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OVERVIEW 

‘Partners in Innovation’ (PI) is an experimental approach and plan of action to support 

and empower teachers in integrating innovative technology in the teaching of statistics in 

primary school. PI was designed and implemented in the Connections Project during the last 

four years to overcome novice and experienced teachers’ challenges in integrating innovative 

technology in the teaching of statistics (e.g., Davies, 2008) and to address current guidelines for 

teaching statistics (e.g., Franklin & Garfield, 2006). Three aspects of teachers’ knowledge are 

taken into account in PI: content, pedagogical, and pedagogical-content knowledge. 

Technology is an important component in PI and in the expected change in the teaching and 

learning of statistics. A brief background on the Connections Project is first provided, followed 

by an account of the various technology-related components of PI: teachers’ preparation and 

learning, ongoing partnership, technological support, tool selection, and scaffolding activities. 

A brief discussion of the PI approach and suggested research issues conclude this report. 
 

THE CONNECTIONS PROJECT 

In the Connections Project (grades 4–6, 2005–2008), the investigators, mathematics 

educators and statistics education researchers from the University of Haifa, worked with 

primary school mathematics teachers and students to trace students’ evolving ideas of statistical 

reasoning within an empirical statistical enquiry cycle in a computerized learning environment. 

Students actively experienced some of the processes involved in experts’ practice of data-based 

enquiry by working on data scenarios, investigated by peer collaboration and classroom 

discussions. The sixth grade learning trajectory (Gil & Ben-Zvi, 2007), for instance, provides 

ample opportunities for students throughout the five week intervention to account for, describe 

and argue about sample variability, sampling bias, randomness, and sample representativeness 

as they make informal inferences about how these samples relate to the population from which 

they were drawn and whether these samples lead them to infer claims about what that 

population might be. Students generate and (re)formulate the questions they wish to investigate 

about a population, (re)formulate hypotheses, analyze additional samples of data, interpret the 

results and draw conclusions about the population. A central feature of learning is the use of 

TinkerPlots (Konold & Miller, 2005), a statistical dynamic visualization tool that is designed to 

help students develop statistical reasoning and learn new ways of representing data and 

inferring meanings from them. 
 

PARTNERS IN INNOVATION 

PI is an experimental approach and plan of action, part of the Connections Project, 

aimed at supporting teachers in integrating technology in the teaching of statistics in the 

primary school. Helping teachers become partners in the implementation of an innovative 

curriculum is a challenging task that requires thoughtful and deliberate planning as well as 

creativity and enthusiasm (Garfield & Ben-Zvi, in press). PI is based on a comprehensive 

perception of teachers’ role in the teaching of statistics that takes into account aspects of 

content, pedagogical, and pedagogical-content knowledge. The content aspect emphasizes 

Exploratory Data Analysis (e.g., Shaughnessy, Garfield, & Greer, 1996) and Informal 

Inferential Reasoning (Ben-Zvi, Gil, & Apel, 2007). The pedagogical aspect emphasizes 

inquiry-based learning and collaborative learning (e.g., Roseth, Garfield, & Ben-Zvi, 2008). 

The pedagogical-content aspect refers to the understanding of how particular statistical topics 

or problems are organized, represented, and adapted to the diverse interests and abilities of 

learners and how they are presented for instruction (Shulman, 1987). The use of technology in 

PI is an important aspect of the suggested change in the teaching and learning of statistics and 



 

 

is considered in this wider context. The following section provides several technology-related 

components of PI that are intended to improve the effective utilization of technology, teacher 

teaching and student learning of statistics. 

 

Teachers’ Preparation and Learning 

Teachers in the Connections Project received only brief preparatory sessions 

beforehand, in which EDA and TinkerPlots were introduced by experts, and some of the data 

activities were experienced from a student’s perspective. The goals of these sessions were 

mainly to gain teachers’ trust and agreement to become “Partners in Innovation” and excite 

them about the program and the technological tool. Teachers’ training and learning occurred 

mostly during the actual implementation of the curriculum (on-the-job training). They observed 

experts modeling teaching in class, moderating a whole class discussion or orchestrating and 

providing support to students in the computer lab. Thus, experts’ pedagogical knowledge and 

statistical reasoning and dispositions were made explicit to teachers. The teachers were also 

able to often discuss with the experts their own teaching experiences, students’ difficulties and 

emerging statistical reasoning, and the use of the software. Teachers’ learning and involvement 

were, therefore, reinforced by the ongoing active and multifaceted participation and coaching 

of experts in the classrooms and in after-class reflection and training discussions. 

 

Ongoing Partnership 

During the four-year implementation period of the Connections Project, ongoing 

cordial and professional relationships were developed and maintained between the teachers and 

the experts, which formed a community of practice
1
. A sense of ongoing partnership was 

constructed in multiple ways. The experts were attentive to teachers’ technological and 

pedagogical challenges and enquiries and made them feel comfortable in negotiating their way 

with the new curriculum and technology. Teachers’ feedback on how the activities were 

experienced by their students and what they thought needed to be changed was taken seriously 

and often resulted in a change of the activities or the way the software was used. Teachers 

appreciated experts’ model teaching in class as described above. A variety of issues were 

discussed in frequent partners’ (teacher-expert) meetings, such as analysis options for certain 

types of data sets, less familiar software functions and their meanings for data organization and 

analysis, students’ typical difficulties and misconceptions, innovative students’ solution paths, 

and teaching methods. 

 

Technological Support 

Since technological failure is a major concern of many teachers, several avenues of 

support were readily provided to PI teachers. Experts helped teachers in computer laboratory 

tasks (e.g., students’ file management) and in modeling how problems can be solved. They also 

provided on-demand and focused technological training. Teachers received additional support 

from a group of student assistants, who were trained to support younger peers in their use of 

TinkerPlots. This ongoing support, sense of partnership, and experts’ enthusiasm and 

willingness to work shoulder to shoulder with the teachers, gradually made the teachers more 

confident and autonomous users of technology in their personal and professional life. The 

following excerpt, taken from an interview with the teacher M. at the end of her third year 

participation in the Connections Project, provides a window to this ongoing challenging 

process
2
. 

 

… In general, every new technological tool seems threatening for me since I don’t 

control it. When I am not in command of the tool, I feel less comfortable using it in front 

of a class. However, I can certainly attest that I made some progress with many 

computerized tasks [during my involvement in the Connections Project], but I’m still far 

from full control. The options provided by computers are endless, which is part of their 

attractiveness, but at the same time, a source of fear for me. I feel better to teach in the 

computer lab when an expert in technology is beside me. 
 



 

 

Tool Selection 

Choice of a particular technological tool should be made based on several features, 

such as ease of use, interactivity, dynamic linkages between data, graphs, and analyses, and 

portability. Good choices if used appropriately can enhance teachers’ effective utilization of 

technology in the teaching of statistics and enhance student collaboration and student-instructor 

interactions (Chance, Ben-Zvi, Garfield, & Medina, 2007). TinkerPlots (Konold & Miller, 

2005) was selected as the key technology in the Connections Project not merely because it 

enables students to begin using it without knowledge of conventional graphs or different data 

types and without thinking in terms of variables or axes but also because it supported teachers’ 

smooth adaptivity to the tool. All teachers (as well as students) were provided with a copy of 

the software to install at home, which made it easier for them to prepare for class and gain 

confidence in using it. Teachers were relieved to observe how their students “dived” 

independently into utilizing the software. Although the teachers were slower than the students 

in acquiring creative and skilled use of TinkerPlots, they gradually became technologically 

fluent, as the teacher M. said in her interview. 

 

Unlike any other software used in class, there is always a surprise factor in TinkerPlots. 

One never knows what to expect how students will use it and what graph will be seen on 

their monitor. The students are undoubtedly more adept than me, work faster with the 

software and know more how to solve technological bugs. However, I shall integrate 

TinkerPlots in all my current and future elementary classes, since I find this tool 

efficient, essential, and friendly, and I believe statistical literacy is important. I flow with 

this thought… 

 

Scaffolding Activities 

Carefully designed instructional activities were used in the Connections Project to 

guide and scaffold student interactions with statistical ideas, statistical methods, and the 

software. They included hands-on experiences before using the computer, guided explorations 

of data in teams in the computer lab, whole-class discussion on computer output and students’ 

investigations and informal inferences. Teachers prepared for class by using both student and 

instructor books and the software to help them provide appropriate technological and 

pedagogical support to their students. As they gained more confidence and fluency with the 

tool and the statistical language and reasoning, teachers encouraged students to conduct and 

make sense of their own open-ended explorations, with less guidance and structure, and thus 

turn their students to also become “Partners in Innovation”. 

 

DISCUSSION 

As partners in the Connections Project team, the teachers had multiple roles beyond 

traditional responsibilities of teachers. For example, the teachers observed their students' 

learning and emergent reasoning and discussed these observations in the team's meetings, in 

which selected learning situations were collaboratively analyzed and changes in the learning 

trajectory were offered. The open nature of the inquiry-based learning environment provided 

many opportunities for teachers and students to experience innovations, surprises, and 

uncertainty. Dealing with these challenging and unfamiliar situations was made easier for 

teachers by the readily-available supports and the innovative technology described above. 

The PI approach provides an example of how technology can give teachers license to 

experiment and tinker (Means & Olson, 1995). Teachers in the Connections Project were 

stimulated to think about the processes of learning, whether through a fresh study of their own 

learning or a fresh perspective on students’ learning. The barriers between what students, 

teachers and experts do were lowered with the use of an intuitive technology, the different 

supports provided to teachers, and the sense of partnership among the different team members. 

Time was an important factor in teachers’ learning how to utilize technology, and extended 

periods of time for training and experimentation are recommended. 

By pairing content area experts with “accomplished novices“ whose area of expertise 

lies elsewhere–teaching mathematics–the circles of expertise in school were expanded: 



 

 

expertise not only in using technology for teaching but also in content knowledge, pedagogical 

knowledge, and pedagogical-content knowledge. As these processes maturated, experts 

gradually faded out, and a growing sense of autonomy and responsibility on the teachers’ part 

became evident. The idiosyncratic circumstances of the Connections Project and the PI 

approach call for more studies on effective ways of empowering teachers’ role in integrating 

technology into statistics courses in developing students’ reasoning and determining 

appropriate ways to assess the impact on student learning in these contexts. 

 

NOTES 
1
The concept of a community of practice (often abbreviated as CoP) refers to the process of 

social learning that occurs when people who have a common interest in some subject or 

problem collaborate over an extended period to share ideas, find solutions, and build 

innovations. 
2
The teacher interviews are translated from Hebrew, therefore they may not sound as authentic 

as in the original. 
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