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ABSTRACT. This study aims to address how the strategies been identified for building better learning community in teacher groups. The study designed a fuzzy questionnaire and collected 332 teachers’ perceptions on the learning community in New Taipei City, Taiwan. The useful strategies were transformed by teachers’ perceptions on the importance of learning communities and their implementing feasibility. Fuzzy statistics was used to interpret the interval data, including fuzzy means, defuzzification, and fuzzy distance to find the better strategy for enhancing their learning community. The results reveal that different strategies will impact on sharing knowledge & practices, peer supports, community operations, and visions & management in learning communities. This study found that “acquiring new knowledge and information,” “being willing to try innovative concepts,” “investment of community manpower & resources,” and “constructing knowledge sharing mechanism” in the learning community have been listed in top concerns by teachers. Based on the results, this study provides some suggestions for related organizations to promote their learning communities.
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1. Introduction. Toward the era of knowledge economy, the idea and practice of learning community has become important for various organizations in different sectors. The concept of learning community came from the United States in 1980 and 1990. Reviewing the school reform and improvement, many studies found that the policy implementation to promote new programs in schools is ineffective. The findings suggested it needs to create a new idea building learning community within schools. Recently, the Ministry of Education encourage to establish professional learning communities for teachers in Taiwan. 

In order to develop effective strategies for promoting teacher learning communities, we selected school teachers to participate the data collection and provide their experiences. Research questions of this study are as follows: 

· What are the important strategies for developing learning communities?
· What are the feasible strategies for developing learning communities?
· [bookmark: _第二章_文獻探討]Which strategies will promote learning communities?

2. The meaning of learning community. “Community” means the people living in one place, district or country, considered as a whole. It refers to group of people of the same religion, race, occupation, etc, or with shared interests. The concept of “professional community” first appeared in the literature in the early 1990s [1-2]. Senge indicated learning organization through building shared vision, team learning, improve mental models, personal mastery, and system thinking to promote individual profession and organization’s goal and vision [3]. When reviewing the literature on PLCs, seven indicators clearly stand out as being crucial in evaluating the progression of a school as a PLC [4]: 

· the school’s vision;
· the physical and human conditions that encourage teachers to cooperate, learn, and share together;
· the cooperative culture of the school;
· the manifestation of leadership from both teachers and principals;
· the dissemination of expertise and shared learning;
· the topics addressed based on concerns related to student learning decision making based on accurate data [5-7]. 

The idea of improving schools by developing professional learning communities (PLC) is currently in vogue. People use this term to describe every imaginable combination of individuals with an interest in education—a grade-level teaching team, a school committee, a high school department, an entire school district, a state department of education, a national professional organization, and so on. In fact, the term has been used so ubiquitously that it is in danger of losing all meaning [8]. The professional learning community model has now reached a critical juncture, one well known to those who have witnessed the fate of other well-intentioned school reform efforts. In this all-too-familiar cycle, initial enthusiasm gives way to confusion about the fundamental concepts driving the initiative, followed by inevitable implementation problems. The study focuses on the implementation of the teacher learning community in New Taipei City. There are over 65 learning communities have been established in the city; however there are still a lot of rooms for improvement. 

[bookmark: _Toc309077175][bookmark: _Toc309475944][bookmark: _Toc328202977][bookmark: _Toc355221751][bookmark: _Toc355221792][bookmark: _Toc355222027][bookmark: _Toc355222200][bookmark: _Toc355222381][bookmark: _第一節_研究架構]3. Methods. Figure 1 shows that the strategy selection depend on the perceptions of importance and feasibility in the related items including sharing practices, emotional supports, community visions, and outcome applications. The fuzzy questionnaire was designed to collect the perceptions on the related strategies for developing the learning community. Each item has fitted in 0-9 scale, in this case, the participants were asked to answer the possibility of each item in terms of expressing their interval data in the scale. We have collected 332 teachers’ data. The examples extracted from part of the questionnaire are as follows:

 A1. Promote professional knowledge

Importance of strategy

	0
	1
	2
	3
	
	5
	6
	7
	
	9



Feasibility of strategy

	0
	1
	2
	3
	
	5
	6
	7
	
	9



This study applied fuzzy means, defuzzification for a fuzzy number on Rs, and distance between samples of interval-valued data to transform the fuzzy data.
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)
[bookmark: _Toc309082913][bookmark: _Toc309595421][bookmark: _Toc309595656][bookmark: _Toc309595835][bookmark: _Toc355220668][bookmark: _Toc355222736][bookmark: _Toc355223495][bookmark: _Toc355224244][bookmark: _Toc355224339][bookmark: _Toc355225848]FIGURE 1. Research framework
The definitions of fuzzy transformations and their calculations listed as follows [9-10]:


Definition 1. Fuzzy sample mean (data with interval values): Let U be the universal set and  be a sequence of random fuzzy samples on U. The fuzzy sample mean value is then defined as .
Definition 2. Defuzzification for a fuzzy number on R: Let χ=[a, b] (a≠b) (be an interval fuzzy number on U). The defuzzification number Rχ of [a, b] is then defined as






Definition 3. Distance between samples of interval-valued data: Let U be the universe of discourse. Let {χi=(a, b, c), i=1,2,3} be three samples from U, with the center , =1, and area =, see FIGURE 2. The distance between the triangle samples χ1 and χ2 is defined as χ1[C1,A1], and χ2[C2,A2]. Therefore, 


d(χ1, χ2)= +
Example 1. How to calculate the fuzzy distance of importance and feasibility? Let two sets of interval data be χ1=[2,3,5], χ2=[4,5,8]. Then χ1=[(2+3+5)/3, (5-2)/2]=[3.33;1.5], χ2=[(4+5+8)/3, (8-4)/2] = [5.67;2)] 


[image: ]Membership function










FIGURE 2. Triangular fuzzy numbers.

The d(χ1, χ2) is used to compare the different strategies of their importance and feasibility for improving learning communities. This study interpreted the formula as d(I, F) to follow our research purposes.

[bookmark: _Toc355218872][bookmark: _Toc355218963][bookmark: _Toc355221574][bookmark: _Toc355221668][bookmark: _Toc355221756][bookmark: _Toc355221797][bookmark: _Toc355222032][bookmark: _Toc355222205][bookmark: _Toc355222386]4. Results. The study shows the perceptions on the importance and feasibility of strategies including the following four domains: sharing knowledge & practices, peer supports, community operations, and visions & management. 

4.1 The importance of strategies. In sharing knowledge & practices domain, the most important strategy is “learning new knowledge & information” (R=5.59), then following the “improving class management” (R=5.49), “enrich teaching experiences” (R=5.45), “improving communication & coordination” (R=5.43), and “focusing on student learning” (R=5.34). In peer support domain, “trying innovative ideas” (R=5.50) is the most important strategy, then following “encourage teaching enthusiasm” (R=5.45), “solving teaching dilemma” (R=5.334), and “peer reflective & dialogue” (R=5.326). In community operations domain, “get resources from school district” (R=5.65) listed in the first, then following “participate community activities initiatively” (R=5.57), “help each other in community” (R=5.50), “specify tasks & job assigned in community” (R=5.45), and “sharing the resources in community” (R=5.40). In visions & management domain, the teachers assumed “create knowledge-sharing mechanism" (R=5.51) is the most important strategy, then following “setting data bank for learning community” (R=5.42), “developing school-based learning materials” (R=5.39), “building school visions” (R=5.32), and “concern the issues of school development” (R=5.31).

4.2 The feasibility of strategies. The results of the strategy feasibility show that the most feasible strategy is “learning new knowledge & information” (R=5.15), then following “enrich teaching experiences” (R=5.09), “improving class management” (R=4.94), “promote professional knowledge” (R=4.91), “focusing on student learning” (R=4.90), and “improving communication & coordination” (R=4.89) in sharing knowledge & practices domain. In peer support domain, “trying innovative ideas” (R=4.92) is the most feasible strategy, then following the “encourage teaching enthusiasm” (R=4.91), “peer reflective & dialogue” (R=4.90), and “solving teaching dilemma” (R=4.88). In community operations domain, “get resources from school district” (R=5.01) listed in the first, then following “help each other in community” (R=4.96), “sharing the resources in community” (R=4.80), “participate community activities initiatively” (R=4.74), and “specify tasks & job assigned in community” (R=4.67). In visions & management domain, the teachers identified “create knowledge-sharing mechanism" (R=4.84) is the most feasible strategy, then following “setting data bank for learning community” (R=4.82), “concern the issues of school development” (R=4.76), “developing school-based learning materials” (R=4.71), then “building school visions” (R=4.68).

4.3 The distance of importance and feasibility. TABLE 1 shows the fuzzy distance (d) between importance and feasibility of the selecting strategies. According to the fuzzy distances d(I, F), we can tell which strategy has small gap between the importance and feasibility. The values of fuzzy distances d(I, F) and their rankings may reflect the valuable information for us to make a decision for strategies selection. The picture of relative fuzzy distances (d) presents in FIGURE 3. 

[image: 蓘슭]
[bookmark: _Toc355225859]FIGURE 3. Relative fuzzy distances (d) of importance and feasibility.

TABLE 1. Fuzzy distances between importance and feasibility of the strategies.
	Strategies
	Fuzzy means (Importance)
	Fuzzy means (Feasibility)
	Fuzzy distance
d(I, F)
	Ranking for d

	A. Sharing knowledge & practices
	
	
	
	

	  A1. Promote professional knowledge
	[4.48,5.61]
	[4.03,5.14]
	0.46
	14

	  A2. Enrich teaching experiences 
	[4.57,5.66]
	[4.19,5.32]
	0.37
	20

	  A3. Focusing on student learning
	[4.41,5.53]
	[4.02,5.13]
	0.39
	18

	  A4. Improving class management
	[4.52,5.65]
	[4.07,5.17]
	0.47
	13

	  A5. Learning new knowledge & information
	[4.63,5.76]
	[4.26,5.38]
	0.38
	19

	  A6. Improving communication & coordination
	[4.47,5.59]
	[4.02,5.13]
	0.46
	15

	B. Peer supports
	
	
	
	

	  B1. Peer reflective and dialogue
	[4.43,5.55]
	[4.02,5.13]
	0.41
	17

	  B2. Solving teaching dilemma
	[4.48,5.61]
	[4.02,5.10]
	0.49
	11

	  B3. Encourage teaching enthusiasm
	[4.55,5.62]
	[4.05,5.13]
	0.49
	12

	  B4. Trying innovative ideas
	[4.58,5.67]
	[4.05,5.14]
	0.53
	9

	C. Community operations
	
	
	
	

	  C1. Participate community activities initiatively
	[4.59,5.71]
	[3.86,4.97]
	0.74
	2

	  C2. Specify tasks & job assigned in community
	[4.56,5.68]
	[3.80,4.89]
	0.78
	1

	  C3. Sharing the resources in community
	[4.51,5.64]
	[3.91,5.03]
	0.61
	3

	  C4. Help each other in community
	[4.60,5.73]
	[4.09,5.18]
	0.53
	8

	  C5. Get resources from school district
	[4.68,5.79]
	[4.11,5.25]
	0.56
	6

	D. Visions & management
	
	
	
	

	  D1. Concern the issues of school development
	[4.30,5.45]
	[3.88,4.99]
	0.45
	16

	  D2. Building school visions
	[4.37,5.47]
	[3.81,4.91]
	0.56
	5

	  D3. Setting data bank for learning community
	[4.43,5.54]
	[3.93,5.05]
	0.50
	10

	  D4. Developing school-based learning materials
	[4.39,5.51]
	[3.82,4.93]
	0.58
	4

	  D5. Create knowledge-sharing mechanism
	[4.49,5.63]
	[3.95,5.08]
	0.55
	7




4.4 Strategy selection. In this study, we selected 20 strategies that might help to improve the learning communities. The result reveals “enrich teaching experiences (A2)”, “learning new knowledge and information (A5)”, and “get resources from school district (C5)” have listed in high important and high feasible for enhancing learning community. The other 17 strategies are listed in important and workable level for implementing in learning community (see TABLE 2).
[bookmark: _Toc355242362]
TABLE 2. High importance and feasibility strategies for enhancing learning communities.
	Strategies
	High Important & high feasible
	High important & median feasible

	A. Sharing knowledge & practices
	
	

	  A1. Promote professional knowledge
	
	◎

	  A2. Enrich teaching experiences 
	◎
	

	  A3. Focusing on student learning
	
	◎

	  A4. Improving class management
	
	◎

	  A5. Learning new knowledge and information
	◎
	

	  A6. Improving communication and coordination
	
	◎

	B. Peer supports
	
	

	  B1. Peer reflective and dialogue
	
	◎

	  B2. Solving teaching dilemma
	
	◎

	  B3. Encourage teaching enthusiasm
	
	◎

	  B4. Trying innovative ideas
	
	◎

	C. Community operations
	
	

	  C1. Participate community activities initiatively
	
	◎

	  C2. Specify tasks & job assigned in community
	
	◎

	  C3. Sharing the resources in community
	
	◎

	  C4. Help each other in community
	
	◎

	  C5. Get resources from school district
	◎
	

	D. Visions & management
	
	

	  D1. Concern the issues of school development
	
	◎

	  D2. Building school visions
	
	◎

	  D3. Setting data bank for learning community
	
	◎

	  D4. Developing school-based learning materials
	
	◎

	  D5. Create knowledge-sharing mechanism
	
	◎



5. Conclusion. The concept of learning community engaged the tension between two conflicting forces. At times the individuals is the basic unit of the discussion, but at other times the collectively is. The trick is to be aware of which element is being emphasized at any given time. In this study, the workable strategies have been selected by way of the individual perceptions which the data were collected and transformed by fuzzy means and fuzzy distances. We propose 20 strategies for promoting the related learning communities. Especially, “enrich teaching experiences”, “learning new knowledge and information”, and “get resources from school district” should list in top priority to enhance learning community. For further studies, different groups might have different needs to build learning communities, the fuzzy method can be used to clarify the ambiguous issues.
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