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Abstract. Promising evidence exists that data-based decision-making can result
in improvements in student achievement [1], but studies, e.g. [2], show that
many schools do not use data properly. Support in the use of data is urgently
needed. This chapter focuses on the design of a professional development
course in the use of data. In the first phase of the project, case studies were con-
ducted in five participating countries (England, Germany, The Netherlands, Po-
land and Lithuania) to develop a common data use framework. In the next
phase, in two schools in each of the countries, a data use needs assessment was
conducted using a survey. Finally, a professional development course was de-
veloped and implemented. Results of each of the phases are discussed in this

paper.

Keywords. Data-based decision making; school improvement; professional de-
velopment.

1 Introduction and theoretical framework

Schools internationally are held more and more accountable for the education they
provide. This requires them to use data as a basis for their decisions. Promising evi-
dence exists that data-based decision-making can result in improvements in student
achievement [1], but studies [e.g. 3] show that many schools do not use data properly.
Support in the use of data is urgently needed. This paper focuses on the design of a
professional development course in the use of data. The project described here con-
sisted of five phases: case studies; survey administration; course development; course
implementation; and course evaluation. This paper focuses mainly on phases 1 to 3.
Firstly, case studies were conducted to answer the following research questions:
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1. For which purposes do school leaders and teachers use data?
2. Which factors influence the use of data?

The main objective of this phase of the project was to come up with a common data
use framework. Since a generally accepted “data use framework” is missing, we devel-
oped our own framework based on our literature review, as well as interviews with
schools in five European Union (EU) countries and the analysis of policy documents (for
an overview of the literature used see [4]). Versions of this framework were published in
[3] and [2].

The theoretical framework hypothesizes that several variables with regard to or-
ganizational, data and user characteristics influence the use of data. The policy con-
text (such as pressure for achievement) also influences data use within schools.
Teachers and school leaders can use data, such as assessment and survey data, for
different purposes: for instructional purposes; for supporting conversations with par-
ents, students, fellow teachers, and fellow administrators; for shaping professional
development; for encouraging self-directed learning by giving the data to students; for
policy development and planning; for meeting accountability demands or complying
with regulations; for legitimizing existing or enacted programs; for motivating stu-
dents and staff; and for decisions related to personnel (e.g. evaluating team perfor-
mance and determining and refining topics for professional development).

The use of data may lead to an effect on teacher, school leader, and student learn-
ing. Teacher and school leader learning is defined in this study as changes in attitude
(e.g. towards data use), knowledge (e.g. pedagogic knowledge) and behavior (instruc-
tional or leadership strategies) [5]. For example, a teacher who is not satisfied with cer-
tain assessment results may decide to analyze the test results more critically. Based on
these data he may come to the conclusion that he should make changes in his instruc-
tion. As a result, he may start using different instructional strategies (teacher learning:
behavior). Data on the next test results can tell him whether or not his changes were
successful in terms of whether they led to higher student achievement results (student
learning) [6]. However, data use may also have unintended effects, such as stress and
de-motivation among school staff as data may give the (surface) impression that they
are performing poorly in some aspect of their practice.

2 Method

In the five countries participating in this project (England, Germany, The Netherlands,
Poland and Lithuania) case studies were conducted. For the case studies, interviews were
held with teachers and (assistant) school leaders. We interviewed respondents with
regard to which purposes school leaders and teachers use data, and which variables
promote and hinder the use of data. In each country at least two schools were included
in the interviews. In Germany, 6 teachers and 6 assistant school leaders of two
schools were interviewed. In the Netherlands, 11 teachers and 21 assistant school
leaders of six schools were interviewed. In Lithuania, 15 assistant school leaders of
two schools were interviewed. In Poland, 11 teachers and 2 assistant school leaders of
two schools were interviewed. In England, 6 teachers and 8 assistant school leaders of



four schools were interviewed. Documents (e.g. policy plans, literature, and Organisa-
tion for Economic Development (OECD) reports) were collected to describe the educa-
tional policy (related to data use) in each of the countries.

Based on the data use framework that was developed from the case studies, we
conducted a survey study to diagnose data use practices within two schools in each of
the countries (e.g. the partner schools) and their current capacity to use data effective-
ly. Participants were asked to rate 78 data use-related items [4] by their accuracy or
frequency. The survey was administered prior to and after the data use course. In
2011, 398 teachers from 10 schools in 5 countries completed the survey. In 2012, 228
responses from 7 schools in 4 countries were collected.

The collected data were analyzed in two ways. Firstly, school reports with dia-
grams, means and standard deviation values for every survey item were created to
give feedback to the pilot schools. Secondly, the data were analyzed in a cross-
country exploratory factor analysis by specification search [7] to determine which
areas of data use influence one another. The factors derived from the survey items
were: (1) data accessibility, (2) data quality, (3) user attitudes, (4) user skills, (5)
school leadership, (6) school cooperation, (7) school vision and norms, (8) school
training and support, (9) using data for accountability, (10) using data for school de-
velopment, and (11) using data for instructional development.

The results of the case studies and data use survey, combined with an analysis of
existing data use courses [6, 8, 9], informed the development of a data use profession-
al development course which was designed to address the documented lack of capaci-
ty of school leaders and staff to effectively use data to improve student outcomes. The
goals for the course were developed within a 5-stage data inquiry model that served as
an inquiry framework to support participants as they learned how to use data for prob-
lem solving and decision-making in their schools. Eleven professional development
modules were developed to meet the goals within each phase of the data inquiry mod-
el.

3 Results - case studies

3.1 Policy contexts

Five different countries participated in the project with different policy contexts.
Germany has 16 different states, and each state is responsible for providing education.
Within the states, schools are centrally organized, and very limited autonomy exists
for schools [10, 11]. Germany has a standard curriculum or partly standardized cur-
riculum that is required, as well as mandatory national examinations and assessments
[11]. Internal evaluations are not compulsory, but school boards and other organiza-
tions offer tools and support. Types of data that are available differ by state: all have
student achievement results; some have inspection and self-evaluation results. Little
to no support exists for schools in the use of data.

England works with published national data sets (League tables). Schools in Eng-
land have a significant amount of autonomy [10, 11]. England does have a standard



curriculum, mandatory national assessments are required in state schools, but national
examinations are optional but rarely not taken [11]. Schools are inspected by Ofsted,
who provide schools with inspection reports. Internal evaluations, using lesson obser-
vation, perception questionnaires, attainment and achievement data, are highly rec-
ommended. External inspections from external evaluation agencies are optional.
There is an expectation that teachers will undertake continuous professional develop-
ment activities and approximately 5 teaching days (out of 195) are allocated to this
activity. Also, England has a national student database, and achievement and attain-
ment tables, which makes important information available in a systematic and largely
accessible manner.

In Lithuania, schools are evaluated both externally and internally. External evalua-
tions are carried out by the National Agency for School Assessment. Internal evalua-
tions are required as well. Schools can use the internal audit methodology developed
by the National Agency for Internal Evaluation or use their own system. Internal
evaluations are carried out by the school administration in cooperation with teachers.

An important legislative act for Polish education is the Pedagogical Supervision
Act, passed in 2009. The act states that all schools in Poland must be externally eval-
uated by education authorities. The Ministry of National Education provides curricu-
lum standards, districts and municipalities control administration and financing.
School directors have autonomy as far as the decision making around hiring teachers,
approving programs and textbooks, conducting internal evaluations. Poland has man-
datory national examinations and assessments. A lot of data are available; however
these are mostly (value added) achievement data. Schools have electronic data systems
in place.

In the Netherlands, schools have significant autonomy. Similar to England, almost
all decisions are made at the level of the school [10, 11]. The Netherlands does not
have a standard curriculum or partially standard curriculum that is required; it does
have mandatory national examinations, but no national assessments [11]. However,
schools are held accountable for their functioning by the Dutch Inspectorate. As
schools are responsible for the quality of education they provide, they have to conduct
a school self-evaluation to check their quality and improve if necessary. Different
consultancy organizations offer data use trainings, but participation is up to schools.

3.2 Data available and data use

The results of the case studies show that in both German schools a lot of data are
collected, but are not systematically used. School leaders mainly use data for adminis-
trative purposes. Teachers use data to monitor progress of students and to determine
the need for individual student support or instructional changes. Probably partly due
to the English context, a wide range of different types of data are used for different
purposes by the four schools included in this study, ranging from accountability pur-
poses to school improvement purposes. The results of the interviews in the two Lithu-
anian schools show that schools would like to use data more extensively than they do,
currently mostly using different types of data for monitoring purposes. Data are used
for a wide range of purposes in Poland, including monitoring purposes and improve-



ment purposes, but this only happened in small pockets. The results of the interviews in
six Dutch schools show that, although a wide range of input, process and output data
are available, the use of data is rather limited. Only in two of the schools were data
really being used by teachers and school leaders for school improvement purposes
(for more detailed results see [4]).

3.3 Influencing factors

Firstly, data and data system characteristics can influence the use of data. In Germa-
ny, Lithuania, and the Netherlands access and availability of data were found to be a
problem sometimes. Especially in Germany, respondents indicated that this was a
problem in their schools. One of the respondents stated “schools have only limited
access to data and no real autonomy”. Often data are not fed back (e.g. availability) to
the schools and the decisions based on these data are not transparent. Moreover, the
data collection for the national learning performance measurements is carried out
within the school and is very error-prone, resulting in low quality data. Some re-
spondents of the UK, Lithuania and the Netherlands also indicated that there were
problems with the quality of the data in terms of, for example, accuracy, but especial-
ly with regard to timeliness. Lithuanian respondents indicated that external and inter-
nal evaluation did result in usable, relevant, reliable and accurate data. Respondents in
Poland all indicated that the data available were perceived as reliable, valid, and accu-
rate. England has the most sophisticated data systems and data tools available. For ex-
ample, English schools have access to a national student database, and achievement
and attainment tables, which makes a lot of needed information available in a system-
atic and largely accessible manner. Overall schools have access to data systems, a
wide range of data and also have tools available to analyze and use data. In contrast,
in Germany a problem existed with regard to interoperability between the different
data sets. Hence, the relation between different data could not be analyzed. Moreover,
problems existed with regard to the ICT infrastructure. Finally, respondents in the
Netherlands complained that there was too much data out there and that “data are not
always accessible, partly because there are too much data available”.

Secondly, organizational characteristics can influence data use. A lack of time and
money was found to impede data use in schools. Several respondents complained
about a lack of time to use data (Germany, UK, The Netherlands). Collaboration was
found to be an important promoting factor of data use. Collaboration around the use
of data was not common practice in Germany. Teachers in England, Lithuania, Poland
and the Netherlands did collaborate around the use of data (to some extent). For ex-
ample, in Poland, in one of the schools, teachers collaborated usually in subject spe-
cific team meetings, where student outcome data was analyzed, sometimes at the
request of the school leader. The school leader coordinated and supported the work of
the teams in one of the schools. A lack of training can impede effective data use. In
England, different types of training as well as data tools were available. Lithuanian,
Dutch and Polish respondents indicated needing training in the use of data. Also, the
availability of a data expert, as was found in England and the Netherlands, can pro-
mote data use. Lithuanian respondents indicated a need for a data expert. Having a



clear vision, norms and measurable goals can promote data use. English and Dutch
respondents mentioned that the school had established a clear vision with regard to
data use and clear and measurable goals. Lithuanian respondents also mentioned this,
as well as using data to monitor the implementation of this vision and these goals.

Finally, user characteristics can either promote or hinder data use. In Germany and
Lithuania, respondents indicated a lack of data analyses and data use skills. In Eng-
land, some teachers indicated having the necessary knowledge and skills; others indi-
cated they needed further professional development. Respondents in both Polish
schools believed in the use of data. Moreover, in one school, teachers had the
knowledge and skills needed to work with data, as these teachers were certified exam-
iners. In the other school, teachers indicated lacking the skills to use value added data.
Moreover, in the Netherlands, school leader support and a belief in the use of data
were found to be important. An external locus of control present in two of the schools
may have hindered data use as these teachers stated that “assessment results are dif-
ferent each year, depending on whether you have good or not so good students™ (for
more detailed results see [4]).

Based on the results described above, we developed the data use framework dis-
played in Figure 1. In this framework, policy influences the enablers and barriers to
data use, data-driven decision making, and stakeholder and student learning. Different
aspects of a country’s policy may be of influence. Firstly, characteristics of the ac-
countability system may play an important role. For example, the presence of an in-
spectorate (such as in England and in the Netherlands) and other forms of external
evaluation (such as in Poland, Lithuania) may influence data use. Schools may per-
ceive these evaluations as a form of pressure. Another form of pressure that is put on
schools is the public presentation of school performance, such as in England (in
League tables), in the Netherlands (online and in rankings that appear in newspapers
and journals) and Lithuania (online). Moreover, schools in some countries, such as
Lithuania, the Netherlands and England, are expected to engage in school self-
evaluations, leading to additional data schools can use. Also, the amount of autonomy
schools have in decision making can affect data use. In England and the Netherlands,
schools have a lot of autonomy, and they can make almost all decisions (with regard
to the curriculum, instruction, personnel and resources) themselves. In Germany,
schools have a lot less autonomy. Furthermore, a policy context influences the types
of data that are available. Some countries work with national standardized assess-
ments (Germany and Poland) and/or national standardized examinations (Germany,
Poland and the Netherlands). Finally, if a country offers training (and sometimes a
reduction in teaching hours as a consequence of taking the training) this can influence
the extent to which school staff are able to engage in effective data use.

As displayed in Figure 1, different enablers and barriers influence data-driven de-
cision making. Firstly, characteristics of the organization influence data-driven deci-
sion making. The following organization variables were found to influence data-
driven decision making in the different countries (e.g. in some countries the lack of
these variables hindered effective data-driven decision making, while the presence of
these variables promotes effective data-driven decision making):




§ Structured time is set aside to use data and structured processes for data use exist
within the school (G, N, L, E, P) (Note: G, N, L, E, P refer respectively to Ger-
man, Netherlands, Lithuanian, English and Polish schools).

§ The availability of an data expert who can provide the needed data in a timely
matter, as well as assist in analyzing, interpreting, and using data (G, N, L, E).

§ The availability of training: professional development in accessing, analyzing,
interpreting and using data (G, N, L, E).

§ Teacher collaboration: teachers collaborate around the analysis, interpretation and
use of data, in for example subject matter teams, grade level teams or data teams
(G,N, L, P, E).

§ Vision, norms and goals for data use: the school has clear goals and visions, and
data can be used to monitor the extent to which the school is reaching these as
well as to come up with measures to improve, if necessary. Moreover, the school
also expects school staff to use data on a regular basis and specific norms and
goals with regard to data use exists (G, N, L, E).

§ The school leader actively supports, encourages and facilitates data use (for exam-
ple, by structuring time) (N, P).

Outcomes

Data-Driven School Account- Instructional
Decisions Development ability Development
Enablers and
Barriers Organization Data Users

Figure 1. A data use framework.

Secondly, characteristics of the data influence use. Specifically, the following varia-
bles were found to play a role:

§ Accessibility and availability of data and information logistics, for example
through information management and other data systems. School staff should be
able to find the data they need easily and timely. Data should be aligned, and
school staff should not have to look into three different systems to obtain the types
of data they need (G, N, L, P, E).

§ The quality of data: schools need timely, accurate, valid, relevant, reliable data,
which coincides with their needs (G, N, L, P, E).



§ Tools, which support data analyses, interpretation and use (e.g. which can aggre-
gate data, can calculate attainment and progress, adjusted to socio-economic status
etc.) (G, N, E).

Thirdly, user characteristics influence data use. The following variables were
found to play a role in the different countries:

§ Attitude toward data: It is important that school staff believe in the use of data,
that they think it is necessary to use data to improve their practice, and that they
are motivated to use data (G, N, L, P, E).

§ School staff need knowledge and skills to collect, analyze, interpret and use data
(G,N, L, P, E).

The different enablers (if these variables are present) and barriers (absence of
these variables) influence the extent to which data are used to base decisions on. We
distinguish between three different types of data-driven decision making (although
these sometimes overlap). Firstly, the use of data can be used for school development
purposes. In the case studies described above the following school development pur-
poses were mentioned:

§ Policy development and school improvement planning based on areas of need and
strong aspects (N, E, G, L, P).

§ Teacher development (G, N, L, P, E).

§ Grouping of students and placing students at school level (G, P, E).

§ Monitoring the implementation of the school’s goals and, if necessary,
(re)defining aims and objectives/setting new targets (L, E).

§ Motivating staff (E).

Data can also be used for accountability purposes. The following accountability
purposes were identified in the case studies:

§ Public relations, to show the outside world how good the school is doing (G, N).

§ Communication with parents (e.g. schools are accountable to parents) (G, L, P, E).

§ Communication with other schools (L).

§ To meet accountability demands (for example, self-evaluation results are used as a
basis in external evaluations) (N, E, P).

Thirdly, data can be used for instructional development, such as:

Monitoring progress of students (G, N, L, P, E).

§ Adjusting instruction (e.g. adapting instruction towards the needs of students,
grouping students differently, determining the content of instruction, giving stu-
dents feedback, providing students with additional time etc.) (G, N, P, E).

§ Curriculum development (P, E).

§ Motivating and rewarding students (E).

If data are used for these different purposes, this may lead to stakeholder (e.g.
teachers, school leaders, parents) learning. For example, a teacher might decide to
make instructional changes based on data (data-driven decision). This leads to im-
proved instruction by the teacher (outcome: teacher stakeholder learning). Stakehold-
er learning in turn may lead to student learning (e.g. inquiry of students into their own
learning and improved student achievement).




4 Results survey

Based on the data use framework described above, a data use survey was developed
and administered to ten schools in the five countries. The cross-country survey analy-
sis shows that the intention of the Comenius project is targeting an area that is both
valued as of high importance by the survey respondents and at the same time signifi-
cantly underdeveloped. More than 50 per cent of the respondents (strongly) agreed
that “it is important to use data to diagnose individual student learning needs” and that
“data can offer information about students that was not already known”. Moreover,
more than half of the respondents stated that their “principal or assistant principal(s)
encourage data use as a way to support effective teaching”. And finally, the coopera-
tion level seems also promising: Most “would like to collaborate more with other
educators about using data”, their school “effectively communicates school improve-
ment goals” to them, and the respondents “share and discuss student performance data
with students, parents and other teachers”.

A correlation analysis further showed that all factors derived from the survey items
influence each other. The factor analysis revealed which of them describe the current
status of data use. The structural equation models in Figure 2 visualize these results
for the cross-country sample in 2011 and 2012.

Using Data for Using Data for p gr:
Instructional School \llzlggnga';;:r Js‘gkgﬁ? for
Development Development 51 f
iz Development Development
Data
Data
Ao Using Data Accessibity Using Data for
o Accountabany
Accountability
D Data
o t Cuality
3ea & rm'anm School Training
Heme s and Support
Attitudes User
/ Attitudes
User Skills
x School Vision School Vision
Nt Uses and Noams
Skills

School School
Laaderhip Cooperation School School
v Leadership Cooperation

Figure 2. Cross-country models with correlations between factors 2011 (left) and 2012 (right).

A look at the 2011 model revealed important insights for the further development
of the project. Certain factors are linked to others very often and others are not linked
at all. School Leadership, for example, is linked to five other factors. Also, most of
these five are interlinked. This means that these factors have the highest influence on
each other and thus on aspects of data use in all countries. This reflects the results of
nearly all empirical studies on school improvement in which the role of the school
leader is regarded as a necessary condition for change [12, 13]. The factors that are



not linked at all in the 2011 model are User Skills, User Attitudes and Using Data for
Instructional Development, which are the key elements in the goals of the Comenius
project. At this stage, the skills and mind-set of EU teachers in this cross-country
sample to use data for instructional development are significantly underdeveloped. In
2012, this changed. Using Data for Instructional Development plays a more active
role and User Attitudes and Skills change together. Also, School Leadership is now
connected to factors outside the school realm and has important correlations with
Data Accessibility and Quality.

5 Characteristics of the data use course

The results of case studies and survey, combined with the analysis of existing data use
courses, informed the development of the curriculum and the content of the data use
course described in this paper. It consists of 11 obligatory modules which are orga-
nized according to the 5 stages of a data inquiry model: preparation; discovery; diag-
nosis; doing, and evaluation (see Figure 3). The course was designed to guide teams
of teachers and school leaders (professional learning communities (PLCs)) through a
structured and iterative application of the 5-stage inquiry model, relying heavily on
data analysis and collaboration protocols, templates and tools, and authentic learning
activities to build the necessary technical, analytical, and collaboration skills.

Modules 1 and 2 (Getting Started and Data Literacy) are Preparation modules that
build the capacity of the PLC to work collaboratively with data. Modules 3 to 11
guide the PLC through each stage of the data-driven inquiry model: Discovery (lden-
tifying a Problem, Evaluating and Analyzing Data); Diagnosis (Hypothesizing and
Analyzing Root Causes); Doing (Brainstorming Initiatives, Developing Action Plans
and Monitoring Implementation); and Evaluation in which they reflect upon the initia-
tives they implemented throughout the course. The course helps build the capacity of
the school-based teams to not only engage in their own inquiry, but to serve as cata-
lysts for whole-school data-driven decision making (for more information on the data
use course see: www.datauseproject.eu).

Diagnosis

* Why did our students...?
* Why are our teachers...?
* Why are our parents...?

Preparation Discovery Data Inquiry D)
* How do we organize...? * How did our students...? * How do we fix...?
= What should we prepare...? * In which specific areas...? M Odel * Whatdo we do about...?

= Whatdo we need...? * Which students...? * How do we build upon...?

Evaluation
* How successful were we?
* What can we do differently?
* Whatcan we domore of?

Figure 3. The Data-Driven Inquiry Model.


http://www.datauseproject.eu).

6 Conclusion and discussion

Before coming to conclusions, we have to discuss the limitations of this study. First of
all, the schools that participated are no means a representative sample. We want to
emphasize here that the goal of this part of the project was not to make firm generali-
zations, but to gain more insights into the use of data in different schools. The data
were collected by interviewing teachers and school leaders and by administering sur-
veys in only a few schools per country. Teachers’ and school leaders’ self-perceptions
were used to study their use of data. We used triangulation (e.g. interviews, docu-
ments and surveys) and we checked the comments made by the respondents by asking
for more details and by asking for examples. Still, the data may produce a slightly
colored or biased picture of the actual use of data within schools. Lastly, we conduct-
ed some of our analyses across countries and based on combined school leader and
teacher data. This might have led to the loss of certain nuances, and of course we do
acknowledge that there are differences between the use of data by school leaders and
teachers [see 3] and between the use of data between but also within countries and
within schools. However, as the results are in line with the results of several other
data use studies, we do feel confident that the results of this study present an accurate
picture of the current use of data in schools in different countries.

Based on the case studies, a data use framework was developed, which informed
the development of the data use survey. The survey analysis was an important first
step in the process of establishing a school-wide culture of data use. It captured the
schools’ areas of strengths as well as areas for improvement under key data use cate-
gories. According to the survey results, schools in Poland, Lithuania and England
took the lead in the practice of data use while the schools from The Netherlands and
Germany show lower levels of activities in many areas. However, respondents in all
countries indicted a need for (further) provision of training and support in the use of
data, which the data use course we developed tried to provide.

All ten schools in the five participating countries implemented the data use course
and followed it for a period of one school year. Although it is not within the scope of
this paper to discuss the exact evaluation results, we do want to highlight some of the
findings. The evaluations showed that among the major challenges in using data in
schools are: the tendency of teachers to take action quickly (and not always based on
data) and to think that the action will have an immediate impact; the length of the
inquiry process; the need for whole-faculty involvement; the amount of time and ef-
fort required for the inquiry process; and resistance from teachers who do not fully
understand how data can help them improve teaching and learning.

PLC members also stated that those who engage in a structured data-driven in-
quiry process should be aware that “data use” requires not only the analysis of quali-
tative and quantitative data, but also a commitment to an improvement process that
requires time and effort. Collaboration requires a large level of involvement from all
of the team members. Engaging successfully in the process of data-driven improve-
ment also requires that all faculty members are willing to reflect upon and share their
instructional practice and productively discuss the challenges in the school. These are
not cultural norms in many schools, but they are absolutely critical to the process of



continuous improvement. Finally, the PLC members pointed out that using data in
their school allowed them to see things that were not immediately evident, and that it
has been worthwhile to collect data, analyze it, and collectively plan for concrete
school improvements that will ultimately help prepare their students for academic
success.
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