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Abstract 
Data-driven decision making is becoming more and more important in education. The use of data can lead 
to school improvement (e.g. increased student achievement). However, in several schools data are not 
being used. In this paper we describe the first results of a pilot into supporting schools in the use of data by 
a data team approach. Collaborative data teams are teams of teachers (4-6) and (assistant) school leaders (1-
2), who collaboratively use data to solve a certain educational problem within the school using a structured 
approach. A data team defines a problem, develops hypotheses about what causes the problem, collects 
data to either accept or reject the hypotheses, analyses and interprets the collected data, comes up with 
conclusions and measures to solve the problem, and evaluates the effectiveness of the measures. The results 
of the pilot show that data teams can be effective in two different manners: (1) a data team uses data to 
solve a problem, thereby improving education and (2) data team members learn how to use data to improve 
their work (e.g. professional development). At the end of this paper we explore the sustainability of this 
intervention -  do teachers continue to use data (in data teams) after the intervention has been completed? 
 
Keywords: data use, data teams, data characteristics, school organizational 
characteristics, team characteristics, professional development, school improvement 
 
Introduction 
In a context where schools are held more and more accountable for the education they 
provide data-driven decision2 making has become increasingly important. School leaders 
and teachers can use data to change teaching, address existing (ineffective) programs in 
their schools, and improve the functioning of the school in terms of increased student 
achievement (Young, 2006).  
Data use by teachers and school leaders is often narrowly defined to the use of 
assessment data, particularly data from standardized assessments or national tests that is 
quantifiable. This view is reinforced by some policy-makers and researchers who focus 
on aggregated standardized test results as the primary source of data about schools, and 
disregard other forms of data such as the quality of instruction in classrooms. We use a 
broader definition of data, which encompasses the multiple types of data that teachers and 
school leaders need for decision-making. This includes input data, such as the 
demographics of the student population; process data, such as data on the quality of 
instruction; outcome data, such as student test scores (Ikemoto & Marsh, 2007). Data can 
thus be defined as all the information that teachers and schools need for decision-making 
(e.g. relevant information on students, schools, school leaders and teachers, such as 
assessment results and teacher surveys). A significant purpose of using data in schools is 
to improve student learning. 

                                                 
1 Corresponding author: Dr. Kim Schildkamp, University of Twente, Faculty of Behavioral Science 
Department of C&O, P.O. Box 217, 7500 AE Enschede, The Netherlands, P: +31 53 489 4203, E: 
k.schildkamp@utwente.nl  
2 The terms data-driven decision making, data-based decision making and data use are used 
interchangeable.  
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From research in a few best practice schools we already know that teachers can use data 
to improve the functioning of the school in terms of increased student achievement (Lai, 
McNaughton, Timperley & Hsiao, 2009; Wohlstetter, Datnow & Park, 2008). However, 
we also know that most teachers do not use data properly, or do not use data at all 
(Schildkamp & Teddlie, 2008; Schildkamp & Kuiper, 2010). A majority of decisions by 
teachers are taken on intuition and limited observations (Ingram, Louis & Schroeder, 
2004). Valuable time and resources are lost with the implementation of new curricula, 
which for example do not coincide with the needs of the students (Earl & Katz, 2006). 
Although the attention given to the use of data in education has recently vastly increased, 
the field of data-based decision making is relatively new, and more research is urgently 
needed (Wayman & Stringfield, 2006, Kerr et al., 2006), especially into how we can 
support and improve data use practices within schools.  
One essential aspect of using data is that teachers have time for teacher collaboration 
around data use (e.g. devote frequent and substantial time to reviewing data and planning 
accordingly) (Burbank & Kauchak, 2003; Wayman, 2005; Wohlstetter et al., 2008; 
Young, 2006). Schmoker (2003) states, for example, that using data should be a team 
effort. Based on data, a team should identify a school's strengths and weaknesses. 
Lessons and strategies targeted to improve student learning should be shared, produced, 
tested and refined. Huffman and Kalnin (2003) state that collaboration is essential for 
reducing the isolation of the profession, for enhancing individual teacher’s professional 
growth, and it can have a positive impact on schools and students. It can increase 
teachers’ knowledge on teaching, improve their teaching, and increase connections with 
other educators. Moreover, it can help teachers to get outside their own classroom and 
participate in discussion on school-wide issues.  
One promising way to increase teacher involvement and collaboration as well as 
enhancing the effectiveness of data-driven decision making may therefore be, as stated by 
(Wayman, Midgley & Stringfield, 2005; 2006), setting up collaborative data teams within 
schools. These teams can consist of teachers and school leaders who analyze and use data 
to improve educational practice. Collaboration helps teachers to learn from each other 
how to use data, and allows for a fertile exchange of ideas and strategies (Wayman, 2005; 
Wohlstetter et al., 2008). This study therefore, focuses on supporting teachers in the use 
of data by setting up collaborative data teams (e.g. a team of teachers who collaboratively 
use data to solve a certain educational problem) within schools. The following research 
questions therefore are central in the study: 

1. How do collaborative data teams function? 
2. Which factors influence the work of the data team? 

In other explorations of communities of teachers/learners (e.g. Grossman, Wineburg & 
Woolworth, 2001) it has been shown that teacher collaboration and its associated results 
are often not sustained in years following the initial collaboration. Because the issue of 
sustainability is crucial for significant change (Fullen, 2007) an additional research 
question has been added  to the study:  

3. To what extent is the work of data teams sustainable in terms of sustaining data 
use and data team procedures  in schools? 

Theoretical framework 
 
Teacher collaboration and data-driven decision making 
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Collaborative data teams are based on two key elements: the use of data and teacher 
collaboration. A large amount of research is available on teacher collaboration (or teacher 
teams or professional learning communities or teacher learning communities). 
Collaboration refers to a team of teachers that have a common goal, actively negotiate 
this goal, and try to come to a solution (Handelzalts, 2009). Collaboration is an essential 
for sustainable school improvement. Teacher collaboration can have several advantages. 
Handelzalts (2009) summarized several of these advantages, including that it can: 
 contribute to building a culture of collaboration and deliberation (e.g. lead to increased 

communication and interaction between teachers) 
 redistribute authority (e.g. increase in decision making in different levels of the school, 

which gives access to new ideas and encourages a sense of ownership) 
 lead to broader participation in decision making processes 
 be more rewarding to the people involved, because the team structure gives teachers 

more emotional and moral support by extending their role, stimulates them 
intellectually 

 lead to an increased sense of efficacy, because through interaction about teaching, 
teachers can improve their practice and gain a better sense of efficacy (e.g. a crucial 
element in improving teaching) 

 lead to greater collective responsibility for teachers learning, because through 
interaction and collaborative work, the common goals are strengthened (e.g. causing a 
powerful effect on school performance).  

 
Several of the studies reviewed by Handelzalts (2009) show that teacher collaboration 
can lead to school improvement in the sense that working in these teams is beneficial for 
student learning (see for example: Louis & Marks, 1998).  
Not only teacher collaboration, but also data decision-making can lead to sustainable 
improvements in student learning and achievement. Several studies show that data-driven 
decision making (teachers making changes in the classroom based on data to improve 
instruction) can lead to school improvement in terms of increased student achievement 
levels (Campbell & Levin, 2009; Cawelti & Protheroe, 2001; Lai, McNaughton, 
Amituanai-Toloa, Turner, & Hsiao, 2009; Lai, McNaughton, Timperley & Hsiao, 2009; 
Wohlstetter, Datnow & Park, 2008). A recent synthesis of the literature on professional 
learning that makes a difference to student learning and achievement found that schools 
that used data to inquire into the effectiveness of their teaching and school practices made 
significant improvements in achievement (Timperley, Wilson, Barrar, & Fung, 2007).  
 
Collaborative data teams  
This study focuses on collaborative data teams. Collaborative data teams are teams of 
teachers (4-6) and (assistant) school leaders (1-2), who collaboratively use data to solve a 
certain educational problem within the school using a structured approach. The focus is 
on solving a problem and not on finding a problem. The process starts with questions 
teachers have. School leaders are part of a data team as they often have a different 
perspective on the educational problem to be solved, and they can bring new hypotheses 
to the table. Furthermore, participation of a school leader will ensure implementation of 
the action plan at the end of the process. The team does not have to explain anymore what 
they have been doing and why they want to implement certain measures. Collaborative 
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data teams can be seen as a form of professional development with the ultimate goal of 
school improvement. Teachers learn in a team how to systematically use data to solve 
certain problems within the schools in order to improve the functioning of the school. 
Collaborative data teams can be seen as an effective way to improve student achievement 
as it combines the advantages of teacher collaboration, which studies show can lead to 
school improvement (cf. Handelzalts, 2009) with the advantages of data-driven decision 
making, which also has the potential to lead to school improvement (Campbell & Levin, 
2009; Cawelti & Protheroe, 2001; Lai, McNaughton, Amituanai-Toloa, Turner, & Hsiao, 
2009).  
 

 
 
Figure 1 Collaborative data team procedure 
 
The collaborative data teams in this study will all work according an iterative and cyclic 
procedure (developed based on Earl & Katz, 2006), consisting of eight steps (see also 
Figure 1): 

1. Identifying the educational problem: the team decides on which educational 
problem and goals they want to focus their efforts 

2. Generating hypothesis and collecting data: the team develops hypotheses and 
collects data to either confirm or reject the hypotheses. Several data can be 
collected, such as data assessment data, inspection reports, and final examination 
results. This step can involve simple data collection (e.g. one source of data, from 
one time point, from one specific group) to more complex data (e.g. more data 
sources, trend data, from different groups. 

3. The team assesses the quality of the collected data. Are the collected data valid 
and reliable? 

4. The team analyses and interprets the data (e.g. summarizing, calculating, 
comparing). This can involve simple data analyses (e.g. descriptive analyses) as 
well as more sophisticated analyses (e.g. regression and multilevel analyses). 
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5. The team decides if they know what causes the problem or that they need to 
collect additional data, for example by conducting classroom observations, or that 
they need to refine their problem statement, or generate new hypotheses.  

6. The team draws conclusions based on all the collected data 
7. The team takes action based on the data. The team describes the actions, and the 

goals that go with the actions. The team makes team members responsible for 
implementing the actions, and determines which resources are available for 
implementing the actions. The team also thinks of ways to monitor the 
implementation of the actions, sets deadlines, and determines which data is 
needed to establish the effectiveness of the implemented actions.  

8. The team evaluates the actions implemented. Are the actions effective? Are the 
goals met? Are the problems solved and is the team satisfied? To evaluate the 
actions, new data needs to be collected (step 2). This process continues until the 
priorities are met and the goals are reached. Then the team can go back to step 1 
to work on a new problem and goals.  

 
Next to these activities, the functioning of data teams can also be characterized by the 
relevance of the discussions the team has (based on Henry 2010; Ikemoto & Marsh, 
2007). Henry (2010) used instructional relevance (based on Cohen & Ball, 1999; 2001) to 
characterize and analyze team conversations of data teams. Based on her study, Henry 
(2010) concluded that this is a valuable concepts in analyzing and understanding 
teachers’ collaborative work in data teams and how it may support efforts to improve 
teaching and learning in schools. In order to come to a nuanced view of the work of data 
teams it is essential to understand what (relevance) is being discussed. Moreover, patterns 
of differences across teams may provide information on why some data teams are able to 
solve the educational problem they are working on, whereas others are not.  
 
Instructionally relevant conversations are conversations about relationships between 
teachers, students and content. Conversations that lack relevance are, for example, about 
paperwork, scheduling or personal stories (Henry 2010). Suppovitz (2002) studied the 
effectiveness of several teams and found that instructional relevant conversation were 
more prevalent in the effective teams, whereas the less successful teams spend more time 
on administrative and paper work. The literature review conducted by Henry (2010) 
suggests that teams that are achieving student learning gains are teams where 
instructional relevant conversations are common. The less effective teams have less 
instructional relevant conversation.  
Relevance in this study relates to whether or not the focus of the team conversations is on 
the educational problem to be solved. Conversations with no relevance do not focus on 
the problem to be solved. It may focus on personal storytelling, other professional 
responsibilities, or agenda setting. Conversations with low relevance focus on the 
problem, but without consideration of how the problem is influenced by school and 
classroom mechanisms. The focus is on possible causes of the problem outside the school 
(e.g. low entry level of students, bad performing primary schools). Conversations that 
focus on the problem, but without consideration of how the problem is influenced by 
classroom mechanisms, are characterized as minor relevant conversations. The focus is 
on possible causes of the problem at school level (e.g. transfer rules from one grade to 
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another are not strict enough, too little hours available to teach the subject effectively). 
Moderate relevant conversations focus on the problem and how it is being influenced by 
classroom mechanisms, but without consideration of how one’s own functioning relates 
to the problem. The problem is for example caused by students that are lazy, other 
teachers that do not spend enough time on the topic, or by the fact that students are not 
interested in the subject that they teach. Highly relevant conversations focus on how the 
problem is related to one’s own functioning, and the interaction between students, 
teachers, and the content taught (e.g. which instructional strategies can I use to help my 
students understand mathematics better). These conversations are identified as highly 
relevant, as research show that teachers have a central role in realizing sustainable, 
significant and coherent improvement of teaching and learning practices (c.f. Fullan, 
2001; Hopkins, 2001; Levin, 2008), and they are the ones who have to change their 
practice in order to improve student achievement.  
 
It is hypothesized that collaborative data teams, which have more conversations that can 
be described as relevant will be more effective in solving the educational problem and 
improving education as teams with less relevant conversations. Relevant inquiry focused 
process can lead to improved student achievement (Feldman & Tung, 2001).  
 
Factors influencing data-driven decision making 
 

 
Figure 2  Factors hypothesized to influence data use 
 
Several factors may promote or hinder the work of collaborative data teams. These factors 
have been identified by conducting an extensive literature review on data use, teacher 
collaboration, and related fields (see for example: the special issue of the American Journal 
of Education, 2006, 112(4); Ikemoto & Marsh, 2007; Kerr et al., 2006; Visscher, 2002; 
Wayman, 2005; Wohlstetter et al., 2008, Schildkamp, 2007; Schildkamp & Kuiper, 2010; 
Schildkamp & Teddlie, 2008, Schildkamp, et al., 2009; Vanhoof et al., 2009; Verhaeghe et 
al., 2009). The following factors are hypothesized to influence data use: data characteristics, 
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respondent and team characteristics, and school organizational characteristics (see Figure 2) 
(for an extended description of all variables, see Schildkamp & Kuiper, 2010). 
 
Sustainability of Datateams 
Aside from solving a concrete problem and thereby improving education, the rationale 
behind the data teams is also that teachers learn how to use data. Our aim is that after 
participating in the datateam project, in which they are trained in each step of the use of data, 
they will be able to use data in their own classrooms as well as in other new to form data 
teams.  
Sustainability here is, therefore,, defined as the extent to which schools continue with the 
initiative after the external facilitator left the school: the extent to which school staff 
developed the data literacy skills needed, the extent to which they use data to improve 
education, and the extent to which they continue to work in data teams. The work of the data 
teams has been sustained if data use (in data teams) has been integrated in the work of 
teachers and school leaders.  
 
As pointed out by Stringfield, Reynolds and Schaffer (2008) research into sustainability of 
school improvement initiatives is extremely rare. Moreover, the few studies that did 
investigate sustainability conclude that most school improvements initiatives do not last 
when facilitators leave the school (Hargreaves & Fink, 2006).  There is often little capacity 
building at the school level, but this is essential for long-lasting significant reform (Fullan, 
2007). In order to reach this significant reform there is a need to address the professional 
development of the teachers, the school organization (also in the form of the involvement a 
school leader in the data team) and the concrete curriculum (Fulan 2007, Hopkins, 2001).  
These aspects are all taken into account in the data team intervention, as we will discuss 
further in the paper.  
 
The Dutch context 
Dutch schools traditionally have considerable autonomy. They have always been free to 
choose the religious, ideological and pedagogical principles on which they base their 
education, as well as how they choose to organize their teaching activities (Ministerie van 
Onderwijs, Cultuur & Wetenschappen, 2000). The Netherlands do have an inspectorate, 
which holds schools accountable for their education.  
On the one hand there are explicit expectations of schools using data to monitor and 
improve their quality, as school inspections are based on quality assurance and school 
self-evaluation data. On the other hand, the use of, for example school self-evaluation 
data, is usually perceived by school staff as a task of school management. Teachers feel 
that their primary task is teaching, and this does not include the use of (self-evaluation) 
data (Schildkamp, 2007). Moreover, since it is difficult to sanction schools, school staff 
may feel less pressured to use data to improve. This context may influence which data the 
data teams can use. In the Netherlands, several data sources are available within schools, 
including: 
 School inspection data: the inspection generally judges the school on the educational 

processes based on the supervision framework discussed above. Schools are also judged 
on the basis of their output, including the percentage of grade repeaters in lower and 
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higher levels of secondary education, as well as the average grade for the final exams of 
each track. 

 School self-evaluation data: school self-evaluation can be defined as a procedure 
involving systematic information gathering initiated by the school with the intention to 
assess the functioning of the school for supporting decision-making, organizational 
learning, and for fostering school improvement (Schildkamp, 2007). In the Netherlands, 
more than 70 different instruments for school self-evaluation are available (The 
Standing International Conference of Central and General Inspectorates of Education, 
2003). Schools use different types of school self-evaluation instruments, but most 
school self-evaluations include management and teacher questionnaires on the 
functioning of the school. Sometimes, school self-evaluation instruments also include 
student and parent questionnaires. 

 Data on intake, transfer and school leavers: schools keep records on the intake of 
students, transfer (e.g. grade repeaters), and school leavers (with or without a diploma). 

 Final examination results: at the end of secondary education, students have to pass a 
final examination. Dutch upper secondary education (which is the context of this study) 
encompasses two school types: HAVO (general secondary education) and VWO 
(university preparatory education). Both are for pupils from the age of 12 years and up. 
VWO diplomas qualify pupils to enter university or higher professional education. The 
HAVO diploma provides entry to higher professional education, but also to the fifth 
year of VWO or to upper secondary vocational education. The curriculum is organized 
around four subject profiles (nature and technology, nature and health, economics and 
society and culture and society). Pupils complete the requirements for at least one 
profile. This involves instruction in an average of 15 subjects, some of which are 
examined internally by the school, some of which are examined both internally and 
during a final national exam. Final examination results thus include the results of 
internal and external assessments. 

 Assessment results: students in the Netherlands are assessed on a regular basis. 
Assessments include both oral and written assessments, and are usually administered by 
teachers.  

 Student questionnaire data and focus groups: some schools administer student 
questionnaires, to gather information on the students’ perception on the functioning of 
teachers, school leaders and the school in general. Some schools also use student focus 
groups for these purposes. 

 Parent questionnaire data and focus groups: some schools administer parent 
questionnaires, to determine the needs of their stakeholders, to gather information on 
the parents perception on the functioning the school. Some schools also use parent focus 
groups for these purposes. 

 
Method 
To explore the functioning of collaborative data teams a pilot is being conducted. The 
functioning of collaborative data teams is being studied in five Dutch schools for upper 
secondary education. These schools approached the university themselves. They had 
heard that the university wanted to pilot a new form of professional development, 
collaborative data teams, and they would like to participate.  Three data teams were 
established in these schools. The results described in this paper are the results of the first 
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year of the two-year pilot (and they will be followed for at least four more years to study the 
sustainability of the intervention in the long run). Although data from only three teams, which 
volunteered to participate, do not permit extensive generalizations of the findings, they 
may offer valuable new insights into potential of collaborative data teams to stimulate 
data use in Dutch schools. Based on these results, future research can focus, for example, 
on large scale implementation of collaborative data teams, and its effects. 
 
Respondents 
 
Table 1 Respondents 
Team Participants Educational problem 
Data team 1 
(Carmel) 

 2 mathematics teachers (school 1) 
 2 mathematic teachers (school 2) 
 1 mathematic teacher (school 3) 
 1 data expert (school 1-3) 
 1 assistant school leaders (school 1) 

Low mathematics achievement in the lower grades of 
secondary education 

Data team 2 
(Brug) 

 6 mathematics teachers (school 4) 
 1 data expert (school 4 and 5) 
 1 assistant school leader (school 4) 

Low mathematics achievement in the third grade of 
secondary education 

Data team 3 
(Waal) 

 2 English teachers and mentor 
(school 5) 

 1 Dutch teacher and coordinator 
Havo (school 5) 

 1 History teacher and mentor 
(school 5) 

 1 Music and arts teacher and mentor 
(school 5) 

 1 data expert (school 4 and 5) 
 1 assistant school leader (school 5) 

High percentage of grade repeaters in the third grade of 
secondary education 
 

 
For this study, three collaborative data teams from five schools (see Table 1) were 
followed during one school year. The problems these teams tried to solve were: 
 Low mathematic achievement in the lower grades of secondary education (two teams) 
 High percentage of grade repeaters in the third grade of secondary education 

 
All teams were guided by a researcher. The role of the researcher was to facilitate the 
work of the data teams, for example in analyzing the data.  
 
Data collection and instruments 
Observations (see Table 2) were used to study the work of the collaborative data teams. 
Observations make it possible to study actual behavior of individuals and groups (Baarda 
& De Goede, 1997), and to gain insights in the communication and interaction within a 
group (Wester, 1987).  
Open observations were used, which revolved around giving a detailed description of the 
functioning of the data teams, and the influence of the team characteristics, school 
organizational characteristics and data characteristics. All team meetings were followed 
and audio recorded and processed on the basis of the themes discussed in our theoretical 
framework. The observations were converted into transcripts and analyzed by using the 
qualitative data analyses program Atlas/ti, which allows for coding all observation 
fragments, relating the coded fragments to each other, and comparing the codes of teams 
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and respondents. The observation data were coded based on the theoretical framework 
developed. The coded data were then used to develop detailed report cases for each 
school according to a common outline. This facilitated a cross site analysis.  
 
Also, all participants of the data teams were interviewed (see Table 2). This interview 
schedule was developed based on the theoretical framework and interview schedules 
developed by Cousins, Ross and Maynes (1994), and Handelzalts (2009) to study data 
use and teacher collaboration. Questions were formulated with regard to: the way 
participants experienced the data teams and using data in these teams, and which they 
though stimulated or hindered their work (e.g. the influencing factors). These interviews 
took place after 3 or 4 meetings. Teachers were also interviews at the end of the two 
years. These interviews were partly a repeat of the first interviews to check for changed. 
Additionally, the second round of interviews also explored whether or not data team 
members have the knowledge, skills and attitude needed to use data and to work in data 
teams and to what extent they can do this independently. It has to be noted here that in 
this paper rather the perceived sustainability is addressed, in terms of do data team 
members have the knowledge, skills and attitude to continue their work after the 
researchers leave the school. Further research will focus on the actually sustainability, as 
these schools will be followed for at least four more years.  
 

 
Interviews were converted into transcripts and analyzed by using the program Atlas/ti. 
The interview data were also coded based on the theoretical framework developed. The 
coded data were then added to the developed detailed report cases for each school.  
 
Table 2  Number of respondents interviewed and meetings observed  
 Interviews (assistant) 

school leaders  
Interviews 
teachers  

Interviews quality care 
manager/ data expert  

Data team 
meetings observed 

Team 1 
(Carmel) 

1 5 1 8 

Team 2 
(Brug) 

1 6 1 5 

Team 3 
(Waal) 

1 5 1 5 

 
Reliability and validity 
In this study reliability was fostered by using a systematized approach to data collection 
that is consistent with the research questions. We used a protocol, which described the 
research questions, data collection method and instruments, and analysis planned. 
Reliability was further enhanced by audio taping all data team meetings and the 
interviews conducted, which allowed for thorough analyses of the data. Also, all the 
instruments used were based on our theoretical framework and existing instruments. 
Finally, a second researcher coded a part of the observation data and interview data. We 
found Cohen’s Kappa to be 0.75, which is more than sufficient (Israel, 2008).  
Internal validity was enhanced by highlighting major patterns of similarities and 
differences betweens respondents’ experiences and beliefs in one table. For enhancing 
construct validity, multiple sources of evidence or triangulation (i.e., interviews and 
observations) (see also Table 2) were used. External validity was realized by providing 
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case-specific and cross-case thick descriptions (also including citations of respondents), 
and describing the congruence with the theoretical framework. 
 
Results 
 
Activity level 
Team 1 focused on the educational problem of low mathematic achievement in the first 
and second grade of secondary education (students aged 12-14), which they all 
considered to be a problem. The team decided to narrow the problem to a lack of skills in 
completing narrative mathematic assignments (e.g. Alice is walking home from school. 
First she drops by her friend’s house, which is located 0.5 mile from her school. Next, she 
walks to the grocery store, which is located 0.3 mile from her friend’s house. Then she 
walks the final 0.2 mile home. How many miles did Alice walk?).  
The team collected assessment data to further analyze the problem. They discovered that 
the problem was not as big as they thought is was. After a few lessons, all students are 
able to complete these types of assignments. They also discovered a new problem in the 
assessment data: students were not able to complete percentage and fracture assignments. 
They decide to explore this educational problem further.  
The next couple of meetings show an iterative process of generating hypothesis, 
collecting and analyzing data, and rejecting and accepting hypothesis.  Several 
hypotheses of the team were rejected based on data (e.g. data show that no relation could 
be found between low achievement results and the mathematic curriculum of certain 
primary schools, which teachers taught did not relate well to the curriculum of their 
school; a previously administered motivation questionnaire showed that no relationship 
could be found between motivation and mathematic achievement). All of the first 
hypotheses of the team were rejected.  
However, instead of having a de-motivating effect on the team, all the team members 
indicated that they found this very enlightening. One of the teachers stated, for example, 
“For 10 years now I have blamed certain primary schools for our problems, but it looks 
like I don’t have to worry about these primary schools anymore”.  
After a few meetings of rejecting hypotheses based on data and generating new 
hypotheses, the team found out what caused the educational problem. They were able to 
accept two important hypotheses. The first hypothesis related to the entry level of 
students. Assessment data (Cito) from the primary schools that gives information on the 
entry level of the students showed that several students had very low mathematic skills. 
Another hypothesis confirmed, based on two assessments administrated in the beginning 
of the school year and again after a couple of months, that students were able to complete 
the assessment successfully right after they had been taught how to solve percentage and 
fracture assignments, but they forgot these skills a couple of months later. 
Based on these hypotheses the team came up with two measures to solve this problem: 
(1) the data show that students need repetition when it comes to learning how to solve 
percentage and fracture assignments. However, mathematic teachers also have to teach 
other topics such as geometry and can not spend entire lessons on repetition of percentage 
and fracture solving skills. After a brainstorm session, they came up with the following 
solution: they decided to start each mathematic lesson with a 5 minute pop quiz in 
percentages and fractures. This would only take a limited amount of their time and they 
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would still be able to provide students with the repetition they need. Moreover, they 
would include a percentage and/or fracture assignment in each assessment throughout the 
whole school year. (2) For the low entry level students the team found several online 
programs students can use to practice. The teachers decided to advice low performing 
students (which they were able to identify early based on entry level scores) to practice 
after lessons and at home. The next data team meeting was scheduled at the beginning of 
the next school year, when the teachers would further discuss the implementation of their 
measures as well as how to evaluate the effectiveness of their measures.  
 
Team 2 also focused on the low mathematics achievement results, but they focused on 
the third grade (age 14/15) results. However, at the first meeting it soon became clear that 
the school leader of this school considered this to be a problem, but that the teachers 
wanted to use the data team to show the school leader that it is not a problem.  
The first couple of meetings of this team all concerned the discussion on what type of 
data the team needed to determine whether their mathematic achievement results were 
too low or not, and what the criterion should be for identifying it as a problem or not. 
After a lot of discussion (the school leader wanted to set the threshold at 80% and the 
teachers thought 60% to be realistic), they decided that at least 70% of the students 
should pass mathematics on their report card (although some of the teachers stated that 
they would still be happy as 60% would pass, because mathematics is a difficult subject, 
but they were still willing to work on improvement if this would be the case).  
It was not until meeting 5 that the entire team finally agreed that the mathematic results 
were too low (passing rates varied between classes from 46% to 75%, but several classes 
did not meet the threshold of 70%).  
The team generated several hypotheses, including that the entry level of several students 
is too low; students receive too little mathematic lessons due to a high degree of student 
as well as teacher absence; and achievement declined with the implementation of the 60 
minutes roster. For each of the hypothesis it was determined which data the team needed 
and where to find these data. One of the teachers promised to collect these data and to 
bring it to the next meeting in the beginning of the new school year.  
 
Team 3 focused on an entirely different problem: the large number of grade repetition in 
the third grade. At the first meeting, it became clear that the whole team considered this 
to be a big problem. The next couple of meetings focused on generating hypotheses, 
collecting data and rejecting or accepting hypotheses. The problem soon proofed to be 
very complex. One of the hypotheses of the team was that the transfer rules of the school 
were not strict enough. Students with four or five insufficient marks on their report card 
were still allowed to transfer from the second to the third grade. These students were not 
able to compensate for their disadvantage and had to repeat the third grade (instead of the 
second grade). Data from the report cards showed that this was true, but only for 6 
students. Another hypothesis was that several students ignored their advice to continue 
secondary education at a lower level, and ran into problems in the third grade. The team 
had to reject this hypothesis. The students with the advice to continue at a lower level 
were doing fine in the third grade. Based on student motivational questionnaire results the 
hypothesis that students were not motivated enough, was rejected as well. The 
questionnaire results did show that student needed help in planning and needed more 
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feedback from teachers on their planning activities. At the next meeting, at the beginning 
of the new school year, the team needs to come up with new hypotheses.  
 
Relevance of conversations 
The data team conversations of team 1 started out with low relevance. The problem of 
low mathematic achievement in the lower grades of secondary education was, for 
example, caused by low performing primary education.   However, when these 
hypotheses were all rejected based on data, the team switched from having low relevance 
conversations to having highly relevant conversations. This team had the highest number 
of highly relevant conversations. The team focused on “changes they could make in their 
classrooms to improve mathematic achievement”. When data showed that children need 
repetition when it comes to percentage en fracture assignments, they implemented the 
pop quizzes and the use of the online program.  
 
Team 2 started out with several conversations with no relevance to the problem to be 
solved (low mathematic achievement in the third grade). There appeared to be some 
problems between the school leader and teachers and the first couple of meetings were 
mainly focused on these problems and on arguments whether or not the problem was 
indeed a problem (the teachers did not think so). After a couple of meetings the 
conversations switched to low relevance conversations. According to the teachers, the 
problem is caused by the facts that “mathematics is just a very difficult subject” and “the 
students we have at this school are just not capable enough”. This team is still focusing 
on these conversations with low relevance. The team is not any closer to solving the 
problem on low mathematic achievement.  
 
Team 3 started out with minor relevance conversations. The problem of grade repetition 
was caused by the policy of the school with regard to grade transfer. Contrary to school 1, 
this data team came up with a lot of school level hypotheses (e.g. minor relevance), 
before switching to highly relevant conversations. It was not until the results of a school 
level questionnaire on student motivation showed that only the classroom level items 
influenced grade repetition, that this data team saw that they needed to focus on 
classroom level explanations and that they needed to look at their own functioning as 
well. 
 
Supporting and hindering factors 
In terms of the data characteristics, all three teams had access to the data they needed. 
The quality care manager (e.g. the data expert) played a crucial role here, as she had 
access to the school level information management systems as well as all kinds of other 
data.  
 
Of the school organizational characteristics, school leadership seems to be essential. 
Teams 1 and 3 were facilitated and supported in their work by the school leader. As one 
of the teachers stated “Sometimes our schedule is cleared (e.g. cancellation of lessons) so 
that we can participate in the data use meeting. This is special. Our school really tries not 
to cancel any lessons. If lessons are cancelled for this, this means that it is very 
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important.” On the contrary, in data team 2, the relationship between the school leader and 
teachers in team 2 hindered the work of the data team.  
 
Also, having a clear goal is essential. Team 1 (improving mathematic achievement) and 
team 3 (reducing grade repetition) had clear goals, and everyone in the team agreed that 
these were important goals. According to one of the teachers, who expresses the 
importance of solving the problem as well as using data: “I wanted to participate because I 
experience the problem myself. I like the fact that we are using data. Data are objective 
and do not include the posturing we experience a lot in education”. The goals for team 2 
were less clear, as the team did not really agree on the problem. This team did not consider 
it to be a problem that nearly half of their students failed mathematics. Probably because 
team 2 did not really feel the importance of “their problem”, it was difficult to schedule 
time for meetings with this team. In all the data teams, structuring time for data use was an 
issue, but in teams 1 and 3 all team members tried really hard to make time for the 
meetings.  
 
Data use skills was a team characteristics almost all team members in all three teams 
lacked. The teachers and school leaders were not ably to analyze the collected data. This 
had to be done by the quality care manager and researcher. The role of the researcher is 
also essential, as expressed by one of the teachers: “she guides the process and gives us 
tips on the different steps, and she analyzes data, which we can’t.” 
 
What is striking is that all team members had a positive attitude towards data use. Even the 
team members of team 2 expressed that in education you can not “just rely on your guts 
and instincts; you have to look at hard data as well”. However, although all team members 
expressed a positive attitude towards the use of data, this team was not functioning very 
well. Collaboration between team members may have hindered their work. Because of 
problems between the school leader and the teachers, the work of the data team focused 
more on this relationship than on the actual problem. In the other teams, the team members 
worked together more effectively. As on of the teacher stated: “People work together, 
appointments are kept, everyone is actively involved, people listen to each other and are 
not afraid to speak up. We all work together at an equal level.” 
 
Sustainability 
The results show that respondents differ with regard to the extent to which they think the 
work of the data teams is sustainable. Some respondents indicate: “I have learned the 
procedure, how to use data, and I will use this in another team as well”. Whereas others 
indicate “I would love to continue using data, but without the external facilitator we will be 
lost, it will takes years of education before we can collect, analyze and use data the way we 
are doing now with the external facilitator”. The observations show similar results. In the 
second year of the data team pilot, some teachers demonstrate data literacy (e.g. are able to 
collect, analyze and use data). Other teachers still have problems with using data without 
the support of the external facilitator. However, all the data team members express a wish 
to continue working in data teams and continue using data. It seems that all the data team 
members have the attitude needed to sustain their work, but not all possess the knowledge 
and skills needed.  
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The data analysis is ongoing and in later publications and presentations the issus of 
sustainability will be discuss further.  
 
Conclusion and discussion 
The results of this study show that teams 1 and 3 are clearly more effective in their work 
(e.g. solving the problem). Team 1 had the highest number of highly relevance 
conversations, and was also closest to actually solving the problem. The results of this 
study also point to some important issues we need to address if we want to support data-
driven decision making in schools. None of the team members possessed the skills to 
employ data analyses on the collected data. They were not familiar with programs such as 
SPSS, and a majority did not even now how to use Excel for analyses. Therefore, the 
researcher had to assist in employing the analyses (e.g. regression analyses to determine 
the relationship between certain factors). Research has revealed that often even simple 
conceptions and representations are interpreted incorrectly within schools (Earl & Fullan, 
2003). A sufficient level of assessment literacy is a prerequisite for correct understanding. 
If not, proper support initiatives should be foreseen (e.g. use a facilitator who can do the 
analyses as in this study or educate school staff in more complex data analyses). 
 
Also, a supporting and facilitating school leader seems to be essential for the work of data 
teams. Teams 1 and 3 were more effective, and these teams had a supportive and 
enthusiastic school leaders, who stressed the importance of data use. These school leaders 
also expressed a clear vision for data use. Other research also shows, that teachers are 
more willing to participate in decision making if they perceive their relationship with the 
school leader as more open, collaborative, facilitative, and supportive (Smylie, 1992). 
 
Also, starting with a problem and clear goals which all the data team members agree 
upon is essential. Data use is more likely to be successful if a team starts with an agreed 
upon problem and does not have to go through mounts of data to find a problem. Other 
research  (Datnow et al., 2007; Earl & Katz, 2006; Feldman & Tung, 2001; Kerr et al., 
2006; King, 2002; Sharkey & Murnane, 2006; Wayman & Stringfield, 2006b; Wayman 
et al., 2007; Wohlstetter et al., 2008; Young, 2006) also stresses the importance of having 
a clear goal for data use.   
 
The results of this study further show that the work of data teams is essential in 
improving education. All the teachers in the three teams started out with hypotheses 
based on their beliefs, which were proven to be incorrect. As about 40% of teachers’ 
decisions are based on their beliefs (Ingram et al., 2004), a lot can be gained here by the 
use of data.  
 
Considering sustainability there are only tentative (positive) results. Teachers have a 
positive attitude to the approach but not all feel equipped to apply it themselves. This is a 
good starting point for further development of the data team approach. The two year data 
team intervention has just been completed, so sustainability in the long run still needs to 
be investigated. Moreover, another important aspect of sustainability, which is not 
addressed in this paper is sustainability in terms of the school improvement measures 
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these data teams took concerning their improvement goals. For example, based on data 
collected by the mathematics data team, teachers implemented certain changes in their 
classrooms (for example, earlier identification of at risk learners and providing additional 
instruction to these at risk learners). The question that needs to be answered in the future 
is whether these changes in education in the classroom will be sustained as well. Follow 
up research (which is currently being conducted) will  address these  questions.  
 
Although the (tentative) results described here are based on a small pilot, we do belief 
that the data team approach is an effective approach in supporting schools in the use of 
data to improve education. The data team approach seems to be effective in two different 
manners (1) actually solving certain problems within the school and thereby improving 
education and (2) educating teachers and school leaders in how to use data to improve 
education (e.g. a form of professional development) and therefore making this approach 
sustainable over time. Therefore, the next step of this study (after completing the pilot) is 
to expand the data team procedure in more schools, primary as well as secondary schools. 
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