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INTRODUCTION 

This paper is an attempt to explore the field of learning and learningstyles, teaching and cognition. An illustration of the different relationships between the various concepts is presented in Figure 1. 

There are several central questions: Do learning methods matter? How can one combine learning styles, learning strategies and meta-cognition? Boström’s (2004) study, Learning and method, Research concerning the effects of learning- style responsive versus traditional approaches on grammar achievement, found several very important differences in student’s academic success when learning style methods were applied. These included achievement, memory, attitudes evaluation and comprehension. Through the study the question of whether insight into an individual's learning style profile facilitated development of meta-cognitive understanding and meta-learning for the individuals emerged.  In additional other pertinent questions were: What does insight into own learning entail?; What exactly is consciousness, and what is an ability to learn how to learn?; How can this be linked to terms such as life long learning and learning organizations?; How can this be interpreted and implemented in the school world? These issues need to be addressed so that practitioners can get a clearer perspective of the possibilities and complexity of learning and strategies. 
Figure 1. An attempt to visualize the relationships between teaching methods, learning styles,

learning strategies, meta-cognition, and meta-learning.
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Teaching is a learning activity aimed at guiding the students toward learning. The methods chosen can be based on the individual learning style and the chosen methods should, therefore, match the individual's learning style preference. Learning style theory points out the methodical pluralism and claims that the students choose the method best suited for their needs. Many different methods will naturally be used at different levels for one individual. 

This paper attempts to classify and thereby facilitate understanding of the different levels of the learning process in general, but more importantly, the combination of learning style and strategy choice. With a better understanding of the conditions of learning and more precise knowledge of how choices of strategies affect learning in a positive or negative way, teachers, and students’ consciousness may be expanded. Thereby, teachers can perhaps evaluate their programs better, choose strategies and empower students (Lassen, 2004). Through increased self-awareness of their strengths, student’s self-efficacy, academic competence and resilience may be enhanced (Bandura 2003, Skaalvik & Bong 2003, Rutter 1985). Such aspects may influence the possibility of salutogenesis and life long learning (Antonovsky 1988 , Befring 1997).  

The pertinence of these issues is that while the school system's task is to teach and to transmit knowledge, schools are incapable of supplying the students with all information needed in their lives. Their priority should, therefore, be to provide students with means to search for, find, absorb and use new information. Furthermore, legislation emphasizes that schools should create the best possible circumstances for enabling  students to attain knowledge and   an environment that encourages a positive attitude towards learning, also for those who have had negative learning experiences in the past (Skolverket 1994, Befring 2004). It should be the school's goal to help students believe in their own abilities, as well as better understand their own learning. Thus they can evaluate and monitor own efforts more effectively. Most learning environments focus on the importance of providing the students' with the means, the self-awareness and skills to learn how to learn.  Teachers must, however, first have insight and knowledge of how to provide the students with the multitude of learning strategies and how to access them. 

Learning and method

The abstract concepts about the learning process, which while easy to use are difficult to make tangible. Learning style, learning strategies, study technique and meta- learning are concepts sometime used without being defined in Sweden and Norway. Rules for usage and concrete examples are missing. The terms are often used synonymously and without delineation. Even more confusing, words like teaching, teaching methods, learning and meta-cognition are at times added. To put these terms into context and to describe possible connections and concrete expressions this paper is based primarily on Bostrøm’s (2004) research regarding this subject.  

In her study Learning and method, Research concerning the effects of learning- style responsive versus traditional approaches on grammar achievement, Lena Bostrøm investigated how the teachers’ methods of instruction affected students learning, retention and motivation (Bostrøm 2004).  Learning styles refers to the model presented by the Dunns and is defined as:

… the way the individuals begin to concentrate (pay attention), process 


(analytic versus global), internalise (commit to memory) and remember


 (be able to  bring back) new and difficult academic information (Dunn, 2004)

This definition includes both developing theories about learning styles and the individual students' learning style preferences. Learning style adapted teaching (or teaching methods) applies to the methods corresponding with the student's style as outlined to them in the learning style analysis (PEPS). 
The research study (Bostrøm 2004) included 323 students and 8 teachers. All students were assessed according to their learning styles. Teachers were classified as using either traditional methods (T) or learning style methods (LS) in their instruction. The chosen subject matter was Swedish grammar. This made it possible to match and compare the teacher’s instructional approach with the student’s preferred learning style. Significant results in student’s achievements (after a final test), retention (after five weeks), attitude to school, comprehension of grammar, momentum and understanding of the purpose of grammar are presented in table 1.  These findings were statistically compared with a control group, and the study was counterbalanced.  

The results showed clear positive tendencies when the teacher’ instruction matched the student’s preferred learning style. Students’ attitudes, evaluation of momentum as well as an understanding of the importance of proper grammar were significant at 1% level while knowledge retention after five weeks was significant at 0.1% (see table 1).

Table 1 Specification of the control group's results compared with the

               experimental group in regards to grammar teachings

	
	                                  

	Groups (T & T   vs.  LS & LS )                              
	    Significance

	Achievements (Final test)   

Memory (Five week test)                              

Attitudes            

Evaluation

Understanding (of the purpose of grammar)
	        p≤    .001  ***

    p≤    .001  ***        

    p≤    .001 ***

    p≤    .001 ***

       p≤      .01**


**    statistical calculations show significant differences at the 1% level

      ***  statistical calculations show significant differences at the 0.1%-nivån

Teaching based on the students' individual learning styles can thus be a way to individualize instruction and a method to encourage motivation. An understanding of teaching methods, learning and learning methods appears to give teachers as well as students a means to the recipe of life long learning. This raises the question of how this result can be linked to other aspects of the learning process in the Swedish school culture. In other words; Had the students developed a deeper understanding of themselves and the way they think, also giving them a new view of their circumstances and their potentials? As a background for discussing this,  concepts of learning styles and strategies, meta-learning and teaching methods and self-efficacy and salutogenesis are presented.

Learning styles and learning strategies 

The term learning styles was introduced to Sweden in the 1980's primarily in conjunction with leadership and organization development. Within organizational theory and work environmental research this is depicted as Human Resource Management. The concept is also used in sports psychology in connection with goal setting, word pictures and internal visualizations (Anderson 2001). During the1990's, learning style was introduced to the school system, thereafter to adult education
 in combination with PBL (with Kolb's mode 
) and to adolescent education in combination with the Dunns' model (Boström, 2004). While learning strategies are viewed as a broad concept (Hellertz 1999) learning style methods are more precise terms for chosen learning style theory. Nevertheless, it is ascertained that learning style adapted methods also can be defined as learning strategies (Dunn 2003).  

The term learning strategies is defined in Dunn and Dunn's learning style research as “… the methods through which teachers teach and/or learners learn; CAPs,PLSs, MIPs,
 tactual resources and kinaesthetic approaches.” (Dunn, 2003). The individuals who participated in the aforementioned study were given concrete examples of learning style strategies. The question arises if it is possible for the participants to fully comprehend other learning strategies they have either consciously or unconsciously used?
When asked to define the term learning strategies, scientists utilize different definitions and add other dimensions to the term. Learning strategies can be defined as conscious or unconscious choices made by the teacher or the student. Learning strategies can be spontaneous choices, learned or conscious patterns (Hellertz 1999, Kroksmark 2003). Oxford (1990)
 differentiates between direct and indirect strategies. The previous are techniques that students can put into practice, for example memory strategies, cognitive strategies and compensatory strategies. Meta- cognitive strategies as well as emotional strategies are defined as indirect strategies.  O'Mally and Chamot (1990) make a similar classification of learning style strategies with the sub-grouping of cognitive, meta-cognitive and socio-affective strategies. Schmeck (1988), however, claims that all strategies are conscious choices the informed individual makes when applying their abilities. 

Another variation of learning strategies (encompassing learning to read) can be found in Santa's research, the CRISS-project
 (Santa & Engen 1996). A central aspect block in her research is that the teacher should be able to give the students enough competence to implement the strategies themselves and to make the students aware of their individual styles so that they can create their own strategies. In Sweden, Hellertz (1999) has identified the following learning strategies for students majoring in social science: listening, questioning, talking, thinking, intuition, action, reading, writing, vision as well as combinations of these strategies. She questions whether these should be defined as ways of gaining knowledge or as learning strategies. Compared with learning strategies it is clear that some of the above strategies are better defined as perceptual preferences. 
Thornberg (2000) points out how learning strategies take on a distributive role ascertaining that student's previous knowledge, their learning style and the problems they are face influence their choice of strategy.  She emphasises that we would be better able to understand the conditions under which learning takes place and create a consciousness among teachers and students, if we understood how the choice of strategy influences learning in a positive or negative manner. Thornberg points out problems with classifying, defining and describing the strategies and choosing which strategy to use to solve a specific problem. She would like to see a well-founded classification system rather than the long list of strategies in future studies making research more user friendly. Findings from the PEEL project
 showed that ineffective strategies used by the student are a direct result of incorrect decisions made in the learning process and that it takes energy as well as hard work to replace ineffective strategies with strategies based on an understanding of the individual need.

It seems reasonable to assume that different students will use different learning strategies depending on what functions for them and that they will be able to use them to their advantage in varying degree. We have learned from learning style research that different teaching methods match different learning preferences. For example, dramatization and field studies correspond with kinaesthetic strategies and contract programs (CAP) apply better for students with strong internal motivation, internal structure and several prominent senses (Dunn & Griggs 2003). A more precise and more specific systematisation of learning strategies should be possible to make in conjunction with this. A concrete example of this is the use of memory maps (mind maps). This common tool used as a learning strategy for some students is in my experience a good strategy for students who process information in a holistic manner, while students who process information in an analytical manner appear to be better off using other ways to structure information, such as text field or module models. 

We can assist our students by making them aware of which strategies that can be used for different tasks and then letting them try out what works best for them. It is important when teaching strategies not just to focus on the technical aspect, but to make sure that the students are aware of their own style of learning and take active initiatives. A reasonable assumption is that students in the study found learning style methods to be an important aspect of their 

learning process and were able to use the examples of strategies given to them as well as being able to develop new strategies. 

Additional areas to investigate are connections between choice of strategies and use of strategies, also in combination with successful learning. In other words questioning, what is the chicken and what is the egg? Is an individual successful because of the strategies chosen or does a student who is successful in school use the most suitable learning strategies simply because she or he is learning successfully?

A justified question is if there exists a difference between the concepts learning strategies and study techniques. The latter concept is often included in textbooks for the subject of Swedish in high school
. In the five textbooks examined for the study, similar excerpts can be found in four of the books
. Different techniques for note taking, reading, processing of texts as well as memory and forgetfulness are described. Memory maps are also used in these four examples as suggestions for note taking and structuring organization. It is implicitly assumed that the presented study techniques are suitable for all individuals. Even in the fifth textbook, Svenska Timmar - språket (Skoglund  & Waje 2000) study tips are given that are in strict conflict with learning style research. One example is the following:

Take notes continuously! There is otherwise a great risk that you may miss out on important information (p.25).
If we simply take a look at perceptual preferences, it is easy to see that a large group of (approx. 20%) are auditory learners, and many of these are incapable of listening and taking notes at the same time (Dunn, 2001). Presuming that a truly auditory student tries to take this advice to heart, the consequences can be very inefficient learning.

Meta learning, learning and teaching methods

Meta learning, as the term implies, is about learning how you think and learn. According to Stensmo (1997), this process is either facilitated or obstructed by different types of emotions. The learning process is guided by the response given by the surroundings and oneself. Stensmo divides meta-learning into at least two different levels; procedure knowledge (knowledge about abilities, strategies and resources that are necessary to complete a task) as well as the knowledge of completion (understanding that the task is complete, that you have retained the knowledge and how to move on). 

Meta-cognition is defined as thinking about thinking. Being aware of your own thought process, how you go about problem solving, decision-making and interpretation of the written word are some examples. It is a science that uses the self as the subject. Meta-reflection is a prerequisite for, as well as a result, of learning.  How does meta-learning relate to meta-cognition? If an individual has learned about hers or his own learning, does this mean this person has meta-reflected? In contrast, if you are thinking about your own thinking, does this necessarily mean that you have learned about your learning? Ellmin and Ellmin (1999) believe that reflection can occur on several different levels, but will remain as the necessary foundation when experience is converted into learning about learning.

If we were to systematically photograph our experiences, does this mean we have learned about our own learning? The question then becomes what should be considered as part of the concept of learning. While this is still a concept difficult to grasp it seems scientists attach different qualities to the term. Two examples are: Hård af Segerstad (1996) who claims that learning facilitates a change in the individual's view of his surroundings and himself as a person. Ericson (1989) defines it as an internal, active and outwardly invisible process that can lead to a change in behaviour. 

In other words, learning should facilitate changes in ways of being or acting, in changed ways of thinking or feeling as well as changes in the individual's personality. This development can be achieved in several different ways. The conclusion can be drawn that meta-cognition may lead to meta-learning, but that this is not necessarily always the case. It can also be understood that meta-cognition includes and is a prerequisite for meta-learning. 

How can we connect teaching methods with meta-learning? The term teaching is at the heart of the present study and can in prof. Kroksmark's words be defined as "…something that is carried through by a person using clear and well chosen methods to convey information that another individual is expected to learn" (Kroksmark 1997, p. 45). Will the teacher's methods lead to a development in the students' meta-cognitive skills? To define the concept teaching in scientific terms is not an easy task (Arfwedson 1998, Kroksmark 1997). It is no less difficult to separate teaching from learning or other activities. When it comes to teaching and learning, Kroksmark (1997) points out that these terms are related. They can be two sides of a coin, two integrated entities that are not interchangeable but make up two parts of a whole. Teaching can lead to learning, but this outcome is not to be taken for granted. Learning can also take place without teaching. 

Meta-learning, self-efficacy and salutogensis

Every child is born with an innate ability to learn. This is a prerequisite for survival and development (Knoop 2002). Learning is initially an enjoyable activity. While discussions about meta-learning are highly related to cognitive developmental research, they also have been spurred by the evidence that institutions can break down student’s motivation for learning in certain settings. As early as 1969 William Glasser pointed out that schools may indeed create deep rooted feelings in students that they are failures. Likewise, Skaalvik emphasized that the children’s self-concepts are the school’s responsibility. He noted that many children lost motivation and confidence while in school impairing them for life and thwarting their possibilities for life long learning. It is paradoxical that an institution whose purpose is to promote learning, may indeed impede this. This may be due to the binding and hierarchical nature of traditional school methods that do not take into account the child’ own initiative and progression, but rather focuses on curriculum (Illeris 2000). Even more crucial are the findings that this process may lead to a comprehension that one cannot learn and that, therefore, there is little reason to make an effort. The opposite is that it is meaningful to invest energy and time on own development. Meta-learning in this respect can be seen as a belief concerning abilities to perform the behaviours needed to achieve desired outcomes. It is a confidence in own abilities and an understanding that one can influence one’s situations.  Having such an internal locus of control has been identified as one personal resilience factor protecting individuals from the impact of stress (Rutter 1985, Borge 2003). Knowledge of own uniqueness and experiences of success when learning style methods are applied may indeed have broader consequences than academic achievement. This may be the key to seeing oneself as an individual that can learn and how to monitor this through using ones’ preferred learning style.  

Such meta-learning is closely related to promoting self-efficacy (Bandura 2003). This social learning theory proposes that self-efficacy beliefs are the key factor in how people regulate their lives. The four elements underlying such beliefs are: registration of previous success and failure experiences on similar tasks; observational learning of other’s success; verbal persuasion from others; and emotional arousal. The beliefs are always specific to particular situations. The results from Bostrøm’s research indicate students taught through a learning style method had positive growth on variables that correspond with the four elements of self-efficacy. They registered own achievements, observed that other students learned through different approaches and became more motivated and enthusiastic (effecting arousal). Finally, the overall principles underlying learning style that all individuals can learn and have specific abilities will when related to students can function as a form of verbal persuasion or encouragement. The assessment process can begin this while the presentation of various methods can be continuous reinforcements. Both the ideology and methods thus acknowledge the student as a learning individual. Minimizing stress through own feelings of confidence and maximizing enthusiasm are essential for keeping students within their developmental/ learning flow zone (Knoop, 2002).  Self-efficacy is a belief that can change, while ones’ self-concept is fairly stable (Skaalvik & Bong, 2003). Through sufficient positive experiences that one can control many aspects of own learning (a meta-learning), students may indeed reframe own self-concepts. From seeing oneself as a failure (Glasser, 1969), one perhaps register under in situations and under which circumstances one succeeds. This type of self-reflection and understanding seems essential to promote life long learning (Illeris, 2000).  

Experiences from specific situations may also have a profound effect on salutogenesis. Antonovsky (1996) developed this theory from sosio-medical base. He called it: unravelling the mystery of health. Antonovsky (1988) perceived this as essential for managing stress and staying well and identified that it was a person’s sense of coherence (SOC) that was the major determinant for this. SOC is defined as:

A global orientation that expresses the extent to which one has a pervasive, enduring though       dynamic feeling of confidence that (1) the stimuli deriving from one’s internal and external environment in the course of living are structured, predictable, and explicable, (2) the resources are available to one to meet the demands posed by these stimuli; (3) these demands are challenges, worthy of investment and engagement. (Antonovsky, 1988, p.19)                                 

The three core components underlying this are comprehensibility, manageability and meaningfulness. Meta-learning based on own learning style analysis and experiences from the methodological approaches can reinforce these components. Becoming aware of own learning style gives a basis for comprehending both the impact of internal and external stimuli. Experiencing own achievements and endurance indicates that one has resources available to meet the demands that are posed. Finally, understanding the value of learning for own achievement can be one aspect of the meaningfulness of investing and engaging in own education. Of the three components meaningfulness seems most pertinent to induce positive pressure for salutogenesis. From an academic perspective, the importance of stimulating the student’s meta-learning of themselves as learning individuals and how they achieve learning. As such, a knowledge of own learning style and the experiences of applying this can truly empower students (Lassen, 2004).  

Conclusion and discussion

Organizing various theories in a conjunction describing, underlining and turning the learning process into something concrete, necessitates a better understanding of the dynamics of learning than presently available. If we focus only on theory, we limit ourselves and our learning. If a theory is complemented by other complex and dynamic elements, it may be possible to divide learning levels systematically and uncover their connections.

In the thesis, Learning and method.  Research concerning the effects of learning- style responsive versus traditional approaches on grammar achievement (Bostrøm, 2004), positive connections were shown between methods adapted to the students' individual learning style and the results of learning. However, two expandable scientific fields were elicited: the tension between different definitions in learning style research and an effort to put these terms into context.

The prevalent, and seemingly frequently used, term study technique appears to be a greatly general concept belonging in another paradigm. In contrast, learning strategies can be utilized and developed. This is a broader concept and may include learning styles. All learning methods are learning strategies. The latter can however include memory strategies, note-taking techniques, and emotional and cognitive strategies. An interesting question is whether it is possible to base the choice of learning strategies on the individual learning style. Can it be that certain learning style characteristics correspond with certain learning strategies?

When learning strategies become cognitive abilities, we can compare them in some ways with meta-cognition. Because students are able to identify and define their individual learning strategies, they are faced with possibilities to: a) make more precise demands on teachers, their school and their education from an individual's stand point; b) reflect on and understand their own learning, thus enabling them to do their homework, solve problems and better sort through the flow of information; c) better understand the grammar of the school system making it easier for them to participate actively.

When reflections on own thinking about learning leads to a consciousness of learning, one has achieved meta-learning. The question is then what consequences this may have for student’s in reality. Is this phenomenon only central to the school world or does it have generalizable effects on life in general? If so the importance of schooling is much more than mastering curriculum requirements. The educational settings can provide individuals with the impetus to build self-efficacy, strengthen salutogensis and continue learning throughout life. 
While by no means comprehensive, this figure can perhaps clarify the connections between 

various concepts involved in learning and strategies. Whether learning styles becomes an 

innovation within Scandinavia depends on the teacher’s insight into this tradition. Changes 

can, however, only be implemented when teachers feel this is meaningful for themselves and 

their students.   
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�  Lärstilshandboken by Honey & Mumford was published in 1982 by Studentlitteratur and provides an introduction to the concept as it pertains to personal accomplishment in learning situations in the professional field.


�  David Kolb's learning style model is based on the way the brain processes information and it contains four different ways to do so.


�  CAP (Contract Activity Packages), PLS (Program Learning Sequences), MIP (Multisensory Instructional Packages) are methods that are tried and true in learning style research and have proven to match different types of learning styles.


�  Oxford uses the definition in regards to learning a foreign language.


�  CRISS is short for Content Reading Including Study System, which is an organized, structured learning model about reading, learning strategies and meta-cognition with many concrete examples. Examples given are practices in text structures, evaluations before and after reading, highlighting techniques, different types of note taking techniques as well as structure planning. 


� The PEEL-project (Project for the Enhancement of Effective Learning) started in Australia in the 1980's. Its purpose was to improve learning based on your own thinking. Mälardalens högskola is the center for a Swedish based PEEL network.


�  It is here implicitly expressed that study technique is a chapter that should be studied by teachers of the Swedish language.


�  The book that is different is Svenska Uppslag (Skoglund & Waje1998) with a very different view point.
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