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Abstract  

According to recent research from the Oecd, Innovative Learning Environments are the key success 
factors of 21st century school. The inadequacy of traditional education to meet society’s 
transformation based on knowledge, fast ICT development and the growing availability and 
importance in young peoples’ lives, together with the spread of on-line learning have given the school 
new challenges. The key to success for the implementation of these environments is the school 
organization, position on which the two main research streams on school converge, the School 
Effectiveness and the School Improvement movements, that have characterized the debate in the 
school in the last 35 years. What are the factors that make a learning environment innovative? Is it 
possible to measure them?  How could innovative learning environments be fostered from an 
organizational point of view? Can self-organization perspective be an alternative to the top-down 
approach to school? What are the capabilities of the self-organized school?  What is the relationship 
between self-organized capabilities and learning environments? This work attempts to answer to these 
questions through literature review on innovative learning environments and self-organizing schools, 
the study of the international best practices and multiple case study analysis of Italian best practices. 
The contributions of this work are: a) a framework that identifies the key variables of innovative 
learning environments; b) an assessment tool concerning innovative learning environments measuring 
the variables through a system of indicators; c) a framework that identifies the typical capabilities of 
self-organized schools; and d) a tool concerning the framework that measures the capabilities. The 
comparison between the results obtained with the two assessment tools allows to observe that the 
capabilities of the self-organised school are connected to innovative learning environments. However, 
the capabilities have a different weight in the environments. These results suggest and define policies 
on the organizational aspects of school in order to improve learning.  

Keywords: Innovative Learning Environments, Self-Organization, School Organization, Complexity. 

1 INTRODUCTION 

Today’s school must face a number of challenges: from the inadequacy of traditional education 
approaches to meet the transformations that the Oecd countries have experienced passing from an 
industry-based to a knowledge-based society;  fast ICT development and the growing availability and 
importance in young peoples’ lives are moving the edges of educational possibilities increasing the 
value of informal learning, in any space and time [1]; the spread of on-line learning, homeschooling, 
and self-organized learning environments [2], often very effective. These phenomena put the school 
system in front of unusual challenges, more specifically the single school, that in the future scenarios 
[3] looks more and more autonomous and accountable of its results, more open to the environment 
and the community, more inclusive and oriented towards each student’s skills/competences, 
integrated with ICT and life-long learning, and distinguished from other schools in terms of 
organization, procedures and management practices, in order to achieve the same middle-term results 
fixed by the governmental departments. How can schools face these challenges? The self-
organization (SO) theories have raised great interest in the organizations because they explain how 
systems can lead to new learning, innovation, and problem solving without the constant top-down 
intervention, and particularly in the education field, a loosely coupled system [4], where it is very 
difficult to achieve shared control. Key concepts like collective leadership, community of practice and 
collaborative management are common in the SO theory [5]. The latter can give new light as an 
alternative approach to the development of Innovative Learning Environments (ILE) at school. This 
paper will, first of all, present the results of the literature review focusing on the gaps found; second of 
all, it will identify the research questions and explain the rationality behind them; third of all, it will 
concentrate on the methodology adopted; and finally it will show the results of the research and the 
discussion, the conclusions, the limits and the implications for future research. 
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2 LITERATURE REVIEW 

A literature review has been carried out searching for ILE, self-organized learning, school 
organizational models, and self-organized schools (SOS) as shown below in table 1. Since at the time 
of the research (2012-2013) academic literature on ILE was not much developed (21 papers of which 
15 main contributions) four international best practices were added to the search. 

Table 1: literature review. 

 Innovative Learning 
Environments; Self-Organized 

Learning: 

School Organizational Models; 

Self-Organized Schools: 

Contributions: 21 25 

Sources: Scopus SciVerse Scopus SciVerse & books 

Main Contributions: Milrad [6]; Boyd, Jackson [7]; 
Mason [8]; Chang, Lee [9]; Istance 
[10]; Louys et al. [11]; Scott et al. 
[12]; Westera et al. [13]; Mitra, 
Dangwal [2]; Williams et al. [14]; 
Koper  et al.  [15]; Casey, Evans 
[16];  Jonassen [17]; Laferrière et 

al. [18]; Oecd [19]. 

Weick [4]; Mintzberg [20]; Cameron, 
Whetten [21]; Miles, Ekholm [22]; 
Romei [23]; Costa [24];  Wald, 
Castleberry [25]; Sergiovanni [26]; 
Butera  et al. [27]; Bush [28]; 
Ramboll [29]; Bower [30] [31]; 
Paletta [32] [33]; Bain [5] [34]; 
Mazzucco [35];  De Toni et al. [36]; 

Castoldi [37]; Allulli [38]; VALes [40] 

Case studies from 

literature: 

Blended Learning, Christensen 
(USA); School of One (NY), Home 
School (Worldwide Movement), 

Licée Auto-géré de Paris 

 

The crossed analysis of literature conducted on the learning environments (LE) (table 2) shows there 
are 19 variables that can be categorized into four macro-dimensions: actors, organization, learning, 
and technology. The majority of LEs are technology-based (13), founded on students’ teamwork (11), 
flexible use of different spaces, especially virtual (9); they have a variety of teachers, and are based 
on teachers’ collaboration or on communities of practice (6). The variables suggested by the Oecd [19] 
are not sufficient to include SO and the emergence in learning. Besides there are some aspects non 
considered in literature that are notably present in a few international realities (e.g. flexibility in the 
curriculum, students’ involvement in decisions about the organization of the school, individualized and 
personalized plans) mentioned above; lastly, from literature, there is no measurement of the variables 
and it is not clear how they make a LE innovative or not.  

The gaps found therefore are: 1) a comprehensive organizational framework for ILE; 2) an 
assessment tool for such environments; 3) a comprehensive framework of the capabilities of the 
SOSs; 4) an assessment tool of such capabilities. 

3 THE RESEARCH QUESTIONS 

The literature review carried out and gaps found leads to the following research questions: RQ1) How 
can ILE’s levels of innovation be assessed? It is important to answer to this question because ILE are 
the key success factors for the school of the 21 century [1][19], and assessing them can lead to a 
classification of LEs from standard to innovative allowing comparison. Every school needs to know, if 
concerned, where it stands in its progression towards innovation, that means above all effectiveness 
in learning, according to recent research on the nature of learning [1][2][14]. RQ2) How can the 
capabilities typical of SOSs foster ILE? It is significant to answer to the question for three reasons: a) 
because it seems like [10] the engine room to the implementation of these ILE are the organizations, 
the binding agents among students, knowledge, teachers and resources; b) because the school is a 
complex system due to the nature and quality of learning, the diversity of people in the process, the 
context, the non-linearity of the process, the lack of interdependence of the variables involved, the 
nature and the number of variables [39]; c) because the school is a loosely coupled system [4] so, 
particularly for the Italian school, top-down policies are not very successful and bottom-up approaches 
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are more effective: from a first overview of twenty Italian case studies (2012), innovations at school 
start off from single teachers and schools, from teacher and school networks, from parents and 
students, and so SO could be seen as an alternative key for interpreting innovation at school. 

Table 2: Variables ILE from literature review. 

 

4 THE METHOD 

The research project has followed an iterative process of literature review and empirical search, 
following the methodological steps of the case study analysis in Operations Management as 
suggested by Voss et al. [41]. For both research questions a multiple case study analysis was 
accomplished for exploration & theory building. For RQ1, specifically, the variables analyzed were 
actors, organization, learning and technology as arisen from literature review (table 2) and 20 case 
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studies were compared: the latter were suggested by key informants (e.g. Italian National Education 
Office -Miur-, National School Evaluation Board -Invalsi-, National Teaching Innovation Office -Indire-) 
as to be innovative in the terms outlined by the Oecd [10]. The majority of the LE explored are schools 
(17), one of which is a boarding school, a museum and two non-profit associations; most of them are 
state schools (15), and there are two private institutes; the secondary school was most recommended 
(22), but one should distinguish between lower (7) and higher (15) secondary school, compared to 
primary and kindergarten (15). The majority of LE are situated in North Italy (13), part of them in South 
Italy (4), and a minority in Central Italy (2). The research instruments adopted were literature review; 
semi-structured and multi-phase interviews to headmasters, vices, heads of projects, teachers, and 
personnel; personal observation; internal (e.g. school site, balance sheet) and external (e.g. education 
office) documents. Concerning RQ2, the variables examined were redundance, sharing, re-
configuration, and interconnection (definitions are found below) and in order to compare the 
capabilities, four schools with different results in RQ1 (low, medium, medium-high, high) were chosen 
of the same school level (secondary school, age 14-19). The research instruments employed in this 
second research question were literature review, structured interviews through a 40 item-
questionnaire to headmasters, vices, heads of projects, teachers, and personnel.  

5 RESULTS AND DISCUSSION 

Regarding RQ1, “how can ILE’s levels of innovation be assessed?”, the first two results are the ILE 
framework and the assessment tool (summarized in Fig. 1) organized into four macro variables 
(actors, organization, learning and technology), and more comprehensive: 21 micro-variables drawn 
from literature review (as shown in table 2 above), international and Italian best practices. This tool 
considers the assessment of any LE, whether innovative i.e. a best practice, less innovative or 
standard, with a score that ranges from 1 (standard) to 5 (innovative): the values from 2 to 4 are LE 
that are on the way to innovation. The 1 to 5 score system is typical of the Likert scales and of the 
quality assessment tools (e.g. EFQM). The 21 micro-variables are measured through a structured 
questionnaire of which 12 variables are numerical (i.e. the score is given according to the choice of the 
interviewees, e.g. 0, 25%, 50%, 75%, 100% of students’ teamwork), and 9 have, overall, a total of 49 
items (i.e. that lead to yes/no answer, and so to a score): both the former and the latter result in a 1-5 
score.  

The third result was the ILE profile of 20 schools both in terms of micro-variables and macro-variables 
but for comparison purposes 4 schools are shown below (Fig. 2). As we can see, case study A stands 
out for technology, personalized learning and flexible organization whereas it is quite standard in 
terms of actors; case study B is medium for learning, organization and actors but even, with a low 
profile in technology; case study C has a medium-low profile in organization, learning and technology 
with standard actors; case study D has a low profile almost in all macro-variables. The graphs in Fig. 2 
do not show a big difference among the case studies for the variable “actors”, that is there is not a 
great variety of learning actors: the value for B stands out but it is only about 2.5, D and C have similar 
values, just over standard, whereas A, that overall turns out to be the most innovative, has a lower 
value (2). So “actors” is important for three case studies but is not crucial for A. However, compared to 
the relative literature and to the international case studies, it is desirable to invest in the multiplicity of 
actors in terms of students and groups of students, teachers and groups of teachers, communities of 
practice, tutoring, and family and community involvement. The “organization of learning” shows values 
more consistent with the comprehensive values of the single case studies: D reveals a more rigid 
organization (1) compared to C (close to 2); B is about 2.5 and A is above 3 and so is more flexible. 
Especially for A, B, and C in order to have a more innovative LE, that is more effective according to 
research on learning [1] [19], it is suggested more flexibility of learning time, class, and space; of 
teaching and curriculum, and students’ involvement in the organization of school. The data for 
“learning” have a similar trend: especially for D and C more attention should be paid to a competence-
based teaching, to innovative teaching methods that allow individualization and personalization, to the 
turnover and mix of non formal and informal learning together with formal learning, and to the 
students’ involvement in the process, modes and object of learning. The results for technology tell a 
low profile (1) for D, medium-low for (2) C and B, whereas A stands out as a best practice with 5. 
Although the role of technology in learning performances is not clear [5][34][19][42], the importance of 
it as a facilitator and strengthener is crucial if learning is central [42]. 
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Figure 1: the ILE framework and assessment tool. 

Regarding RQ2, “How can the SO capabilities of schools foster ILE?”, literature review on SOS 
highlights the lack of some dimensions that are present in SO theory and in some Italian case studies, 
that is why we will begin with a broader model in which the dimensions arisen from literature and case 
studies can flow in. Moreover there is not a measure of the aspects considered. De Toni et al. [36] 
have identified, among the organization models that take advantage of SO in companies, four 
specifically: the cellular or spherical organization [43][44], the circular organization [45][46], the holonic 
organization [47] and the hologramatic organization [48]. In these organizations De Toni et al. have 
searched the main capabilities that characterize them: 1) redundance, typical of hologramatic 
organizations, is the  surplus of intangible resources (cognitive, functional, informational, and 
relational) for the capability to respond to the environmental solicitations; 2) interconnection, typical of 
circular organizations, is the capability to create networks that take advantage of the small world 
effect; 3) sharing, typical of cellular organization, is the capability to put together values and vision; 4) 
re-configuration, typical of holonic organizations, is the capability to re-configurate in co-evolution with 
the environment [36]. If we match the above dimensions, the variables of the SOSs from literature 
[5][30][31][34] and the case studies explored we will get to the framework of the capabilities typical of 
the SOS (Fig. 3) , which is the first result for this research question. 

variableswith items
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Figure 2: the ILE profile of 4 schools (macrovariables). 

Each capability can then be divided and put into effect in the following managerial practices, according 
to literature:   

1. Redundance, in job enlargement and job enrichment. For job enlargement at school, we mean 
the extension of the teacher’s role in a horizontal way, from the teaching-learning phase to other 
phases of the learning process, i.e. from planning to self-evaluation; from learning space, 
human resources to technology management and development. For job enrichment we mean 
the extension of the teacher’s role in a vertical way, with more functions in the same phase 
[31][34].  

2. Interconnection, in shared control (empowerment), collegiality, teacher-student cooperation and 
in stakeholders’ relationships, through feedback loops [20][26][5][29][31][19][49]. 

3. Sharing, in a vision, in values, in organizational culture [39][50][51][25][26][29][31][5][53][19]. 

4. Re-configuration, through school networks, partnerships, and monitoring of the research on ILE. 
The internal and external dialogue and feedback allow the SOS to update continuously and 
therefore to adapt to the external environment [31]. 

The second result is the assessment tool, that is a 40 item-questionnaire drawn from literature on 
capabilities and adapted to the school, and divided into ten questions for each capability examined. 
The third result is the relationship between LEs and capabilities, as we can see from Fig. 4, below. 
The comparison between the results obtained with the two assessment tools allows us to observe that 
the capabilities of the SOS are connected to ILEs. Overall the case studies range over a line that goes 
from standard to innovative LE and from the lowest to the highest in the capabilities of the SOSs. So 
we can infer the first proposition: 1) the more self-organized the school is, the more innovative the 
learning environment is. However, capabilities have a different weight. Sharing of vision, values, and 
culture is a key variable in enhancing ILEs, and so: 2) the more shared the values, the vision and the 
culture are, the more innovative the LE is (Figure 5). Interconnection, redundance, and re-
configuration are likely to enhance ILE but are not determinant (3 out of 4 case studies), thus: 3) the 
more interconnected the school is, the more innovative the LE is likely to be; 4) the more “redundant” 
the school is, the more innovative the LE is likely to be; 5) the more re-configured the school is, the 
more innovative the LE is likely to be (Figure 5). 

1	   2	   3	   4	   5	  

ACTORS	  

ORGANISATION	  

LEARNING	  

TECHNOLOGY	  	  

LEARNING	  ENVIRONMENT	  

Case	  study	  A	  

1	   2	   3	   4	   5	  

ACTORS	  

ORGANISATION	  

LEARNING	  

TECHNOLOGY	  	  

LEARNING	  ENVIRONMENT	  

Case	  study	  B	  

1	   2	   3	   4	   5	  

ACTORS	  

LEARNING	  

LEARNING	  ENVIRONMENT	  

Case	  study	  C	  

1	   2	   3	   4	   5	  

ACTORS	  

LEARNING	  

LEARNING	  ENVIRONMENT	  

Case	  study	  D	  
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Figure 3: the framework of the capabilities of the SOS. 

 

Figure 4: the relationships between LE and capabilities. 

(Source: adapted from De Toni et al. [36] to the school)
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Figure 5: the capabilities typical of SOSs - results. 

6 CONCLUSIONS 

The scientific contributions of this work are 1) a framework and an assessment tool for ILE that can be 
applied specifically to schools and to other LEs close to school e.g. museums or associations that 
work with the school for drop-out risk with the specific particular constraints of the single cases; 2) a 
framework & an assessment tool for the analysis and measurement of the capabilities typical of the 
SOSs. The former and the latter are a step forward in the debate on ILE and on the analysis of the 
capabilities of the SOSs. There are policy contributions in terms of the correlations between the 
capabilities typical of the SOS and ILE; however capabilities have a different weight: sharing is a key 
capability: interconnection, reconfiguration, and redundance are less determinant. Among the limits of 
this research: 1) for comparison reasons, four case studies with high, medium-high , medium-low, and 
low results in ILE have been examined for the capabilities, and this research could be extended to the 
20 schools analyzed for ILE, and be followed by a survey on a larger sample, possibly at a national 
level; 2) a further analysis of the relationships between ILE and learning results (e.g. Oecd-Pisa) will 
be necessary to be carried out; 3) a refinement of the ILE’s assessment tool may be needed, 
differentiating more specifically primary and secondary school. 
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