discussions to 

examine the ways that students claims in discussions lead to particular 

accounts5 of phenomena.  Bloom shows that students, in the context of an on-

going discussion, can end up making divergent claims that do not lead to 

                                                

 

5 Account follows the term that I have used throughout this study.  Bloom does not refer to 
accounts.   In fact he might argue that this is not an appropriate term since his work showed 
chaotic outcomes rather than convergent ones.  I present it here as one way to think about 
students understanding in discussions. 
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reasoning and as a result create chaotic systems of explanations for students to 

interpret.   As a result students may struggle to understand science based on 

sense-making discussions.    This is an important caveat to consider in 

discussions and thus why this study centers on the students accounts and the 

understandings these accounts lead to.  The data selection process led to the 

selection of convergent accounts (since I used student uptake to guide 

selection6) so the chaotic problem Bloom (2001) identified, while important to 

consider, is not relevant here.   

Several studies closely examine the ways that students make sense of 

phenomena in science learning.  Hulland and Munby (1994) consider sense-

making of students in small and large group discussions.  They compare the 

sense-making of two students in discussions.  They found that one student used 

what they describe as scientific reasoning, while the other relied more on stories 

and metaphors. (Hulland & Munby, 1994) The findings from this research are 

important to this study, but they only reveal how individual students make sense 

of phenomena.   

Schauble, Klopfer, and Raghavan (1991) also describe the kinds of sense-

making used by groups of students during hands-on science experiments.  They 

found that groups primarily used an engineering model to conduct investigations 

and make sense of the results of their investigations.  This is more of an 

application of science knowledge to solve a problem, or as they describe, a 

practical exploration for purposes of achieving a desired effect (pg 860).  

                                                

 

6  Chapter Three describes methodologies used in this study.  A more complete explanation of 
the data selection process is found in that chapter.   
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(Scauble et al., 1991) These findings do look at groups of students, but the 

context of that study was significantly different than this study.  The differences of 

note were that Schauble et.al. (1991) investigate reasoning of students in 

intermediate grades (5th and 6th).  This study looks at much younger students.  

Furthermore, Schauble et.al. (1991) describe results of students in different 

contexts in which students received different tasks to investigate the reasoning 

students used based on task structures.  This study follows a naturalistic 

approach in which there are no interventions in the tasks students were given.  

Rath and Brown (1996) also describe students reasoning about 

phenomena. They identify six modes of engagement that students used to make 

sense of phenomena during investigations in a summer camp setting.  Similar to 

other research, they consider students reasoning in small group settings. 

Furthermore, the intensive focus on science for a period of three weeks in a 

summer camp setting and the fact that the research includes students from a 

range of ages in the elementary span distinguishes this research.  Based on 

findings from their research, Rath and Brown (1996) argue that it is important to 

consider both the students social and conceptual orientations in sense-making.  

(Rath & Brown, 1996)  This study relies on these findings but makes the 

distinction of focusing on one classroom of lower elementary students over two 

years.  In addition, Rath and Brown (1996) focus on small groups while this study 

considers whole class discussions.  
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Summary  

There are several points to revisit in this chapter.  We can see the ways 

that students in whole group sense-making discussions participate and share 

utterances of peers to construct accounts of phenomena.  Furthermore, the 

remainder of this dissertation will use the theoretical model described here to 

frame the argument of the dissertation.  This argument is summarized as saying 

that students engaged in joint construction of accounts rely on certain modes of 

engagement that they find meaningful and useful.  These modes of engagement 

are taken as shared, though there are never explicit statements made by 

students in terms of what the students find meaningful and useful.  These modes 

of engagement do not ultimately sound scientific.  However, on closer 

examination we can see how students are engaged in scientific practices based 

on the set of available experiences they have available. Subsequent chapters 

describe the methods and data used in this study, patterns in that data, and 

explanations of those patterns.     
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Chapter 3 

Methods for researching joint construction accounts    

Introduction  

This chapter summarizes the participants, context, data and methods 

used in this study.  I was curious about how discussion helped students learn 

science and develop proficiencies in scientific discourses.  The research asked 

how one group of first to third grade students used language in whole group 

discussions to jointly construct explanations of phenomena in the world. 

It is important to note that the study and the data collected include me as a 

teacher in the context.  There were a couple of reasons to design the study this 

way.  To begin with I wanted to study the effects of particular strategies of 

instruction.  To control those aspects of instruction as much as possible, I chose 

to establish myself as the teacher.  In addition, this structure situated my as a 

participant in the context allowing the benefits of teacher research (Cochran-

Smith & Lytle, 1999).  This helped me understand the classroom context and 

social positions of students in the classroom.  In addition it allowed me to think 

about  how students participated in a social context, and as a result, learned 

about subject matter through participation in whole group discussions.  This 

helped me understand better how students talk to one another and collaborate 

on developing understandings of phenomena in the world.  

Of course there are drawbacks to this model of research.  As a participant 

in the data that were collected, I naturally influenced the outcomes in that 
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context.  Furthermore, my knowledge of the subject matter and theoretical ideas 

about teaching and learning were quite different than that of a typical classroom 

teacher.  This potentially impacted the outcomes as well.  Finally, my presence 

as a volunteer teacher in the classroom allowed me to assume a position of 

relatively low accountability.  As a result I did not feel the pressures of the highly 

structured science curriculum of the district.  However, I chose to accept these 

drawbacks because my main aim throughout the study was to arrive at thick 

descriptions (Geertz, 1973) of classroom phenomena.  This suggested that I 

needed to do more than observe, I also needed to participate.    

This chapter begins with a summary of the data collected, including, the 

participants, context, and setting.  The chapter concludes with despcriptions of 

the particular analytic methods related to findings reported in Chapter 4.    

Context, Social Setting, and Participants  

The study took place in one classroom, a multiage setting spanning three 

academic years.  I taught science, and conducted the study, in the classroom 

beginning in September of 2000 and ending in June 2002.  Students remained in 

the classroom for up to three years. Therefore some students were only in Year 

One or Year Two of the study.  However a small subset of students was in both 

years of the study.  While there might be differences in the length of experience 

that students had in the context, this was not the question of the study.  I was not 

seeking to look at individual performance in the context; rather the intent was to 

provide an interpretive account of things happening in the classroom [ref 

Erickson, 1986]. The following descriptions contain details not often included in 
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descriptions of participants, but I feel that they give a better glimpse into the 

participants and ultimately, this classroom context.   

The school was situated in a neighborhood in an urban district (Weiner, 

2000).  The classroom was an open concept classroom shared by four teachers 

leading separate classes.  Three of the teachers of these classrooms led multi-

aged classes and collaborated on many activities and teaching plans.    Most 

visitors were surprised by the classroom.  It was well equipped in contrast with 

common assumptions about urban schools. It was relatively quiet, given the open 

concept.  Finally, there was a great deal of student autonomy.  This was 

necessary to facilitate the multi-age program.  There was whole group teaching, 

but primarily instruction was tailored to each student.  In all content areas there 

was limited use of textbook based curriculum materials.  Students wrote in 

journals in all subject areas.  Talk about ideas was a regular activity of this 

classroom; as a result students had multiple experiences talking with one another 

about their ideas.   

During Year One there were almost equal numbers of boys (nine) and 

girls (eight) in the class.  There were seven children in first grade, four in second 

grade, and six in third grade.  Racially the class was predominantly (eleven of the 

seventeen students) African AmErinn.  There were two European AmErinn 

students, one Asian AmErinn student, one Hispanic student, and two Bi-Racial 

students.  There was a twin boy and girl in the second grade.  Two students 

received services for diagnosed learning disabilities; others waited on 

assessment.   Based on anecdotal information from students, teacher reports, 
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and other information, a few things were known about students home lives.  One 

student lived in temporary housing (motels).  Three of the seventeen children 

lived with both biological parents in their home.  Three of the children reported 

that one of their parents was incarcerated.  One first-grade boy was in a single 

parent home due to the death of his father.  Finally, two students lived in adoptive 

or foster care homes.    

Between Year One and Year Two, district boundaries were re-drawn, 

resulting in school population shifts. Only one student from year one left the 

school.  Six of the eighteen children were new to the school, eight Year One 

students remained, and four students moved up from kindergarten within the 

school.  In Year Two there were more girls (eleven) than boys (seven).  There 

were grade-level shifts leading to disproportionate age groupings.  There were 

four first grade students, seven second grade students, and eight third grade 

students.  Again the predominant (twelve of eighteen students) racial group was 

African AmErinn.  The remaining groups included four European AmErinn 

students and two Bi-Racial students.  By parent choice, the second grade twins 

from Year One were separated, leaving the girl in the classroom and placing the 

boy in another classroom in the building.  During Year Two, four students 

received services for diagnosed learning disabilities.  Only one student had a 

parent incarcerated, another was under felony warrant.  Three students lived with 

both biological parents.  The student from Year One whose father died remained 

in the classroom during Year Two.   
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As the science teacher, I came to the school with a rather non-traditional 

set of experiences for a primary grades teacher.  I came from upper-middle class 

home where both of my biological, European AmErinn parents lived.  My 

undergraduate education was in science.  My teacher education came during a 

Master Degree Program in science and education and completing requirements 

for secondary teacher certification in Oklahoma.  However, I spent one year 

teaching elementary science in third and fourth grades prior to this teaching 

experience.  Before pursuit of a Doctorate I taught science lessons to various 

groups in an informal setting.    

The classroom teacher was former graduate student of education with 

more than eight years teaching experience.  Four years were at this school, prior 

to that she taught in another district school as a classroom teacher and a 

Reading Recovery teacher.  She had a strong commitment to teacher education; 

often allowing teacher education students to observe the classroom.  She worked 

closely with two other teachers, who had similar multi-age classrooms. 

Data Sources  

As a participant observer {Atkinson, 1994 #61}, I collected a range of data.  

Two primary data sources serve this work: videotapes and field notes.  Field 

notes were written while watching the regular classroom teacher, or immediately 

after I taught a science lesson.  Whole group and some small groups were 

recorded using a digital video camera and cordless microphone.  These were 

transferred to a computer, digitized, in some cases transcribed and analyzed.  
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While the computer encoded the video into MPEG format7 I wrote viewing notes, 

which served as a second set of field notes.  The viewing notes catalogued 

events including an extended narrative responding to specific questions about 

observations in the video.  This primary data set, videotapes and field notes, was 

complimented with copies of student journals, individual work on handouts and 

worksheets, chart paper of whole group writings, group composed class books, 

and informal and formal interviews.   

Since I wanted to think about the times that students collaborated in 

discussions I first reviewed all sixty-six videotapes.  In this review I looked for 

moments of potential shared utterances.  Potential was determined by any time 

that a student repeated the idea of another student or themselves in the 

discussion.  This review generated a catalogue of instances, which documented 

the date, time, discussion, speaker, and a description of the events in that 

discussion or moment.   This criterion and selection procedure identified five 

hundred forty instances that deserved further investigation.  It is important to note 

that this does not mean students stated five hundred forty original ideas, but 

rather that was the number of times that I could clearly identify when one student 

used another student s idea or thought or gave another student credit for an idea.   

From this catalogue of potential shared utterances I looked for patterns to 

suggest that students were developing thematic sequences.  This was a first 

attempt to identify moments when students seemed to collaborate with one 

another.  In order to identify these moments I referred to the video summaries, 

transcripts, and occasionally the original video tape.  Looking at the catalogue of 
                                                

 

7 This is a rather lengthy process taking 60-90 minutes.   
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shared utterances and patterns, I identified thirty-one selections (which all 

included multiple shared utterances) when students were doing more than 

merely repeating previous statements.   

To reduce the thirty-one selections to a manageable number, I revisited 

these particular selections.  I looked again at transcripts, video tape summaries, 

and video tapes as needed to make further distinctions in these selections.  I 

attempted to describe the language, content, and phenomena involved in the 

selection.  Compiling these descriptions of selections, I noticed that more than 

one third (eleven of thirty-one) of these selections involved reconciling various 

combinations of students experiences with explanations of phenomena. This 

subset of eleven discussions was further reduced to six discussions including two 

discussions in physical, earth and life sciences to create a manageable data set 

that represented a range of subject matter.     

Analysis followed approaches designed to be consistent with the research 

questions.  Students turns in transcripts were broken into discernable 

utterances.  These relied on pauses, topic shifts, and place holding expressions 

(umm, err, etc.) to identify bounds of an utterance.  Transcriptions were formatted 

to include short pauses (/) and long pauses (//), rising intonation (^), and 

overlapping speech (underlined).  Commentary about gestures and interactive 

issues, such as jumping in, were included in italics.  Before describing specific 

methods, it will help to have an understanding of the six discussion selections.   

For analytic purposes (the discussion contained too many topics to maintain 

clear analysis), one discussion selection was broken into two parts, making 
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seven selections.  Appendix A presents the seven selected and analyzed 

discussions in narrative formats followed by complete transcripts.   

In the context of this dissertation it will be difficult to consider all these 

discussion selections in detail.  Since I was intimately involved in the context, the 

students were familiar to me, and the topics were ones that I planned lessons 

around, it is easier for me to navigate all the discussions, keeping them in my 

mind.  However, to make this more comprehensible to the reader, I would like to 

focus on a subset of focal discussion for this dissertation.  In particular I am 

interested in discussions that included the greatest number of students involved 

and the highest percentages of shared utterances.  Since a central focus of this 

study was collaboration in discussions, it makes sense to focus on ones that had 

high levels of student involvement.  To determine this, I counted the number of 

students participating in the discussion, the number of utterances each speaker 

made and the number of times each speaker s utterances were shared by 

another member of the group.  In short I wanted discussions that had the 

greatest number of students participating and the highest percentage of students 

utterances being shared. This led to the selection of two focal discussions.  From 

this set, the third and sixth discussions are treated as focal discussions which 

provide the majority of the sample analysis reported and described here.   

Data Analysis  

Preceding sections of this chapter imply relevant methods for analysis. 

This section attempts to make explicit the specific analytic tools and procedures 

used in each portion of the analysis (these are summarized as coding schemes 
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in Appendix B).  These descriptions of analysis procedures are organized 

according to the research questions.  The following descriptions of methods will 

explain how the data were analyzed and the procedures that led to interpretation 

of patterns that are reported in Chapter 4.    Specifically, this will describe how I 

analyzed the semantic relationships of utterances and shared utterances, the 

analysis of thematic patterns in the construction of accounts, and how I analyzed 

the nature of the accounts that students jointly constructed.   

Participation: how can students participation in joint construction of 

accounts be described in terms of claims and accounts?  

To examine students participation I began by looking at each utterance   

Analysis of utterances could not rely on grammatical forms that students used in 

their utterances because oral language does not always match the grammatical 

form of written language (Austin, 1999; Bakhtin, 1986; Coulthard, 1985; Grice, 

1999).  In addition, this would not help develop understandings of students use 

of language to develop thematic sequences that positioned themselves around 

ideas.  Therefore, analysis turned to a semantic analysis of utterances (Lemke, 

1990).  Such an analysis looks at utterances in terms of how words relate to one 

another.  Initially coding followed Lemke s description of semantic relationships 

common to the language of science in secondary classrooms.  However, the 

prominent use of the pronoun you, which is not included in Lemke s descriptions, 

made it necessary to develop additional semantic relationships that described 

utterances that made claims about human agency.   
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Lemke (1990) suggests that semantic relationships alone will not be 

sufficient in analysis of oral language in science classrooms.  The point is that 

talking, and in this case talking in science, is not about just knowing the meaning 

of words, it is also about how words when put together, have particular meaning.  

Furthermore, there are connections between the meanings these meanings that 

Lemke (1990) refers to as thematic development strategies.  Thematic 

development strategies describe the nature of what I have called thematic 

sequences.  I looked at coded utterances for consistency and patterns to infer 

the thematic development strategies that students used in discussions.  These 

thematic development strategies were used to describe the nature of students 

claims, which consequently were part of thematic sequences.  Thus this became 

an examination of relationships between students utterances in the development 

of knowledge claims.   

The thematic sequences were helpful in describing what was meaningful 

and useful to students in the discussion contexts.  Based on this coding, it was 

possible to develop discussion maps that showed the main utterances in a 

thematic sequence, whether these utterances were shared, and which shared 

utterances received the most attention in the discussion context.  Discussion 

maps are similar to concept maps, showing the overall progression of utterances, 

claims, and thematic sequences of discursive activity in a discussion context.  

The discussion maps are arranged with a vertical timeline running the start of the 

discussion at the top of the figure to the end of the discussion at the bottom of 

the figure.  A box identifies each thematic sequence, with individual utterances 
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also running vertically inside the thematic sequence.  Arrows are sure to connect 

shared utterances with the initial utterance within and across thematic 

sequences.   

Discussion maps provided insight into the thematic sequences that 

students most engaged in talking about.  These same maps provided insight into 

the ways that students made accounts that were complete and coherent in their 

own terms.  The maps were helpful in identifying patterns in the shared 

utterances.  Such patterns were useful in generating narratives of the accounts, 

summaries of the claims, and in identifying the things that were meaningful and 

useful in an account of phenomena.    

Language: How does the language students use support joint construction 

of accounts and also reveal something about the nature of the accounts 

that students construct? 

This study also analyzed the accounts that students jointly constructed in 

the course of the discussions for their accuracy and also to highlight challenges 

faced by teachers and students alike in such discussion contexts.  This analysis 

starts with the analysis of students utterances, to look at how relationships 

between knowledge claims combined to form accounts of phenomena.  This 

maintained attention on the ways that students positioned ideas in the discussion 

context.  

I also wanted to know about the kind of understanding that was possible in 

the particular context of the discussion.  This kind of analysis could not be 

satisfied by looking at either utterances or thematic sequences.  Rather it 
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required looking across the thematic sequences to the complete account.  

Because of this, methods of analysis took on two approaches: 1) first looking at 

knowledge claims to determine the nature and substance of the claim and 2) 

second examining how students combined claims in the account.   

The first analytic approach focused on the knowledge claims students 

used to communicate aspects of a scientific account.  This essentially applied a 

heuristic of scientific activity (Anderson, 2001; Anderson et al., 1997; Kurth et al., 

2002) which considered whether utterances expressed experiences, patterns or 

explanations.  The fundamental notion is that scientific accounts consist of 

connected sets of claims that explain patterns of phenomena in the world.  

Connecting this to the heuristic, experiences are either observations of events or 

actions that provide the user observations of events related to phenomena.   

Content: What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making about 

phenomena in the world? 

Epistemologically science knowledge is based on a large set of 

experiences in the world.  For example, a person can observe the Sun each 

morning in the eastern sky and every evening the Sun is in the western sky. 

Patterns then attempt to describe relationships between the set of experiences 

that students consider.    So the observer can infer the pattern that the Sun rises 

in the east and sets in the west.  Finally explanations attempt to tell why 

particular patterns occur.  In the case of the Sun rising, one explanation is that 
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the Sun orbits around the Earth.  Another explanation suggests that the Earth is 

spinning, resulting in different sides of the Earth facing the Sun.   

From this scientific perspective utterances were coded as communicating 

experiences, patterns and explanations.  Given that this is a somewhat 

hierarchical model, the hypothesis would be that there would be a large number 

of experiences, leading to a smaller number of patterns, and resulting in the 

fewest number of explanations (Anderson, 2001; Anderson et al., 1997; Kurth et 

al., 2002).  Utterances were further coded, building on a constant comparative 

approach [ref] for the ways that they asserted, elaborated, or evaluated 

preceding claims of the developing account.  Looking at the coded utterances it 

was possible to begin to develop an idea about the accounts students were 

constructing.   

Since a central focus of this study was on the participant frameworks that 

students developed, a remaining question asks how the participant framework 

leads to the development of an account.  This required a shift in units of analyses 

to look at the collective account generated by students.  The problem is that it 

has been shown that students explanations of phenomena do not always match 

the scientific account of phenomena (Posner et al., 1982; Smith, 1990; Watson & 

Konicek, 1990).  Therefore it is likely that the accounts students generated might 

not reflect a scientific account.  In order to conduct an analysis of accounts, the 

main claims made by students and accepted by their peers were synthesized into 

a single account.  Then a scientific account for the same phenomena was 
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constructed.  Finally the two accounts were compared for consistencies and 

inconsistencies. 

Summary and looking forward  

This chapter has presented the data sources and methods of analysis 

used in this study.  In particular, the data was described in detail in order to 

familiarize the reader with the data and context, but also to highlight the two focal 

discussions.  These focal discussions will be the primary pieces analyzed in the 

following chapter.  Finally, Chapter Five discusses those findings and offers 

explanations about why and how they make sense.   
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Chapter 4 

PATTERNS OF JOINT CONSTRUCTION IN ELEMENTARY 

SCIENCE DISCUSSIONS 

Introduction 

To this point I have described a theoretical model, past empirical work, the 

context and data collection, and methods for analysis for this study.  These 

descriptions focused on ways to explore the research questions.  Recall that the 

overarching research question asked for descriptions of the ways that groups of 

students collaborate on explanations of phenomena in the world.  This involved 

three sub-questions: 

1. How can students participation in joint construction of accounts be 

described in terms of claims and accounts?  

2. How does the language students use support joint construction of 

accounts and also reveal something about the nature of the 

accounts that students construct? 

3. What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making 

about phenomena in the world? 

These questions will again serve as an organizing structure to describe patterns 

in findings related to participation, language, and content.  Specific methods of 

analysis will not be discussed here.  Chapter Three described these methods.  
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Appendix A includes narrative and transcribed version of each selected 

discussion.  Appendix B defines the coding scheme and operational definitions 

for analysis.     

The findings presented in this chapter show patterns in the students 

utterances, claims, and accounts of phenomena.  Presentation of these patterns 

first considers the focal discussions, followed by relevant patterns from the other 

selected discussions.   Patterns in the data reveal how students shared 

utterances were built around shared semantic relationships that involved 

statements about human agents exerting control over phenomena in the world.  

Students shared utterances were related in thematic sequences that led to joint 

construction of accounts.  Analysis of patterns in students accounts revealed 

that their sense-making focused on describing patterns in their experiences that 

allowed students to describe ways to exert control over phenomena.  Therefore, 

the central claim of this chapter is that the accounts that seemed meaningful and 

useful for students focused on joint construction of claims and accounts about 

human agents acting in the world.  Conversely, when I attempted to alter the 

thematic and semantic nature of claims and accounts to be about phenomena in 

the world abstracted from human action in the world, the result was reduction of 

joint construction. 

Participation: How can students participation in joint construction of 

accounts be described in terms of claims and accounts?   

A fundamental goal of this study was to arrive at some understanding of 

the ways students jointly constructed accounts in collaborative discussions.  
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Therefore it was initially important to identify patterns in students participation 

and the nature of utterances that supported students joint construction.  This 

section considers students participation by looking at patterns in students 

shared utterances.  Looking at the focal discussions, the following findings report 

students use of shared utterances to participate and the role of human agency in 

students shared utterances. 

Participation relies on shared utterances  

It seems obvious that participation relies on shared utterances.  However 

the complexities of participation and the role shared utterances is important.  The 

following section describes the ways that students shared utterances by looking 

at discussion maps8 of each focal discussion.  Then more general descriptions of 

shared utterances are made across the selected discussions.   

Wind and Kites 

  

Figure 4.1 represents the wind and kites discussion.  It focuses on the 

actions students made in the discussion.  Each large box is a thematic 

sequence9, with speakers represented inside these boxes.  The smaller boxes 

represent speaker s turns.  It is important to note that this analysis focuses on 

speaker s turns, of which each turn may include one or more shared utterances.  

Arrows show uses of shared utterances.  Solid arrows stay with in the thematic 

sequence, while dashed arrows represent shared utterances across thematic 

sequences.  The grey circles number the thematic sequences to enable further 

                                                

 

8 See chapter 3 and the appendix for descriptions of discussion maps.   
9 Thematic sequences receive more detailed attention later in this chapter.   
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discussion below.  In the upper right hand corner a grey box is a key that 

explains abbreviations in the boxes.    

? Teacher question (1)

R Students' response (2,3)

? Teacher question (4)

R Students' response (5)

? Teacher question (4)

R Student response (13)

? Teacher question (14)

Teacher Question Thematic 
Sequence

 
(lines 1-19)

START

FINISH

I-SU Student initiation (21-29)

R Teacher response (30-1)

R Student response (32)

Student Initiated Thematic 
Sequence

 

(lines 14-32)

SU Student revitalize (38-40)

R Teacher response (41)

SU Student response(44-45)

Student Revitalized Thematic 
Sequence

 

(lines 38-46)

I Student initiation (58-62)

3

2

1

? Teacher question (78.92)

R Student response (93)

SU Teacher question (94-96)

SU Student response (97)

SU Student response (99)

?-R Teacher question (100)

Teacher Initiated Thematic 
Sequence

 

(lines 78-100)

4

5

A Teacher question (108)

R Students' response (109)

R Student response (112)

A Teacher claim(113)

E Teacher request (115)

R Student response (117)

Align & Evaluate Thematic 
Sequence

 

(lines 108-125)

6

SU Teacher revoicing (120)

S Teacher response (125)

FIGURE KEY

? = question
R = Response
I = initiation
SU = Shared 
Utterance
A = Alignment
E = Evaluation
S = Summary 

Figure 4.1

 



59  

The first thematic sequence (circle 1) shows what might be thought of as a 

triadic dialogue with teacher questions followed by student responses.  

Subsequent sequences in this discussion included greater student talk and more 

shared utterances within and across sequences.  The next three thematic 

sequences indicated by circles two, three, and four, show students using shared 

utterances for various purposes.  At circle two, Marquisha initiated claims about 

flying kites, building on a prior student claim about string (shown by the dashed 

line).  Next, at circle three, Lora shared Marquisha s idea, shown by the dashed 

arrow, to revitalize the thematic sequence initiated by Marquisha.  Finally, circle 

four presented an interesting use of shared utterances.   Rodger referred to an 

earlier utterance, to initiate a thematic sequence about making kites.  However, 

the group did not share his claims. This is seen in figure 4.1 since no arrows 

point to the box representing this claim.    

After this I initiated a new thematic sequence (circle five).  Previously the 

thematic sequences that I initiated led to triadic dialogues.  However, this 

initiation built into a thematic sequence (circle six) that involved me aligning 

students and ideas, providing opportunities for students to engage with theories 

and one another.  Ultimately my summary statement, line 125, implied there was 

no correct answer and that we now had a jointly constructed question. 

Figure 4.1 highlights points in the discussion when students shared 

utterances to participate within or across thematic sequences.   Looking at this 

discussion map it is possible to see that shared utterances did support students 
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participation, but it does not show how this took place.  For that sort of analysis, it 

will be necessary to look more closely at transcripts of the thematic sequences.     

What are seeds?

  
The second focal discussion took place about the same time during the 

second year of data collection.  This discussion was different in a few aspects.  

Most notably the students moderated turns in this discussion, which I took 

responsibility for in the first discussion.  As a result there were more opportunities 

for students to call on friends.   This also removed me from being a controlling 

participant in this discussion, which had benefits and drawbacks.  The central 

point is that my relative absence in this discussion allowed students to determine 

the rules for participation.  As a result, this discussion seemed to include more 

shared utterances.   

The discussion is represented in Figure 4.2 below. Using the same 

features as in figure 4.1, students comments were removed, to focus on their 

actions in the discussion.  Each large box represents a thematic sequence, with 

speakers represented inside these boxes.  The smaller boxes do not represent 

specific utterances, but turns.  The arrows represent shared utterances across 

turns.  Solid arrows stay with in the thematic sequence, while dashed arrows 

represent shared utterances across thematic sequences.  The grey circles 

number the thematic sequences to enable further discussion below.  In the upper 

right hand corner a grey box is a key that explains abbreviations in the boxes.   
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? Teacher question (1)

R Students' response (9)

SU Student claim(25-28)

Teacher Question Thematic 
Sequence

 
(lines 1-28)

START

FIN ISH

SU Student revitalize (103-107)

SU Student claim (129-131)

SU Student claim (136-138)

Student Initiated Thematic 
Sequence

 

(lines 100-143)

SU Student evaluation (146)

R Student response (147-149)

Student Evaluation Thematic 
Sequence

 

(lines 144-150)
3

2

1

A Teacher uptake (159, 164)

? Teacher question (168)

R Student Response (171)

? Teacher question (172)

R Student response (179-181)

SU Student uptake (189-195)

Teacher Initiated Thematic 
Sequence

 

(lines 150-195)
5

? Teacher question (232)

R Student response (234-236)

Teacher Initiated Thematic 
Sequence

 

(lines 230-237)
7

FIGURE KEY

? = question
R = Response
I = Initiation
SU = Shared 
Utterance
A = Alignment
E = Evaluation
S = Summary

NC Non-consenting student sequence

SU Student claim (140)

SU Student evaluation (201-202)

R Student response (204-218)

Student Evaluation Thematic 
Sequence

 

(lines 200-230)
6

SU Teacher revoice (225)

R Student response (227)

Figure 4.2
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This focal discussion looks quite different from the wind and kites 

discussion when presented in this format.  However, it did begin (circle one) 

similarly with a teacher question.  The difference was that students took up the 

question with more than nominal answers (see transcript and further analysis 

below).  

The next two thematic sequences were primarily filled with student talk.  

One reason for this was that students determined who spoke by calling on one 

another to speak.  I was present in these (see transcript in Appendix A), however 

this primarily served to urge students to call on the next speaker.    

In the second thematic sequence (circle 2), Rodger initiated the thematic 

sequence by drawing on shared utterances from a non-consenting student.  

Rodger claimed that the seeds people plant grow into plants.  The ideas that 

seeds grow and that humans are vital in plant growth became a shared utterance 

used by a number of students.  In line 140 (circle two), Annie summarized 

comments and simultaneously removed references to humans.  While her 

comment, unlike several others in this thematic sequence, did not get used by 

peers directly, it did introduce a transition in the discussion.    

Another interesting thing happened at circle three.  Brittany evaluated 

Erin s claim (line 146).  Her evaluation and challenge was about specific aspects 

of the claim, which was resolved easily.  Later, at circle six, Rodger attempted to 

copy Brittany s approach (line 201-202).  This is interesting because Rodger 

attempted, though unsuccessfully, to share the structure that Brittany used to 

challenge Erin and embed in the Annie s utterances.   
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Participation in other selected discussions

  
The focal discussions were selected because they included the greatest 

percentage of student involvement and the greatest number of shared 

utterances.  However, across the remaining selected discussions patterns in 

shared utterances leading to participation were similar to those described above.  

Namely this was that students relied on shared utterances to either modify or 

extend on a prior statement, to connect a new utterance with those already 

shared, or to challenge the claims of a peer (this happened only twice in all of the 

coded utterances).   

Students participated in accounts sharing utterances that involved human 

agents acting in the world.  

One pattern that emerged in the data was that students participation was 

greatest when jointly constructing accounts that involved human agents acting in 

the world.  The general pattern was that students began by describing their 

experiences in the world and ways that they successfully controlled phenomena 

through their own or others actions in the world.  The result was that students 

developed accounts that sound like practical explanations of ways to do things.  

Occasionally students managed to abstract general principles to make more 

decontextualized statements, but ultimately this was not a frequent occurrence.  

The following section again presents detailed descriptions of the ways that 

this pattern can be seen in the focal discussions.  In addition, there are times 

presented that describe students abstraction of decontextualized statements.  

However, it will be seen that these are infrequent.  At the end of the section, I 
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provide further descriptions of students participation in the remaining selected 

discussions.  

Wind and Kites

  
In this first focal discussion, I initiated the topic by asking students to 

answer my questions about flying kites.  Participation in this portion of the 

discussion triadic dialogue involving a teacher question, followed by a student 

answer, and then the teacher responds with evaluation of the student response.  

The consequence was that students did not participate in joint construction of 

accounts.   

Line

 

Speaker Utterances Commentary  

1. Mr. E. 

What has everybody 
been playing with that is 
so exciting and always 
want to take out at recess 
when we go outside^

 

nominal question with 
one correct answer 

2. Darrel kites

 

answer 

3. Marquisha

 

kites shared utterance 
answer 

4. Mr. E. How do those kites work? Redirect answer as 
question 

5. multiple WIND Answer 
6. Mr. E. Tell me a little more 

7. Mr. E. 
I mean just the wind 
doesn t tell me how the 
kite works 

Redirect for further 
explanation 

Classroom management; thematic sequence maintained 

12. Mr. E. Bobby / how  question 
13. Bobby the string  Answer 

14. Mr. E. What about the string^ Redirect answer as 
question. 

 

The focus was on my questions and goals for students, with only one shared 

utterance.  It is unclear whether that was intended to repeat the idea or just two 
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students with the same idea in succession.  To maintain my focus I redirected 

each student answer as a new question.  However, my questions in lines four, 

seven, and fourteen, were sufficiently open to allow students more than single 

word responses.  Yet students single word answers implicitly supported my 

control and attempted to appease my requests.  

It is interesting to note that in line eight, there was some disorder, when I 

evaluated and redirected multiple students collective claim wind.  One 

interpretation is that students were confused about my redirection and unsure 

about what would count as an adequate response.  Another interpretation is that 

this sequence was not allowing them to pursue accounts they found meaningful 

and useful, and thus they resisted the focus I established in the discussion.  

Next, Marquisha initiated a new topic by drawing in prior ideas about the 

importance of the string and wind.  However, she altered the discussion focus; 

her claim rested on human agency as the central cause in kite flight.     

Line

 

Speaker Utterances Commentary  

21.  Marquisha The reason how a kite 
flies audio disruption   

initiates talk about 
causes 

22.  Marquisha beginning in middle of 
utterance you make it 

introduces a human 
agent 

23.  Marquisha and then put the string 
and stuff on it 

shared utterance 
string including it in 
actions of agent 

24.  Marquisha you get the string and 
you wind it in a big ball 

restates string telling 
human actions on string  

25.  

 

Marquisha and you hang on to it  human agency; it 
represents the string 

26.  

 

Marquisha and then you just run human agent acting 

27.  

 

Marquisha and it goes up in the 
air by the wind  

shifted it to kite; shared 
utterance of wind 

28.  

 

Marquisha the wind blows and 
goes up in the air  

restate wind telling how 
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Line

 
Speaker Utterances Commentary  

29.  Marquisha and it s flying restate (line 21) kite 
flies

 
= it s flying 

30.  

 
Mr. E. OK you ve told me a 

good story about how 
evaluation of claims 

31.  

 
Mr. E.  

But I still don t 
understand how the 
kite is flying  

redirect by  it s flying = 
the kite is flying as 
implicit question 

32.  

 

Marquisha It just flies response to implicit 
question; restate  

 

Marquisha s focus on human agency shifted the focus of the discussion.  

The result was this reads like a pushing match for power in the discussion.  My 

evaluation and redirection (lines 30-31) implied a question that attempted to 

change the focus away from human agency to material objects acting in the 

world independent of human action.  I used OK  but and then shared flying 

from Marquisha to reject human agency and shift to claims that did not involving 

human agency.  Marquisha responded (line 32) without referring to human 

agency; but implied, using just flies, that my focus on material objects and 

causes was just something that happens and not relevant to her claims or the 

account she would find meaningful and useful.  Marquisha s response (line 32) 

avoided human agency.  But her restatement of flying , which described 

conditional action, shifted to flies , which focused on action.  This left the 

possibility of a human agent making the kite fly without explicitly stating it.    

This was followed by a break caused by student interruption.  After five 

lines I managed to yield the floor to another student.  She revitalized Marquisha s 

focus, using shared utterances about human agency, which she combined with 

claims about material objects.   
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Line

 
Speaker Utterances Commentary  

38.  

 
Lora The wind /  Shared Utterance wind 

39.  Lora the string controls the 
kite  

Shared Utterance 
string, adds a function 
for the string 

40.  Lora 

so when you want to 
move it in different 
directions you have 
something to make it 
move in different 
directions 

Revitalize human 
agency claim, 
connecting this to the 
string function 

41.  

 

Mr. E.  
So the string sort of 
helps you to control the 
kite^ 

Redirect; shared 
utterance human 
agency claim to follow 
the thematic sequence 

42.  

 

Mr. E.  Is that what you said^ Invitation to respond 

43.  Mr. E.  Just a minute Rodger Request; response to 
bid to speak 

44.  

 

Lora If you want to fly a kite 
you have to have string 

Restate human agency 
claim, including string 

45.  

 

Lora When you have string it 
doesn t make it fly away 

Reformulate function of 
the string 

46.  

 

Mr. E. OK Acknowledgement 

 

Lora revitalized attention on human agency, which established a 

connection with Marquisha, while making claims (lines 38 &39) that matched my 

desires for the account. My redirection in line 41 only asked her to confirm her 

claims.  Potentially her inclusion of utterances consistent with my wishes made 

me avoid challenging her like I did with Marquisha.    

Following this, I used meta-linguistic utterances to model ways to agree 

and disagree in discussions for students.  I use meta-linguistic to refer to my 

statements that told students about acceptable ways to talk in the discussion, but 

did not add substantively to the discussion.  The result of this move created a 

break in the ongoing activity that allowed another student to initiate a new topic.  

This new topic also described human control over phenomena.   
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Line

 
Speaker Utterances Commentary  

58.  

 
Rodger 

The string control the 
kite because for the kite 
to stay up in the air 

Shared utterance string 
and kite, talking about 
the functions of those 
things 

59.  

 
Rodger First they make it out of 

wood 

Initiates talk about 
methods used by 
impersonal they

 

60.  Rodger Then they get a / make a 
T or something  

Methods continued 

61.  

 

Rodger 
Then / like those other 
kites / they just have a 
little bit of thing 

Adds characteristics 

62.  

 

Rodger 
Then the last time had 
one of those / mine fall 
apart 

Tells about a personal 
experience flying kites 

 

Rodger, sharing utterances from prior speakers, described the functions of 

the string, which connected him to the developing account about human agents 

acting.  This should have positioned his utterances as part of the group s jointly 

constructed account of flying kites.  However, others did not share his claim.  

Failure to have his ideas to become taken as shared positioned Rodger uniquely 

in the discussion context.  He attempted to be a contributor, but failed to do have 

peers see his contribution as meaningful or useful.  The question is whether this 

was because of his shifting from flying to making kites, or whether it was in 

response to his status in the classroom10.   

At the end of Rodger s turn a new topic was initiated.  I drew a picture on 

the board to represent my question.  The drawing scaffolded student claims and 

established a thematic sequence that related wind and kite flight.  The following 

selection picks up after the drawing was complete.   

                                                

 

10 Social status affecting shared utterances may be very important.  However, this study did not 
focus on the relationship between students status and their peers sharing their utterances.   
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Line

 
Speaker Utterances Commentary  

92.  

 
Mr. E.  Which direction is the 

wind blowing^ 
Restate from line 78 

93.  

 
Kelvin this way claim 

94.  

 
Mr. E.  Which is this way^ Redirect using shared 

utterance (line 93) 
95.  

 
Mr. E.  Is it blowing this way^  Restate (line 94) 

96.    Mr. E.  draws on board is it 
blowing like this^ 

Restate (line 95) 

97.  Kelvin its this way gesturing  
repeat or shared 
utterance (line 93 OR 
96)  

98.  

 

Darrel naa /   

99.  Darrel its blowing that way shared utterance 
counterpoint (line 97) 

100.
     Mr. E. 

So I should have my 
arrow pointing over 
here^ 

reformulate (line 99) 

101.

 

Darrel yes  
102.

 

multiple overlapping talk  

 

This continued for the remainder of the discussion.  There are two 

possible interpretations described here.  One is that I dominated the discussion, 

convincing students to follow my desires and develop a set of claims that related 

wind and kite flight.  A second interpretation is that students and I were jointly 

constructing, in this portion of the discussion, claims about relationships between 

wind and kite flight.  I argue that given the interchanges between speakers, that 

so many students and I were in the same psychological time/space (Edelsky, 

1993) that this is more likely an instance of joint construction in which we 

participated in using shared utterances and claims.  Furthermore, in the final line 

of the transcript, once it was clear that students did not agree, I suggested that 

this was something to check out.  Thus I did not evaluate or judge their ideas, but 

was jointly involved with them in understanding this particular phenomenon.   
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What are seeds?

 
The second focal discussion was also initiated by a question I asked;  I 

asked students to define seeds.  The following transcript begins after I asked the 

question, provided instructions about norms, and yielded the floor to Annie.   

Line

 

Speaker Utterances Commentary  

9.    Annie It s something that grows 
into a plant 

Initiate topic as growth 
relationship 

10.  

 

Mr. E. OK  opens journal to 
make notes 

Acknowledgement 

11.  Annie Isaac Invitation to speak 
Interruption as I negotiate with students about using science journals. 

25.  Isaac A seed is like / is s / is 
something / 

Shared Utterance (is 
something) 

26.  

 

Isaac is something that before 
it it s a plant / 

Shared Utterance 
(plant) supports prior 
claim using different 
structure 

27.  Isaac like it s a flower or a like 
tree  

28.  Isaac it starts out as a seed Restate  return to idea 

 

Initially Annie makes a claim about seeds growing into plants (line 9).  

What remains unclear is what conditions are required for growth.  There are a 

range of possibilities, but this initiates a topic that students could share.  Isaac 

used a shared utterance to connect his ideas with claims made by Annie.  

However, his claims added detail in terms of a plant being a flower or a tree and 

avoided the conditional claim about growth.  Furthermore, his claim actually fit 

the nature of the question better than Annie s claim.  She described seeds 

growing, which does not define seeds.  Isaac generated an utterance that 

sounded more like a taxonomic statement that related seeds to their adult 
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counterpart.  Thus, he used the same ideas, but revised the claim to sound more 

scientific.    

Following this there was an extended discussion, lasting 81 lines of 

transcript, which focused on claims from a non-consenting student.  While these 

utterances are not examined, they were important in the discussion because they 

led into subsequent utterances (that included primarily consenting students) that 

described planting and growing seeds.   This was important because it 

established important claims that continued throughout the discussion.   For 

example, Rodger picked up on the idea and implicit experience of planting seeds: 

Line

 

Speaker Utterances Commentary  

103.

 

Rodger I got like some real big 
seeds  

104.

 

Rodger And if you dig a small 
hole 

Shared Utterance NC 
student talked about 
planting seeds 

105.

 

Rodger that won t work for it   
106.

 

Rodger  if it is a real big seed  

107.

 

Rodger 
you got to dig the hole 
real deep so it will grow 
good   

Initiates topic about 
requirements for growth 

Sequence of non-consenting student turns 

129.

 

Breanne A seed even grows into 
a plant 

Shared Utterance line 9 

 

130.

 

Breanne First it has leaves  

131.

 

Breanne 

and the green little plant 
comes from the seed but 
it also comes from the 
stem too 

Continues adding 
information about stages 
of plant growth 

132.

 

Mr. E. OK a couple more 
people are still waiting

 

managing talk 

133.

 

multiple overlapping talk 

  

134.

 

Mr. E. quickly request 
135.

 

Breanne Erin invitation to speak 

136.

 

Erin First you plant the seed   Shared Utterance steps 
in planting seeds  
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Line

 
Speaker Utterances Commentary  

137.
           Erin 

and when you give a 
seed water it grows into 
a plant 

Shared Utterance seed 
needs for growth and 
line 9 

138.
           Erin 

and you keep on 
watering it and then it 
grows into a flower 

Restate self 

139.

 

Erin Annie invitation to speak 

140.

 

Annie 
A plant seed / a seed 
needs water / light / and 
umm dirt 

Shared Utterance takes 
up several preceding 
ideas and synthesizes, 
adding new information 

141.

 

Mr. E.  
OK now we are talking 
about the things a seed 
needs 

Shared Utterance 

 

These utterances were not only important in for including many ideas that 

students continued to talk about, it also included several speakers, all using 

shared utterances to participate in joint construction.  Rodger built (line 104), 

using a shared utterance, a claim that integrated human agency and introduced 

the notion of seeds requiring certain things for plant growth.  Implicit in this was 

that human agents were required for plant growth.  Subsequently, Breanne 

talked about plant growth (lines 130-131), sharing the early definitions of seeds 

by Annie and Isaac (line 129).  This was only important because following 

Breanne, Erin continued (line 136), connecting to Breanne and Rodger, that plant 

seeds also need humans to provide the seeds water.   

A slight shift occurred when Annie drew on shared utterances, adding that 

plants need light (line 140).  However, her claim shifted out of statements of 

human agency, while retaining clear connections to peers.  It was almost like 

Annie wanted to summarize the claims similar to what a teacher does in a 

revoicing move (O'Conner & Micheals, 1996).   This effectively shifted the 
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discussion from being about human agents acting, to generalizable phenomena 

in the world.    

Following this, one student evaluated another s claim.  Brittany used a 

shared utterance to challenge Erin saying, not all seeds grow into flowers (line 

146).  Erin acknowledged this and replied, flowers, plants, and other kinds of 

stuff (line 149).  Both girls connected their assertions with prior claims.  

Furthermore this shows an explicit instance when students jointly constructed a 

more complete, though not entirely complete, claim about seeds and plants.    

Following this there were a few turns from a non-consenting student.  In 

these turns an idea comes up that must be mentioned, without analysis.  The 

student commented about seeds being in food.  This led to my bid for the floor, 

by raising my hand as any speaker would, and initiating a new topic in the form of 

a question.  I wanted to know where do seeds come from?  Students used 

shared utterances to respond to this question.  It is important to note that my 

question allows for either a scientific explanatory framework (describing 

reproduction) or a practical framework (describing where and how human agents 

obtain and exert control over seeds). The turns in portion of the discussion were 

broken with both non-consenting student speech and management interruptions. 

However the main points include the following excerpts.   

Line

 

Speaker Utterances Commentary  
170.  Mr. E. Isaac / where do seeds 

come from? 
Initiate seed origins 

171.

 

Isaac Nature response seed origins 

172.

 

Mr. E. But where in nature^ Redirect Shared 
Utterance nature 

Isaac struggles, Mrs. C. asks him to repeat, and then the turn shifts 
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Line

 
Speaker Utterances Commentary  

179.
   Beverly They grow on kinds of 

trees 
Shared Utterance seed 
origins 

180.  Beverly and then fall  Extend seed origins 

181.  Beverly and sometimes they fall 
on the dirt 

Shared Utterance 
seeds grow in dirt (line 
140) 

Minor management; Beverly yields to Annie 
189.

   Annie Trees have audio 
glitches 

Shared Utterance trees 

190.  Annie If you got a tree seed 
and you want to grow it  

Shared Utterance 
seeds grow into trees 
(line 27) 

191.
   Annie and that tree grows 

seeds  
Restate line 127 

192.

 

Annie and umm and it   

193.   Annie 

they get to little seeds 
and sometimes those 
little seeds grow into 
food 

Shared Utterance NC 
student idea that there 
are seeds in food 

194.

 

Annie 
and the food drops and 
some of the seeds come 
out  

Restate line 181, adding 
that fruits fall containing 
seeds. 

 

The students used shared utterances to jointly construct claims and an 

account.  My initial question was similar to the nominal question I asked in the 

kites and wind talk.  However, in this case students effectively worked within my 

question to develop answers that were went beyond nominal responses.  It is 

interesting that Beverly drew on an idea from Annie in line 181, implying that 

seeds need to be in dirt to grow.  Then Annie returned to share an utterance with 

Beverly in line 194.  Annie also included ideas from a non-consenting student.  

This is interesting because the student whose idea Annie took up was well-liked 

by other students, spoke often in discussions, and was one of the older students 

in the class.  The joint construction between Beverly and Annie is also interesting 
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because these girls were not popular students in the class.  So it was as if they 

shared a social benefit by sharing ideas of one another.     

Next there was another evaluation; however it was not as simple as the 

first evaluation.  Rodger jumped in (line 201), without permission, to challenge 

one of Annie s claims.  His challenge is interesting in a few ways.  First it is 

interesting to look at the nature of the challenge.  Then it is interesting to 

consider the shared utterances he draws on in the challenge.  Finally it is 

interesting to consider this in light of Annie s recent collaborations with Beverly.  

Line

 

Speaker Utterances Commentary  

200.

 

Rodger Annie / I got a question 
for you  

Bid 

201.

 

Rodger Like you said how would 
a all seeds grow into a 
umm flower 

Citation claims that 
Annie said seeds grow 
into flowers  NOTE: 
Repeats Brittany s 
challenge of Erice 

202.

 

Rodger That s what you said  
203.

 

Annie huh-uhh Disagreement with claim 
204.

 

Annie Here s what I said Report 

205.

 

Annie If you have a umm tree 
seed and you plant it 
and it grows and if has  

Restate lines 190-191 

206.

 

Annie some trees have 

 

Restate  
207.

 

Rodger  I don t get it 

  

208.

 

Annie then they grow little 
seeds on them  

Restate line 193 

209.

 

Annie and then they grow food 

 

Restate line 193 

210.

 

Annie and sometimes the food 
falls off  

Restate line 194 

211.

 

Annie and it the seed

 

Restate line 194 
Annie continues to restate all her prior claims, eventually she 
concludes to say that it is like a lifecycle (line 218).  At this point I 
jump in. 



76 

Line

 
Speaker Utterances Commentary  

225.

 
Mr. E. What I thought Rodger 

was saying was that  it 
sounds like you are 
saying Annie that all 
seeds come from trees// 

Citation/Shared 
Uterance interpretation 
of Rodger s challenge to 
Annie. 

226.

 
Mr. E. Is that what you mean^  

227.

 

Annie I just mean some seeds Acknowledgement 

 

Rodger attempted to mimic the strategy Brittany used to challenge Annie.  

Thus the nature of the challenge is one that should be successful since it was for 

Brittany.  In fact, he almost used her words verbatim.  However, it seemed 

unsuccessful and Rodger essentially gave up (line 207).   The problem that 

Rodger faced was that Annie never in the whole discussion said anything about 

flowers.  Thus Rodger may have had a logical challenge, which I interpreted for 

him in line 225, but he was unsuccessful given the inaccuracy of his challenge.  

His sharing of utterances needed to be from Annie s claims and then using 

Brittany s approach.  This was essentially how I interpreted his challenge.   

It is also interesting to consider why Rodger challenged Annie and if it was 

anything more that a coincidence that this came right on the heels of Annie s 

collaboration with Beverly.  Early in the discussion Rodger made utterances that 

a number of students shared.  It is possible that he was hoping for a similar 

status building opportunity in this challenge.   

Finally I continued, after interpreting Rodger s challenge, to challenge 

Annie.  I took an opportunity to revitalize my own questions (line 168).  Rodger 

then jumped in (line 230), almost building an alignment with me.    

Line

 

Speaker Utterances Commentary  
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228.

 
Mr. E.  Some seeds come from 

trees 
Shared Utterance 
Beverly & Annie 

229.

 
Mr. E.  So where does .  

230.

 
Rodger jumping in Like what 

kind of  
Restate unsure, 
possibly line 228  

231. 

 
Mr. E. 

Well maybe we don t 
need to know what 
kinds// 

Restate line 231 

232. 

 

Mr. E. Like where do other 
seeds come from^ 

Redirect Shared 
Utterance Beverly & 
Annie 

233.

 

Mr. E. 
If not all of them come 
from trees where do 
other ones come from ^ 

Restate line 232 

234.

 

Annie  Stores sometimes Response 

235.

 

Annie umm / I don t know what 
they come from  

Restate line 234 

   

The main point is that Rodger jumped in during my question in line 229, 

attempting to collaborate with me in my question.  My response again interpreted 

Rodger, but maintained that his question was not the one that I was asking.  This 

is interesting because he allowed this similar joint construction by me a few 

moments earlier.  It might be that he was attempting to build an alignment with 

my in order to develop a higher status in the class.   

Summarizing, students were successful in using shared utterances to 

initiate and support participation.  This allowed the students to jointly construct an 

account about seeds.  There was limited evaluation of claims in the account, 

though never the whole account.  Students had more opportunities in this 

discussion to enact social purposes.  In contrast with the wind and kites 

discussion, I was a participant in the discussion, seeming to stimulate and 

support student discussion and thinking.  Finally human agency was important in 

students jointly constructed account, including the planting and care of seeds to 
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make them grow.  However, students use of human agency was less explicit, 

sounding more like examples. 

Participation in other selected discussions

 
In the selected discussions, students followed similar patterns of 

participation.  Students were most likely to share utterances that described 

human actions in the material world.  When I, as the teacher, attempted to 

intervene in the topics of utterances or claims or when I attempted to direct the 

discussion by moderating turns there was a decrease in participation and joint 

construction.  My interventions in topics attempted to abstract general statements 

about the world based on student utterances and claims.  However, multiple 

students rarely participated in this abstraction.  When students did participate in 

joint construction with me in abstract statements, the result was that these 

instances became moments of dyadic dialogue focusing on me and one student.  

Occasionally students jointly constructed together such abstract claims, however 

in those instances the common result was again a dyadic discussion.   

Summary of participation  

In this section I have focused mostly on participation of students and 

features that support participation.  However, this does not identify the 

characteristics of those features that support students joint construction.  

Therefore, it will help to understand the nature of the language that implicitly 

supported participation and joint construction.  In order to do that, it will be 

necessary to look more closely at the thematic sequences identified in figures 4.1 
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and 4.2.  The following section describes patterns in the thematic sequences that 

supported students joint construction.   

Language: How does the language students use support joint construction 

of accounts and also reveal something about the nature of the accounts 

that students construct? 

To identify patterns in the language that students used required looking 

closely at each utterance to determine its meaning.  This allowed patterns in the 

meanings that students attempted to construct jointly in different discussion 

contexts.   Therefore this section first considers semantic relationships and 

thematic sequences (Lemke, 1990) that led to joint construction in the two focal 

discussions.  Then it is possible to step back and consider whether these 

patterns are consistent across other discussion selections.  Therefore 

subsections look at Wind and Kites and What are seeds? and then considers 

Patterns in selected discussions.   

Semantic relationships and thematic sequences supported joint 

construction of accounts  

Recall from Chapter Two that semantic relationships describe the ways 

that words in an utterance relate to one another and ultimately result in the 

utterance having meaning.  Furthermore, based on coding of semantic 

relationships in utterances, it is possible to identify themes that occur in those 
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utterances11.  These constructs are used here to identify patterns in students 

joint construction.   

Wind and Kites

 
Recall that this focal discussion was about wind and kites.  The discussion 

took place on May 15, 2001 near the end of a unit on weather.  Students had 

experiences playing with kites at recess.  They also used wind vanes to describe 

wind direction.  There are some important things to notice regarding initial 

assertions and joint construction.  Analysis of initial assertions focused on 

utterances to identify semantic relationships within students utterances.  

Analysis of joint construction focused on thematic sequences to examine how 

semantic relationships and thematic sequences supported students 

development of accounts12.     

Table 4.1 summarizes, including quoted utterances, the semantic 

relationships in utterances that led to thematic sequences and ultimately 

knowledge claims in this discussion.  The focus in Table 4.1 is on the utterances 

that become taken as shared and used in joint construction of knowledge claims.  

The complete transcript is found in Appendix A; however as necessary in the 

following description, longer quotes from the transcript are used to clarify the 

points. Elaboration on these findings will follow the table.   

                                                

 

11 Semantics and thematics are more completely described in Chapter 2.  Their use in coding is 
described in Chapter 3 along with further details in Appendix B 
12 See Chapter Three for definitions and explanation of these analytic constructs.   
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Line

 
Selected 

Utterances 
Semantic 

Relationships 

 
Thematic 
Sequence Knowledge Claim 

1.

 

Teacher: How 
do those kites 
work?  

object/ 
process 

The question 
implies a process 
explanation of kites 

2.

 

multiple: 

 

WIND 
medium  

3.

 

Teacher: Tell 
me more 
about that, just 
wind doesn t 
tell me how 
kites work. 

object / 
process 

Request for 
complete semantic 
relationship 

4.

 

Bobby: string object  
5.

 

1-16

 

Teacher: What 
about the 
string? 

object / 
process 

process 

Request for 
complete semantic 
relationship 

6.

 

Marquisha: 
The reason 
how a kite flies 

[is] you 
make it 

object / 
process 
agent / action 

Assert that human 
actions make kites 
fly. You reminds 
listener or creates 
an experience. 

7.

 

Marquisha: 
You get the 
string and you 
wind it in a big 
ball, and you 
hang on to it, 
and then you 
just run 

agent / object 
agent / action 
agent / action 

Elaboration that 
structures are 
required but acted 
on by humans. 
Steps describe 
patterns of events. 

8.

 

21-
32 

Marquisha: 
And it goes up 
in the air by 
the wind; the 
wind blows 
and goes up in 
the air. And 
it s flying 

connector 
object / 
process 
medium / 
process 
object / 
attribute 

human 
agency   

dependent 
processes 

Assert that the wind 
make the kite fly 
into the air.  
Pattern, with 
possibility of 
explanation, but 
relies on prior 
human agency.  

Table 4.1  Semantic Relationships and Thematic Sequences in Wind and 
Kites Talk 
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Line

 
Selected 

Utterances 
Semantic 

Relationships 

 
Thematic 
Sequence Knowledge Claim 

9.

 
Mr. E.: But I 
still don t 
understand 
how the kite is 
flying 

object / 
process 
object / 
attribute 

Evaluation seeking 
independent 
explanation 

10.

  

Marquisha: It 
just flies 

object / 
process 

Re-assert that the 
kite flies, emphasis 
that how is not 
important implying 
that actions of the 
agent are 
important. 

11.

 

Lora: The 
wind, the 
string controls 
the kite. 

medium 
object / 
process 

process  

Elaborate on 
functions of 
structures.  Pattern 
or experience 

12.

 

Lora: So when 
you want to 
move it in 
different 
directions you 
have 
something to 
make it move 
in different 
directions. 

agent / action 
agent / object 
object / 
process 

Assertion of the 
human agent 
presented in an 
example 
experience to 
describe a function 
of a structure.   

13.

 

Mr. E.: So the 
string sort of 
helps you to 
control the 
kite? 

object / 
process 
agent / action 

Redirect to clarify 
knowledge claim 
about human 
agency.   

14.

 

39-
45 

Lora: If you 
want to fly a 
kite you have 
to have string. 
When you 
have string it 
doesn t make 
it fly away 

agent / action 
object / 
process 
medium / 
process 
object / 
attribute 

human 
agency  

Patterned 
understanding of 
function of the 
structure that a 
human agent would 
use   
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Line

 
Selected 

Utterances 
Semantic 

Relationships 

 
Thematic 
Sequence Knowledge Claim 

15.

 
Rodger: The 
string control 
the kite 
because for 
the kite to stay 
up in the air. 

object / 
process  
object / 
attribute 

process Restated from 
above, shifted 
semantics and 
thematic avoiding 
human agency.    

16.

 
58-
62 

Rodger: First 
they make it 
out of wood. 
Then they get 
a, make a T or 
something.  
Then, like 
those other 
kites, they just 
have a little bit 
of thing. 

agent / action  human 
agency 
and design 

Asserts description 
of design elements 
in construction  
Pattern or 
experience   

17.

 

Mr. E.: Which 
direction is the 
wind blowing^ 

medium/ 
manner 

Question implies 
description of 
manner of wind 
movement 

18.

 

Kelvin: this 
way 

manner Assertion about 
wind direction in 
drawing  

19.

 

Mr. E.: Which 
direction is 
this way? 

manner Question to scaffold 
description 

20.

 

Kelvin:

 

its this 
way gesturing  

manner Elaboration using 
gestures 

21.

 

78 - 
100 

Darrel: its 
blowing that 
way 

manner Counter assertion 
about wind 
direction in drawing 

22.

 

Mr. E.: OK So 
we all know 
that the wind 
is blowing that 
way 

medium / 
manner 

circum-
stances  

Summarize claim 

23.

 

108-
125 

Lora: The 
wind goes 
anyway it 
wants. 

medium / 
action 

agency Attributed agency 
to inanimate 
medium 
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Line

 
Selected 

Utterances 
Semantic 

Relationships 

 
Thematic 
Sequence Knowledge Claim 

24.

 
Mr. E.: But in 
this picture, in 
this situation, 
we all agree 
that the wind 
is going this 
way. 

medium / 
manner 

Clarify and restate 
claim 

25.

 

Felicity: It 
goes this way. 

medium / 
manner 

Elaboration on 
claim 

26.

  

Mr. E.: Felicity 
says the wind 
is going this 
way 

medium / 
manner 

circum-
stances  

Repeat elaborated 
claim 

  

In the opening thematic sequence (Rows 1-5, Table 4.1), I posed 

questions to the class, asking students for explanations about kites flying.  

Students single word responses could not be coded for semantic relationships 

since semantic relationships seek to explain the meanings that relate two or 

more words. It might be possible to infer the intended semantic relationship for a 

single word utterance.  For example wind could be interpreted as wind makes 

kites fly or kites fly in the wind ; however, these two examples express different 

relationships. Thus it is difficult in this situation to determine what claim students 

were making in these utterances.  However, the utterances are important 

because the objects of students single word responses, wind and string, became 

important as the discussion continued.  

The opening thematic sequence (rows 1-5) does not contain joint 

construction.   My questions to students implied thematic sequences about 

processes.  However, students nominal responses did not include complete 

semantic relationships.  In response, I continually asked students for elaboration, 



85 

while they continued to make nominal single word utterances.  I think students 

were not engaged in the thematic sequence that I attempted to establish and as 

a result no joint construction occurred.   

Marquisha s utterances, beginning in Row 6, initiated a different thematic 

sequence by describing an indefinite you doing something to create an 

outcome.  It was clear that she talked about phenomena in the world.  However, 

her statements did not fit Lemke s (1990) framework of semantic relationships. 

Therefore, analysis and examination of data needed to look more closely at 

Marquisha s claim to explore the nature of her utterances.  She said,   

The reason how a kite flies [is] you make it. Then put the string and 

stuff on it you get the string and you wind it in a big ball. And you hang 

on to it and then you just run and it goes up in the air by the wind.  The 

wind blows and goes up in the air and it s flying.   

(lines 21-29; May 15, 2001) 

This turn might be readily dismissed, as not offering claims relevant to the 

development of an account of kites flying.  However, her utterances were shared 

by her peers, which suggests it had meaning for students.  Marquisha focused on 

the actions of an indefinite you.  The central semantic relationship of her claim 

becomes one relating agents13 and their actions.  In this case Marquisha s claims 

could be characterized as focused on human agency.  She described processes 

of the human agent enacts to exert control over phenomena in the world; thus 

establishing a new thematic sequence. Later in her turn, she makes statements 

                                                

 

13 Lemke does refer to agents in his descriptions of semantic relationships.  But this is different 
than human agents.  Since this kind of statement was prominent in the transcripts, I have used 
agent only to refer to instances of human action and all other subjects (nouns) became objects.   
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about interactions of phenomena; however these are contextualized as resulting 

from her statement of human agency.  

In row 11, Lora took up the processes that Marquisha attributed to human 

action, referring to these processes devoid of human agency.  But she did not 

complete this turn without returning to connect with the animated human actor.  

Lora s move allowed her to synthesize utterances across turns.  She included the 

human agent in an action, directly connected to a decontextualized statement 

about objects and processes.  This connected these semantic relationships, 

making clear the connection students made between agent and object.  This was 

joint construction because it drew on two semantic relationships (attributable to 

Marquisha in row 7 & 8) and comments about wind and string (rows 2 and 4).  

Furthermore, she constructed this statement in a logical if-then statement that 

sounds scientific and using a model-based structure, but it was based on 

semantics that were about practical action in the world.  In this joint construction, 

the students focused on the role of the human agent, thus their shared thematic 

pattern considered human agency.   

The next claim relied on preceding speakers.  Rodger, in Rows 15 and 16, 

describes design features of kites.  Rodger, like Marquisha, relied on human 

agency, but focused on features of kites and making kites.  Thus the semantic 

relationship of this assertion focused actions of human agents in design.  This 

recognized patterns of performance and efficiency suggesting that different 

materials or designs function better than others.  However, Rodger shifted the 

semantic relationship focused on human agents exerting control over 
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phenomena to human agents as designers of objects.  The shifted the semantic 

relationships probably contributed to the result that Rodger s utterances were not 

taken as shared by the group.  

The semantic relationships of students utterances in the final thematic 

sequence were difficult to clearly interpret. As in the first sequence, multiple 

students made partial utterances.  Thus the claims associated with these 

utterances are also unclear.  In addition, the thematic sequence included the use 

of a representation of a phenomenon.  I drew a picture of a person and a kite on 

the board and asked students to describe the wind direction relative to the 

picture.  This led to several statements like, this way and that way (see rows 

17 -20), which included gestures and references to the drawing.  Such 

statements alone do not include semantic relationships (though they do include 

semiotic relationships).  However, in the context, including gestures and the 

drawing, the utterance can be interpreted as, the wind blows toward or away 

from the kite in that picture.  This made a semantic relationship between wind (a 

medium) and its direction (manner) toward or away from the kite.  Thus the 

claims were the wind blows toward the kite or the wind blows away from the 

kite14.    

In row 23, Lora returned to the shared interest in agency, attempting to 

initiate a thematic sequence by anthropomorphizing that wind wants to move in 

different directions.  Her utterance included a semantic relationship that ascribed 

desire, typically a human characteristic, to inanimate media, wind.  This utterance 

                                                

 

14 These exact points are not included in the table because the table referred only to the 
utterances in the transcription.    
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came in the middle of several utterances that were developing semantic 

relationships describing circumstances of wind direction related to kite flight.  

Thus Lora s assertion was not consistent semantically with the on-going 

discussion, like Rodger in rows 15 and 16.  Furthermore, this utterance did not 

become taken as shared, since no other students used the idea that wind can 

want something.  So while agency had been a thematic pattern earlier in the 

discussion, the discussion had shifted.  Lora s entry into the new thematic 

sequence failed because her claims were not semantically relevant to the 

developing thematic sequence.   

 Regardless, I consider the thematic sequence occurring in rows 17-26 a 

second example of joint construction.   These utterances attempted to describe 

the conditions present in a hypothetical situation of flying a kite.   The students 

(based on my questions) were trying to say which direction the wind blew in 

relationship to the kite flying, all related to a representation.  I operated within 

their utterances, attempting to support their claims about wind direction by 

scaffolding their claims with questions and the drawing.  Furthermore, my role, of 

asserting a relationship using a representation, situated me as a participant in the 

discussion.   The students and I were jointly constructing a claim about the 

nature of the relationship between wind direction and kite flight.   

The drawing played a vital role in this discussion, essentially becoming a 

claim in the discussion context.  Without the drawing, students needed to 

connect experiences with kites to knowledge, translating this to a related 

utterance about the wind, the kite and its position relative to the wind direction.  
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With the drawing the semantic relationship in my question could be a nominal 

question that focused students on an assumed phenomenological relationship; 

that wind affects kites.  Since the question was nominal, students responses 

were also nominal, saying this or that way.  However, in this context the 

utterances became part of a thematic pattern focused on the circumstances 

needed for kite flight.   The drawing represented utterances in the thematic 

sequence for students so that they could participate in joint construction without 

sophisticated language to develop independent utterances consistent with 

preceding semantic relationships.   

In summary, this discussion began with incomplete utterances suggesting 

that wind and string were important in kite flying.  Marquisha integrated these 

ideas into claim about the ways that human agents exert control over structures 

(string) and media (wind) to fly a kite.  Rodger claimed that human actions design 

kites in particular ways.  I implied that kites fly in only particular circumstances 

related to wind direction, which led to students making, but not agreeing on, 

claims about the direction of the wind relative to the flight of the kite.  Finally, 

Lora s claim ascribed agency to wind.    

Two important findings from this focal discussion provide insight into the 

ways students talked about content in this discussion context.  First, students 

joint construction initially relied on human agency.   This facilitated joint 

construction because it afforded the introduction of students own lived 

experiences.  Second, students could, during the portion of the discussion about 

the drawing, jointly construct claims that described conditions for kite flying 
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without direct reference to human agency.    However in this instance such joint 

construction relied on a drawing to support students making semantically 

connected utterances that fit the on-going thematic pattern.   Finally, students 

jointly constructed account agreed only on the actions of human agents to exert 

control over phenomena.   Claims about phenomena occurring beyond the 

control of humans were present in the account, but not agreed on by all students. 

What are seeds?

 

This focal discussion was about seeds and plants growing from seeds.  It 

took place late in Year Two as part of a unit on living things   Table 4.2 

summarizes the semantic relationships of utterances and indicates how 

utterances were part of thematic sequences to develop knowledge claims and 

accounts of plants and seeds.  The complete transcript of the discussion is 

included in Appendix A; however as necessary in the following discussion, longer 

quotes from the transcript are used to clarify the points. Elaboration on these 

findings will follow the table.    

Lines Selected 
Utterances

 

Semantic 
Relationships 

 

Thematic 
Sequence 

Knowledge Claim 

1.

 

Mr. E.: 
What is a 
seed? 

attribute / 
object 

classify Question implies 
defining attributes 
of seeds 

2.

 

1-28 

Annie: It s 
something 
that grows 
into a plant 

object / 
process 

process Assertion that 
seeds are defined 
by growing into 
plants 

Table 4.2  Semantic Relationships and Thematic Sequences in Seeds Talk 
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3.

  
Isaac: A 
seed like is 
something, 
is 
something 
that before 
it it s a 
plant, like 
it s a flower 
or a like 
tree, it 
starts out 
as a seed. 

object / class 
class / 
example 
event / object 

classify Assertion that 
classifies seeds 
according to a the 
class plants; uses 
examples to 
develop class 

4.

 

29 -100 Extended 
sequence 
of non-
consenting 
student 
speech     

5.

 

Rodger: I 
got like 
some real 
big seeds.  

 

object / 
attribute 

classify Report to establish 
validity 

6.

 

Rodger: 
And if you 
dig a small 
hole, that 
won t work 
for it if it is 
a real big 
seed 

agent / action  
action / 
outcome 

human 
agency 

Assert that seeds 
need appropriately 
sized holes to grow 
when planted by 
human agents 

7.

 

Breanne: A 
seed even 
grows into 
a plant. 

object / 
process 

process Re-assert definition 
of seeds as 
growing into plants 

8.

 

100-
143 

Breanne: 
First it has 
leaves and 
the green 
little plant 
comes 
from the 
seed but it 
also comes 
from the 
stem too. 

object / event  
object / 
process  

Elaborate 
describing stages 
of seed growth 
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9.

 
Erin: First 
you plant 
the seed.   

agent / action human 
agency  

dependent 
processes 

Elaborate on 
human agency (row 
6) 

10.

 
Erin:  And 
when you 
give a seed 
water it 
grows into 
a plant. 

agent / action 
object / 
process  

Assert agent 
actions of watering 
seeds is a process 
that plant growth  
depends on 

11.

 

Erin: And 
you keep 
on watering 
it and then 
it grows 
into a 
flower. 

agent / action 
object / 
process  

Repeat making the 
plant become a 
flower 

12.

  

Annie: A 
plant seed, 
a seed 
needs 
water, light, 
and umm 
dirt. 

object / 
conditions 

circum-
stances 

Summarize 
assertions of action 
dependent 
processes 
necessary for 
growth 

13.

 

Brittany:

 

Erin, not all 
seeds grow 
into flowers

 

class / object classify Validation of 
assertion focused 
on classification 

14.

 

144 

 

150 

Erin: Yes, 
flowers and 
plants and 
other stuff 

class / object  Acknowledge and 
elaborate on 
classes  

15.

 

Mr. E.: 
Everybody 
agree [s] 
that a seed 
grows into 
a plant  

object /  
process 

process Summarize process 
definition of seeds 

16.

 

150-
195 

Mr.E.: 
Isaac, 
where do 
seeds 
come 
from? 

object / origin circum-
stances 

Question about the 
origins of seeds 
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17.

 
Isaac: 
Nature 

location   

18.

 
Beverly: 
They grow 
on kinds of 
trees and 
then fall 

object / origin  Assertion that 
seeds grow on 
trees and then fall 

19.

 

Beverly: 
And 
sometimes 
they fall on 
the dirt. 

object / event  Elaborate that the 
seeds that fall can 
fall on dirt 

20.

 

Annie: If 
you got a 
tree seed 
and you 
want to 
grow it and 
that tree 
grows 
seeds. 

agent / 
process 

human 
agency   

dependent 
processes 

Assert agent 
actions produce the 
seeds by making a 
tree grow 

21.

 

Annie: 
They get to 
little seeds 
and 
sometimes 
those little 
seeds grow 
into food 

object / 
process  event 
/  process 

processes  Elaborate on claim, 
devoid of agency 
that seeds grow in 
fruit on trees 

22.

  

Annie: And 
the food 
drops and 
some of 
the seeds 
come out.  

object / 
process  
object / 
process  

Repeat sequence 
involving fruit 

23.

 

200-
230 

Rodger:

 

Annie how 
would a all 
seeds grow 
into a 
flower 

object / class classify Evaluation of prior 
assertion; confused 
speaker and claim  
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24.

 
Annie: If 
you got a 
tree seeds 
and you 
want to 
grow it, that 
tree grows 
seeds  

agent / action human 
agency 

Elaborate adding 
the role of human 
agent necessary for 
planting seeds 

25.

 

Annie: 
Some trees 
have seeds 
that grow 
fruit and fall  

it will 
start all 
over again 
like a life 
cycle 

object / class 
object / event 

classify Elaborate that 
some trees grow 
fruit (some is 
classifier); add 
concept that plants 
and seeds follow a 
pattern of lifecycle 

26.

 

Mr. E. : I 
thought 
Rodger 
was saying 
that  it 
sounds like 
you are 
saying all 
seeds 
come from 
trees 

object / class  Revoice student 
evaluation to clarify 
that the issue is 
that not all seeds 
come from trees. 

27.

  

Annie: I 
just mean 
some 
seeds 

object / class  Respond to 
evaluation  

28.

 

Mr. E.:

 

Where do 
other 
seeds 
come 
from?  

object / class  
object / origins

 

circum-
stances 

Re-state question 
about the location 
on the object that 
seeds 

1.

230 - 
237 

Annie:

 

Stores 
sometimes 

origins   
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Annie s utterance (row 2) responded to my question, What are seeds?  

The question implied that the response should involve a definition or 

classification.  Annie said that seeds grow into plants.  While this could be 

semantically interpreted as a definition, the thrust of her utterance was seeds 

grow to make new plants.  Her utterance focused on processes or actions that 

the seed completes, and thus was semantically a statement of process.  Building 

on Annie, the next utterances shifted the semantic relationship to classify or 

identify things as members of a group.  Logically, to classify something, one often 

relies on characteristics of a class or identity attributes.  The following quote 

shows a claim that classified the object.   

line Speaker Utterance Semantic 
Relationship Commentary 

25.  
     

Isaac A seed is 
like / is 
something / 

object / class The student first 
identified the thing 
he classifed. 

26. Isaac is something 
that before it 
it s a plant / 

object / event 

class 

He classified the 
object related to 
other objects; 
plants were the 
class.  

27  Isaac like it s a 
flower or a 
like tree 

class / 

example 

The class plant 
was elaborated 
using familiar 
examples. 

28. Isaac it starts out 
as a seed 

object / object Then he returned to 
the object, 
reconnecting it and 
the class.   

  

5-13-02(2) 
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Isaac essentially said, a seed is something that before it s a plant it s a 

seed.  To begin with, each utterance paralleled either the subject or the phrase 

preceding it.  He began with a seed and ends with a seed .  He parallels plant 

with a phrase that includes flower and tree as examples.  Therefore he took 

some effort to compare the object and the group to which this object belongs.   

Another way that this selection is interesting is that it draws on a shared 

utterance, namely when Annie claimed that, it s something that grows into a 

plant (line 9, 5-13-02(2)).  Isaac essentially elaborated on Annie s utterance.  

However, while he interpreted, and re-stated Annie s utterance, he made 

important alterations that asserted something different.  He clearly broke apart 

the object of observation, the seed, from the group to classify, plants.  In addition, 

he elaborated on the group providing examples.  Thus his utterance 

distinguished seeds from plants, while still recognizing a fundamental relationship 

between them.  In contrast, Annie s utterances could be interpreted as claiming 

that seeds grow into plants and thus are parts of the whole.   

Some students utterances failed to follow semantics of preceding 

statements.  An interesting example of this occurred in this selection.  In table 

4.2, row 3, Isaac claimed that a seed was something that before it was a plant it 

was a seed (paraphrased).  He added examples of plants, saying they were 

flowers or trees.    The core of his utterance did not semantically relate seeds 

growing into plants as an action of seeds.   Instead his relationship described 

before and after outcomes.    Fundamentally the outcome was the same, but it 

was interesting to see that before and after semantics were not used by other 
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students.  Breanne, in row 8, used sequences, which might have led to similar 

before and after relationships.  However, she focused on growth and the 

outcomes of growth.  A final point about the utterance in row 3, it is interesting 

that students only referred to flowers and trees as kinds of plants in this 

discussion, even though they had experiences with more types of plants15.  So 

while, Isaac s utterance did not become an important semantic relationship for 

students, they seem to have taken portions of his idea.  

In row 6, Rodger described how to plant a seed.  He began using a human 

agent, which established a thematic pattern using human actions in the world.  

Then as if coaching the listener, he described particular actions that you needed 

to take, so the seed could grow well.  Breanne joined the thematic sequence and 

drew from a prior utterance (row 2) repeating that seeds grow into plants.  She 

then shifted to talk about stages of plant growth.  In row 9, Erin began restating 

Rodger s claims.  Then she synthesized ideas about a human agent acting and 

stages of growth, seen in the next three rows.  Finally, in row 12, Annie joined the 

thematic sequence to summarize and decontextualize statements stating, A 

plant seed needs water, light, and dirt.    While this claim dropped information 

about stages of growth, it was a clear synthesis of the majority of the prior 

utterances.   

I describe the preceding sequence as a thematically focused on 

processes dependent on human agency.  The semantics of the claims were 

contextualized all in terms of Rodger s initial assertion that when you plant seeds 

                                                

 

15 I brought several plants to class including flowers, vegetables, and house plants.  Students 
made observations of all these plants, so they had a larger array of types of plants to consider.   
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you need to make the hole big enough.  There were two exceptions to the use of 

human agency in this thematic sequence.  Breanne s comment about stages of 

growth is interesting.  I interpret, that she was thinking based on Rodger s claim 

of you planting seeds.  It was as though Breanne was describing the things that 

one would notice if they could watch a seed germinating.  Alternatively, since 

experiences from the lesson sequence focused on stages of development, it is 

possible that she was retrospectively describing her experiences planting seeds.    

Annie (row 12) also was another exception.  She listed all the things plants 

need, almost like a set of instructions to ensure proper growth.  By implying 

instructions, one interpretation is that she is telling all the things a human agent 

needs to do to ensure proper growth.  Another interpretation of Annie s utterance 

is that it was about circumstances for growth.  If this was the meaning that she 

intended, then her utterance was outside the on-going thematic sequence.  In 

either case, Annie s utterance was the last in this thematic sequence.  Therefore 

it could also be seen as a signal to shift semantic relationships.   

The final set of utterances in this discussion was just alluded to.  This 

stemmed from a question that I asked the class.  I asked the students to explain 

where seeds come from (row 16).  Semantically, the question asked students to 

describe circumstances that account for generation of seeds.  Beverly, when 

answering my question, said, they grow on trees (row 19).  This could be 

interpreted as semantically describing processes of seed growth.  However, in 

the context of the situation, it fits the thematic sequence about circumstances.  



99 

Thus I interpret her utterance to be saying that the requirements to have seeds 

are trees that produce those seeds.    

Beverly s initial assertion, in row 18, described seeds as coming from 

trees that grow seeds.  Semantically, she related the problem of origins to the 

producer.  Annie (row 20-22), shared Beverly s utterance telling about the way a 

human agent could get more tree seeds, by planting the seeds, having them 

grow and produce fruit that contained more seeds.  Her elaborations, while not 

following the exact semantic relationship that Beverly established (this would be 

an easy way to participate in the on-going thematic pattern), did maintain topical 

coherence by talking only about trees and trees seeds.  In order to elaborate on 

Beverly s point, Annie relied on semantic relationships of human agents and 

processes.    

 The main findings of this focal discussion are similar to the findings of the 

preceding focal discussion.  Students shared utterances focused on describing 

processes that depend on human agency.  Students focused on making 

statements about how to control phenomena in the world.  While, students did 

directly evaluate one another s claims, their strategy involved shifting the 

semantic relationship of the original claim.  Finally, the complexity in this 

discussion as compared with the Wind and Kites discussion suggests that the 

differences in teacher action, content, or students roles in the discussion 

impacted the thematic sequences of the account.   
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Semantic Relationships and Thematic Sequences in other selected discussions

 
Looking across the selected discussions students semantic relationships 

led to four main types of thematic sequences.  These thematic sequences 

expressed relationships that made claims about characteristics, circumstances, 

processes, and human agency.  The findings presented to this point suggest that 

human agency was a dominant type of thematic sequences in the discussions.  

However, looking across the discussions this is not quite the case.  Process 

based thematic sequences were prominent in three of the five remaining 

selections.  The other two talks focused on characteristics and circumstances.    

However, there is an important distinction to make between the focal 

discussions and the remaining talks.   A reason discussions were selected had to 

do with multiple students using shared utterances. Two of the five discussions 

(January 1, 2002 and January 9, 2002) were dominated by a single speaker, thus 

while there was limited use of shared utterances in the discussions these did not 

lead to joint construction by the group.   Similarly, the May 15, 2001 discussion 

about wind vanes involved my scaffolding observations of phenomena.  As a 

result there was limited joint construction in this discussion because of my 

scaffolding.  One statement of human agency was included in this selection, but 

it did not develop as a thematic sequence.   

The May 5, 2001 discussion about clouds focused on processes and there 

was joint construction in this discussion.  The joint construction was launched by 

a sequence that followed a human agency thematic sequence that later shifted to 

be only processes.   The May 13, 2002 discussion about seeds in a flower 



101 

included considerable of student talk that focused on processes.  This is an 

interesting case because the selection picks up at the end of seeds focal 

discussion described here.  However, while there was student talk, it focused on 

responses to one student raising questions about the claims other students 

made.  Thus the joint construction, if it could be called that, was not thematically 

related as much as it was related in participation.  As a result students 

utterances did not build on one another.  Rather, they took up the initial question, 

posing theories in response.    

Content: What is the nature of the accounts that students jointly construct 

and how does this reveal the nature of students sense-making about 

phenomena in the world? 

Findings in this section focus on the nature of students jointly constructed 

accounts in the selected discussions.  First, I will describe the accounts resulting 

from students joint construction, in terms of experiences, patterns and 

explanations.  This is done to show how students are ultimately engaged in 

scientific practices that focused on practical reasoning about how to exert control 

over phenomena in the world.  This will illustrate the nature and accuracy of the 

accounts that students jointly construct.  

Students accounts as practical reasoning about how control phenomena 

in the world.   

While many of the things implied in this section have already been stated 

in previous presentations of data, I would like to first make explicit what I am 

meaning by practical reasoning using one example from the focal discussions.  
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Then, I will present descriptions of all the selected discussions to give a sense of 

the accounts generated in each discussion. 

Practical Reasoning in one instance

 
One aspect of the theoretical framework involved explanation of patterns 

in experiences with phenomena.  Explaining is a cognitive task of making sense 

of the set reported (or known) experiences with phenomena, identifying a pattern 

in those experiences, and providing a reason that the pattern makes sense 

and/or predicts future experiences.  Explanations were not common in the 

selected discussions.  When explanations did occur, they were often 

independent of patterns or observations already described in the discussion.   

When patterns and experiences were connected to explanations, descriptions of 

human agency figured prominently in the experiences or patterns leading up to 

the explanation.  Thus students relied on human agency to develop accounts that 

explain phenomena based on the reported experiences and patterns.   

In the wind and kites discussion, Lora and Rodger collaborated on an 

explanation of the function of the string in kite flying, giving reasons why the 

string was important to flying kites.  Lora connected to the notion that the string 

allowed a person to keep the kite from blowing away in the wind.  She said, If 

you want to fly a kite you have to have string. When you have string it [the wind] 

doesn t make it fly away (lines 44-45; May 15, 2001).   This statement 

culminated a sequence of claims that began with experiences described by 

Marquisha telling about actions of a human agent to make a kite fly (lines 22-26; 

May 15, 2001).  Then Lora added a pattern that having a string allowed the user 
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to control kite movement (lines 39-40; May 15, 2001). Finally Lora added the 

reason that without the string the kite could fly away (line 45; May 15, 2001).  

Lora s reasoning focused on the practical nature of the phenomena, or 

what a person needs to do in order to achieve the desired outcome.   However, 

Lora s explanation was not one that relied on model-based reasoning,16 which 

would explain that the kite will not fly without the string and its particular 

attachment.  Model-based reasoning would conclude that her claim that a kite 

without a string would fly away because of the wind is inaccurate.  However, it 

was probably experientially and/or practically accurate, from her knowledge that 

objects get blown away in the wind.  Furthermore, students had experiences, not 

surprisingly, loosing kites in trees or when flying high in the sky and the string 

broke, flying away to not be seen again.  In Lora s experiences kites did fly 

away, making a string important to not loosing kites.   

In this discussion context, Lora positioned her claim in terms of a practical 

explanation that was meaningful and useful to students.  However this same 

explanation did not rely on model-based reasoning to explain the function of the 

string.  In Lora s explanation, even without the string the kite would still fly; the 

string only keeps it from flying away.  However a model-based account would 

include the way the string keeps the kite at particular angles in the sky.  The 

students were caught in a science learning problem of generating explanations 

based on limited experiences. Scientific explanations often include extensive 

patterns unavailable to students. Therefore it is not surprising that students 

                                                

 

16 This is described in more detail later in this chapter.   



104 

explanations often seem incomplete and don t have the parsimonious rigor of 

model-based explanations.  

Descriptions of selected discussions

  
The above example of reasoning was similar throughout the selected 

discussions.  To see this, the following descriptions survey the accounts students 

constructed to see the kinds of reasoning that students engaged in.  The 

following summaries present the jointly constructed student accounts, including:  

1) syntheses of students knowledge claims, 2) their claims about experiences, 

patterns and explanations, and 3) the connections between their claims.  In 

addition, each account includes all student inclusions of human agency, as well 

as questions that prompted discussions.  The account summaries are in 

chronological order, including specific speakers only as relevant.  The focal 

discussions are discussion three and six in this set.    

1) Clouds as semi-solid absorbent objects  from May 5, 2001 

Students described clouds as semi-solid or solid objects in the sky that 

absorb liquid water and then precipitate that water in the form of rain or snow.   

However students did not relate clouds to their lived experiences with things like 

fog.  Students attributed precipitation to times when the cloud absorbed too much 

water, which was attributed to one of two criteria: the quantity of water or the 

weight of the water.   

Students recognized a pattern that water came from clouds and needed to 

get to the cloud.  Students were uncertain how liquid water got to the cloud from 

the ground, but claimed that water was not just, in the air but rather the cloud 
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absorbs the liquid water.  One student claimed that the water came from Jesus.  

Students developed analogies for mechanisms to transport the water from the 

ground to the cloud that compared this action to their personal experiences using 

sponges, bowls, and cotton.  In addition one analogy seemed to rest on virtual 

experiences (seeing things on movies or television) comparing clouds to 

spaceships, with a laser beam that sucks up .   

One student attempted to correlate temperature and rainfall.  Picking up 

on this, Mrs. Corbin asked the students whether it needed to be warm or cold to 

form clouds.  The students had theories that the temperature was and was not 

relevant to clouds.  However, there was no consensus about relationships 

between temperature and clouds.  One student included an explanation from her 

mother that hot and cold air come together to make clouds.   

2) Wind vanes indicate wind directions  from May 15, 2001 

Based on an experience in the discussion, the students claims indicate 

that they correlated the direction they felt air move from a fan and the direction 

wind vanes pointed.  One student made an uncontested claim that the wind vane 

direction was a result of air movement exerting forces on the wind vanes.  

However, another student was also uncontested in asserting that my wind vane 

operated differently because I made it differently.  Students did not attempt to 

offer explanations in this discussion.   

3) Flying kites requires wind, string, and a pilot  from May 15, 2001 

Building on the preceding discussion about wind and wind vanes, I asked 

students to explain how kites work.  Based on school based experiences with 
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kites, students focused on describing what a human agent, you does to make 

kites fly.  Several commented about the string, wind and the structure of the kite 

being important.  Each successive student utterance moved away from inclusion 

of a human agent to increasingly de-contextualized statements about the wind, 

the string and the kite.   

Connecting wind direction and kites flying, I drew a sketch on the board 

including the human actor and a kite and asked students to describe the wind 

direction.  Students consistently used, this and that way to describe the wind 

direction.  However, they did not agree which direction the wind would be blowing 

in my drawing.  I concluded the discussion suggesting that we needed to test the 

different ideas.   

4) Light shoots and spreads 

 

from January 7, 2002 

This selection was initiated based on my question, asking how light gets 

from that light bulb to my eyes?  Breanne almost solely developed this account, 

posing the theory that light shoots and spreads from the wire inside the light 

bulb.  I asked her to explain what she meant by spreads.  She explained spreads 

using a lamp in the classroom as a specific example, describing how the light 

from the lamp spreads to illuminate a specific area.   

One student made an analogy to spreading like one might do in gym class 

by spreading your arms to the sides to assure sufficient spacing (probably based 

on personal experience in gym).  Breanne then added descriptions of the way 

that light spreads including faster, closer, farther, wavy, uneven, zig-zag, and 
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curly.  She continued adding the presence of a generic human agent turning on 

and off a lamp, describing light from a turned off lamp as still . 

A second student asked how a light bulb could spread.  This introduced 

the problem of polysemous word meanings.  Breanne attempted to answer this 

using a human actor turning on a hypothetical lamp that will not light a whole 

room.  The selection ended with me attempting to develop an analogy for 

Breanne s explanation.   

5) Light reflecting in a prism makes rainbows  from January 9, 2002 

Students observed and described observations of two rainbows produced 

by the prism.  They included descriptions of the spectra (rainbows) and of the 

light that was not refracted, but visible.  These descriptions took place during 

observation and afterward when many students were attempting to explain how 

the rainbows were produced.   

During these observations one student speculated that a particular part of 

the prism made the rainbow.  Another speculated that the reason there were two 

rainbows on the ceiling was that there were two sides facing up.   Once the 

classroom lights were turned on, students continued to explain the production of 

rainbows.  The main explanation offered was that light was reflecting in the 

prism.  Reflecting was described, using words and gestures, as being like a line 

that something reverses against.   However this was confusing for some 

students.  So the assertions were complemented with drawings to represent light 

moving and reflecting in the prism, which clarified the confusion.   
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Reflecting was compared to a ball bouncing fast.  This led to a question 

from a non-consenting student.  Ultimately this challenged the bouncing ball 

analogy and resulted in rejection of the reflecting explanation by its originator.  

However, others continued to support this idea and attempted to explain how the 

analogy could work.  The claims led to introduction of human agency and 

specifically the ways that I held the prism in front of the light source.   

6) Seeds are things that grow into plants (with help)  from May 13, 2002 

This selection began based on the question, what is a seed?  Annie 

defined this as a process, saying a seed is something that grows into a plant.  

Isaac varied this claim saying, seeds as what a plant starts as.  These claims 

were built on, adding decontextualized descriptions plant lifecycles and things a 

seed needs to grow.  Annie built off her description of seeds growing into trees 

and Beverly s claim about seeds (described more below) describing a life cycle of 

a fruit bearing tree.  This included a decontextualized description of fruit, seeds, 

and tree growth.   

Rodger and Erin described various degrees of human agency by talking 

about how a generic you can plant seeds and what you need to do in order for 

seeds to grow.  Brittany challenged Erin s claim that seeds grow into flowers.  

Her challenge was that not all seeds grow into flowers.  Rodger issued this same 

challenge to Annie about her statement that seeds grow into flowers.  In 

response Annie added, following the human agency approach, that you could 

plant a tree seed and get a tree.   
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I asked students where seeds come from.  Isaac said they come from 

nature.  Beverly said that seeds came from trees, which Rodger also challenged 

this as a general claim.  Annie added to the ideas about seeds coming from trees 

and later said that other seeds come from stores.   

7) Seeds in a flower and seeds in the ground  from May 13, 2002  

A central claim introduced in this selection was a drawing of a sunflower to 

assert that seeds are in the center of a sunflower.  Breanne challenged this claim 

through the remainder of the discussion, asking her peers to explain how there 

could be seeds in a sunflower.  Breanne s claim was that the seed was in the 

ground, growing the plant, and therefore could not be in the flower.   

One response to Breanne s question relied on the importance of flowers 

and seeds in plant propagation.  This explanation focused on the life cycle of a 

flowering plant, but did not treat, as Breanne seemed to, the seed and plant as 

co-existing entities.  However, this same explanation introduced human agency, 

suggesting that you needed to plant the seed to grow another plant and that the 

plant needed you to grow.  It did not explain how a plant produced a seed.   

Another explanation was that bees make the seeds and put them in 

flowers. This explanation received limited uptake.   Rodger challenged this claim, 

but this was limited to two turns. 

A final explanation was that the seed, once roots come out and the plant 

grows, travels up the stem and breaks apart in the flower to make new seeds.  

Breanne challenged this asking how a seed can go up a stem.   
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The nature and accuracy of students accounts focused on practical 

scientific reasoning, but not on model-based scientific reasoning.  

In this section I consider the nature and accuracy of the accounts that 

students constructed.  This is an attempt to consider students conceptions of the 

phenomena discussed in these contexts.  Ultimately it is impossible, based only 

on oral discussions to say anything about what each student understands.  

However, it is possible to evaluate the accounts in these discussions based on a 

systematic process.   

Such analysis requires considering the surviving claims, those not rejected 

by the group, and comparing them with a scientific account.  I will present 

analyses of findings from the two focal discussions, and then summarize findings 

for the remaining accounts.  For each account, I present students claims in the 

discussion, explaining why or why not I consider them accurate.  It is important to 

recall that these are young students, so their accounts may at times be simplistic.  

In order to provide a point of comparison, I will compare the students jointly 

constructed accounts with accounts developed based on the Benchmarks for 

Science Literacy (AmErinn Association for the Advancement of Science, 1993) 

and other sources17.  Benchmarks for Science Literacy suggests developmentally 

appropriate science ideas for student learning of specific topics in specific 

grades.  Therefore, I am using it here as a measure of whether students 

accounts were developmentally appropriate.   

                                                

 

17 Benchmarks for Science Literacy does not specify particular information about the topics 
included in all the discussions.  Therefore it was necessary to use other sources to develop these 
accounts.  I have not cited those sources because I do not draw quotes and relies on general 
scientific knowledge.   
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 To compare between the student account and the scientific account, I will 

bold the overlapping points and  points of disagreement between the 

accounts and italics are portions of the accounts where specific claims are not 

included in the corresponding account.  The intent of this analysis is to consider 

accuracy and appropriateness of accounts that students generated. 

Wind and Kites

 

Beginning with the wind and kites talk, table 4.3 outlines the claims of the 

account that students jointly constructed. Recall that this discussion focused on 

kites, attempting to explain how kites fly based on students experiences flying 

kites at recess.  It also involved applying knowledge from experiences to a 

drawing to infer the wind direction in the representation.  Thus this discussion 

was structured around experiences, required applications of patterns, and asked 

students to explain phenomena using experiences and patterns.  It is important 

to note that the context might have not provided chances to make coherence in 

these elements.  Furthermore, the context did not necessarily suggest that their 

account correspond with science.    

Lines

 

Student 
Account 

Student 
Conception Scientific Conception

 

1.

 

Mr. E.: How do 
those kites 
work? 

2.

 

1-14 

Multiple: Wind    Kites fly by wind 
pushing on them. 

Wind pushes on the 
surface of the kite.  
The kite surface 
deflects the wind 
making it move slowly 
across the front and 
quickly across the back 
of the kite.  The angle 

Table 4.3  Evaluation of Accounts in Wind and Kites Talk
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Lines

 
Student 
Account 

Student 
Conception Scientific Conception

 
3.

  
Bobby: the 
string 

The string makes 
the kite fly. 

of the kite, held by the 
string, causes air 
pressure differences 
that create lift.  

4.

 
Marquisha: you 
make it 

5.

 

Marquisha: you 
hang onto string 
and run 

6.

 
14-32 

Marquisha: The 
kite flies in air 
by the wind 

The wind makes 
the kite fly into the 
air.   

  

Wind pushes on the 
surface of the kite.  
The kite surface 
deflects the wind 
making air move slowly 
across the front and 
quickly across the back 
of the kite. 

7.

 

Lora: The string 
controls the kite; 
you have 
something to 
move in 
different 
directions. 

The string allows 
a user to move the 
kite from one 
location in the sky 
to another. 

8.

 

39-45 

Lora: If you 
want to fly a kite 
you have to 
have string. 
When you have 
string it doesn t 
make it fly 
away. 

The string keeps the 
kite at an angle in the 
wind.  This helps 
create different air 
pressures.  This angle 
keeps the kite flying.  
Without the proper 
angle the kite flies 
poorly or not at all.  

  The tension 
in the string allows a 
user to move the kite 
from one location in 
the sky to another.   

9.

 

58-62 Rodger: The 
string control 
the kite because 
for the kite to 
stay up in the 
air. 

The string keeps 
the kite flying, 
making it stay up 
in the air.   

The string keeps the 
kite at an angle in the 
wind; this angle keeps 
the kite flying.  
Without the proper 
angle the kite flies 
poorly or not at all.  A 
kite will not fly without 
the string.   
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Lines

 
Student 
Account 

Student 
Conception Scientific Conception

 
10.

  
Rodger: they 
make it out of 
wood. they just 
have a little bit 
of thing. 

Someone builds 
kites using wood 
and other 
materials. 

Kite designs use 
many materials, in 
various shapes, and 
sizes.   THIS IS A 
DESIGN 
STATEMENT. 

11.

 

Mr. E.: Which 
direction does 
the wind blow? 

The question asks 
for interpretation of 
phenomena based 
on a drawing. 

12.

 

Multiple:  this 
or that way 
(toward or away 
from kite) 

Students assert 
that the wind 
blows towards

13.

 

78-
125 

Lora: The wind 
goes anyway it 
wants.  

The wind blows into 
the face of the kite.  
Or, the kite should be 
downwind from the 
operator.    

 

Looking at the bold words, the students account included several ideas 

related to and partially consistent with the scientific account.  However many of 

these ideas only partially account for how kites fly.   To describe the partiality of 

the claims I will need to talk about the student account in connection with the 

scientific account.  Therefore, when referring to a row in the table, all cells in that 

row will be pertinent.   

In row 2 students collectively identified wind as important to kites flying.  

However, students did not identify the role of wind.  It was not until row 6 that 

students identified their understanding of the effect of wind on the kite.  The 

students account focused on the wind pushing on the kite, providing no 

explanation about how wind made the kite fly.  Scientifically, this has to do with 

wind speed and air pressure.  Deflected wind on the front of the kite slows the 
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wind, creating a region of high pressure in front of the kite and a region of low 

pressure behind the kite.  Since air moves from high pressure to low pressure, 

this creates a force (or lift) on the kite.  (NOTE: Kites rely on the angle of the kite 

relative to the wind, but this is discussed in more detail below.)  Students had 

some problems in their account related to wind.  In row 8, Lora thought that wind 

always pushes kites into the air and potentially pushes the kite away.  She later 

made the claim that wind moves any direction it wants (row 13).    Finally, in 

row 12 students were collectively unsure about the wind direction.  Some 

correctly thought the wind blew in the face of the kite.  Others thought that the 

wind blew behind the kite. 

According to Benchmarks for Science Literacy (AmErinn Association for 

the Advancement of Science, 1993), students at this level should understand that 

we can feel wind.  However, this discussion really focused on relationships 

between force and motion.  In terms of motion, Benchmarks for Science Literacy 

(AmErinn Association for the Advancement of Science, 1993) suggests that 

these students understand that things move by pushes and pulls.  Based on this 

standard, the students account of kites flying was appropriate for them.   

The students and I ventured into areas that were conceptually beyond the 

students according to standards and as revealed in their comments.  It was in 

these conceptual adventures that the students ended up with some inaccurate 

accounts of the phenomenon.   For example, the anthropomorphism of wind in 

row 13 represents one of these inaccuracies.  An argument could be that getting 
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into developmentally inappropriate18  areas led students to need to make 

inaccurate claims.  This might lead students to inaccurate understandings of the 

world.  Therefore a response would be to limit such discussions to ones that are 

developmentally appropriate.     

However, I argue that these discussions were vital to helping students 

begin to think about how phenomena and explanations can be related.  In this 

discussion, students were working with relatively complete sets of phenomena 

and attempting to make sense of those.  They identified patterns and offered 

limited explanations.  Therefore, this engaged them in practices important in 

science, considering sets of experiences from the material world.  The problem is 

that ultimately all phenomena from the world potentially lead to topics that are 

difficult to explain based on third grade science.  It becomes difficult to be 

developmentally appropriate and engaged in practices of science.  In this case, 

attempting to connect kite flying, an indicator of wind, with a natural phenomenon 

is real and relevant and thus an application of science knowledge.  Furthermore, 

I think, that is was something the students found meaningful and useful.  But at 

the same time the students and I struggled with because of the complex 

conceptual adventures of meaningful and useful explanations in real contexts.    

Students comments about the string are interesting.  It was clear that 

students saw the string as important to kite flight.  However, students had 

different ideas about the function of the string.  One idea was that the string was 

important only for the kite flier, see rows 5, 7, and 8.  However these claims were 

                                                

 

18 The argument is that Benchmarks is based on empirical research about children s ideas and is 
therefore a developmentally appropriate set of standards.  This argument is debated, but will not 
be the topic here.   
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slightly inconsistent about the string.  At times students thought that the string 

allowed a user to control or steer the kite.  Other times students seemed to 

indicate that the string kept the kite from flying away (row 8).  The common 

thread in these ideas was the shared notion that the string enabled a human 

agent to do something with the kite.  This was slightly different than the idea in 

row 9 that the string makes the kite stay in the air. Students seemed, in the 

discussion to treat these as compatible (especially from the perspective of Grice 

(1999)) since they did not challenge one another.  It is unclear whether students 

realized the importance of the string.  Scientifically the string determines the 

angle of attack (angle of the kite relative to the wind).  The kite will not fly without 

the string.  However, human agency is required.  The kite flier must align the kite 

and the wind, as well as moderate the string and the angle of attack in order for 

the kite to fly.   

Connecting to Benchmarks for Science Literacy (AmErinn Association for 

the Advancement of Science, 1993), the ideas about the string relate to balanced 

and unbalanced forces.  These ideas help describe the motion of objects, and a 

this level should be described in terms of pushes and pulls (AmErinn Association 

for the Advancement of Science, 1993).  Students were attempting to coherently 

connect their experiences flying kites and the function of the string.  Yet they did 

not talk about the tug or pull a kite flier feels on the string.  The result was a 

sense of disjuncture between things that students thought the string was 

important for and the role of the string in causing a kite to fly.  Ultimately an 

account that accurately relates string, angle of the kite, and the wind, in a 
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coherent and complete fashion would be a challenging even for a science literate 

adult to construct.  Thus the students account was not problematic.  

Furthermore, it seems important that they intuitively included the string as 

relevant and attempted to include this in the account.  This supported them in 

developing a practical of the things done to control the flight of a kite.  Many 

people would not even include the string as important in flying the kite.  Therefore 

in this sense the students account was more scientific because it attempted to 

account for all relevant aspects of the phenomenon.  However, as already 

suggested, model-based scientific reasoning was not accomplished in this case.  

As a result there are aspects of the account (such as the role of the string) that 

seem inaccurate or incomplete. 

What are seeds?

 

In the talk about seeds, represented in table 4.4, students attempted to 

generate a definition for seeds.  Students brought experiences with seeds into 

the discussion.  Furthermore they described patterns of plant life cycles.  

However, their discussion focused heavily on human actions in planting and 

caring for seeds and plants.  Again bold sections are overlapping points, 

 

are points of disagreement between the accounts, and italics portions of the 

accounts where specific claims are not included in the corresponding account.      

Lines

 

Student 
Account 

Student 
Conception Scientific Conception 

1.

 

1-28 Mr. E. : What is 
a seed? 

The question 
requests a 
definition of 
seeds. 

Seeds are dormant 
embryonic plants. Many 
plants grow from 
seeds.  Some plants do 

Table 4.4  Evaluation of Accounts in What are Seeds Talk

 




