
 

 

 

 

 

 

 

 

 

Copyright 

by 

Sarah Margaret Davis 

2005 

 

 



 
The Dissertation Committee for Sarah Margaret Davis Certifies that this is the 

approved version of the following dissertation: 

 

 

What’s In a Name? Students’ Use of Anonymity Within Next-

Generation Classroom Networks 

 

 

 

 

 
Committee: 
 

Walter M. Stroup, Supervisor 

Susan B. Empson 

James J. Kaput (Deceased) 

Richard A. Lesh 

Craig R. Scott 

Philip U. Treisman 



What’s In a Name? Students’ Use of Anonymity Within Next-

Generation Classroom Networks 

 

 

by 

Sarah Margaret Davis, BA ; MEd  

 

 

 

Dissertation 

Presented to the Faculty of the Graduate School of  

The University of Texas at Austin 

in Partial Fulfillment  

of the Requirements 

for the Degree of  

 

Doctor of Philosophy 

 

 

The University of Texas at Austin 

December 2005 



 

 

 

 

Dedication 

 

To Jim, I wish you could have been here. 

Dr. James J. Kaput 

1942 - 2005 

 



 v

What’s In a Name? Students’ Use of Anonymity Within Next-

Generation Classroom Networks 

 

Publication No._____________ 

 

 

Sarah Margaret Davis, Ph.D. 

The University of Texas at Austin, 2005 

 

Supervisor:  Walter M. Stroup 

 

Next-generation classroom networks are poised to become a significant presence 

in schools.  In contrast with current networks which connect students to the Internet and 

information or knowledge outside of the classroom, next-generation networks harness 

and share the knowledge within classrooms, sharing and aggregating data among all the 

members.  To date, no systematic research has been done to show if anonymity is an 

important design element in network-supported learning. 

 This project looked at anonymity of input across a series of classroom activities 

seeking to answer three research questions.  First, did activity type influence students’ 

use of anonymity?  Second, did activity type influence students’ perception of the utility 

of anonymity?  Finally, did student statements about the use and utility of anonymity 

match their actions? 

A research project was conducted in two pre-calculus classrooms (n=29) at an 

urban high school on the East Coast.  Next-generation classroom networks facilitate a 

kind of activity defined as generative activities (Stroup, Ares, & Hurford, 2004; Stroup, 
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Ares, Hurford, & Lesh, in press-b; Stroup, Ares, & Hurford, in press-a). These activities 

have at the core of instruction, data and information submitted by the students.  In this 

way, students “generate” all of the materials used in the lesson.   

All digital artifacts from each activity were collected, students completed a 

questionnaire at the end of each activity and video taped interviews were conducted with 

the students at the completion of the four activities. 

Statistical analysis of the digital artifacts revealed no significant differences for 

use of names by activity or gender.  Therefore it was concluded that activity type did not 

influence students’ use of anonymity.  The students’ responses on the questionnaire were 

evaluated using both qualitative and quantitative methods which made evident that 

students perceived the activities to be significantly different.    From analysis of the video 

tapes, the most common type of statement made by students dealt with anonymity being 

important for risk mitigation (avoid embarrassment, lack of confidence, etc.).  Finally, all 

three forms of data were compared and it was found that students comments about how, 

why and when they used anonymity did not always match their actions. 
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STATEMENT OF PROBLEM 

Introduction 

Next-generation classroom networks are poised to become a significant 

presence in schools.  In contrast with current networks which connect students to 

the Internet and information or knowledge outside of the classroom, next-

generation networks harness and share the knowledge within classrooms, sharing 

and aggregating data among all the members.  Common to all of the next-

generation classroom networks is the feature of personal anonymity within the 

public display space.    Yet, no systemic research has been done to show if 

anonymity is an important design element in network-supported learning and, if 

so, what quality of anonymity is significant to the students using the networks.   

This project looked at anonymity of input across a series of classroom 

activities seeking to answer three research questions.  First, did activity type 

influence students’ use of anonymity?  Second, did activity type influence 

students’ perception of the utility of anonymity?  Finally, did student statements 

about the use and utility of anonymity match their actions? 

To answer these questions, a research project was conducted in two pre-

calculus classrooms (n=29) at an urban high school on the East Coast.  First a 

framework by which to select activities was needed.  Next-generation classroom 

networks facilitate a kind of activity defined as generative activity (Stroup et al., 

2004; Stroup et al., in press-b; Stroup et al., in press-a). This type of activity has 

at the core of instruction, data and information submitted by the students.  In this 

way, students “generate” all of the materials used in the lesson.  Using the 
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taxonomy of pathways and endpoints proposed by Stroup, Ares, Hurford and 

Lesh (in press-b), four activities were chosen that embodied characteristics from 

different categories in the taxonomy.  The technological interfaces for all of the 

activities were modified to give students the option of submitting information to 

the class display space with or without their names attached.  All submitted digital 

artifacts, across all four activities, were collected and analyzed to evaluate the 

frequency with which students chose to attach their names to their input.  

As will be discussed later herein, statistical analysis of the digital artifacts 

revealed no significant differences for use of names by activity or gender.  There 

was a significant difference in frequency of use of names by class period for the 

first activity.   

In addition students completed a questionnaire (Appendix A) at the end of 

each activity.  The students’ responses on the questionnaire were evaluated using 

both qualitative and quantitative methods.  Quantitative analysis of the 

questionnaire data showed, with statistical significance, that students perceived 

the activities to be different.  Qualitative analysis of the open response portions of 

the questionnaire revealed that for activities with fewer pathways and endpoints, 

students’ comments about the attachment of names revolved around confidence in 

the correctness of their answers.  As activities centered on having more pathways 

and endpoints, the quality of comments changed to revolve around strategy and 

aesthetics.     

At the completion of the four activities, video taped interviews were 

conducted with the students (Appendix B).  The video tapes were transcribed and 

analyzed qualitatively.  By far the most common theme in the statements made by 
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students, dealt with anonymity being important for risk mitigation (avoid 

embarrassment, lack of confidence, etc.).   

Finally, all three forms of data were compared.  An incongruity between 

statements and actions emerged from this comparison.  Females more frequently 

made comments about wanting to be confident of their answers before they would 

attach their names.  Males much more frequently expressed that anonymity was 

not important to them.  Yet the use of names by the two groups across activities 

was virtually identical.    Both groups had a use of names across all activities of 

approximately 60%. 

It is important to note that this project is not seeking to identify those 

situations in which anonymity should no longer be used.  The author holds a very 

strong belief that anonymity is a critical feature of next-generation classroom 

networks and 40% use of anonymity is a sizable fraction of the students.  If, 

during class discussions, students want to take public ownership of their answers, 

that is their choice, and that choice should not be taken away.   The goal of this 

study is to better understand anonymity and, oddly, that is best accomplished by 

exploring its removal. 

Next-Generation Classroom Networks 

In publications from both outside and within the field of educational 

research, there exists of host of names for different network systems (e.g., Class 

Talk (Mestre, Gerace, Dufresne, & Leonard, 1996), Electronic Brainstorming 

Systems (EBS) (Gallupe & Cooper, 1993), Group Decision Support Systems 

(GDSS) (Jessup, Connolly, & Galegher, 1990), TI Navigator (Davis, 2002a), 

Classroom Aggregation Technology for Activating and Assessing Learning and 
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Your Students’ Thinking (CAATALYT) (Roschelle, Penuel, & Abrahamson, 

2004), HubNet (Wilensky & Stroup, 1998)).  

In educational settings there is a continuum of network functionality 

currently in use.  Networks exist along a spectrum from simple aggregation of 

multiple choice responses to full simulation environments that let participants 

assume a role in a virtual space.   

This paper will explore the use of anonymity in what is being refered to as 

next-generation classroom networks.  The use of this term is not all inclusive.  

Next-generation classroom networks have four important features.  First, the 

networks allows for many different formats of input including free response.  

Second, the networks perform some sort of meaningful input aggregation.  Third, 

the networks displays individually submitted data to the group in a contextually 

meaningful format.  Finally, the input device for next-generation networks is an 

able device (graphing calculator, computer, etc.) and not a multiple choice clicker.   

Why Study Anonymity? 

The design feature of public anonymity has been built into software 

packages designed to work with next-generation classroom networks.  Which 

begs the question, “Why do designers feel that anonymity is so important?”  In 

research studies done on anonymity of response in networked systems within the 

corporate world, the systems used actually had to be modified to allow identities 

to be tied to input in the shared space (Ahern & Durrington, 1995/1996; Connolly, 

Jessup, & Valacich, 1990; Cooper, Gallupe, Pollard, & Cadsby, 1998; Valacich & 

Dennis, 1992).  This is because the default design for all of these systems was 

anonymity of input for all participants.  In educational settings, where studies 
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focusing purely on anonymity are not common, looking at the design of software 

shows anonymity is still valued.  As examples, the TI Navigator Analysis Tool, 

which creates a slide show histogram view of student responses to questions, does 

not allow for display of student names in the histogram view.  SimCalc’s Java 

MathWorlds (MathWorlds, a qualitative calculus environment that allows 

students to see function, graphical and animation of motion views of position time 

graphs, velocity time graphs and acceleration time graphs) defaults to no names 

showing in the graphical display of functions collected from students.  NetLogo, a 

fully programmable simulation environment in which students participating in 

simulations control one agent in the group simulation space to ascertain system-

level results, allows the creator of each simulation to choose what is and is not 

displayed in the group space, to date only one simulation of dozens has been 

created to default to the students’ name associated with their agent in the group 

space.  For these reasons it will be claimed that anonymity is important and 

worthy of study because it is a ubiquitous feature in all next-generation classroom 

networks. 
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THEORETICAL FRAMEWORK 

 

The courage to submit an idea of one’s own to someone else’s scrutiny is a 

virtue in itself—unrelated to the rightness of the idea.  

      Eleanor Duckworth 
 
 

Elements of activity design and the technology affordance of anonymity 

have the potential to restructure the social space of the mathematics classroom.  

By creating activities that thrive on the variety of answers students can create and 

using those activities within an environment which allows focus to be placed on 

ideas and not identities; powerful mathematical discourses and explorations of 

many different answers becomes possible.   
 

Generativity 

TAXONOMY 

Generative activities are activities where all of the knowledge used and 

discussed in the class, is generated by the students.  Generative activities are 

typified by problems which have more than one right answer.  The taxonomy of 

Stroup et al. (in press-b) identifies the different types of generative activities in 

terms of pathways and endpoints.  Pathways are the different possible routes to 

solutions for a problem.  Endpoints are the space of all solutions.  The activities 

for this research project were chosen because each exemplified different 

categories from the taxonomy.  Most classroom activities can be thought of as 
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consisting of pathways, routes to input or solutions, and endpoints, valid input or 

solutions (Stroup et al., 2004; Stroup et al., in press-b).  The following will 

discuss three of the different categories in the taxonomy.  These categories match 

the types of activities chosen for use in the data gathering phase of this study.   

Nominally Generative 

First are nominally generative activities (one pathway, one endpoint), 

where there is only one ratified way to solve the problem and only one correct 

solution.  Most mathematics textbook questions can be considered nominally 

generative.  One procedure (one pathway) is to be applied to get to one answer 

(one outcome). 

Multiple-Pathways, Agreed Upon Endpoint 

Second, more generative tasks would have multiple pathways and an 

agreed upon endpoint.  An example of a multiple pathways, agreed upon endpoint 

activity is one where a line is displayed to the class and students are asked to 

submit any line which is perpendicular to that line.  The large space, or variety, of 

pathways to this endpoint allows for the comparison of features of perpendicular 

lines.   

Assuming Roles, Emergent Phenomenon 

Finally, there are simulation activities that allow students to assume roles 

and attend to an emergent phenomenon for the focus of learning.  The Disease 

activity (discussed in detail in the Methods section) is an example of a simulation 

activity.  Students assume the role of a character in a simulation space (follow 

distinct pathways), a disease is introduced to the population and the spread of the 
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disease is traced through the population.  The emergent phenomena, the properties 

of the diffusion of the disease, are the focus of discussion with the students. 

FOUR DIMENSIONS 

The work of Stroup, Ares and Hurford (in press-a) states the impact of 

generativity can be seen in four key dimensions: space creating play, dynamic 

structure, agency and participation.  

Space Creating Play 

Space creating play refers to the way in which activities are structured to 

allow for many valid ways of participation.  Play which can be seen as a negative 

concept in schools does not have to be perceived in that fashion.  Games that 

students play have guidelines for appropriate participation.  During generative 

play within the classroom, activities also have rules and guidelines that all 

participants agree to abide by.  The artifacts of that participation are displayed 

back to the group in a way that is meaningful for use in concept development.  In 

this way, activities can be structured to allow for exploration of the mathematical 

space or scientific.   

The classic example presented by Stroup et al. (in press-a) asks students to 

create equations that are the same as 4x.  In contrast to the more typical question, 

“what is 2x+2x”, for which there is only one correct pathway and answer, the 

teacher requests a function equivalent to 4x, which has an infinite response space.  

Additionally, the answer to 2x+2x only allows the classroom discussion to be 

about whether the answer was right or wrong; whereas the host of responses to the 

4x question creates a wealth of information with which the class can explore 

different concepts and situations.  By focusing on space creating play, activities 
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can be designed to have a dynamic type of input where students follow rules and 

create a multitude of responses. 

Dynamic Structure 

Dynamic structure referrers to the impact the emerging artifacts have on 

how the activity will proceed.  This fits in very closely with the concept of space 

creating play.   Space creating play is task dependent and dynamic structure is 

people dependent.  In the 2x+2x question, the student response space is small.  

There is one right answer.  This type of question gives the student little if no 

ability to impact the direction of instruction.  In contrast, the list of responses to 

the 4x question will influence how the class proceeds.  Dynamic structure can be 

seen in how the displayed responses influence what is talked about.  The teacher 

can elicit information from the students but cannot guarantee what they are going 

to say.  It is the dynamic and unpredictable quality of the responses which 

structures the lesson. 

This dynamic quality of the task increases students’ feeling of ownership 

of what is happening.   What they are getting ready to talk about, they created and 

this ties to concepts of agency.   

Agency 

Agency refers to the students’ identity in the class, how they feel that 

identity is valued, and how much influence they believe they have on the content 

of the class.  In generative activities, the entire space of responses, the basis for all 

classroom dialogue, is from the students.  It is the ownership of the very 

authorship of classroom content which increases students’ agency while 

participating in a generative activity. 
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  The quote below is from a previous research project which explored what 

new users, both students and teachers, thought were important aspect of a next-

generation classroom network.  The teacher quoted here worked at the same 

school where the data for this paper was collected.  In the statement below she 

reflects on students’ use of information in the display space.  She specifically 

talks about students’ ability to discuss answers as if they were theirs, or as if they 

were someone else’s.     

Teacher: Where with Navigator, I can see the various equations and the 

differences in the equations and then that promotes discussion.  

Well what’s different? - Well obviously the numbers are different but 

what do these numbers represent, why is it different, and why would 

somebody have that?  It just promotes a lot of discussion and everybody's 

free to discuss it because kids can be criticizing an equation that they 

themselves wrote and nobody would know.  (Davis, 2003b, p. 208) 

Anonymity of response in the display space gives students the option of 

expanding their agency to play different roles.  In the class discussion a student 

can comment on an answer as if it was theirs or as if it belonged to someone else.  

Depending one the answer they choose to discuss, this allows them to play the 

role of someone who got the answer right or to hypothesis on the reasoning of 

someone who got it wrong.  Both roles can be assumed independent of the 

correctness of the actual answer submitted by the student.  By virtue of the 

anonymity in the display space all answers become everyone’s answers. 

Participation 

This increase in agency provides opportunity for increased participation.  

Seymour Papert says that a technology should have a high ceiling and a low 
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threshold (Stroup, personal communication, 2000).  The same can be said of 

generative activities.  By asking questions that have more than one right answer, 

students are invited to participate in a way, and at a level, which is meaningful to 

them.  Returning to the example of the 4x activity, for some students, valid 

participation is simply returning the original function of 4x.  For others it will be 

exploring rational expressions and sending in 100x/25.  Both are valid correct 

responses and let the student enter the “game” in ways that make sense to them.   

It is in the interaction of space creating play, dynamic structure, agency 

and participation that the idea of mathematics structuring the social space (MS3) 

emerges for Stroup et al. (in press-a).   

Content, in the proposed framework, is seen as structuring dynamically the 

network-supported learning activity itself. In a significant sense, then, the 

content becomes the pedagogy. Reciprocally, pedagogy, understood as 

emergent ways of coming to participate in communities of mathematical 

and scientific practice, develops content.(Stroup et al., in press-a, p. 188) 

This stance can be conceived of as an alternative to Pedagogical Content 

Knowledge (Shulman, 1986, 1987) as a way to frame the relationship between 

content and pedagogy. 

Beyond Tutoring 

In contrast with this view of generativity, there is a pervasive sense within 

the United States that mathematics is about finding one right answer (Duckworth, 

1996; Lampert, 1990).  This view is reinforced by the traditional style of 

classroom questioning that grows out of the tutoring style of questioning, which is 

optimized for one-on-one interactions.  This style of questioning is typified by 
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queries with one validated solution process and one unique and specific answer.  

When tutoring style instruction is moved to a classroom situation it limits 

interaction(Stroup et al., in press-b).  Conversely, the mathematics education 

reform movement, articulated in the National Council of Teachers of Mathematics 

2000 "Principles and Standards for School Mathematics", expounds an image of 

mathematics based on students’ exploration of ideas.  Students should be 

"explaining their reasoning, validating their assertions, and discussing and 

questioning their own thinking and the thinking of others.”  (Lampert, 1990, p. 

33) 

CONSTRUCTING KNOWLEDGE 

Piaget (1974) theorized that individuals construct knowledge through a 

process of accommodation and assimilation.  Building up from the biological 

based intelligence of the newborn, humans construct new schemes of knowledge 

from interaction with their environment.  As new stimuli, ideas, or information 

are encountered and taken in by the individual they are incorporated into the 

existing schemes of knowledge (assimilation).  Duckworth refers to these 

schemes as "a person's own repertoire of thoughts, actions, connections, 

predictions, and feelings (Duckworth, 1996, p. 13)."  Ideas can only be 

incorporated into existing schemes of knowledge by the process of assimilation if 

they are a good fit with the existing schemes, if they are not a fit then an 

individual must reorganize their schemes, restructure the whole, to accommodate 

the new idea.  This process of assimilation and accommodation keeps the 

structure of schemes in dynamic equilibrium.  If a new idea cannot be assimilated 

then the individual is in disequilibrium.  In times of disequilibrium the individual 
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struggles to deal with the new information so as to keep their internal structures in 

balance. 

This idea of disequilibrium is what Eleanor Duckworth refers to when she 

writes: "Surprise, puzzlement, struggle, excitement, anticipation, and dawning 

certainty--those are the matter of intelligent thought.  As virtues, they stand by 

themselves--even if they do not, on some specific occasion, lead to the right 

answer(Duckworth, 1996, p. 67)."  Generative activity centers in advancing these 

aspects of “intelligent thought”.   

RIGHT OR WRONG ANSWERS 

This concept which Piaget referred to as disequilibrium and Duckworth 

sees as opportunities for “wonder”, can be cast in a negative light and referred to 

as a “mistake”; not as opportunities for reflection, not as opportunities to gain 

insight into the thinking of others, not as an opportunity to compare solution 

strategies, simply a mistake.  If one and only one right answer is the thing being 

sought, there is no value to the class from wrong answers.   

In classrooms, rarely are mistaken answers explored for their 

mathematical richness (Santagata, 2005).  “Teachers tell students whether their 

answers are right or wrong, but few teachers engage students in a public analysis 

of the assumptions that they make to get their answers (Lampert, 1990, p. 32).”  

This gives students little opportunity to build rich understanding.  

SELF-ESTEEM 

When instruction focuses on questions with only one right answer, fear of 

failure increases.  In her article comparing mathematics classrooms in the United 

States to mathematics classrooms in Italy, Santagata (2004, 2005) states that 
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classroom culture in the United States is strongly focused on student self-esteem.  

This makes teachers hesitant to have student publicly share answers.  If incorrect 

answers are shared, United States teachers typically correct the mistake 

themselves or call on a student who they are confident will provide the correct 

answer.  Self-esteem is seen to be fostered by (a) the softening or avoidance of 

situations where students publicly express incorrect answers; (b) the mitigation of 

embarrassment by giving reasons why the student may have made the error; and 

(c) quickly giving the correct answer (Santagata, 2005).    Coming from the 

student perspective, Lampert, refers to this as "the risk of public failure (Lampert, 

1990, p. 267)."  She goes on to say, "the fragility of individual identity in the 

school context is a problem for the teacher, because it can get in the way of 

improving academic performance."  And finally she states, "if a student is unable 

to feel that it is safe to have and express ideas, or even to answer a simple 

question, then performance will not be improved." (Lampert, 1990, p. 267)   

Much literature ties concepts of worry, anxiety and self-worth to student 

feelings about making mistakes (Ames, 1992; Duckworth, 1996; Lampert, 1990; 

Santagata, 2004; Turner, Thorpe, & Meyer, 1998).  Yet, from a cognitive 

(learning) perspective, risk-taking and being willing to make mistakes, are 

important aspects of the development of mathematical knowledge; and thus the 

become important parts of the mathematics classroom.  “It requires courage and 

modesty to expose one's exploratory thinking to others in the hopes that by 

engaging in the exchange of ideas in classroom discourse, one might end up with 

better ideas in the end(Lampert, 1990, p. 54)”.  Damon’s study (as cited in 

Santagata, 2005) proposes “an alternative view, which sees self-esteem as 
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deriving from a sense of mastery of knowledge and skills (Santagata, 2004, p. 

159).”  

It would make a significant difference to the cause of intelligent thought in 

general, and to the number of right answers that are ultimately known, if 

teachers were encouraged to focus on the virtues involved in not knowing, 

so that those virtues would get as much attention in classrooms from day 

to day as the virtue of knowing the right answer. (Duckworth, 1996, p. 69) 

Anonymity 

WHAT IS ANONYMITY? 

Webster’s defines anonymous as “lacking individuality, distinction, or 

recognizability.” (Merrian-Webster)  Within next-generation classroom networks 

students are only anonymous in the public space.  I define public anonymity as 

specifically referring to the ability of the participants to submit data to be viewed 

in the public display space in a way that identities are not revealed.  In next-

generation classroom networks, it is explicit to the students that their identities 

can be viewed by the teacher in the private space.  The ability of student data to 

be viewed by the teacher I define as private accountability.  For this reason, when 

looking at the networked system as a whole, anonymity within next-generation 

networks is technically confidentiality.  The participants’ identities are only 

hidden from other participants, not from the teacher.  It should be noted that the 

design element of private accountability found in educational systems is in direct 

contrast with the intended design of systems used in Communication and 

Management Information Science research.  Systems designed for research in 

these fields are not supposed to have private accountability.  Comments submitted 
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by participants in brainstorming sessions are supposed to remain completely 

anonymous. 

CHANGING WHAT ANONYMITY MEANS 

There is a tendency to talk about anonymity as the ability to avoid 

negative consequences.  It is seen as the removal of identity or the taking away of 

something.  For studies done in business settings it was believed that subordinates 

would feel freer to submit dissenting options to superiors under the cover of 

anonymity.  In educational settings, teachers believe that anonymity will save 

students embarrassment if the displayed information is anonymous.  There is an 

expressed feeling that anonymity can save students from being made fun of by 

their peers (Davis, 2002a).   In both settings the described use of anonymity is 

subtractive.  The individual is deleting their personally identifiable information 

from the group. 

Next-generation classroom networks allow for a positive view of 

anonymity.  Anonymity allows for an extension of the students’ private space.  

Private space is the space in which the student feels comfortable experimenting, 

trying out different types of input without having to take firm ownership of the 

idea to others (Stroup, personal conversation 2001).  In their private space 

(scratch paper, graphing calculator, laptop, brain) students can work through 

difficulties, on the way to finding solutions or creating a hypothesis.  Previous 

work in classrooms using next-generation networks indicates that the veil of 

anonymity extends this private space by allowing students to share (make 

available for class discussion) their nascent ideas without the fear of ridicule 

(Davis, 2002a, 2003a). 
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Anonymity opens the individuals’ shared information via the class display 

for interpretation.  For example, if there is a range of answers collected from the 

students up in the display space, students can talk about any one of the answers as 

if it was theirs.  Or, they can talk about the response as if it was someone else’s.  

Because the answers are displayed anonymously, no one else knows if the student 

is discussing his/her answer or someone else’s (Davis, 2002a).  Once information 

has been submitted to the public display, a student can assume any of the 

identities and advocate it as if it were his/her own.  “Someone might have 

submitted that because….”  In a discussion of the information displayed, the 

student could be talking about a response he/she submitted or a response 

submitted by someone else (Davis, 2002a).  It is specifically because the 

information in the display does not have names attached that students can “try on” 

other responses.  In this way, anonymity opens up the classroom allowing 

students to try on new roles.  Alternately, students having submitted a correct 

answer, if asked how someone might have gotten a different result, can try on 

being someone who got a wrong answer and explain how the incorrect answer 

might have been derived.  Students can add on to who they are.  They can add on 

to who they talk about and it is not antagonistic because they are not talking about 

the most popular kid in the classroom or the shy kid or themselves, just 

generically about the response.  Within the network space, anonymity opens up 

new ways to participate in affirming ways.  Anonymity becomes additive in that it 

adds to the roles students can play in the classroom and extends the student’s 

private space.   

If questions have only one right answer, if there's only one way to solve a 

problem, if mistakes are to be quickly corrected, and if the teacher is the ultimate 
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source of knowledge, where is the opportunity for students to experience 

"wonder"? Individualized instruction does not have to mean isolated activity. 

Generative design, as supported by new, group-oriented networking, 

moves in a very different direction. Individualization is associated with 

seeing the unique-ness and diversity of each student’s participation as 

making an essential contribution to the emergent sense-making taking 

place in the classroom. (Stroup et al., in press-b, p. 21) 

Generativity allows all students to participate in a task in a way, and at a level that 

is meaningful to them. Next-generation networks, which facilitate the enactment 

of generative activities, let students submit ideas for discussion anonymously.  

This gives students the opportunity to take risks, without the possibility of public 

personal failure.  
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LITERATURE REVIEW 

Introduction 

There is considerable literature in the field of mathematics education 

specifically and education research in general related to network supported 

interaction.  There is very little on anonymity within the networked space.  This 

underscores the significance of this thesis.  The majority of research literature 

relative to anonymity of input in a next-generation networked environment comes 

from outside of education.  The goal of this section is to bring together views on 

anonymity within a networked space from different research disciplines. The 

fields of Communication, Management Information Sciences, Psychology, Social 

Psychology and Education will be used to elucidate that which has been studied 

relative to anonymity in a networked space.   

Research from outside of Education 

MANAGEMENT INFORMATION SCIENCES 

The research on next-generation networks from the field of Management 

Information Sciences grew out of research done to find the most effective group 

brainstorming environment(Valacich, Dennis, & Connolly, 1994).  Brainstorming 

groups had been used for many years in businesses.  Ideally, a small group would 

meet, call out ideas, get inspired by each others ideas, and produce a wealth of 

beneficial information or strategies for the company.  Key elements which 

hindered this were the following: (a) Production Blocking - waiting your turn, 

someone saying what you were going to say, deciding your input was "stupid" 
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and not saying anything and (b) Evaluation Apprehension-- peoples’ anxiety over 

what others may think of what they are saying(Connolly et al., 1990; Jessup et al., 

1990; Valacich & Dennis, 1992).  Valacich, Dennis, and Connolly (1994) 

summarized the current state of what is known about group brainstorming.  They 

report that in early group brainstorming research, Alex F. Osborn hypothesized 

that groups interacting orally would produce a greater quantity of higher quality 

ideas than individuals working in isolation.  Brainstorming groups as defined by 

Osborn should have a special energy and group members should inspire each 

other to generate new and more creative ideas(Osborn, 1963).  Subsequent 

research studies have shown this to be false (Valacich et al., 1994). The  dynamics 

of waiting your turn to speak and the politics inherent in group situations actually 

make oral groups less productive for idea generation (Connolly et al., 1990). 

Valacich, Dennis and Connolly (1994) cited studies going back to 1958 showing 

that brainstorming groups produced fewer and less original ideas than nominal 

groups (groups where individual participants wrote ideas on paper and then 

submit their papers at the end of the designated time).  Additionally, in oral 

brainstorming groups, more members do not produce more ideas.  In their review, 

larger oral groups were shown to create no more ideas than small groups.  This is 

in contrast to nominal groups, where more members resulted in more ideas.  For 

Nominal groups there was an essentially linear relationship between number of 

members and number of ideas generated.   

A substantial body of research thus points to the large, nominal group as 

the gold standard for group idea generation.  The nominal group, 

originally proposed as a floor against which to examine the expected 

benefits of group interaction, has turned out to be a ceiling....Such a 
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ceiling implies, in effect, that the very plausible benefits of...interacting 

groups are inherently outweighed by the costs of that interaction.(Valacich 

et al., 1994, p. 450)   

As stated, research showed that face-to-face oral brainstorming groups 

were not as effective as nominal groups.  Face to face groups fell behind in both 

number of ideas submitted and the quality of those ideas(Valacich & Dennis, 

1992).   

Next-generation networks, from the field of communication research, were 

created to try and respond to this problem.  Network interactions was designed to 

harness the group synergy of seeing the ideas of others but avoid the pit falls of 

production blocking and evaluation apprehension(Cooper et al., 1998; Sanders, 

1999; Valacich & Dennis, 1992; Valacich et al., 1994).  Growing from Osborn’s 

early speculation that seeing other peoples’ ideas should help groups create more 

and better ideas, Electronic Brainstorming Systems (EBS) and a Computer 

Decision Support Systems (CDSS) were created (Gallupe & Cooper, 1993; Jessup 

et al., 1990).  These systems allowed for all individuals in the meeting to input 

ideas simultaneously, anonymously and see what others had submitted.  Research 

using these systems found that they became progressively more effective as group 

size increased (Valacich & Dennis, 1992).   

Certainly one of the most obvious features of the EBS technology is that 

most group members are busy typing in proposals most of the time, rather 

than waiting for an opportunity to contribute.  An input channel available 

100% rather than 100%/N is a significant change, especially as N becomes 

large.(Valacich et al., 1994, p. 461) 
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In comparing groups using next-generation networks and nominal groups, 

it was found that for smaller groups (size 3) nominal and next-generation network 

groups performed about the same, but as group size increased, next-generation 

network groups out performed the nominal groups. 

COMMUNICATIONS 

According to Scott, writing as Anonymous (Anonymous, 1998), there are 

two key factors effecting how anonymous or how revealed a person feels in a 

certain situation. First is source knowledge, which concerns how well you know 

the other members of the group. Whether a person is speaking out loud or putting 

responses into a network, how well group members know the other people in the 

room and how well the other people in the room know them, effects how truly 

anonymous members perceive responses to be and how anonymous they feel their 

responses will be. The second dimension is source specification. This refers to 

how large of a group are you in. If there are only two people in a room, whether 

or not they have ever met before, the small number diminishes feelings of 

anonymity. Even in next-generation network environments, if there are only two 

people in the room, if one person did not write it, they know the other person did. 

In this way, anonymity can become essentially meaningless. On the other hand, in 

a large lecture hall of some 500-odd students who have never met before and 

potentially are gathered for something that is a one-day event, a member of the 

group might feel comfortable standing up and just shouting out something and 

feel essentially anonymous because no one in the room knows who they are and 

they are never going to see them again.  These two dimensions, source knowledge 

(which primarily has to do with how well people in the group know each other), 
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and source specification (which primarily is how large or small the group is), 

effect the level of anonymity perceived by the group members.  

In school, source knowledge changes over the school year.  If it is the first 

day of class, students might not know who sent in a wacky answer, but by the 

170th day of class, everyone has some knowledge that Bob Wilson in the second 

row third seat back, always has as the goal of submitting the most cool, most 

difficult response out there.  In this way, gray zones in perceived anonymity 

emerge.  Groups of 30 are of a large enough size, if the members are strangers, to 

feel low source knowledge and relatively low source specification.  But, in 

schools, as the year progresses and students start to know each other, levels of 

anonymity wane.  For example, as any teacher knows when grading papers at the 

beginning of the school year, if they get a paper with no name on it, it is very 

difficult to figure out who turned it in.  By the end of the school year though, that 

paper without a name becomes more easily tied to a specific student. 

The following two pages contain tables.  The first is a model of 

communicator anonymity “To Reveal or Not to Reveal: A Theoretical Model of 

Anonymous Communication” (Anonymous, 1998).  The second is an adaptation 

of the first, changing the information to portray classrooms using next-generation 

networks.  



 24

 
 = = = Source Knowledge = = =  

    

Unknown Stranger
(Low) 

Named 
Acquaintance 
(Moderate) 

Familiar Associate 
(High) 

Large 
Group 
(Low) 

Random obscene 
phone call 
(The unidentified 
caller could be 
almost anyone 
who has a phone, 
and you have no 
knowledge of 
him/her) 

Course 
Evaluations from a 
large class 
(A remark could 
be from anyone in 
the class, but you 
do know some of 
those people by 
name or by sight) 

Flyer sent by 
church in which 
one is active 
(Flyer could have 
come from anyone 
active in the 
church, but you 
know the likely 
church sources 
pretty well) 

Small 
Group 
(Moderate) 

GDSS meeting 
with a zero-history 
group 
(The comments 
are all from those 
at the meeting but 
you don’t know 
from which 
specific 
individuals and 
you’ve never met 
this team before) 

Peer reviews in 
most scholarly 
journals 
(The reviews are 
not individually 
signed but come 
from a s 
mall set of possible 
reviewers about 
whom you have at 
least some limited 
knowledge) 

Upward 
organizational 
appraisals 
(Feedback comes 
from a small set of 
subordinates who 
the supervisor 
almost certainly 
knows well) 

 =
 =

  S
ou

rc
e 

Sp
ec

ifi
ca

tio
n 

= 
= 

 

Single 
Individual 
(High) 

Signed letter from 
person you never 
met 
(Note from 
salesperson that is 
personally signed, 
but who you have 
member met and 
have no 
knowledge) 

Electronic mail 
from a new 
coworker 
(E-mail comes 
from a specific 
person you work 
with, but you don’t 
know anything 
about this person 
except his/her 
name) 

Face to face talk 
between lovers 
(Interpersonal 
comments clearly 
attributed to a 
specific source 
who is very well 
known) 

 

Note. From “To Reveal or not to reveal: A theoretical model of anonymous 
communication”, by Anonymous (Craig R. Scott), Communication Theory, 28(2), p. 391 

Table 1: A Model of Communicator Anonymity - Scott 
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 = = = Source Knowledge = = =  

 
Unknown Stranger 

(Low) 
Early in School Year 

Named Acquaintance 
(Moderate) 

Middle of School Year 

Familiar Associate 
(High) 

Late in School Year 
Large 
Group 
(Low) 
Large 
Lecture Hall 
at 
University 

Beginning of 
semester, question 
posed to the whole 
class with no small 
group discussion.  
Other than your own 
response, you have 
no ability to tie any 
response to anyone 
in the class. 

Individually submitted 
responses followed by 
small group discussion 
(group members are not 
well known).  
Resubmission of 
responses follows 
discussion.  Same group 
members will have a 
ease identifying 
responses of other group 
members. 

An open ended question 
is posed to the class.  A 
group of friends in the 
class recognize each 
others comments in the 
display. 

Small 
Group 
(Moderate) 
Typical 
Middle 
School or 
High School 
Class 

Regular education 
class, youngest year 
in the school, where 
classes are randomly 
assigned from all 
feeder schools.   

Some members of class 
not as well known as 
others. 

Tracked students (either 
high or low track) who 
have multiple classes 
together throughout the 
school day.   
 

 =
 =

  S
ou

rc
e 

Sp
ec

ifi
ca

tio
n 

= 
= 

 

Single 
Individual 
(High) 
Oral 
Response 

Unnamed visitor in 
the class 

New transfer student 
(know name but little 
else) 

Friends in Class 

 

Note. From “To Reveal or not to reveal: A theoretical model of anonymous communication”, by 
Anonymous (Craig R. Scott), Communication Theory, 28(2), p. 391.  Adapted from original. 

Table 2: A Model of Communicator Anonymity -  Next-Generation Network 

These tables depict or summarized the distinct ways the two categories 

source specification and source knowledge can play out in classrooms (table 2) 

versus other settings where anonymity is discussed (table 1). 



 26

  

SUMMARY OF FINDINGS: OUTSIDE OF EDUCATION 

Studies using next-generation networks controlled for anonymity to try 

and ascertain if anonymity would have an impact on quantity and quality of 

responses and if these effects were altered by group size (Connolly et al., 1990; 

Cooper et al., 1998; Jessup et al., 1990; Valacich & Dennis, 1992).  Each of these 

studies found that anonymity did not have an effect on quality or quantity of 

input.  Additionally, Postmes and Lea (2000) “through a systematic quantitative 

integration of different experimental examinations” (Postmes & Lea, 2000, p. 

1259) of 12 studies on the impact of anonymity found that none of the studies 

could show a statistically significant benefit for anonymity as related to quality or 

quantity of ideas submitted.  What the studies did find was that under the 

condition of anonymity, participants were more likely to make critical comments 

and ask more clarifying questions about others’ submissions (Cooper et al., 1998; 

Jessup et al., 1990; Postmes & Lea, 2000; Valacich & Dennis, 1992). 

Education Research 

OVERVIEW OF RESEARCH ON KNOWLEDGE SHARING SYSTEMS 

In educational settings next-generation networks allow for a range of 

activities that utilize vastly different functionalities.  At one end of the spectrum 

are activities that allow teachers to ask their students multiple choice questions.  

At the other end of the spectrum are dynamic simulation environments where 

each student controls an agent in the group display.  The multiple choice scenario 

is much like that of “Polling the Audience” made famous by the television show, 

Who Wants to be a Millionaire?.  The teacher poses a question to the class, 
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students input their responses and a histogram of student responses is displayed 

for analysis or discussion.  In the simulation activity students use an input device 

to control an iconic representation of themselves in the group simulation space.  

For example, each student could control an agent in the display space where one 

agent has a cold and the others eventually catch it.  Multiple iterations of the 

activity can be done as students’ hypothesize ways to slow or speed up the spread 

of the disease.  Additionally, the logistic data generated by the spread of the 

disease through a fixed population can be sent back to the students’ individual 

devices for analysis.  Research with these systems has tended to be qualitative and 

focused on topic specific improvements in education such as physics(Mestre et 

al., 1996), algebraic reasoning (Hegedus & Kaput, 2003) or systems 

thinking(Wilensky & Stroup, 1998).   

The benefits of next-generation classroom networks are not independent 

of their implementation in the classroom.  Roschelle, Abrahamson and Penuel 

(2004) in their discussion of “Classroom Aggregation Technology for Activating 

and Assessing Learning and Your Students’ Thinking” (CAATALYT) systems 

make explicit that pedagogy is closely linked to the success of systems in the 

classroom (Roschelle et al., 2004).  Stroup, Ares and Hurford (2004), state that 

activity design has a powerful impact on the social space of classes using next-

generation classroom networks.   

NETWORKED ANONYMITY IN EDUCATION 

Only three studies from education directly studied anonymity.  Only one 

of these studies was done in a classroom using a next-generation network.  First 

Hsi  and Hoadly (1997), using an asynchronous discussion tool, compared rates of 

participation in oral discussions and electronic discussions.  In the electronic 
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discussion setting, students could choose to submit information anonymously.  

Their result showed that in oral discussions approximately 16% of the students in 

the class participated with 78% participating in the electronic setting.  

Additionally, girls participated less than boys in the oral setting while in the 

electronic setting participation of boys and girls was equal.  In analysis of 

electronic submissions, girls choose to use anonymity more often than boys(Hsi & 

Hoadley, 1997a).  

Second, Fies (2005) explored the impact a fully anonymous class response 

system would have on student learning outcomes and participation.  Class 

response systems use a multiple choice clicker input device.  Fies found that the 

class response system did not improve learning outcomes but did increase 

students engagement and interest in discussion topics(Fies, 2005). 

Finally, Davis (2002a) did a series of opinion interviews with students 

from a classroom where a next-generation network had been used for the entire 

school year.  Students stated that because answers were submitted anonymously 

to the display space using the next-generation network, in oral discussions 

allowed them to discuss any answer.  Students also felt that anonymity of input in 

the display space saved them from embarrassment. 

Student 10: And you can also know that you are not the only one that is 

having trouble with something.   

Student 11: And it keeps it anonymous.   

Student 10: Yeah.   

Student 9: Yeah if you are afraid you don't want to say you got something 

wrong, and it's just there, and she says you have to work on it. Don't feel 

embarrassed. (Davis, 2002a, p. 5-6) 
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An emphasis can be seen in the student’s perceptions on the social aspects 

of anonymous input in next-generation networks.  In summary, the current finding 

from education regarding anonymity are that is creates a more equitable  or 

enjoyable participation environment and reduces social anxiety (Davis, 2002a; 

Fies, 2005; Hsi & Hoadley, 1997a). 

Implications 

A weakness of many studies, especially as pertained to what effects could 

be attributed to anonymity, was the use of non-networked settings as the control 

setting.  In this way it was unclear if the increased number of responses or greater 

equity of participation had anything to do with anonymity or if they were just a 

result of the technology.  There was a sense that anonymity should have been 

important.  It should have made people participate more in idea generation; it 

should have made students participate more in class.  As much as researchers’ 

desired to show an effect, all that could be said was that people were more willing 

to critique others under anonymity, that girls chose anonymity more often than 

boys and that students thought it saved them from embarrassment.   

In wanting anonymity to have a large participation result, it would be easy 

to overlook its social implications.  Greater frequency of critical remarks needs to 

be carefully analyzed. Absent from the research was a clarification as to what was 

meant by critical remarks(Cooper et al., 1998; Jessup et al., 1990; Postmes & Lea, 

2000; Valacich & Dennis, 1992).  Were these remarks ad hominems attacks or 

constructive critiques?  Critique does not have to be harsh or mean.  Critical 

comments could be a push for clarification or an explanation of differing 

opinions.  Classrooms have very strong social norms.  It is possible that the 
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greater frequency of critical comments can be tied to the students’ feeling that 

because of anonymity they can analyze any response in the display space.   

The lack of research within the field of education on anonymity within 

next-generation classroom network environments underscores the need for this 

study.  Additionally it indicates a need for a study that manipulates anonymity 

within the networked space.  A study where the focus is on when students choose 

to show their names and does not try and compare networked and non-networked 

settings, thereby risking confounding the results of the study. 
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METHODS 

This was mixed methods study employing both qualitative and 

quantitative research methods to explore issues of students’ use of anonymity.  

The technologies used in this study will not be readily familiar to most readers, 

for this reason, they are described in detail early in this section.  There are a 

number of screen images in this section.  The data that created these images are 

from the research classrooms and permission for image use was obtained.  

Obscuring the student names minimized the impact of the images.  To further 

protect the identities of the students, the data files that generated the images were 

modified and student names were replaced with pseudonyms.  In this way, the 

reader gets the full impact of what the display looked like in the classrooms. 

Research Questions 

This work stems from the belief that there is a relationship between levels 

of generativity in an activity and students use of anonymity.  This project will 

explore three different questions relating to anonymity.  First, does activity type 

influence student’s use of anonymity? Second, does activity type influence 

student’s perceptions of anonymity.  Finally, do students’ statements about 

anonymity match their actions? 

 Technology 

Two different next-generation classroom networks were used to gather 

data for this study, a computer network and a calculator network.  As discussed in 

the Theoretical Frame work, the two different networks used in this study have 

wide functionality.  
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Common to both networks was a whole group display.  The classroom 

was equipped with a SmartBoard™ that the teacher routinely used, with a number 

of different kinds of software, for class discussion.  Both networks had a teacher-

computer which was connected to the SmartBoard and was used to control the 

different activities.  Depending on the activity, the teacher-computer had different 

capabilities.  These capabilities were dependent on the software used and will be 

discussed below.   
 

 

Figure 1: Display Space 

The projection onto the SmartBoard was what has been referred to 

throughout this work as the “display space”.  SmartBoards mirror the desktop of 

the connected teacher-computer and allow the teacher to use their fingertips 

instead of a mouse to run the computer; the teacher can select items, launch 

software, and select text.  Anything that could be done using a computer with a 

mouse could be done with fingertips on a SmartBoard.  In addition, the 

SmartBoard has built in screen drawing capabilities.  These drawing capabilities 

allow the teacher to circle items on the screen or write notes on top of images like 

they would on a transparency or an overhead projector.   
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The two calculator network interfaces used for public display lived on top 

of the commercially available TI Navigator™ 1.1 network.  The communication 

protocol for this network had a push-pull architecture.  All data transfers were 

initiated from the teacher-computer.  This meant that data was pushed out from 

the teacher-computer to all of the calculators in the classroom and pulled back to 

the teacher-computer from the calculators.  With this system, students had almost 

no control of what came into or was taken out of their calculators.  If the teacher 

desired, there was a way to allow students minimal control over when data was 

transferred.  To do this the teacher would elect to have the transfer take place 

dependent upon login.  Data would not move to or from the calculator until the 

student launched the Login application and logged in.  Within TI Navigaotr 1.1, 

data transfers were always to the whole class, items were sent to the whole class 

at one time or taken from the whole class at one time.  The only way to 

communicate with only one student was to have the transfer take place dependent 

on login and verbally direct only one student to log in. 

TI Navigator 1.1 would transfer all data types supported by the classroom 

calculators (programs, applications, lists, variables, equations, text, and 

application variables).  The TI Navigator 1.1 software could be used as a 

complete environment for questioning activities or as the background transfer 

protocol to facilitate data collection and transmission for other software 

interfaces.  The students in this study had used the Navigator questioning 

environment for the entire school year.  For this research project, the traditional 

TI Navigator display environment was never used.  Second-party software 

interfaces, SimCalc’s Java MathWorlds (Kaput & Hegedus, 2002) and 
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NetLogo/Hubnet (see Figures 6 and 7 below), were used for the display space in 

the classroom.   

For the questioning activities, students input their responses using the TI 

Voyage 200 graphing calculator.  A program called Quest was created in TI Basic 

programming language for the calculators.  This program allowed students to 

input a Login, screen name and response for each question.  The Login was 

always filled in and contained the student’s name.  Login information was never 

displayed in the public space.  Students could choose, for each question, whether 

or not to fill in their screen name.  If a student chose to input a screen name, that 

name was displayed with their response in the public display.    

 

Figure 2: Voyage 200 and Program Input Screen 

The students were familiar with seeing the TI Navigator aggregated group 

display of responses.  This display would be a histogram indicating number of 
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respondents of a specific answer above that answer.  The TI Navigator 1.1 

network interface did not allow for student names to be displayed in the 

histogram.  For this reason, a NetLogo program was created to import the files 

created on the calculators and display the histogram of responses.  Like the TI 

Navigator 1.1 interface, the NetLogo interface was designed to display a 

histogram of responses.  Unlike TI Navigator 1.1, the NetLogo interface would 

display names in the public space.  In the example in Figure 3, most student 

submitted the response 2,3,6, note that some dots have names beside them and 

some don’t.  For the dots with names, students specifically chose to submit their 

name with their answer. 
 

 

Figure 3: Questioning Group Display (Pseudonyms Used) 
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The Java MathWorlds, Calculator MathWorlds combination was an 

existing qualitative calculus environment which accessed the TI Navigator 1.1 

transfer protocols to move data from the calculators to the upfront display space.   

Students would run the Calculator MathWorlds application on their calculators.  

This software allowed students to create velocity/time graphs and position/time 

graphs and see the motion described by the graphs animated in a graphic 

representation of an elevator (vertical animations) or a car (horizontal 

animations).  The software on the teacher-computer would aggregate student 

graphs and display them in one window (see Figure 6).   
 

 

Figure 4: Calculator MathWorlds 

The second network, the computer network, used TCP/IP communication 

protocols to create a private network among the members of the class.  NetLogo 

had the ability to create a server-client interface.  The teacher-computer hosted a 

graphical simulation environment that was displayed to the whole group via the 

SmartBoard.  Each of the student computers hosted a client which allowed them 

to log into the teacher-computer and control an icon in the simulation space.   The 

school’s existing wireless laptop carts were used for the activities which utilized 

the computer network.  The host application was launched on the computer 
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connected to the public display, and had control of activity parameters.  Students 

would log into the host computer and the client applications were sent to their 

computers where they had control over their icon.  The NetLogo activities used 

with the computer network are discussed in detail in the next section.      

Activities 

Students participated in four different networked activities.  These 

activities were chosen to typify different types of generativity.  Generativity is a 

construct targeted more at designers of activities.  For this reason, there was an 

additional construct attended to in this study.  This construct was the ability for 

students to believe their input could be seen as wrong (a mistake) or for their 

participation to have been viewed as “not as good” when compared to classmates.  

To explore this, activities were also selected to have varying levels of 

right/wrongness.  The four activities presented in respective order were 

questioning activities, SimCalc MathWorlds, NetLogo Disease activity, and 

NetLogo Function activity (used to form group linear regressions).  In the next 

paragraphs these different activities will be described and examples of each will 

be shown. 

The questioning situations were chosen to represent a nominally 

generative (one pathway, one endpoint) situation.  Theses situations were typical 

of questioning activities students had been doing all year: responding to 

homework review, check for understanding or warm-up questions.  The teacher 

would post or speak questions and students would input their responses into the 

calculator.  In this classroom the teacher referred to warm-up questions as “Do 
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Now” activities.  Below is an example of a Do Now question asked during the 

data collection for this project.  

 

 

Figure 5: Do Now Question 

 

These types of questions tend to have a specific right answer and therefore can be 

considered as having a high level of right/wrongness.  All questions were free 

response (not multiple choice), allowing the students to type in anything they 

desire.  

The second activity explored concepts of qualitative calculus via 

velocity/time and position/time graphs using SimCalc Calculator MathWorlds and 

Java MathWorlds (Kaput & Hegedus, 2002).  This activity was chosen as an 

example of a generative activity (multiple pathways, multiple endpoints).  In this 

activity, the students were asked to create a velocity time graph that would allow 

an elevator to go to the third-floor stop, to the sixth floor stop and return to the 

 
Do Now:  Neglecting air resistance, all freely falling 
objects travel 16 feet during the first second, 48 feet 
during the next second, and 80 feet during the third 
second.  Therefore, after falling for 3 seconds, the object 
has traveled a total of 144 feet. 
 
 
 a.) How far does an object fall, in feet, during the 
 8th second? 
 
 b.) What is the total distance traveled by an object 
 falling for 7 seconds? 
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ground floor.  The SimCalc activity used SimCalc Java MathWorlds in the 

upfront display space and Calculator MathWorlds on the student TI 83-Plus 

graphing calculators.  On their calculators, the students were asked to create a 

velocity/time graph which took an animated elevator to the sixth floor and 

stopped and then returned to the ground floor.   

Multiple pathways were demonstrated by the different ways in which the 

students pursued solving this problem. There was no prescribe computational 

method that had to be used, students had the freedom to try whatever made sense 

to them to come up with a solution to the task.  Multiple endpoints were 

demonstrated in the host of possible correct answers to this problem.  Many 

different velocity/time graphs, which would take the elevator to the appropriate 

floors, could be created.  There was no restriction on what other floors the 

elevator could go to, or time restrictions on where it has to be when.  In this way 

students had the potential to create an infinite number of graphs that met the 

parameters.   

 

Figure 6: SimCalc Java MathWorlds 
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While, there were multiple correct answers, there still was a possibility for 

students to submit solutions which did not fit the parameters.  The elevator might 

not go to the sixth floor, it might not stop, it might go barreling subterranean or 

end its travels prior to reaching the ground.   There is a wealth of rich 

mathematical discussion possible in all of these issues; still, from the student 

perspective, they knew there was a chance of “getting it wrong”.  Figure 6 shows 

a number of possible solutions to the previously described activity.  Though the 

students created velocity/time graphs, they displayed upfront as position/time 

graphs.  This was part of the task.  On their calculator they could only see the 

velocity/time graph and an animation of the motion.  They had to wait until the 

data was displayed upfront to see their corresponding position/time graphs. 

The third and fourth activities, Disease activity and Function activity 

respectively, were Participatory Simulations  using NetLogo/Hubnet software 

(Wilensky & Stroup, 1998).    In these activities learning takes place as part of 

experiencing the simulation.  For these activities, the taxonomy switches from 

pathways and endpoints to assuming roles and emergent behavior (Stroup et al., 

2004).  For the two NetLogo simulations, the input device was a computer.  The 

Disease activity is an exemplar of and activity designed for the group space where 

the more participants you have the better the activity.  Note in Figure 7 the robotic 

looking figures with no names attached, these are what the program calls 

“androids”.  If the simulation is run with a small group, androids can be created to 

have a greater population in the simulation space.  
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Figure 7: NetLogo/Hubnet - Disease Activity (Pseudonyms Used) 

In the Disease activity students moved around the simulation space and 

controlled their icon with the arrow keys on the computer.  There was a one-to-

one relationship between icon and student.  As the simulation progressed a 

disease was introduced to the population (infection was designated with a red dot 

on the icon) and spread throughout the population.  Many parameters of the 

simulation could be changed, for example, whether or not participants could see if 
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they were infected, how contagious the disease would be, and the population 

number within the simulation space.   

 

 

Figure 8: Number Sick Graph 

In addition to the play space pictured in Figure 7 the teacher-computer 

displayed a graph of the number of infected participants in the simulation.  

Typically a logistics curve, this data was used for analysis and discussion.  For 

different iterations of the activity students were asked to pay attention to the graph 

and make conjectures as to how changes in different parameters would change the 

graph.  One of the interesting discussions in both class periods regarded which 

parameter would have the greatest effect on creating a smooth, near perfect S-

curve.   In this activity there are virtually no right or wrong forms of participation. 

The NetLogo/Hubnet Function activity environment was used for the final 

activity.  There were many different activities possible in this environment.  One 

of the possibilities was to have the software generate a linear regression through 
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the scatter plot of points. When each student logged in a point was created in a 

coordinate plane.   
 

 

Figure 9: NetLogo/Hubnet - Regression Activity (Pseudonyms Used) 

The points were represented by unique icons, one icon for each student.  

As the students moved, the range of data changed and the resulting line of 

regression also changed.  The group had to work together to create a scatter plot 

that would generate a regression line with teacher designated parameters.  For 
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example, they were asked to create a linear regression with a positive slope and a 

r^2 value of .05.  Each successive task became more complicated, culminating in 

a task where the group had to move their points such that a linear regression 

would have a specified y intercept, positive or negative slope, and r^2 value all 

within a margin of error of .05.   The class had to act together to achieve the 

desired outcome.  This need for coordinated effort added the element of 

inappropriate participation and/or participation that could be viewed as better or 

worse than another class members’.  For example, a student could have run wildly 

around the screen making it impossible for the requested parameters to be met.  

The need to work together encouraged the creation of the coordinator role, 

someone who told everyone else what to do, to meet the desired goal.   In one of 

the classes the need for coordination also created a “scapegoat”, the person on 

whom failure to meet the goal was blamed.    

Anonymity 

Each of the environments used for the different activities allowed students 

to choose to show their name along with their response or data.  As stated in the 

first chapter, in educational next-generation networks, there is no assumption of 

absolute anonymity.  The teacher always has access to which student sent in 

which piece of data.  Anonymity in the public display space was the only 

anonymity with which the students were familiar.  For this research anonymity 

was controlled by giving the students the option to show or hide their identity in 

the class display space for each data transmission or to choose to show or hide 

their name dynamically while participating in the NetLogo/Hubnet simulations.  

Referring back to Figures 3, 7 and 9, note that some icons have names beside 
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them and some don’t.  These images were created from the class data, but the 

revealed student names were changed to preserve confidentiality.   
 

 

Figure 10: SimCalc Revealed and Anonymous Display 

The SimCalc environment behaved differently from the NetLogo/Hubnet 

environment.  This software was designed such that when students prepared their 

graphs to be submitted, they had to attach some form of identification to it, in a 

kind of “electronic header”.  The software did not allow for the concept of 

separate Login and screen names.  To give students the option of anonymity in 

this setting, each student was given a pseudonym (actually a number) which they 

could use in place of their name if they did not want to attach their name to their 

graph.   

Setting 

The classroom had two-person tables with chairs in rows at which the 

students sat.  Along the side and back wall were 12 desktop computers which 

could connect to the internet and the schools intranet.  All students in the school 

had an intranet account that allowed them to store items which could be accessed 

from any computer in the building.  There were three whiteboards across the front 

of the classroom.  The classroom had an overhead projector which projected on a 

screen which could be pulled down over the desktop computers along the side 

wall.   
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Figure 11: Classroom Layout 

There was a digital projector which projected onto a SmartBoard which stood in 

front of the windows on the opposite wall from where the overhead projected.  

Mounted on the wall at the left front corner of the classroom was a television set.  

There was a TI Presenter connected to the television that the teacher used to 

display a calculator screen.  The teacher-computer was on a table in front of the 

windows to the right of the SmartBoard.  The school had a set of Dell laptop 

computers that could be checked out from the Library.  These laptops were used 

for the NetLogo/Hubnet activities.  The room was shared by three teachers during 

the course of the day.  
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Participants 

  The school in this study will be referred to as Islandtown (Davis, 2002a, 

2002b, 2003a).  Islandtown is a high school on the urban fringe of a large east 

coast city.  The student population is predominately white.  The study participant 

students at Islandtown had used the TI Navigator 1.1 system for the entire school 

year, and so were familiar with its functionality.  The teacher worked with two 

Pre-Calculus classes (referred to as P2 for second period and P6 for sixth period) 

and all of the students were Juniors.  On a daily basis, throughout the school year, 

the classes used the network to review the previous nights’ homework or did 

warm up activities.  In addition to warm up activities the teacher often did data 

labs with the students using the network to move and share data among the 

students.   The teacher had used the TI Navigator system, or one of its prototypes 

since 2002.  I had worked with the teachers of Islandtown since January of 2001. 

Data Collection 

Three different forms of data were collected for this project, electronic 

artifacts, student questionnaires and video tapes of student interviews.  All of the 

student’s digital artifacts were collected.  In the calculator network setting, this 

was all of the strings generated by the Quest program and all of the Application 

Variables generated by Calculator MathWorlds.  All of these were captured in 

their raw data form as well as the form in which the upfront software saved them.  

In the computer network setting using the NetLogo/Hubnet simulation 

environments, the software saved a digital capture of all of the data associated 

with the activity into a spreadsheet every two seconds.  This generated 

approximately 500 files per activity per class period.     
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At the end of each activity, students were given a questionnaire.  This 

questionnaire was a combination of Likert style and open-ended questions (see 

appendix A).  The Likert style  questions had a range of 0-9 negative to positive, 

and focused on how the students felt about being anonymous, how much they 

thought they would use anonymity and how they felt about seeing other students 

names.  The open-ended questions were follow-ups asking why the students 

thought they would do or feel the things that they said in the Likert type 

questions.   

A series of videotaped student interviews were conducted at the end 

completion of the set of activities.  Refer to appendix B for the protocol used 

during the interviews.  Due to time constraints, all students had to be interviewed 

during their math period.  This allowed only 45 minutes to interview all of the 

members of a class.  For this reason, students had to be interviewed in groups of 

two or three.  The student interviews were open-ended questions designed to 

allow prompt the students ideas related to anonymity. 

Data Analysis 

Each of the three data types were analyzed in different ways.  The 

electronic artifacts were quantified and analyzed using simple t-tests.  On the 

questionnaires, the Likert style responses were put through a repeated measures 

analysis and the open ended responses were reviewed for themes in comments.  

The student interviews were transcribed and coded.   

ELECTRONIC ARTIFACTS 

The electronic artifacts from each of the four different activities were 

assessed to pull student identity and whether or not they were showing their name 
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at each collection point.  For the Questioning activities, there were four separate 

questioning events.  Artifacts for each event were reviewed to get student 

information.  For each event a student could receive one of three classifications: 
 Revealed: 100% 
 Anonymous: 0% 
 Absent: A 

 Then a final score was computed for each student averageing their score, for the 

days they were present.  For example a student who was absent one day would 

have a table entry like the following: 

Table 3: Example of Question Analysis for Example Student. 

Q1 Q2 Q3 Q4 Q-Total 

0% 100% A 100% 66.67% 

There was one SimCalc event.  The Java MathWorlds View Matrix was 

accessed to see which students submitted graphs with names and which used 

pseudo-numbers.  For this activity students were given either a 100% or 0% 

depending on their use of names.  The two NetLogo/Hubnet computer based 

simulations were quantified in the following ways.  The NetLogo/Hubnet 

software is very versatile, in addition to being an environment which can run 

simulations, the code can also be modified to play back the saved-world data and 

do additional analysis on that data.  Code was written for each of the simulations 

which would sequentially access each saved-world spreadsheet and thereby 

“playing back” the actions that took place in the classroom.  For each spreadsheet 

the software would pull User Id’s, Label On/Off status and the timestamp.  This 

data was entered into a spreadsheet for analysis.  Students were given a point for 

each time stamp where their name was hidden.  This number became the 

numerator and the number of time stamps for which they were logged in became 
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the denominator.  The compliment of the score was then taken so that it would 

reflect the amount of time revealed instead of the amount of time anonymous.  

For example if a student had a score of 88/288 this indicated that for the 288 time 

samples where data was recorded they had their name hidden 88 times.   The 

compliment of this number 200/288 reelects how many times they were showing 

their name.  This last step was done to get the simulation data in the same format 

as the questioning and SimCalc data (reflecting the amount names were shown). 

Student names, period, gender and the quantifications of the electronic 

artifacts for the four activities was imported into SPSS and a series of 

Independent Sample T Tests was run on the data.  There are three assumptions for 

using an independent sample t-test.  First that the dependent variable is normally 

distributed, this was validated using a Q-Q plot.  Each of the four activity data 

sets was graphed and assessed for linear fit.  All activity data sets, except the 

Disease activity, passed the Q-Q plot, significance was not found in any 

subsequent analysis using the Disease data so the failure to pass the Q-Q plot test 

was not seen as important in to this study.  The second assumption is that the two 

groups being compared have approximately equal variance on the dependent 

variable.  The SPSS software does a Levene's Test as part of it’s independent 

sample t-test procedure.  The final assumption is that the two groups are 

independent of each other.  Analyses were run on the data to look for differences 

in response by gender and by class period. 

QUESTIONNAIRES 

At the end of each activity the students were given a seven question 

questionnaire (Appendix A).  This questionnaire was designed to gauge students’ 

perception of their performance in the activity and their predictions, based on the 
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current activity, for how they would behave the following day.  Five of the 

questions were Likert style questions ranging from one to nine.  Two of the 

questions were open ended follow-up questions for two of the Likert style 

questions.  Three different types of analyses were done on the questionnaires. 

1. A generalized linear model analysis of the Likert style questions to 

see if students responses indicated that they perceived the activities 

as different. 

2. Descriptive statistical analyses of means were performed on the 

Likert style questions to allow for activity to activity comparisons. 

3. Open ended responses were coded for general themes in 

statements.  

A generalized linear model for repeated sample data was done for each 

question on the questionnaire.  Working in conjunction with a statistical 

consultant it was determined that the best way to analyze the questionnaire data 

would be by using the GENMOD procedure within SAS.  This procedure is 

effective for use with repeated sample data in which there are holes in the data.  

Questionnaire data was collected at the end of each class.  Students who were 

absent or had to leave class early, and therefore did not complete a questionnaire 

for the day, created holes within the data set.  This type of missing data is to be 

expected within a real school setting.  The GENMOD procedure, for each 

question, compared responses across all four activities to check for statistical 

differences in the responses.  In this way it was to determined if student 

questionnaire responses were quantitatively different across the different 

activities.   
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The mean of responses for each of the Likert style questions for each 

activity was computed.  The use of names was compared across the different 

activities to give nuance to the description of student perceptions of use of 

anonymity within the different activities. 

Responses to the open ended questions were grouped by activity in a 

spreadsheet.  Themes within each activity were coded, then themes across 

activities were coded.  Theme analysis will be discussed further below.  

Frequency of occurrence of different themes was then quantified and assessed to 

see if there was a greater occurrence of certain comments by either gender or class 

period.  

Questionnaires were not completed by P6 for the SimCalc activity.  T tests 

for equality of means were computed between class periods for each question on 

all other questionnaires.  This analysis showed that for 13 out of 15 questions (5 

questions each from 3 different sampling times), there was no statistically 

significant difference in the responses of P2 and P6.  For the purposes of this 

paper, trends in questionnaire responses seen from P2 will be considered 

consistent with what would have been seen if all students had completed the 

follow-up questionnaires for the SimCalc activity.  T tests were also computed 

between genders for all Likert style question and the were no statistically 

significant differences by gender in responses to any questions.   

STUDENT INTERVIEWS 

At the end of the data gathering period, students were interviewed to 

gauge their perceptions of the activities, their use of anonymity within the 

activities, and their beliefs about the importance of anonymity.  Students were 

interviewed in groups of between two and four students.  Interviews were done in 



 53

groups solely due to time constraints.  Students could not be pulled from other 

academic classes, so all students had to be interviewed during their mathematics 

class period.  This necessitated intervening of the students in groups. 

All student interviews were transcribed and the themes within their 

responses were coded, the coding was validated and finally the themes were 

quantified.  It should be noted that a second student’s affirmation of a particular 

comment was counted as an additional iteration of the response.  For example, if 

one student said "Anonymity is not important to me" and a second student said "I 

agree", this was counted as two iterations of the sentiment anonymity was not 

important. 

The coding of the transcripts was an iterative process.  First the transcripts 

were read numerous times for familiarity.  Next approximately ten trends in 

students’ comments were identified.  Finally the trends were analyzed to see if 

major themes could be identified.  A second researcher, starting from the 

unmarked transcripts, was asked to identify trends and then major themes in 

students’ comments.    This independent reviewer highlighted significant passages 

and grouped them by trends.  The trends were then analyzed to group them into 

major themes.  The major themes identified by both researchers were compared to 

look for any themes which may have been missed by the author.  The two sets 

were found to be similar and through discussion were merged into the final four 

themes used in this paper.  This use of a second researcher was done to establish 

reasonableness of themes, not establish claims of inter-rater reliability. 

The interviews were then coded with each major theme being assigned a 

color and all instances of the occurrence of themes highlighted within the 

transcripts.  Many students hit on two or three themes within one comment.  The 



 54

color shading was used to identify which parts of each statement belong to a 

particular theme.  Examples of the coding can be seen in Figure 17 in the Results 

section.  In this sample colors were changed to shadings and italics for clarity of 

within a black and white viewing environment.  Once all transcripts had been 

coded, each theme was quantified for frequency of occurrence. 
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RESULTS 

Electronic Artifacts 

Students’ use of anonymity, as revealed in the electronic artifacts, proved 

to be remarkably similar across activity, gender and class period.  The only 

statistically significant difference, in use of names, was between class periods 

within the questioning activity. 

Table 4 and Figure 12 show the averages of students’ use of names for the 

four different activities.  There were no statically significant difference in the use 

of names.  Names were used somewhat less in the Questioning and Regression 

activities.   

Table 4: Tabular Representation of Use of Names: Class Totals 

Activity Percent Revealed Percent Anonymous 
 
Questioning 
 

 
64.37% 

 
35.63% 

SimCalc 
 

68.00% 32.00% 

Disease Activity 
 

65.85% 34.15% 

Function  Activity 
 

57.02% 42.98% 

Average 
 

63.65% 36.35% 
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Figure 12: Graphical Representation of Use of Names: Class Totals 

Similarly, as shown in Table 5 and Figure 13 there was little variation 

between males and females for use of names. 

Table 5: Tabular Representation of Use of Names: Gender 

Activity Gender Mean Significance 
 
Questioning 
                         

 
Males    
Females 

 
.6622 
.6136 

 
.756 

 
SimCalc 

 
Males    
Females 
 

 
.7333 
.6000 

 
.504 

Disease Activity Males    
Females 
 

.6157 

.7270 
.398 

Function Activity Males    
Females 
 

.6008 

.5256 
.475 

Average Males    
Females 
 

.6536 

.6086 
.614 
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Figure 13: Graphical Representation of Use of Names: Gender 

It is in comparing class periods for the Questioning activities that we see 

statistical differences in the use of the names.  Students in P2 submitted responses 

with names attached almost twice as frequently as the students in P6. 

Table 6: T-test Results for Comparison of Use of Names: Class Period 

Activity Class Period Mean Significance 
Questioning 
                         

P2 
P6 

.8041 

.4167 
 

.007 

SimCalc P2 
P6 

.7143 

.6364 
 

.694 

Disease 
Activity 

P2 
P6 

.6867 

.6200 
 

.651 

Function  
Activity 

P2 
P6 

.5667 

.5761 
 

.944 

Average P2 
P6 

.6866 

.5655 
.161 
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In P2, 58% of the students submitted responses to all sampled questions with their 

names attached.  In P6, only one student submitted all responses with his name 

attached.  As can be seen in Figure 14, there was an overall trend for the students 

in P6 to reveal their names less frequently for all activities except the Regression 

activity.   
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Figure 14: Graphical Representation of Use of Names: Class Period 

Questionnaires  

 This section will report on the results of the analysis of the questionnaires 

students competed at the end of every activity.  First the quantitative analysis of 

the Likert style questions are presented.  Following the qualitative analysis of the 

free response portion of the questionnaire are given. 
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QUANTITATIVE 

Table 7: Questionnaire Quantitative Statistical Results 

Question Significance χ2 , df 
 
Question 1: Today’s activity. (Liked Didn’t 
Like) 
 

 
<.0001  

 
29.99, 3 

Question 2: I chose to show my name. (Whole 
Time  Not At All) 
 

.0153 10.42, 3 

Question 3: Based on today’s activity, I’ll show 
my name ______ tomorrow. (More Less) 
 

.5617 2.05, 3 

Question 5: Seeing other peoples names made the 
activity better. (Agree  Disagree) 
 

.0190 9.94, 3 

Question 7: Seeing other peoples names 
influenced what I did. (Agree  Disagree) 
 

.0100 11.34, 3 

First a global analysis was done for each question to determine if students 

perceived the activities to be unique or distinct from each other at a statistically 

significant level.  For question one, which had students rate how well they like to 

the activity, scores for all four activities were statistically different to a p-value 

less than .0001.  For question two, which had students rate how frequently they 

chose to show their name, the four activities were seen to be statistically 

significantly different to a p-value of .0271.  For question three which asked 

students to, using today's activity, predict how frequently they would show their 

name the next day, there was not a significant difference in how students reported 

they would behave.  Question four was an open response format question asking 

students to clarify their thoughts from question three and its results will be 

discussed later.  Question five asked students to evaluate if seeing other people's 
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names made the activity better.  Student perception of all four activities was 

statistically significantly different to a p-value of .0096.  Question six was also an 

open response format question and will be discussed later.  Finally, question 

seven asked students to rate how much seeing other people's names influenced 

what they did and for this question results were statistically significantly different 

to a p-value of .0076. 

Figure 15 Likert Question Means by Question: Questionnaire 

Questionnaire Means by Activity
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Regression 2.72 3.72 4.64 3.66 4.93
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This paper will now turn to descriptive statistical analyses of the means of 

responses to each question across activities.  In addition to the GENMOD analysis 

of the data, used to ascertain whether students perceived a difference between the 

activities, an analysis of the means of student responses on the Likert questions 

was also done.  These were purely descriptive statistics used to give an overall 

sense of students’ opinions about each activity.  Below is a summary of what the 
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students reported on the Likert style questions.  In response to question one, 

students reported liking the Disease activity best and the Questioning activities 

the least.  Looking at students’ self reporting of the amount names were revealed, 

results from question two show students felt they had shown their names the most 

in the SimCalc activity and least in the Disease activity.  For question three, 

which asked students to predict what they would do the next day, based on the 

current activity, the results across all for activities are virtually identical.  Students 

consistently reported that they felt the current activity was neutral in its value as a 

predictor for future behavior.  Students felt that seeing other peoples’ names, 

question 5, had the greatest positive impact on the Disease activity, while it was 

seen to have the least on the SimCalc activity.  Finally, students felt that seeing 

names influenced what they did for the Disease activity and least for Questioning. 

As stated in the Data Analysis section, the t-test for differences in means 

between males and females resulted in no statistical differences between the 

groups.  The figures below have been included to give a visual representation of 

this.  The differences in responses are mostly a small matter of intensity.  It is 

interesting to note that females liked the SimCalc activity at near the same level as 

Disease and have less variation across activities in their responses.  
Male Question Averages
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Q1 Q2 Q3 Q5 Q7

Male

 

Figure 16: Questionnaire Response Averages: Male 
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Female Question Averages
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Figure 17: Questionnaire Response Averages: Female 

 

QUALITATIVE  

From the Questionnaire, the first of the two open-ended responses was a 

“why” followed up question to question three which asked, “Based on today's 

activity, I'll show my name ___ tomorrow”.  The second was a follow-up to 

question 5 which asked if, “Seeing other people's names made the activity better”.  

Though the first open-ended question was intended to be a follow up to question 

3, most students answered it as if it were asking—Why did you show/hide your 

name in today’s activity?  Below is a summary of major themes in student 

statements from each of the different activity types. 
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Table 8: Questionnaire: Summary of Themes in Open-Ended Responses 

Activity Theme Total By Gender 
 
Questioning 

 
Revealing name depended on 
confidence in answer. 

 
15 

    
Male: 5 
Female: 10 

 Revealing name does not bother me. 20 Male: 15 
Female: 5 

SimCalc Revealing name depended on 
confidence in answer. 

3 Male:  
Female: 3 

 Revealing name does not bother me. 6 Male: 5 
Female: 1 

Disease Activity Revealed name for strategy reasons. 11 Male: 7 
Female: 3 

 Revealing name depends on the 
activity. 

3 Male: 2 
Female: 1 

 Revealing name does not bother me. 5 Male: 5 
Female: 

Regression  
Activity 

Hid names for aesthetic reasons. 7 Male: 4 
Female: 3 

 Names were important for 
communication. 

6 Male: 3 
Female: 3 

 Negative atmosphere. 2 Male: 1 
Female: 1 

 Revealing name depends on the 
activity. 

6 Male: 4  
Female: 2 

 Revealing name does not bother me. 5 Male: 4  
Female: 1 

The Questioning and the SimCalc activities elicited the same types of 

comments from the students.  The majority of students either stated that showing 

their names did not bother them, or they stated that showing their named 

depended on how confident they felt about their response.  Males were much 

more likely to report that showing their name did not bother them.  Of the twenty-
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six comments of this type, made regarding both activities, males were responsible 

for twenty of them.  This was the only theme in comments that was consistent 

across all four activity types and males were always the majority holder of this 

view.  Females were more likely to report that confidence in their answer 

determined whether or not they showed their names.  Of the eighteen times this 

type of statement was made, females were responsible for thirteen of them.   

The Disease and Regression activity had two themes in common and three 

which were unique to each.  The first theme of showing names not being a 

concern was discussed above.  The second theme that showed up with the advent 

of the Disease activity, was student statements indicated that showing their names 

depended on the activity.  This was the only theme in the students’ comments that 

paid attention to the predictive aspect of the question.  The theme unique to the 

Disease activity was the use of anonymity as a strategy.  Students commented on 

hiding their name so they could infect others without their knowing who “got” 

them.  The inverse comment was also made, they wanted to hide their names so 

specific people did not “target” them.  This type of strategy comment was more 

frequently made by the males in the class.  The first theme unique to the 

Regression activity dealt with aesthetics.  Students stated that names “cluttered” 

the screen.  The second theme for the Regression activity was that having the 

names turned on made it easier to commutate in order to reach the group 

objective.   

Student Interviews 

The student interviews were conducted on the class day following the 

running of the Regression activity.  A series of open ended questions relating to 
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use and impressions about anonymity were asked to the students (see appendix 

B).  Students were interviewed in small groups due to time constraints.  The 

student interviews were analyzed prior to the analysis of the questionnaires.  

When the first analysis was done of the interviews it was feared that interviewing 

the students in groups increased the frequency with which students claimed to not 

care about anonymity.  It was thought that students would not want to seem 

concerned with public opinion in front of the peers.  With the analysis of the open 

ended responses from the Questionnaire showing a similar frequency and gender 

bias it was no longer clear that this was the case.   

In the sample in Figure 17 the shaded texts are examples of the theme that 

the option of anonymity should be there.  Typically this sentiment was combined 

with some sort of disclaimer that the person making the statement didn’t think it 

was important for them, but it should be there for others.  The italicized text is 

exemplary of the theme of risk mitigation.  A host of different types of statements 

fit within this theme.  Common to all of them was reference to anonymity helping 

to avoid negative consequences.  Finally, the underlined text shows a student 

making a statement that is classified:  Anonymity is not important to me. 
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Figure 18: Interview Coding Example 

In Table 9 the six major themes are listed with exemplar student responses 

from each category.  The exemplar statements are taken from both class periods.  

In the student interviews, there were statements matching those that were written 

into the questionnaires.  Specifically, students mentioned that they would show or 

hide their name depending on how confident they were in their answers.  In the 

questionnaires, this comment was consistent and specific.  Within the student 

interviews this statement was one of the subgroups that made up the risk 

mitigation theme.  It is for this reason that the themes were not called by the same 

name within the different analyses. 
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Table 9: Themes and Example Statements From Student Interviews 

Theme  Total By Gender 
 
Anonymity mitigates risk. 

 
50 

 
Male: 28 
Female: 22 

 Well I think it is important when using it in the classroom 
because, you know, it can make a student feel uncomfortable 
like if they feel that they have to show their name.  

Yea, I agree.  If you are unsure, then you have a higher tendency 
to hide your name than if you are confident with your answer 
then you will show it because you feel you have nothing to lose. 

  

Anonymity is not important to me. 21 Male: 16 
Female: 5 

 I showed my name most of the time because I guess as I said 
before, I really don’t have a problem with anyone in the class.  

I truthfully did not care if anybody saw my name because, if I 
made a mistake, I made a mistake.  

  

Anonymity should to be an option (for others). 12  Male: 10 
Female: 2 

 So I think it is important to at least leave the choice there so that 
people can choose which one they want to do depending. 

However, I think there should still be a choice because other 
people may care about it, they might want to be anonymous.  So 
I think it is a good option to have. 

  

In Disease activity turned name off for strategy. 9  Male: 6 
Female: 3 

 But sometimes it was fun to see who you were going after 
unless you already knew that Don was a big boat. 

Strategic guy plotting.  Knowing who to kill.  

  

In Regression activity turn name off for aesthetic reasons. 8 Male: 4 
Female: 4 

 Yea when it came to the line thing and you can not see because 
everybody’s name was overlapping.  

And if we remove the name, then it was just because it was 
clouding the screen  

  



 68

DISCUSSION 

Analysis 

This project looked at anonymity of input across a series of classroom 

activities seeking to answer three questions.  First did activity type influence 

students’ use of anonymity?  Second, did activity type influence students’ 

perception of the utility of anonymity?  Finally, did student statements about the 

use and utility of anonymity match their actions? 

All digital artifacts from each activity were collected, students completed 

a questionnaire at the end of each activity and video taped interviews were 

conducted with the students at the completion of the four activities. 

Statistical analysis of the digital artifacts revealed no significant 

differences for use of names by activity or gender.  Therefore it was concluded 

that activity type did not influence students’ actual use of anonymity.  The 

students’ responses on the questionnaire were evaluated using both qualitative and 

quantitative methods which made evident that students perceived the activities to 

be significantly different.    From analysis of the video tapes, the most common 

type of statement made by students dealt with anonymity being important for risk 

mitigation (avoid embarrassment, lack of confidence, etc.).  Finally, all three 

forms of data were compared and it was found that students comments about how, 

why and when they used anonymity did not always match their actions. 

ACTIVITIES PERCEIVED AS DIFFERENT 

Before a comparison of activities was meaningful, it needed to be 

determined if the students perceived the activities themselves as different.  



 69

Questionnaire data on all questions, apart from question three, showed that 

students interpreted the activities to be different.  Question three asked students to 

predict from the current activity, how much they would show their name the next 

day.  Across all four activities students rated the ability to predict at 5 (neutral). 

They felt the activities were so different, that one activity could not help predict 

behavior on the next activity. 

USE OF ANONYMITY 

Contrary to expectations, there were no significant differences in student 

use of anonymity across the four activities.  Students tendency to reveal their 

names fluctuated by only 11 percentage points (57% to 68%0 across the activities.  

Therefore, the response to research question one, “Did activity type influence 

students’ use of anonymity?”, is no.  From nominally generative activities to 

simulations, student’s rate of name use remained constant. 

In addition to an absence of difference across activities, there was little 

variance between the subgroup populations of gender and class period.  There 

were no statistical differences between the use of anonymity for males and 

females in the two classes.  The one subgroup difference which did emerge was 

between the two class periods.  During the Questioning activity, the students in P6 

were twice as likely, to submit responses anonymously than the students in P2.  

The reason hypothesized for this was a more competitive atmosphere in P6, but 

no data exists to support this. 

UTILITY OF ANONYMITY 

Students’ open ended responses on the questionnaires show that they 

perceived the utility of anonymity to differ across the four activity types.  
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Analysis of the qualitative themes found in the open response input on the 

questionnaires revealed substantive differences in the reasons students gave for 

their utilization of anonymity in the different activities.   

For the Questioning and SimCalc activity, a major theme in students’ 

reported reasons for utilization of anonymity was confidence in the correctness of 

their answer.  Both of these activities had the possibility of wrong answers.  The 

two activity types differed greatly in the numbers of pathways and endpoints 

available to the students, still incorrect answers were possible.  In response to 

their participation in the Disease activity, students refer to using anonymity for 

strategic reasons.   The Disease activity, where there was no possibility for 

incorrect participation (even if a student did not move his/her icon they were still 

a valid participant in the activity), was the first time that confidence in correctness 

of response no longer appeared as a theme.  Finally, in the Regression activity 

comments of aesthetics emerged.  Students’ concern for showing their name 

became about not “cluttering” the screen.  This variation of concern changing 

from right answers, to strategy, to aesthetics indicates a difference of utility of 

anonymity. 

The continued presence of the comment, "Revealing name does not bother 

me", raises the possibility that this is a the result of not wanting to fill out the 

questionnaire.  Starting with the questioning activity, the frequency with which 

this comment was expressed diminished greatly and held constant at 

approximately 5 instances per activity.  Additionally, when this comment 

appeared it would do so in terse unelaborated statements. 
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WORDS AND ACTIONS 

When students’ statements about anonymity were compared to their use of 

anonymity in digital artifacts there were some incongruities.    There were 

examples where, in the interviews, student claimed to have shown their name the 

whole time, and the digital artifacts tell a different story.  In general though, it was 

more a matter of inconsistency.  For example, females more frequently made 

comments about wanting to be confident in their answers before they would 

attach their names.  Males, on the other hand frequently expressed that anonymity 

was not important to them.  Yet, the use of anonymity by the two groups across 

activities was virtually identical.    Both groups had a use of names rate of 

approximately 60%.  From their comments one would expect males to have a 

higher frequency for showing their names.  The reasons for this inconsistency are 

worth exploring in future work. 

Moving to the student comments about the Disease an Function activities, 

the statements did match their actions. Students turned their names off because it 

made their icons smaller and therefore made them harder to find.  They would 

target friends if they could see their names.  During the Regression activity, in P2, 

the class as a whole decided to turn their names off because the text made the line 

harder see.  The answer to questions three regarding students comments matching 

their actions is; yes, no and maybe.  Yes for the simulation, no for the specific 

times students said they showed their names when they did not, and maybe for the 

seeming inconsistencies between themes in comments and trends in usage.  

OTHER FINDING 

The gendered themes of “confidence in answer” and “showing my name 

doesn't bother me” (female and male respectively), are intriguing.  One wonders 
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if, in many cases, they were just different ways of saying the same thing?  Males 

and females revealed their names at the same rate and that rate was over 60% for 

both Questioning and SimCalc (the activities where these comment were most 

frequently made).  Might there have been implicit "hidden text" in both 

comments?  Could both statements be combined and restated as: "Revealing my 

name depends on how confident I am in my answer, but I’m confident a lot, so for 

most questions it does not bother me."  Possibly males and females were 

concerned with the same things, they just expressed it differently.  Supporting this 

theory was the fact that both the “confidence in answer” statements and the “does 

not bother me statements” fell off, at virtually the same rate, moving from the 

Questioning activity to the SimCalc activity.  Additionally, with the move to the 

simulation activities both lose their dominant position as the two most frequently 

made types of comment.   

LIMITATIONS OF THIS STUDY 

This was an exploratory study designed to begin the process of 

understanding the element of anonymity within next-generation classroom 

networks.  The major limitation of this study follows as a direct result of the 

newness of the technology.  This was not a technology implementation study; 

therefore, schools, classrooms and teachers who were already familiar with, and 

currently using, the technology were needed.  Additionally, this was not a 

curriculum implementation study, so a teacher who already used a range of 

generative activities was needed.  This left a small sample set from which to 

select research subjects.  By virtue of the author's long history of association with 

the teachers and students of Islandtown High School, it was known that this site 

would filled both needs.  Regardless of the circumstances, a limitation of this 
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study is that the sample population was small and rarified, and perhaps open to 

criticisms of being unrepresentative. These factors would tend to limit the 

generalizability of this study.  

Implications and Conclusions 

FUTURE RESEARCH 

Teachers 

Additional research needs to be done into teacher perceptions and use of 

anonymity.  It was observed in the classroom, during the Questioning activities, 

that when a response was in the display space with no name attached, if the 

teacher initiated a discussion of the response, the conversation was left open to the 

whole class.  Questions like, “What might this person have been thinking?”, were 

asked.  In contrast, if the response the teacher wanted discussed had been 

submitted with a name attached, he would turn to that specific student and ask 

them to explain their answer.   

More research needs to be done to assess if this would be the typical result 

of names in the display.  If so, the display of names could be said to reduce 

student agency.  The ability for anyone in the classroom to take owner ship of any 

response in the display space would disappear.   

This could have powerful implications on participation.  Students would 

no longer feel free to critique the responses in the display space.  With names 

associated, discussing responses would become “personal” and perhaps no longer 

just about the ideas.  
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Participation 

There is much in the idea that anonymity increases student participation 

that needs to be researched.  Anonymity has often gotten the credit for what most 

likely should be attributed to synchronous input (Cooper et al., 1998; Fies, 2005; 

Gallupe & Cooper, 1993; Jessup et al., 1990).   Researchers are not the only ones 

who want to cite anonymity as the reason participation increases.  Classroom 

teachers also have this sense that it should be important.  They too have given 

anonymity credit for results that seem not to be attributable to it.   “The Network 

allows all students to show understanding and the anonymity of responses 

promotes all students participating.  I think the privacy of answers makes the 

students participate more” J. Kozman (teacher, personal communication, May 23, 

2001).  These comments are not uncommon for teachers using classroom 

networks.  They feel anonymity is an important part of the system(Davis, 2002a, 

2002b, 2003a, 2003b).  Yet this comment shows a confounding of the issues 

anonymity of input, synchronicity of input and accountability to the teacher.  At 

the time this quote was given, the teacher was using an early prototype of the TI 

Navigator system.  This system had a computer console which listed the names of 

all students in the class and put an indicator by their name if they had responded 

to a given question or not.  If students had not responded, the teacher prompted 

them to send in their answer.  Privacy was not what was making the students 

participate more.  They were participating because the teacher required it.  Allen 

Bellman (teacher, personal communication, February 2002) claimed that it was 

anonymity in the public display that made teachers comfortable “forcing” students 

to participate. 



 75

There is more to the subtle relationship between anonymity and 

participation than “force”.  In Foucault’s (1977) writing, the panopticon was a hub 

and spoke architectural design for a prison, in which the inmates were housed in 

rooms between the spokes and a guard was housed in the hub with a view into all 

of the cells.  From the hub, the guard could see the prisoners, but they could not 

see him/her.  In not knowing when they were being watched, the prisoners 

internalized the omnipresent “gaze” of the guard, thus insuring conformity to the 

desired institutional behaviors.  This conformity manifested itself whether the 

guard was present or not (Foucault, 1977).   

In the classroom, private accountability is explicit; the student knows that 

the teacher can access information as to who has participated and who has not.  

Even if this checking is not a normal part of the teachers’ routine, they could 

check and it is this internalization of the teachers “gaze” that increases 

participation at the level of response submission in next-generation classroom  

networks.  Synchronous input makes the system efficient for classroom use, 

anonymity in the display space makes it comfortable for the teacher, but knowing 

someone could be watching all makes the students participate.   

If the story ended there, it would be hard to say that the panopticonic 

effect of the network was a good thing.  Unlike the panopticon, the students are 

not kept in isolation, from either the “guard” (teacher) or fellow “prisoners” 

(students).  Additionally, the results of the “forced” behavior are a group level 

artifact that all helped to create.  The exploration of this artifact can build a sense 

of community, not foster isolation. 

The participation effects which can be attributed to anonymity in the 

public display are subtle.  The quantitative results of increased participation must 
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be credited to other features of the next-generation network.  What about the 

qualitative results?  Focusing on the social concepts highlights the importance of 

anonymity.  Anonymity gives students the freedom to critique ideas.  It also gives 

students a way to share ideas without the fear of embarrassment.  Additional 

research needs to be done in educational settings to see if anonymity fosters 

greater non-networked participation in classrooms and ultimately in the use of 

mathematics and science beyond the classroom. 

.  Does the representation of answers change who shares ideas orally?  

Does participation only increase via the digital artifacts, but class discussion 

remain dominated by the few same students?  These nuanced views of 

participation and anonymity are worth or additional research. 

 CONCLUSIONS 

In the Theoretical Framework of this paper, Generative Activities were 

described and discussed.  Additionally the courage it takes for students to share 

ideas for discussion, a power tool in building mathematical knowledge was 

discussed.  The research in the paper has shown that teacher belief that students 

feel anxiety over making mistakes publicly is well founded.  Within the activities 

where incorrect answers were possible, students’ remarks about “confidence in 

answers”, confirms that sense of anxiety.  The anonymity of response in the 

display gives a way to move past the anxiety and focus on the ideas.  Anonymity 

can make the sharing of ideas safe.   

Tying the remarks made about confidence in answer, from the 

questionnaires, to comments about risk mitigation, from the interviews, 

anonymity being used to avoid negative consequences was by far anonymity’s 

most important feature for the students.  Students’ perception of the potential, in 
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an activity, for their responses to be right or wrong, is what most clearly 

delineates differences in activities. Concepts of right and wrong input are the 

students’ way of interpreting differences in levels of generativity.  The interaction 

between Generative Activity design and anonymity was demonstrated by the 

change in content of the student comments on the utility of anonymity.  In the 

more generative simulation environments, students' ideas about their utilization of 

anonymity turned from subtractive (risk management) to additive (strategy and 

aesthetics).   
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APPENDIX A: STUDENT POST ACTIVITY 
QUESTIONNAIRE 

 
Name: ______________________________ 
 
Today’s activity. 
 

 1-------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 8 --------- 9  
  
Liked It Neutral Didn’t Like It 
 
I chose to show my name. 
 

 1-------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 8 --------- 9  
  
Whole Time Some Not At All 
 
Based on today’s activity, I’ll show my name ______ tomorrow. 
 

 1-------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 8 --------- 9  
 
 More Same Less 
 
Why?:_______________________________________________________________
____________________________________________________________________
____________________________________________________________________ 
  
Seeing other peoples names made the activity better. 
 

 1-------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 8 --------- 9  
 
 Agree Neutral Disagree 
 
Why?:_______________________________________________________________
____________________________________________________________________
____________________________________________________________________ 
 
Seeing other peoples names influenced what I did. 
 

 1-------- 2 --------- 3 --------- 4 --------- 5 --------- 6 --------- 7 --------- 8 --------- 9  
 
 Agree Neutral Disagree 
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APPENDIX B: INTERVIEW PROTOCOL 

 

1. Was the option to be anonymous in the activities that we did this week 

important to you and if so why? 

 

2. Did you feel differently about the anonymity in the questioning situations 

versus the simulation situations? 

 

3. Did you show or hide your name most often?  If you need to discuss 

questioning and simulations separately, you can.   

 

4. If you showed your name more, were there situations specifically that 

made you hide your name and if you hid your name more, were there situations 

that made you show your name? 

 

5. Why is or isn’t anonymity an important feature of the classroom network 

in general? 

 

6. Who do you think benefits most from being able to submit answers 

anonymously? 

 

7. How do you think class would change if answers were always submitted 

with names attached? 
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